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ORIGINAL ARTICLE

The relationship between results of coronary angiography,
Mediterranean-type lifestyle, type D personality, and healthy
life expectancy

Relacién entre los resultados de la angiografia coronaria intervencionista, el estilo de vida
mediterraneo, los rasgos de personalidad tipo D y la expectativa de vida libre de enfermedad

Fiisun Afsar'*, Ahmet Gliler?, and Habip Yilmaz®

"Department of Cardiology, Dr. Siyami Ersek Thoracic and Cardiovascular Surgery Training and Research Hospital; ?Department of Cardiology,
Istanbul Basaksehir Cam and Sakura City Hospital, University of Health Sciences; *Department of Management, Istanbul 15t Region Public Hospitals
Presidency. Istanbul, Turkey

Abstract

Aim: The aim of this study was to determine the relationship between coronary angiography results and Mediterranean-type
lifestyle and type D personality. Methods: Mediterranean-type lifestyle index and type D personality scale were administered to
230 participants. Results: In univariate analysis according to coronary angiography results, a statistically significant effect was
determined between the decision for treatment with percutaneous coronary intervention (PCl) and diabetes mellitus, and total
and subscale points of Mediterranean lifestyle index, and between the decision for treatment with bypass and body mass index,
Mediterranean diet, physical activity, and total points. In multivariate analysis, there was determined to be an effect between the
PCI and systolic pressure, and between bypass and body mass index and subscale of physical activity. When disease-free life
expectancy was examined, there was seen to be a negative effect of smoking and low Mediterranean diet points for participants
with PCI, and of smoking, presence of hypertension, family history, and high type D personal characteristics score for those with
bypass decision. Conclusion: The evidence-based recommendations for a Mediterranean-type lifestyle stated in cardiovascular
disease (CVD) preventative guidelines may have a positive effect on the prevention of CVD, disability-free life, and mortality.

Keywords: Coronary angiography. Mediterranean. Lifestyle behaviors. Personality characteristics. Healthy expectancy.
Resumen

Objetivo: Este estudio se llevé a cabo para determinar la relacién entre los resultados la angiografia coronaria y el estilo vida
mediterréneo y los rasgos personalidad tipo D. Método: El indice de estilo de vida de tipo mediterraneo y la escala de per-
sonalidad de tipo D se administraron a 230 participantes Resultados: Segun el resultado angiografia coronaria, subdimen-
siones intervencion coronaria percutanea y diabetes y estilo de vida mediterraneo y puntajes totales en andlisis univariante,
circunvalacion, cuanto a indice masa corporal, dieta estilo mediterraneo, actividad fisica y puntuacion total; en analisis multi-
variado, se encontr6 que la intervencion coronaria percutanea se asocio con la presion arterial sistdlica, circunvalacion con el
indice masa corporal y subdimensién actividad fisica. Mirando la esperanza vida libre enfermedades, el tabaquismo y la baja
puntuacion la dieta tipo mediterranea del participante para el que se tomé la intervencién coronaria percutanea, el indice masa
corporal bajo, tabaquismo, hipertension, los antecedentes familiares y los rasgos de personalidad tipo D altos del participante
con la circunvalacién afectan negativamente la esperanza de vida libre enfermedades. Conclusion: Como se indica en las
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pautas de prevencion enfermedades cardiovasculares, el estilo vida mediterraneo puede tener efectos positivos en la
prevencion enfermedades cardiovasculares, discapacidad y mortalidad.

Palabras clave: Angiografia coronaria. Mediterraneo. Estilo de vida. Caracteristicas de personalidad. Expectativa de vida.

|ntroduction

According to the 2018 global disease burden report,
cardiovascular disease (CVD) was the cause of an
estimated 17.8 million deaths worldwide in 2017, and
this number constituted 31% of all deaths'. The devel-
opment and prognosis of CVD have been strongly
associated with nutritional habits and lifestyle. In the
globally accepted cardiac health guidelines, a reduc-
tion in saturated fats and trans-fatty acids is recom-
mended as an important protective factor, and it has
been emphasized that there is a strong relationship
between a healthy diet and lifestyle, and a reduction
in the incidence of CVD.

Studies in recent years have shown a significant
reduction in CVD risk in individuals with a Mediterra-
nean-type diet. The potential effect mechanisms of a
Mediterranean-type lifestyle include protection against
oxidative stress, inflammation and thrombocyte aggre-
gation, modification of hormones and growth factors,
inhibition of nutrient perception pathways with specific
amino acid restriction, the intestinal microbiota-mediated
production of metabolites that affect metabolic health,
and the high beneficial effects on these biomarkers at
the start of atherosclerosis®. An increase in adherence
to a healthy lifestyle determined by combinations of
adherence to a Mediterranean diet, physical activity,
smoking, and alcohol consumption has been found
to be associated with a decrease of > 50% in mor-
tality for all these reasons®. A healthy lifestyle has
been associated with a 66% risk reduction for CVD,
a 60% decrease in stroke, and a 69% decrease in
heart failure®.

In protective cardiac health guidelines, Mediterranean
lifestyle cardiovascular risk factors have also been
associated with lower mortality. The personal charac-
teristics and lifestyle of an individual are important
determinants of health status. A series of studies have
found that type D personality is an independent predic-
tor of cardiac events following percutaneous coronary
intervention (PCI). To determine the personality traits of
a group of heart patients, the type D personality scale
was developed by Denollet, and its validity and reliabil-
ity were performed in many countries®¢. While a Medi-
terranean lifestyle is a model of healthy living contributing

to health status, there are ongoing studies that type D
personal characteristics may be a risk factor in the for-
mation of coronary diseases’. Intravascular imaging is
the most valuable method to determine the treatment
process in detecting lesions and fragility markers in
patients presenting with CVD. The aim of this study was
to determine the relationship between coronary angiog-
raphy results and a Mediterranean-type lifestyle and
type D personality characteristics.

Methods

The study was conducted with face-to-face interviews
of all the patients who underwent coronary angiography
in an A1-level Specialism Training and Research Hos-
pital. It was calculated to be necessary to include
207 patients F-test family used 0.90 power, 0.05 error,
0.25 effect size. Demographic data were recorded and
the Mediterranean-type lifestyle index and type D per-
sonality scale were applied to all the participants®. Med-
iterranean-type lifestyle index (MEDLIFE) is a 28-item
derived index consisting of questions about food con-
sumption (fifteen items), traditional Mediterranean
dietary habits (seven items) and physical activity, and
rest and social interaction habits (six items). Partici-
pants who report that they do not consume the Mediter-
ranean lifestyle index are given 0 points, and participants
who do consume 1-points.

Type D personality scale comprises seven items
each for the negative affectivity and social inhibition
subscales. Examples of the items are “I often feel
unhappy” (NA) and “I feel inhibited in social interac-
tions” (SlI). The items are rated on a 5-point Likert
scale from 0 (false) to 4 (true)®®.

In the statistical analyses, G*Power 3.1.9.4, RStudio
version 2022.02.1, and IBM SPSS vn. 22.0 software
were used. When evaluating the data was used with
frequency tables, Shapiro-Wilk test (for normality), dif-
ferences were with the Kruskal-Wallis H test, Mann-
Whitney U-test (with Bonferroni correction), univariate/
multivariate logistic regression analysis for risk factors,
and effect of age with Cox regression analysis.

A descriptive statistical analysis and univariate/mul-
tivariate logistic regression model for risk factors were
performed.
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Table 1. Distribution of the demographic data of the patients according the coronary angiography results

Angio result Medical treatment PCI Bypass p*
Mean * SD Kurtosis; skewness Mean+SD  Kurtosis; skewness Mean*SD  Kurtosis; skewness

Age (years)  57.79 £ 9.59 1.26; -0.35 58.96 + 11.45 6.95; -1.66 64.61+6.95 -1.12; -0.04 0.0001*
Weight (kg) ~ 80.07 £ 13.7 -0.29;0.18 83.54 £ 12.44 0.02; 0.17 77.03 + 12.64 -0.95; -0.25 0.028f
Height (cm)  165.98 + 9.22 0.55;0.13 167.83 +8.78 -0.46; -0.06 167.21 +8.49 0.3;0.23 0.469
BMI 29.15 £5.19 2.24;1.18 29.74 £ 4.58 1.17,0.84 27.52 £ 3.84 -0.77; -0.55 0.069
SBP 138.02 £ 16.5 0.69; 0.57 142,14 + 13.23 -0.09; 0.37 14541 £ 15.94 -1.4;0.18 0.025°
DBP 80.94 + 10.14 -0.15; -0.51 81.01 £ 8.21 -0.25; -0.34 82.56 + 14.01 -0.96; 0.18 0.764

*Kruskal-Wallis H test.
p < 0.05 statistically significant.
BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure.

Table 2. Distribution of the type D personality characteristics and Mediterranean-type lifestyle index according to the coronary

angiography results

Angio result Medical treatment

PCI Bypass p*

Mean + SD Kurtosis; skewness Mean * SD

Kurtosis; skewness Mean + SD Kurtosis; skewness

Consumption of food 11.21 +2.82 -0.67; -0.43 9.8+329
Diet ability 6.33+ 1.56 0.55; -1.02 53+206
Physical activity 5.67 +1.73 -0.74; -0.34 4.73 £ 2.01
Total 2321 +5.05 -0.73; -0.23 19.83 + 5.84
D type personality ~ 21.15 £ 8.19 0.78;0.72 21.63 £ 9.34

1.73; -1.13 924 +25 1.18; -0.47 0.000'2
-0.65; -0.5 593 + 1.83 0.58; -1.14 0.003™
-0.77;, -0.25 412 £ 2.11 -0.9; -0.44 0.0001"2
0.58; -0.94 19.29 + 3.96 0.88; -0.38 0.0001"2
-0.31;0.43 21.08 + 6.94 0.9;0.57 0.979

*Kruskal-Wallis H test.

p < 0.05 statistically significant.

#Mann-Whitney U-test.

1: Medical treatment versus PCI.

2: Medical treatment versus bypass.

BMI: body mass index; SBP: systolic blood pressure.

Ethical approval

The study was carried out with the permission of
the Health Sciences Hospital Clinical Research Ethics
Committee (decision no: KAEK/2022.07.231). Written
informed consent was obtained from all the study
participants.

Results

The patients were examined in three different cat-
egories according to the coronary angiography results.
The treatment decisions were made of medical
treatment for 84 (36%) patients, PCI for 71 (31%), and
a bypass procedure for 75 (33%).

The mean age of the patients was determined to be
60.37 + 9.99 years (46-79), body mass index (BMI) was
28.80 + 4.67 (19.53-46.06), and systolic blood pressure

was 141.70 = 15.62 (100-188). In all three groups, BMI
was in the range of 25-30 (overweight) and systolic blood
pressure was > 135 mmHg. A statistically significant
difference was determined between the medical treatment
and the bypass group in respect of systolic blood
pressure (p < 0.0001), and age (p = 0.012) (Table 1).

The bypass group patients were determined to have
statistically significantly lower subscale and total
points in the MEDLIFE compared to the other groups
(p < 0.05). Consumption of food was statistically
significantly higher at 11.21 + 2.82 in the medical
treatment group, compared to 9.80 + 3.29 in the PCI
group and 9.24 + 2.50 in the bypass group (p = 0.0086,
p < 0.0001) (Table 2).

For the patients consuming Mediterranean-type food,
the decision was made for medical treatment as a
result of the coronary angiography. The diet ability was
recorded as 6.33 + 1.56 for the medical treatment
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Table 3. The effect of Mediterranean-type lifestyle and type D personality characteristics on the patients in the medical treatment and

PCI groups
Angio medical and PCI Univariate* Multivariatet
p Exp (B) 95% C.l. for EXP (B) p Exp (B) 95% C.I. for EXP (B)

Lower Upper Lower Upper
Age 0.487 (+) 1.011 0.980 1.043 0.544 (+)0.988 0.950 1.027
BMI 0.454 (+) 1.025 0.961 1.094 0.456 (+) 1.028 0.956 1.106
Systolic BP 0.095 (+)1.018 0.997 1.041 0.027+ (+) 1.034 1.004 1.064
Smoking 0.332 (+)0.834 0.578 1.204 0.978 (+) 1.006 0.649 1.559
Family history 0.129 (+)0.734 0.493 1.094 0.606 (+)0.885 0.557 1.407
DM 0.030* (+) 0.697 0.504 0.965 0.061 (+)0.692 0.471 1.017
HT 0.548 (+) 1.103 0.802 1.516 0.084 (+) 1.445 0.951 2.195
Consumption of food 0.006* (-)0.857 0.766 0.957 0.618 (-) 0.961 0.823 1.123
Diet ability 0.001* (-)0.73 0.605 0.879 0.060 (-)0.796 0.627 1.010
Physical activity 0.003* (-)0.765 0.641 0.913 0.064 (-)0.802 0.634 1.013
Total 0.0001% (-)0.89 0.834 0.949
D type personality 0.732 (+) 1.006 0.970 1.044 0.149 (+) 1.033 0.988 1.080

*Univariate logistic regression analysis.

tUnivariate logistic regression analysis p < 0.05.

*Statistically significant

BMI: body mass index; SBP: systolic blood pressure; DM: diabetes mellitus.

group, 5.93 + 1.83 for the bypass group, and 5.3 + 2.06
for the PCI group, and there was determined to be a
statistically significant difference between the medical
treatment and PCI groups (p = 0.001). The physical
activity subscale points were statistically significantly
higher at 11.21 + 2.82 in the medical treatment group
than in the PCI (9.80 + 3.29) and bypass (9.24 + 2.50)
groups (p = 0.006 and p < 0.0001, respectively). The
total points of the MEDLIFE were determined to be
statistically significantly higher in the medical treatment
group (23.21 + 5.05) than in the PCI group (21.63 +
9.34) and the bypass group (21.08 + 6.94) (p < 0.0001).

The effects of demographic characteristics, MEDLIFE,
and type D personality characteristics were investigated
in the patients who applied with PCI compared to the
patients who received medical treatment, according to the
coronary angiography results. As a result of the analysis,
it was seen that age, BMI, systolic blood pressure, smok-
ing, family history, diabetes mellitus (DM), and hyperten-
sion (HT) increased the decision for PCI, and the statistical
significance was determined to be associated with a diag-
nosis of DM in univariate analysis, and with systolic blood
pressure in multivariate analysis (p < 0.05). As both the
total and subscale points of the MEDLIFE decreased, so

there was an increase in the decision for PCI, and this
was determined to show statistical significance in univari-
ate analysis (p < 0.05) (Table 3).

The effects of demographic characteristics, MEDLIFE,
and type D personality characteristics were investigated
in the patients applied with bypass compared to the
patients who received medical treatment, according to
the coronary angiography results. As a result of the
analysis, it was seen that age, systolic blood pressure,
smoking, family history, the presence of DM, and HT
increased the decision for bypass, and the statistical
significance was determined to be associated with age,
systolic blood pressure, smoking, family history, and a
diagnosis of DM in univariate analysis and with age,
smoking, and family history in multivariate analysis (p
< 0.05). As the BMI and both the total and subscale
points of the MEDLIFE decreased, so there was an
increase in the decision for bypass, and BMI,
Mediterranean-type diet, physical activity, and total
points were determined to show statistical significance
in univariate analysis, and BMI and the physical activity
subscale in multivariate analysis (p < 0.05) (Table 4).

Smoking and low Mediterranean-type diet points of
the patients in the PCI group had a negative effect on
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Table 4. The effect of Mediterranean-type lifestyle and type D personality characteristics on the patients in the medical treatment and

bypass groups
Angio medical versus bypass Univariate* Multivariate®
p Exp (B) 95% C.1. for Exp (B) p Exp (B) 95% C.I. for Exp (B)

Lower Upper Lower Upper
Age 0.0001*  (+)1.105 1.058 1.155 0.0001%  (+) 1.139 1.065 1.219
BMI 0.031% (-)0.923  0.858 0.993 0.0001*  (-)0.769 0.670 0.884
Systolic BP 0.006* (+) 1.028 1.008 1.049 0.068 (+) 1.032 0.998 1.068
Smoking 0.019¢ (+)0.658  0.464 0.933 0.007* (+) 0.496 0.298 0.827
Family history 0.0001* (+)0.47 0.324 0.682 0.028* (+) 0.556 0.330 0.938
DM 0.004* (+)0.627  0.454 0.865 0.120 (+)0.678 0.415 1.107
HT 0.073 (+)0.738 0.529 1.029 0.277 (+)0.747 0.442 1.263
Consumption of food 0.0001*  (-)0.759  0.667 0.864 0.354 (-)0.922 0.776 1.095
Diet ability 0.140 (-)0.869  0.720 1.047 0.901 (-)1.018 0.767 1.352
Physical activity 0.0001*  (-)0.661 0.550 0.794 0.042¢ (-)0.748 0.565 0.990
Total 0.0001*  (-)0.828  0.764 0.897
D type personality 0.950 (-)0.999  0.958 1.041 0.151 (+) 1.043 0.985 1.104

*Univariate logistic regression analysis.

tUnivariate logistic regression analysis p < 0.05.

*Statistically significant.

BMI: body mass index; SBP: systolic blood pressure; DM: diabetes mellitus.

disease-free life expectancy (p < 0.05) (Fig. 1A). Low
BMI, smoking, the presence of HT, family history, and
high type D personality characteristics points of the
patients in the bypass group had a negative effect on
disease-free life expectancy (p < 0.05) (Fig. 1B).

Discussion

The content of the previous randomized controlled
studies, systematic examinations, meta-analyses, and
observational studies in respect of the primary
prevention of CVDs has focused on subjects such as
risk evaluation, diet, exercise/physical activity, obesity
and weight loss, type 2 DM, blood cholesterol, HT,
stopping smoking, and the use of aspirin. At the core
of all these issues, it is stated that atherosclerotic
cardiovascular diseases can be prevented only if
clinicians can provide individuals with healthy lifestyle
behaviors with evidence-based recommendations®.

The results of the present study showed that the group
for whom medical treatment was decided had higher sub-
scale and total MEDLIFE points. In a study of 5966 patients
showing the relationship between a Mediterranean diet
and cardiovascular events, it was shown that adherence

to a Mediterranean diet reduced the risk of CVD indepen-
dently of risk factors™. In a pioneering primary prevention
study in Spain, which included patients at high cardiovas-
cular risk, a Mediterranean diet was seen to reduce CVD
by 30% compared to a low-fat diet®. There are also stud-
ies showing the relationship of CVD with physical activity
in the Mediterranean lifestyle in addition to the Mediter-
ranean diet as evidence-based lifestyle recommendations
stated in the CVD prevention guidelines'. In studies in
Spain, the combined effect of good adherence to a Medi-
terranean diet with increased physical activity showed
positive effects on mortality’*'. In a meta-analysis of 45
studies which evaluated four randomized controlled stud-
ies and 32 independent observation groups, a Mediter-
ranean diet was seen to be associated with positive
cardiovascular health outcomes'®.

In the present study of 230 participants, the BMI
value was in the range of 25-30 (overweight) and sys-
tolic blood pressure was > 135 mmHg. Despite the
strong relationship between obesity and the develop-
ment of CVD in the previous studies, the results
obtained from large meta-analyses have shown that
patients with CVD and BMI above the normal range
generally have a better prognosis™. In a prospective
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Figure 1. A: disease-free life expectancy in the percutaneous coronary intervention group patients. B: bypass group patients.

study that initially included 717 patients, there was no
correlation between BMI and major advanced cardio-
vascular events in 201 patients in a 3.9-year follow-up
period, but the percentage of body fat mass showed an
effect’”. In the present study, the BMI of the bypass
group patients was determined to be lower than the
values of the other two groups. Life expectancy is espe-
cially affected in patients with bypass. Consistent with
findings in the literature, the systolic blood pressure
was also found to be higher in the bypass group of the
present study. In the literature related to systolic blood
pressure as one of the risk factors for coronary artery
disease, a study with 1457 participants reported that
for every 10 mmHg increase in systolic blood pressure,
there was a 53% higher risk of atherosclerotic CVD'@.
The analysis at the temporary patient level of seven
randomized clinical studies which included 3912 patients
from 2004 to 2016, there was seen to be a significant
step-by-step relationship of increasing quartiles of sys-
tolic blood pressure with survival curves, and cumula-
tive major adverse cardiovascular events'. The
previous studies have shown a relationship between
the Mediterranean lifestyle and BMI and systolic blood
pressure. When the effects of BMI and diet quality on
mortality have been examined independently, it has
been determined that individuals with a normal BMI but
low Mediterranean diet points have high mortality com-
pared to those with high Mediterranean diet points and
obese or normal BMI values, and obese individuals
showed a lower increase in cardiovascular mortality2.

There are several studies in the literature showing a
relationship between diabetes and CVD risk, and when
there are major adverse cardiovascular events, the
negative effects have been stated of several factors
related to diabetes such as instant blood glucose, fasting
blood glucose, and glycosylated hemoglobin A1c?'2,
Studies in recent years in particular have been directed
at determining the effect and prognosis in major adverse
CVDs. It is thought that in the evaluation of major adverse
cardiovascular events, the TyG index, independently of
known cardiovascular risk factors, will predict future
major adverse cardiovascular events in patients with
diabetes and acute coronary syndrome and could be a
beneficial marker for risk classification and prognosis in
patients with the acute coronary syndrome®2. In the
present study, a diagnosis of diabetes and MEDLIFE
were seen to have a statistically significant effect,
especially on the patients who applied with PCI2.

In addition to the known risk factors in patients who
underwent bypass in the present study, type D person-
ality characteristics showed a negative effect on dis-
ease-free life expectancy. Although there are few
studies in the literature with large samples, it has been
emphasized that type D personality characteristics are
an important part of the psychosocial risk factors that
affect coronary artery disease prognosis. In a meta-
analysis of 12 studies including 5341 participants, there
was seen to be a significant increase in the mortality
risk of coronary artery disease patients with type D
personality characteristics?’.



Conclusion

The results of this study demonstrated a relationship
between Mediterranean-type lifestyle, type D personal-
ity characteristics, the known risk factors of CVD, and
the treatment decision made according to the result of
coronary angiography. As an evidence-based lifestyle
recommendation stated in the CVDs prevention guide-
lines, a Mediterranean-type lifestyle may have positive
effects on the prevention of CVD, a disability-free life,
and mortality. To be able to reach a conclusion about
the relationship with type D personality characteristics,
there is a need for further studies with larger samples.
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surgical reintervention due to complications during
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Abstract

Objective: The objective of the study is to identify the prevalence, causes, and clinical evolution of patients with surgical
reintervention due to complications during cesarean section. Materials and methods: The file of the Toco-Surgical Unit of the
Gynecological Obstetrics Hospital No. 3 of the National Medical Center “La Raza” Mexican Institute of Social Security was
reviewed to know the total number of patients undergoing cesarean section from January to December 2019 and cases with
reintervention due to complications during cesarean section were selected. Their general data, the cause of reintervention,
stay in the intensive care unit (ICU), hospital stay, and mortality were studied. The data were analyzed with descriptive statis-
tics using the statistical program SPSS version 20. Results: It was found that 3371 patients underwent cesarean section, of
which 1.60% (54 cases) underwent reoperation for the following reasons: Unpacking 27.79%, obstetric hemorrhage 20.37%,
bleeding due to uterine atony 20.37%, hysterotomy commissure hematoma 18.52%, uterine infiltration 3.70%, vascular injury
3.70%, bladder injury 3.70%, and colonic injury 1.85%. The ICU stay was 3.79 + 2.03 days, hospital stay was 13.67 + 11.16 days,
and mortality was 1.85%. Conclusion: The prevalence of reintervention was reduced, bleeding was the main cause, and the
clinical evolution was satisfactory with low mortality.

Keywords: Cesarean section. Cesarean section complications. Abdominal reoperation. Obstetric intensive care.
Resumen

Objetivo: Identificar la prevalencia, causas y evolucion clinica de las pacientes con reintervencion quirtrgica por complicacio-
nes durante la cesarea. Material y métodos: Se reviso el archivo de la Unidad de Toco-Quirdrgica del Hospital Ginecobste-
tricia No. 3 del Centro Médico Nacional “La Raza” Instituto Mexicano del Seguro Social para conocer el total de pacientes
sometidas a cesarea desde enero hasta diciembre de 2019 y se seleccionaron los casos con reintervencion por complicacio-
nes durante la cesarea. Se estudiaron sus datos generales, la causa de reintervencion, estancia en la Unidad de Cuidados
Intensivos (UCI), estancia en hospital y la mortalidad. Los datos se analizaron con estadistica descriptiva utilizando el programa
estadistico SPSS version 20. Resultados: Se encontré que 3371 pacientes fueron sometidas a cesarea de las cuales 1.60%
(54 casos) se reintervinieron por las siguientes causas: desempaquetamiento 27.79%, hemorragia obstétrica 20.37%, sangrado
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por atonia uterina 20.37%, hematoma de la comisura de histerotomia 18.52%, infiltracion uterina 3.70%, lesion vascular 3.70%,
lesion vesical 3.70% y lesion colénica 1.85%. La estancia en UCI fue 3.79 + 2.03 dias, estancia en hospital 13.67 + 11.16
dias y mortalidad 1.85%. Conclusion: La prevalencia de reintervencion fue reducida, el sangrado fue la principal causa y la

evolucion clinica resulté satisfactoria con baja mortalidad.

Palabras clave: Cesarea. Complicaciones de la cesarea. Reintervencion abdominal. Cuidados intensivos obstétricos.

|ntroduction

Surgical resolution of pregnancy through cesarean
section is one of the most important advances in con-
temporary perinatal medicine. Cesarean section has
had an extraordinary impact in reducing maternal and
perinatal mortality'. It is the most frequently performed
surgery in the world and is increasing every year.
Reports have documented its increase in both devel-
oped nations and developing countries?2. Frequencies
exceed the 10-15% recommended by the World Health
Organization for performing said surgery*. The experts
have explained that the preference of the method for
the convenience of the doctor, surgery at the request of
the patient, and pathologies secondary to a first surgery
are situations that have been added to the maternal,
placental, and fetal indications that are ordinarily taken
into account to perform a cesarean section®.

With this scenario, it is possible that the number and
nature of complications during cesarean section also
have some change compared to previous reports,
particularly when the cesarean section is repeated
one or more times®. Possible complications during
caesarean section have been known for decades,
including bleeding in the layer of the surgical bed,
bleeding from the hysterotomy commissures, uterine
infiltration, hematomas, accidental damage to arterial
or venous vascular structures, injuries to the ureters,
urinary bladder, and intestines’. Liver rupture during
manual revision of the gland and splenic tear are rare
or infrequent complications, but they can occur. In any
case, all of them can force a subsequent intervention.

Surgical reintervention is a relatively frequent entity
that is usually derived from a first surgical procedure
that could have been unsatisfactory that detected a
problem that was not resolved due to the hemodynamic
or ventilatory conditions of the patient, due to post-surgi-
cal complications derived from intrinsic factors and/or
extrinsic and even due to deficiencies in the surgical
technique itself. A new operation constitutes an extra
trauma with greater possibilities of imbalance of the
patient’s homeostatic mechanisms, increased complica-
tions and higher mortality®'°. In addition, the number of

reinterventions is part of the parameters used to eval-
uate the quality and efficiency of hospital services''.
The objective of this research is to identify the preva-
lence, causes, and clinical course of patients with
surgical reintervention due to complications during
cesarean section.

Materials and methods

This is an observational, longitudinal, retrospective,
retrolective, and descriptive study in a series of cases.
The admission record to the Toco-surgery Unit of the
Gynecology-Obstetrics Hospital No. 3 of the National
Medical Center “La Raza” of the Mexican Institute of
Social Security Mexico City was reviewed to know the
total number of patients undergoing cesarean section
in the period from January to December 2019. Patients
who were reoperated due to complications during
cesarean section were selected. Routinely, after their
reintervention, all the patients were admitted to the
intensive care unit (ICU) for surveillance and were later
transferred to a general ward. The files were consulted
to document general data, the cause of reinterventions,
their clinical course, ICU stay, hospital stay, and mortal-
ity. Before conducting the study, authorization was
obtained from the local Health Research and Health
Research Ethics Committees (Registration R-2019-
3504-11). Data were analyzed with descriptive statistical
measures (mean, median, standard deviation, and
range) using the statistical program SPSS version 20.

Results

It was found that during the year 2019, the cesarean
section was performed on 3371 patients, of which
1.60% (54 cases) underwent a surgical reintervention,
which were the subjects of the present study. Their
mean age was 32.12 years and parity 3 with a preg-
nancy of 35 + 3.5 weeks. The following comorbidities
were found: Overweight 64.81% (35 cases), previous
pregnancy with placenta previa 44.4% (24 cases),
history of severe pre-eclampsia 20.37% (11 cases),
type 1 diabetes mellitus 14.81% (8 cases), primary
hypothyroidism 7.4% (4 cases), exogenous grade |

447



448

Cirugia y Cirujanos. 2023;91(4)

obesity 7.4% (4 cases), previous pregnancy with
HELLP syndrome 5.5% (3 cases), uterine myomatosis
3.7% (2 cases), congenital scoliosis 1.85% (1 case),
exogenous obesity Grade Il 1.85% (1 case), chronic
systemic arterial hypertension 1.85% (1 case), and
primary antiphospholipid antibody syndrome 1.85%
(1 case). It was found that 51.85% of the patients had
a previous cesarean section (28 cases) and 18.52%
had two previous cesarean sections (10 cases). For
29.63% of the patients, the cesarean section was their
first surgery (16 cases).

The indications for cesarean section in the
54 patients studied had the following distribution: Pla-
cental alterations 53.70% (29 cases), unreliable fetal
status 27.78% (15 cases), and maternal indications
18.52% (10 cases). In no case was the cesarean sec-
tion performed by the doctor's preference or at the
request of the patient. Complications during cesarean
section that required reintervention were related to
bleeding 94.45% (51 cases) followed by urinary blad-
der injuries 3.70% (2 cases) and large intestine injury
1.85% (1 case). Figure 1 in turn, the distribution of
complications related to bleeding was as follows; Sur-
gical bed bleeding 27.79% (15 cases), obstetric hem-
orrhage 20.37% (11 cases), persistent bleeding due to
uterine atony 20.37% (11 cases), hemorrhage from a
hysterotomy commissure 18.52% (10 cases), uterine
infiltration 3.70% (2 cases), and bleeding due to acci-
dental injury of a uterine artery 3.70% (2 cases). In all
cases, the complications were corrected by perform-
ing only one reintervention table 1.

The mean stay in the ICU was 3.79 + 2.03 days and
in the hospital was 13.67 + 11.16 days. There were no
patients transferred to other hospitals. Mortality was
1.85% (1 case), and it was a patient with an urgent
cesarean section indicated for severe pre-eclampsia
with HELLP syndrome and a bleeding ruptured hepatic
hematoma that was managed during surgery with the
Pringle maneuver, packing, and closure of the abdom-
inal cavity. This patient had to undergo immediate
surgical reintervention due to persistent bleeding that
was uncontrollable and progressed to Class IV hypo-
volemic hemorrhagic shock, cardiorespiratory arrest,
and death in the operating room.

Discussion

3371 women who underwent cesarean section in
2019 were studied. It was found that the prevalence of
patients with reintervention due to complications dur-
ing surgery was 1.60% (54 cases), a very low figure

Prevalence

Bleeding complications
94.45%
n=51
Bladder injury 367—0?
Large intestine injury I 1[;8_5?'
0 20 40 60 80 100

Figure 1. Complications during cesarean section that required reinter-
vention in 54 patients (100%).

compared to data from series from other countries
such as Holland 19977, Brazil 20042, Sudan 2014,
and India 2016'". As can be seen in table 2, the num-
ber of cases studied in this investigation is greater
than the number of patients in any of the other series.
It also highlights that the highest frequency of compli-
cations during cesarean section corresponds to the
report by Umbeli et al.”® in patients from Sudan 49.80%
and that the lowest frequency was that of our study.
The data from this series showed that the main com-
plications that led to reintervention were hemorrhagic,
followed by bladder injury and colonic injury with very
low percentages. Thus, the causes were not different
from the type of intraoperative complications identified
in previous reports”'2-14,

The stay in the ICU of the 54 patients studied was
similar to the average of other patients in the same
highly specialized center, but the hospital stay was lon-
ger™. These data could have been a consequence of
the longer post-surgical recovery time in a general ward,
but not in the ICU, which imply a rapid recovery from
his critical condition. Mortality in our series was very low
(1.85%), and it was a patient with severe pre-eclampsia
and HELLP syndrome with massive bleeding due to a
ruptured hepatic hematoma, a situation of extreme
severity, and poor prognosis in any scenario. In general,
the data support the opinion that the clinical course of
the patients studied was successful.

Finally, the following comments are pertinent. The
data presented here correspond to patients from a
highly specialized medical unit that concentrates the
most complicated cases of high-risk pregnancy in Mex-
ico City and the central zone of the country and does
not necessarily have a general representativeness. The
hospital that hosts this research belongs to an institution
affiliated with the Mexican health sector (Mexican Insti-
tute of Social Security), so in no case was the cesarean
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Table 1. Complications during cesarean section, prevalence, and reintervention in 54 patients

Complications during cesarean section Prevalence Number of cases Reintervention technique
Bleeding complications 94.45 51

Of the surgical bed 27.79 15 Unpacking

Obstetric hemorrhage 20.37 11 Local hemostasis
Uterine atony 20.37 11 Hysterectomy
Commissure hemorrhage 18.52 10 Local suture

Uterine infiltration 3.70 2 Hysterectomy
Vascular injury 3.70 2 Uterine artery ligation
Bladder injury 3.70 2 Primary closure
Large intestine injury 1.85 1 Primary closure

Total 100 54

Table 2. Historical comparison of the prevalence of complications during cesarean section

Author, country and year Cases Complications
Prevalence Type
Van Ham et al.” 2,647 14.8% Uterine laceration 10.1%
Holland (1997) Hemorrhage > 1,000 cc 4%
Others 0.7%
Nomura et al.™ 998 13.8% Extend of hysterorrhaphy 7%
Brazil (2004) Obstetric hemorrhage 6%
Uterine atony 0.7%
Bladder injury 0.1%
Umbeli et al.™ 470 49.8% Obstetric hemorrhage 23.1%
Sudan (2014) Extended of hysterorrhaphy 22.7%

Intestine injury 2.8%
Bladder injury 0.6%
Ureteral injury 0.2%

Jainetal.™ 1,349 2.5% Obstetric hemorrhage 1.3%
India (2016) Extended of hysterorrhaphy 0.9%
Uterine infiltration 0.3%
Vazquez et al.”® 3,371 1.60% Bleeding from the surgical bed 0.44%, n 15
México (2019) n 54* Obstetric hemorrhage 0.33%, n 11
Current study Uterine atony 0.33%, n 11

Commissure hemorrhage 0.29%, n 10
Uterine infiltration 0.060%, n 2
Accidental arterial injury 0.060%, n 2
Bladder injury 0.060%, n 2

Large intestine injury 0.030%, n 1

*The data are shown as the percentage and number of cases (n) for each type of complication since they are very small fractions.

section performed due to the doctor’'s preference for so the frequency of cesarean sections may possibly be
the method or at the request of the patient. In addition, different due to the effect of viral illness such as a
the casuistry corresponds to the year 2019, which rep- maternal factor, due to deterioration of the fetal state,
resents the last regular year before the COVID-19 pan-  due to the preference of the medical staff, or due to the
demic, a disease that changed the routine of humanity, express request of the patient. Thus, the reports on the
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frequency of the cesarean section and its intraoperative
complications in times of the COVID-19 pandemic and
after it will be relevant because they can show different
results.

Conclusion

The prevalence of reintervention due to complica-
tions during cesarean section was 1.60%, the main
cause was hemorrhage, and the clinical course was
satisfactory with very low mortality.
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Abstract

Introduction: Breast cancer is the leading cause of cancer mortality in Mexican women. Objective: The objective of the study
was to identify concordances among core needle biopsy (CNB) and excisional biopsies (EB) regarding diagnosis, hormonal recep-
tors (HR), and human epidermal growth factor receptor 2 (Her2). Materials and methods: Core number, demographic data,
histological type, and treatment were documented for each sample. Reported HR and Her2 score from both samples were com-
piled. Results: 70 women with both CNB/EB were included. Median age was 58 (36-87) years; initial diagnosis in CNB were
invasive ductal 56 (80%), lobular 10 (14%), and mixed 4 (6%) carcinomas. Diagnostic agreement among CNB and EB was of
97%, k = 0.65. A concordance of 92% (k = 0.75), 75% (k = 0.26), and 67% (k = 0.46) was observed for estrogen receptors,
progesterone receptors, and Her2 determinations, and positive predictive values in CNB were 0.96, 0.89, and 0.44, respectively.
Conclusion: HR and Her2 concordances using manual-immunohistochemistry (IHC) were found within the range of values ob-
tained using automatized-IHC. When compared to tumor heterogeneity, technical/reading errors contribute more to discordances.

Keywords: Concordance. Core needle biopsy. Breast cancer. Hormonal receptors. Her?2.
Resumen

Introduction: E/ cancer de mama es la principal causa de mortalidad por cancer en mujeres mexicanas. Objetivo: Identificar
la concordancia entre la biopsia con aguja de corte (BAC) y la biopsia escisional (BE) con respecto al diagnéstico, receptores
hormonales (RH) y Her2. Material y Métodos: Se registré el nimero de fragmentos cilindricos, datos demogréficos, tipo
histolégico y tratamiento. Se recopilaron resultados de RH y Her2. Resultados: Se incluyeron 70 mujeres con mediana de
edad de 58 afios. El diagnostico inicial en BAC fue carcinoma ductal invasivo 56 (80%), lobular 10 (14%) y mixtos 4 (6%). El
acuerdo de diagnéstico entre BAC y BE fue del 97%, k = 0.65. Se observd una concordancia de 92% (k = 0.75), 75% (k = 0.26)
y 67% (k = 0.46) para las determinaciones de receptor de estrogenos (RE), receptor de progesterona (RP) y Her2, y los va-
lores predictivos positivos en BAC fueron 0.96, 0.89 y 0.44, respectivamente. Conclusién: Los RH y la concordancia de Her2
mediante inmunohistoquimica (IHC) manual se encuentran dentro del rango de valores obtenidos mediante el uso de IHC
automatizada. Los errores técnicos/de lectura contribuyeron mas a discordancia que la heterogeneidad tumoral.

Palabras clave: Concordancia. Biopsia con aguja gruesa. Cancer de mama. Receptores hormonales. Her2.
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Breast cancer is the leading cause of cancer mortal-
ity in Mexican women since 2006, accounting for 14%
of cancer-related deaths', and yet, scarce information
is available on tumor sampling and subcellular deter-
minations?. Estrogen receptors (ER) and progesterone
receptors (PR) along with c-erbB2 human epidermal
growth factor receptor 2 (Her2) and Ki-67 expression
are currently used to classify invasive epithelial breast
tumors into four clinically relevant categories®. Immu-
nohistochemistry (IHC) is the current method to ac-
complish such measurements, quantifying its nuclear
or membrane signals?3. Concern about IHC results
compelled its automatization and nowadays to “next
generation IHC™. However, for economic reasons in
developing countries most laboratories are still doing
them manually. How much confidence should be giv-
en to measurements in these settings?

The trend for less radical surgeries as a treatment for
breast cancer brings the opportunity to use core needle
biopsies (CNB) and excisional biopsies (EB) in the
same patient and, it offers the chance to bring about
concordance studies regarding IHC analyses. Few
studies addressing concordance of ER, PR, and Her2
have been published®'”. Such studies have shown a
good proficiency of CNB for morphologic diagnosis and
subcellular studies. Most of the published series are
based on automatized protocols of IHC excluding pa-
tients submitted to neoadjuvant therapy and showed a
concordance rate for ER, PR, and Her2 in core needle
biopsies and excisional resections of 62-98%, 69-89%,
and 60-98%, respectively®'.

Our aim was to calculate concordances among core
needle biopsies and EB regarding histological type,
ER, PR, and Her2 in consecutive patients, including
those receiving neoadjuvant treatments without a
complete pathologic response.

Materials and methods

Study population

A search of medical records at the Instituto
Nacional de Ciencias Medicas y Nutricion Salvador
Zubiran was performed and patients with suspicious
breast lesions submitted to CNB with subsequent
EB, being lump excision, radical mastectomy, or
cuadrantectomy due to in situ or invasive breast car-
cinoma were retrieved since January 2008 through

December 2012. Medical charts of each patient were
reviewed, and clinical information on gender, presen-
tation, and age at diagnosis was recorded. The pa-
thology reports from the diagnostic CNB and EB
were reviewed. The data recorded from the CNB
were core number, histological type of lesion, and
IHC results. Data recorded from the excision were
type of excision, tumor type according to the WHO
classification, size, and ER, PR, and Her2 results. In
both samples, the reported ER, PR, and Her2 score
was compiled. The study followed the guidelines of
the Declaration of Helsinki and was approved by the
institutional review board. Patient identity and its
pathological specimens remained anonymous in the
context of this study. Cases were grouped as tumors
as in situ carcinoma (either ductal or lobular), inva-
sive carcinoma (either ductal or lobular), mixed, or
other types of invasive carcinoma.

IHC analyses

In our institution, IHC is done manually and is inter-
preted according to the college of the American pa-
thologists guidelines. Briefly, deparaffinized 1.5 um
tissue sections on charged slides were submitted to
antigen retrieval for 20" in an electric pressure cooker
and mounted in cover plates in a plastic rack (Thermo
Scientific, Cashire UK). Protein and endogen peroxi-
dase was blocked for 5" and the primary antibody
incubated for 45°. After washing with Tris-buffered
saline (TBS), two drops of mouse/rabbit immunode-
tector biotin link was applied for 10" and rinsed with
TBS. Finally, two drops of mouse/rabbit immunodetec-
tor HRP were used and slides developed with DAB
under microscopic (Olympus CH2) observation. Ex-
tension of the stain was evaluated in neoplastic cells
and classified as 0% or negative, 1-25%, 26-50%,
51-75%, and > 75% as positive and, nuclear staining
intensity in a scale from 0 to 3+. Her2 score was ob-
tained according to the American society of clinical
oncology guidelines, considering 0/1+ as negative, 3+
as positive, and 2+ equivocal. ER detection was per-
formed with 6F11, RBT11, or 1D5 clones, for PR either
16, RBT22, or PgR636 clones were used. All Her2
assessments were made using HercepTest™, Dako
(Glostrup, Denmark), and the manufacturer protocol.
Equivocal Her2 results were considered in the analy-
sis only if gene amplification was confirmed or dis-
carded by either chromogenic (CISH) or fluorescent
(FISH) in situ hybridization.
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Disagreement among CNB and EB was considered
when a change from noninvasive to invasive carci-
noma or vice versa was observed in hematoxylin and
eosin sampling or when a change from positive/nega-
tive in incisional biopsy turned on negative/positive in
excisional resection for hormonal receptors (HR) and
Her2 determinations.

Statistical analyses

Descriptive statistics were employed to summarize
the characteristics of the study population. Discor-
dant reports led us to review all samples from that
patient to ascertain pre analytical, analytical, or
post-analytical reasons. Concordance analysis by
means of a kappa coefficient test was performed us-
ing SPSS 15.0 for Windows. Sensibility, specificity,
and predictive values were calculated considering
excisional resections as the gold standard. Signifi-
cance test was two sided.

Results

Clinicopathologic characteristics of the
study population

We recorded 424 surgical specimens from 321 pa-
tients, and 70 women with both CNB and surgical
excision turn out to be the body of this study. When
a patient had more than two breast biopsies, the one
obtained closer to CNB sampling was preferred, if
complete pathologic response was observed in the
final excision, the case was discarded. Median age
was 58 (36-87) years. Initial diagnosis of the patients
in CNB was invasive ductal 56 (80%), lobular
10 (14%), and mixed 4 (6%) carcinomas; four were
in situ lesions. Half of the patients had stage I/ll dis-
ease, and neoadjuvant chemotherapy was received
by 38 (54%).

The concordance rate of primary diagnosis of in situ
or invasive cancer between the core biopsy and the
excision specimens was 97%. Nine discordances in
morphologic diagnosis were explained by mixed phe-
notypes of the invasive carcinoma in four EB (two
ductal in CNB become lobular in EB; two lobular in
CNB become ductal in EB), and because only two
in situ lesions were observed in CNB, whereas infiltra-
tive carcinoma admixed with the in situ lesion was
identified in EB or because in 2 CNB of invasive ductal
carcinoma, only in situ carcinoma was observed in

EB. The one left was a poorly sampled CNB (one tis-
sue fragment) with crushing artifact diagnosed as duc-
tal invasive, which turned out to be invasive lobular
carcinoma in the final excision.

IHC findings

Six pairs of samples were excluded from the IHC
analysis because the surgical pathology report of
CNB (2) and EB (4) did not include ER, PR, or Her2
determinations. In addition, four Her2 misleading sam-
ples lacking CISH/FISH amplification procedures were
excluded. Thus, concordance analysis was based on
64 patients for HR and in 60 pairs of samples for Her2.
A concordance of 92% (kappa 0.75), 75% (kappa
0.26), and 67% (kappa 0.47) was observed for ER,
PR, and its two determinations between CNB and EB,
and the positive predictive values were 0.96, 0.89, and
0.44, respectively.

ER discordances between CNB and EB in six pa-
tients were due to tumor heterogeneity with weak
nuclear staining (2 cases), associated with neoadju-
vant treatment (1 case), as well as with technical
variations in IHC, leading to slides without adequate
external controls (2 cases) and misinterpretation of
the slide by the original observer (1 case). Discor-
dances with PR were identified in 18 patients and its
source attributed to technical and reading mistakes
(7 each), neoadjuvant chemotherapy (4 cases), and
signal heterogeneity (3 cases); some pairs having
more than one factor. Her2 variations were observed
in seven patients among CNB and EB. Variations were
associated with tumor heterogeneity (3 cases), techni-
cal (3 cases), and reading errors (3 cases). Any dis-
cordance in diagnosis and HR/Her2 interpretation was
more frequent if the number of tissue fragments by
CNB sampling was less than three 29/31 (93%) versus
8/39 (21%), (p < 0.0001).

Discordances in HR and Her2 determinations were
observed in 27 patients; the consequences of these
variations were clinically irrelevant in 26 because hor-
monal treatment was granted using ER or PR results
in CNB and Her2 treatment based on a positive result
in either core biopsy or excision specimen. Serious
implications were observed in one patient (Fig. 1).

Discussion
A concordance series of CNB and excisional re-

sections of malignant breast tumors, -without exclud-
ing those submitted to the current neoadjuvant
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Table 1. Concordance of core needle and excisional biopsy interpretation of immunohistochemistry performed on infiltrative lesions

Author Countryn n IHC method ER% PR% HER2%
Mann GB, et al., 2005° Australia 100 A 86 83 80
Cahill RA, et al., 2006” Ireland 95 U 70 72 64
Burge Ch, et al., 2006° USA 87 A 95 89 96
Usami S, et al. 2007° Japan 111 A 95 88 88
Wood B, et al., 2007" Australia 100 u 96 90 87
Sutela A, et al., 2008 Finland 4 A 83 88 93
Arnedos M, et al., 2009 UK 336 u 98 85 98
Park SY, et al. ,2009% Korea 104 U 99 97 86
Richer C, et al., 2009 Germany 164 U 75 75 54
Tamaki K, et al., 2010 Japan 353 A 93 78 89
Lorgis V, et al., 2011 France 175 A 84 78 98
Ricci MD, et al., 201217 Brazil 69 u 95 87 78
Present study Mexico 64 M 92 75 67

IHC: immunohistochemistry; A: automatic; M: manual; U: unknown.

therapies, accurately reveal the day-to-day surgical
pathology practice. None of the published articles®®
(Table 1) is based on manual IHC and frequently do
not mention the type of clones used. The present
series include consecutive cases, even those receiv-
ing neoadjuvant therapies without complete patho-
logic response and, performing the IHC procedures
manually. This is a common practice in countries with
limited resources.

Factors more frequently associated with discordanc-
es among both measurements were sampling and IHC
omissions (pre-analytical) and interpretation of the
slides (analytical). In contrast with previous studies®"’,
tumor heterogeneity and neoadjuvant treatments were
less related to discrepancies. Some information is
available on the impact of tumor sampling in diagnosis
and IHC interpretation in CNB. Patients with less than
four tissue cores have higher probabilities of inade-
quate diagnosis/subcellular measurements, than those
with more than four®'318%8 This finding move us to
qualify the sampling we receive as adequate (= 4
cores) or inadequate (< 4 cores) in our surgical pathol-
ogy report, to prospectively share possible disagree-
ments in excisional specimens. As we did not find
relevant clinical disagreements with HR in both mea-
surements, only a warning was made to our technical
staff to select and use in every run adequate positive/

Epithelial cells had strong membrane signal and a CNB of the primary
lesion read negative. The breast cancer was evaluated before the
introduction of the “Seguro Popular.”

negative controls; a frequent omission observed in this
review. Since hormonal blocking agents are prescribed
using data from ER and PR, none of our tested pa-
tients with discordances was excluded of receiving this
therapy.

A different picture was observed regarding Her2
with 33% of discordant evaluations in CNB and EB.
A reading mistake excluded of specific blocking
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agent therapy to a patient in whom we observed the
natural history of a Her2 type invasive ductal carci-
noma. Reading mistakes, technical omissions, and
heterogeneity in IHC expression contribute to Her2
discordances. Although within previous series con-
cordance rates (Table 1)5'¢, the observed Her2 dis-
cordances were too high for current pathology
practice. As a consequence, all 1+, 2+, and 3+ Her2
IHC results will be submitted to chromogenic ampli-
fication assessments in this facility for the next
12 months, and a blind double check of the slides
was advised for all breast samples. Mexico lacks of
a national proficiency assessment programs of IHC
and pathologist should contrast the IHC results with
the morphology of the infiltrative lesion, i.e., consider
features suggestive of Her2 discordances the pres-
ence of a positive result in a Grade 1 tumor. Recom-
mendations sustained and shared in some previous
reports'419.20,

IHC automatization brings more interlaboratory con-
sistency but without statistically significant differences
in the estimation of nuclear HR percentage/intensity
signal when compared with manual procedures®'. Be-
sides, the percentage of HR-positive cells assessment
is more reliable than intensity signal interpretation,
suggesting that combining percentage of positive cells
and signal intensity as a score, lack of a practical
advantage?®®. Budget availability is considered the
main reason for IHC automation, our current cost of
a manual slide is less than US 20 dollars, and it will
rise more than the double with the marketed closed
IHC platforms. We wager here for a model of morpho-
logical tests in sound with our pockets, in contrast with
other scenarios®.

In conclusion, acceptable concordances were ob-
served for diagnosis and HR, but worrisome results
were identified for Her2 determination using hand-
made IHC protocols. The main sources of disagree-
ments were analytical and poor sampling of
suspicious breast lesions with fewer than three core
needle biopsies.
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Anti-adhesive effect of naturally obtained dicalcium phosphate
dihydrate nanoparticles in the rat uterine wound model

Efecto antiadhesivo de nanoparticulas de dihidrato de fosfato dicalcico obtenidas
naturalmente en el modelo de herida uterina de rata

Begum Kurt'*, Kerim E. Oksuz?, Zeynep D. Sahin-Inan®, and Ceylan Hepokur*

'Department of Obstetrics and Gynecology, Faculty of Medicine, Sivas Cumhuriyet University; ?2Department of Metallurgical and Materials Engineering,
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Abstract

Obijective: In this study, we aimed to compare the anti-adhesive effects of contractubex and dicalcium phosphate dihydrate
(DCPD) patrticles in rats treated with the uterine horn adhesion model. Materials and methods: Newly adult, 60 Wistar albino
rats were used as experimental animals. The modified rat uterine horn adhesion model was used to induce intra-abdominal
adhesion. Tumor necrosis factor (TNF)-o., interleukin (IL)-1, vascular endothelial growth factor (VEGF) and transforming growth
factor (TGF)-B1 were studied for biochemical and immunohistochemical examination. Results: TNF-o. decreased in each group,
while it decreased more in G2 and G3 than in G1. IL-1p decreased in each group, while it decreased the most in G3. TGF-31
and VEGF localization was less in the G2 compared to G1, the least TGF-$1 and VEGF immunolocalization was detected in
the G3 and G4. For both antibodies, the least localization among all groups belonged to G3. From day 7 to day 21, the high-
est TGF-B1 immunolocalization was observed in G1, lesser localization in G2 and lowest in G3. Conclusion: DCPD nanopar-
ticles show promise as a clinical antiadhesive agent and should be further evaluated in experimental animal models and human
trials.

Keywords: Dicalcium phosphate dihydrate. Gynecologic surgery. Nanoparticles. Wistar rats.
Resumen

Objetivo: En este estudio, nuestro objetivo fue comparar los efectos antiadhesivos de las particulas de contractubex (CTX)
y fosfato dicalcico dihidratado (DCPD) en ratas tratadas con el modelo de adhesion del cuerno uterino. Materiales y métodos: Como
animales de experimentacion se utilizaron 60 ratas Wistar albinas, recién adultas. Se usé el modelo de adhesién del cuerno
uterino de rata modificado para inducir la adhesion intraabdominal. Se estudiaron TNF-o, IL-1, VEGF y TGF-B1 para examen
bioquimico e inmunohistoquimico. Resultados: el TNF-o. disminuyé en cada grupo, mientras que disminuyé mas en G2 y G3
que en G1. IL-1B disminuyd en cada grupo, mientras que disminuyd mas en G3. La localizacién de TGF-1 y VEGF fue
menor en G2 en comparacion con G1, la menor inmunolocalizaciéon de TGF-$1 y VEGF se detecté en G3 y G4. Para ambos
anticuerpos, la localizacién minima entre todos los grupos pertenecia a G3. Desde el dia 7 hasta el dia 21, la mayor inmuno-
localizacion de TGF-B1 se observé en G1, menor localizacién en G2 y menor en G3. Conclusioén: las nanoparticulas de DCPD
se muestran prometedoras como agentes antiadhesivos clinicos y deben evaluarse mas en modelos animales experimentales
y ensayos en humanos.

Palabras clave: Fosfato dicalcico dihidratado. Cirugia ginecolégica. Nanoparticulas. Ratas Wistar.
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Adhesions are the results of the inflammatory re-
sponse to tissue trauma, infection, bleeding, or foreign
matter in the peritoneal space™®. There are many stud-
ies on the development of barrier materials, hormones
and their agonists/antagonists, hyaluronic acid, fibrino-
lytic agents, nonsteroidal anti-inflammatory drugs, and
antioxidants to prevent postoperative adhesion forma-
tion*®. The vast majority of them could not enter surgical
practice, and a significant part could not gain applicabil-
ity in our surgical technique because of the high cost®4®.

CTX gel (Merz Pharma GmbH and Co., Frankfurt, Ger-
many) is applicated to reduce inflammation and fibroblast
proliferation that occurs in the early stages of wound heal-
ing’®. Studies have shown that CTX application causes a
decrease in the immunoreactivity of transforming growth
factor-p (TGF-B), laminin, and fibronectin. It has been
shown in previous studies that there is no adhesion, toxic
effect or granuloma when applied intra-abdominal®. Due
to its known antioxidant, anti-inflammatory, and fibroblast-
inhibiting effects, it reduces histopathological damage
scores when applied to extracutaneous tissues'.

DCPD nanopowders calcium phosphate, orthophos-
phates (PO43-), metaphosphates or pyrophosphates
(P2074-), and especially hydrogen or hydroxide ions
together with calcium ions are mineral groups. In animal
and clinical experiments, it has been observed that the
in-vivo solubility of biocompatible tissue-healing bioma-
terials with DCPD as the main phase after crystallization
and curing or containing DCPD particles is high. It is
completely dissolved in 3-4 months at the latest, and
very positive effects on the new tissue formation pro-
cess in the applied areas have been reported' 2, It has
been proven by characterization studies that naturally
obtained DCPD nanoparticles have the potential to be
used as an adhesion inhibitor'®,

This study aimed to compare the anti-adhesion effects
of contractubex (CTX) and dicalcium phosphate dihydrate
(DCPD) particles in rats treated with the uterine horn ad-
hesion model, with histological and immunohistochemical
tests and biochemical measurements.

Material and methods

Synthesis of nanocrystalline dicalcium
phosphate dihydrate from eggshells

The collected white chicken eggshells were washed
with distilled water to remove impurity and then boiled

in distilled water for 60 min to remove the membrane.
Cleaned eggshell materials were dried in the oven at
60°C for 24 h. Afterward, they were manually crushed
with agate mortar and pestle and calcined at 900°C
for two hours with a heating-cooling rate of 5°C/min.
The decomposition of eggshell powder (CaCO,) to
CaO occurs according to the equation (1).

CaC0, —%* ;a0 + Ca0, (1)

To obtain the purified form of calcium hydroxide
Ca(OH)2, CaO were ball milled in the stoichiometric
amount of distilled water for 6 h.

PRECIPITATION PROCESS

To obtain DCPD crystals was done by direct synthesis in
solution. All chemicals were of analytical grade, purchased
from Merck, and used as received in the experimental
study. A solution (200 mL) containing Ca(OH), (0.5 M)
and H,PO, (0.3 M) were prepared with the appropriate
dilutions. The 0.5 M Ca(OH), suspension was vigorously
stirred at 70°C for one hour, and the H,PO, (0.3 M) solu-
tion was added dropwise and stirred for about 30 min.
The pH of the solution was adjusted to 10 by adding 30%
NH, solution. After the complete edition of the H,PO,
solution, an additional vigorous stirring was carried out
for one hour at 90°C to activate the chemical reaction.
The obtained slurry was left at room temperature over-
night for the aging process. During aging at room tem-
perature, the DCPD was precipitated. The excess NH,
solution obtained over the white precipitate powder was
removed, and the precipitate powder was washed sev-
eral times with distilled water to remove the NH* ions.
The residue was dried at 60°C for 48 h. The chemical
reaction between Ca(OH), and H,PO, is equation (2)

Ca(OH), + H,PO, » CaHPO,.2H,0 )
Cell culture

In this study, L929 (mouse fibroblast cell line) cells
were purchased from American Type Culture Collec-
tion. The medium used in our research was DMEM
containing 10% fetal bovine serum, 1% L-glutamine,
and 1% penicillin-streptomycin. L929 cells were cul-
tured in DMEM in an incubator with 5% CO, at 37 ° C.

Cell culture, tissue and organ cultures are used in in-vitro
cytotoxicity tests, the most used systems are cell cultures'®.
The use of L929 or Balb/3T3 mouse fibroblast cell line is
recommended for the evaluation of cytotoxicity'®'”. These
cells are cell types that can be found easily, reproduce



120 -

100 A

B. Kurt et al. Anti-adhesive effect of nanoparticles

80 -

60

Viability %

40 -

20

0 T

Control

rapidly and have a homogeneous morphology. With their
growth characteristics, they ensure that the experiment can
be repeated in cytotoxicity evaluations'®.

The cytotoxicity of DCPD and CTX were compared in
the study. In the study performed at different concentra-
tions, it was observed that both substances were not
cytotoxic, and DCPD had a more negligible effect on
cell viability when counting cells (Fig. 1A and B).

Test animals

In the study, 60 Wistar albino rats, newly adult,
16 weeks old, unmated, female, 200-220 g, were used
as experimental animals®'%2. All experimental proce-
dures applied in this study were examined by Sivas
Cumhuriyet University Experimental Animal Research
Ethics Committee and approved on 25 December 2020

DCPD CTX

Figure 1. A: % viability values of DCPD. B: cell viability of DCPD and CTX in L929 cells. DCPD: dicalcium phosphate dihydrate; CTX: contractubex.

with the number 469. Minimal numbers of animals were
used and every efforts were made to minimize their
suffering. Wistar albino rats were chosen because of
their robustness and low cost compared to large ani-
mals®. After the rats were purchased, they were kept
for one week to acclimate to the laboratory conditions.
Rats were kept as two individuals in a cage with stan-
dard animal housing conditions in the laboratory, 12 h
of light-darkness, 21°C temperature, 50-60% humidity,
and standard pellet rat chow and water35222,

ANIMAL MODEL
EXPERIMENTAL GROUPS

G1: Control group, G2: DCPD powder 0.25 g. admin-
istration group, G3: DCPD powder 0,5 g. application
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group, G4: CTX 1 g application group?. A total of 60
rats were randomly divided into four groups. Each
group was divided into 7", 14", and 21t day groups
among themselves. There were 5 rats in subgroups.

The modified rat uterine horn adhesion model to
induce intra-abdominal adhesion was chosen because
it is a standardized qualitative and quantitative model,
mimics reproductive surgery and provides reproduc-
ible results and consistent adhesion formation32+26,

All rats have fasted for 12 h before surgery. Anes-
thesia was administered through intraperitoneal injec-
tion of 10 mg/kg xylazine (Rompun; Bayer, Turkey)
and 50 mg/kg ketamine (Ketalar; Parke Davis, Turkey,
Istanbul), and spontaneous breathing was achieved.
All surgical procedures were performed by the same
surgeon. The rats were fixed in the supine position;
the midline lower abdomen of each rat was shaved
and disinfected with iodine solution. The abdomen
was entered with a midline vertical incision of approxi-
mately 3 cm in length. Five standard lesions were
created with 10 W unipolar cautery on the antimesen-
teric face of the right uterine horns of the rats. The
two layers of abdominal wall were closed with 4/0
prolene sutures after the surgery. Second laparotomy
was performed in the 7%, 14" and 21s' day groups.
Intracardiac blood was taken from the animals accord-
ing to the groups, and the animals were euthanized
by the neck dislocation method.

ADHESION SCORING

Adhesions formed after laparotomy was evaluated
macroscopically by two independent researchers un-
aware of the applications. The mean score of both
researchers was used for that rat. Grading of adhe-
sions was evaluated in terms of adhesion prevalence
and severity, with scores from 0 to 4?7. Adhesion prev-
alence and severity scores for each rat were added
to give the respective rat’s total adhesion score.

Biochemical examination

After the animals were sacrificed, 5cc of blood was
taken into a tube with EDTA by intracardiac route®®2°.
The collected blood was centrifuged at 3000 rpm for
15 minutes and then separated into the serum. Tumor
necrosis factor (TNF)-o. (Cat No: E0764Ra) and inter-
leukin (IL)-1 (Cat No: EO10Ra) from cytokines and vas-
cular endothelial growth factor (VEGF, Cat No: E065Ra)
from the growth factor were studied in serum samples

taken following the guide of the kit for the enzyme-
linked immunosorbent assay (ELISA) method.

Histopathological studies

Uterine horns were removed from sacrificed rats
and fixed in 10% neutral buffered formalin for 48 hours
for histological examination. Tissues washed in tap
water were embedded in paraffin blocks after tissue
follow-up processes according to standard protocol.
3-5 um sections were taken from paraffin blocks, and
routine hematoxylin-eosin (H&E) staining was per-
formed to evaluate the layers of the organ and the
healing rates in the wound.

For immunohistochemical evaluation, tissue blocks
were re-sectioned, deparaffinized, passed through a
decreasing series of ethyl alcohol (100-90-96-80-70%),
and washed in buffered phosphate solution (PBS) for
5 min. At the end of the period, the sections were boiled
in buffered citrate at pH 6 for 20 min in the microwave
for antigen retrieval. Sections cooled at room tempera-
ture were washed in PBS for 5 min and kept in a 3%
hydrogen peroxide (H202) solution prepared with dis-
tilled water for 10 min to suppress endogenous peroxi-
dase activity. At the end of the time, the sections were
washed with PBS for 3 x 5 min and then kept at room
temperature for 20 min by dripping ultra V block (Ther-
mo Scientific, USA) to prevent non-specific binding.
With the help of blotting paper, the block solution was
removed without washing, and the primary antibodies
VEGF (monoclonal antibody, JH121, ThermoFisher,
USA) and TGF-f1 (ThermoFisher, USA) were kept in a
humid and dark environment for 1.5 h at 36°C.

After the primary antibody application, the sections
were washed with PBS for 3 x 5 min, and the first Bio-
tinylated Goat Anti Polyvalent was dripped, washed
with PBS, then Streptavidin peroxidase (Thermo Sci-
entific, USA) was dropped and kept in a humid and dark
environment at 36°C for 20 min. At the end of the time,
the sections were washed with PBS, and chromogen
(Thermo Scientific, USA) was dripped onto 3,3'Diami-
nobenzidine (DAB) and waited for 5 min. Colored sec-
tions were washed with PBS, treated with Mayer’s
hematoxylin for 1 min, ground dyed, rewashed, covered
with a particular concealer, examined under a micro-
scope, and photographed (Olympus BX51, Japan)®.

Statistical analyzes

The mean (standard deviation/standard error) or
median (25-75% interquartile range) of the data were



calculated. In the analysis of the data, correlational
tests such as ANOVA or Kruskal-Wallis (followed by
post hoc tests such as Tukey or Mann—Whitney when
significant) and correlation tests were used. A p < 0.05
was considered statistically significant. The sample
size for each group was calculated with the online
program “StatsToDo: Sample Size for Measurement
Differences Between Unpaired Groups” module.
(http://www.statstodo.com/SSizUnpairedDiff_Pgm.
php) power was taken as 80% (1-b = 0.80) and 5%
significance level (a < 0.05) with the desired statistical
data.

Results
Adhesion scoring

Adhesion was observed most in G1. The results of
G3 and G4 were similar but less than G2 (Table 1). It
was observed that the amount of adhesion decreased
as the DCPD dose increased, and the amount of ad-
hesion was the least compared to the CTX group
when high doses were used. It was determined that
adhesion decreased within days in both CTX and
DCPD groups (Table 2).

Biochemical examination

TNF-alpha, IL-1B, and VEGF levels in intracardiac
blood taken from animals were measured by the ELI-
SA method.

TNF-a was found in G1 at 121.8889 ng/mL + 13.7400
on day 7, 77.4444 ng/mL = 15.7300 on day 14, and
60.7778 ng/mL + 15.9300 on day 21. In G3, it was found
93.0000 ng/mL + 10.4626 on day 7, 68.0741 ng/mL =
20.0890 on day 14, and 53.3704 ng/mL + 11.4156 on
day 21. While the amount of TNF-a decreased as the
number of days increased within the groups, the
amount of TNF-o decreased more in G2 and G3 com-
pared to G1 (Fig. 2A).

IL-1B was found in G1 to be 22.5397 ng/mL + 0.8900
at day 7, 20.1587 ng/mL + 0.8600 at day 14, and
14.9206 ng/mL + 0.5590 at day 21, while G3 It was
found to be 15.7143 ng/mL + 0.7800 on day 7,
11.9841 ng/mL + 0.6500 on day 14, and 11.9048 ng/
mL + 0.7400 on day 21. While the amount of IL-18
decreased as the number of days increased within the
groups, the amount of IL-1f decreased even more in
G3 compared to the control group (Fig. 2B).

VEGF was found to be 454.000 ng/mL + 10.6483
on day 7, 334.6667 ng/mL + 15.7380 on day 14, and
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Table 1. Adhesion scoring

Total adhesion score 7t day 14t day 21t day

G1 7,8,8,7,8 6,7,7,6,7 6,7,7,56

G2 6,6,555 55433 54433

G3 3,3,3,32 32332 222272

G4 55,443 554,33 44333

Table 2. Adhesion score statistics

Groups Adhesion p
7t day 14t day 21st day

G1 8+1 7+1 61 0.0102

G2 5+ 1 4+2 4+ 1 0.009°

G3 3+0 3+1 2+0 0.039°

G4 4+1 42 31 0.039¢

p 0.001¢ 0.002 0.0019

In italics: statistically significant

dp‘ydama day = 0.025; P a2t day = 0.038.

P7 dey-1a0ay = 0.038; p, Gey-21day = 0.038

Cp7day—21day =0.046

P7 oyt day = 0.046.

*Dg,0 = 0.007; Py, oy = 0.006; Py, o, = 0.008; Py 5 = 0.006; Py g, = 0.033; Py, = 0018,
g;.c0 = 0.008: Py, g, = 0.007; P, o, = 0.008; P ey = 0.033; Py, = 0.033
9D, 6 = 0011 Py, o, = 0.005; pg, o, = 0.008; P, ¢, = 0.005; pg 5, = 0.005.

270.0000 ng/mL + 12.8469 on day 21 in G1. In G3, it
was found to be 298.6667 ng/mL + 32.0740 on the
7" day, 242.0000 ng/mL + 19.6186 on the 14" day,
and 107.3333 ng/mL + 31.6287 on the 21¢ day. The
amount of VEGF decreased with days in G2 and G3
more than the other groups (Fig. 2C).

Histopathological evaluation

For general light microscope evaluation, H&E stain-
ing and post-incision healing sites were evaluated for
the integrity of the uterine layers and inflammatory cell
density. G2 and G3 recovered faster than G4. The
integrity of the tissue layer was quickly preserved,
with less inflammatory cell density in G3 than G4 in
the healing areas. In G4, inflammatory cells were less
than in the control group but more than in the experi-
mental groups (Fig. 3).

Immunohistochemical localization evaluation was
made by including the perimetrium layer, the adjacent
border of the uterus with the peritoneum. Accordingly,
TGF-p1 and VEGF localization gradually increased in
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Figure 2. A: amounts of TNF-o. on days 7, 14 and 21 between groups. B: amounts of IL-13 between the groups on days 7, 14 and 21. C: VEGF
amounts on days 7, 14 and 21 between groups. TNF-o:: tumor necrosis factor alpha; IL-18: interleukin-15; VEGF: vascular endothelial growth factor.

G1 on the 7", 14" and 21 days, and it was evaluated
as having the highest localization degree when com-
pared to all groups (Tables 3 and 4).

Although TGF-f1 and VEGF localization were less in the
G2 group compared to G1, the least TGF-p1 and VEGF
immunolocalization were detected in the G3 and G4
groups. For both antibodies, the least localization among
all groups belonged to G3. The highest TGF-B1 immuno-
localization was observed from day 7 to day 21 in G1, with
less localization in G2 and lowest localization in G3 (Fig. 4).

When TGF-f1 immune localization score statistics
were compared, on the 14" day, the TGF-p1 level was
found to be higher between G1 and G3. When G1 and
G4 were compared, it was observed that the TGF-p1
level in G1 was higher. TGF-B1 level was higher in G2
than in G3 (Table 3). As DCPD dose increased in G2
and G3, TGF level decreased and the highest de-
crease was observed in G4 (Table 5).

The highest VEGF immune localization was ob-
served in G1 from day 7 to day 21, with lesser local-
ization in G2 and the lowest localization in G3 (Fig. 5).

As the number of days increased, while the most
VEGF immune localization score statistics were in G1
and G2, it was found at least in G3 (Table 6).

Discussion

Intra-abdominal adhesions resulting from a surgical
procedure can cause complications even decades lat-
er. Patient symptoms include chronic abdominal pain,
infertility, and intestinal obstruction and often cannot be
attributed to their cause. Chronic lower abdominal pain
severely impairs the quality of life of those affected and
is an indication for 30-50% of all laparoscopies and 5%
of hysterectomies®!. With a better understanding of the
morbidity and mortality associated with pelvic adhe-
sions, the development of models to help prevent adhe-
sions remains an important research topic. In this
context, researches are carried out in which the anti-
adhesive properties of various agents applied as
nanoparticles are also tested'?®. Anti-adhesion prophy-
lactic agents should provide an anti-adhesive action
that is highly biocompatible and absorbable, protecting
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Figure 3. In the G1, G2, G3, G4 groups, the general histological image of the adhesion areas of the uterus with the perimetrium layer on days
7, 14 and 21, and the incision area in the perimetrium layer are marked with a black arrow (H&E staining, x10 magnification). Due to the rapid
recovery, especially in G3, the uterine tissue layers were observed more regularly.

against new and recurrent adhesions, tissue separa-
tion, and protection of peritoneal surfaces. Low cost is
also of great importance. In our study, we compared
the anti-adhesion effect of DCPD nanoparticles with
CTX with proven effectiveness.

Postoperative adhesion formation involves three ba-
sic processes: 1. inhibition of fibrinolytic and extracel-
lular matrix degradation systems, 2. induction of
cytokines production and an inflammatory response
involving TGF-B, and 3. induction of tissue hypoxia
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Figure 4. In G1, G2, G3, G4 groups, brown areas showing TGF-31 immune localization on the 7", 14" and 21 days of the uterine perimetrium
layer and adhesion areas are observed with a red arrow (TGF-B1 antibody, x40 magnification). It was determined that the highest TGF-31 immu-
nolocalization was in G1 from day 7 to day 21, lesser localization in G2 and the least localization in G3. TGF-f1: transforming growth factor-beta 1.

leading to increased expression of VEGF'32. Changes
in cytokine levels TGF-$ and VEGF are critical mol-
ecules in pathological tissue fibrosis. TGF 1 has a
well-defined role in cell differentiation, angiogenesis,
and fibroblast activation. It has been suggested to be
the major profibrotic mediator of the process®®. As the
number of days increased, the lowest localization
among all groups was seen in G3 for both antibodies.
This finding was similar to the adhesion level detected
in all groups. The amount of adhesion developed the

most in G1 and G2, and the least in the group G3 and
G4. In addition, in the histopathological evaluation of
our study G2 and G3 recovered faster than G4. The
integrity of the tissue layer was rapidly preserved, and
less inflammatory cell density was determined in G3
than G2 in the healing areas. In G4, inflammatory cells
were found to be less than in the G1, but more than
in G2 and G3.

In the biochemical evaluation, it was determined
that the highest decrease in VEGF level was observed



B. Kurt et al. Anti-adhesive effect of nanoparticles

1 Qact- 2 o S 2 B 5 N
e w il et *

b S R Wi L RO | MRl - L g e, @i e AT
Figure 5. In G1, G2, G3, G4 groups, brown areas showing VEGF immune localization on the 7", 14" and 21 days of the uterine perime-
trium and adhesion areas are observed with a red triangle (VEGF antibody, x40 magnification). It was determined that the highest VEGF
immunolocalization was in G1 from day 7 to day 21, lesser localization in G2 and the least localization in G3. VEGF: vascular endothelial
growth factor.

Table 3. TGF-B1 immune localization scoring in G4, followed by G3 and G2, respectively. In G3 IL-1
TGF-B1 7™ day 14" day 21%day  levels showed a significant decrease after the 14" day.
o1 11112 22111 23201 TNF-o. can promote interleukin production from mes-
enchymal cells. High TNF-a levels in peritoneal fluid
G2 hatte 233823 83344 and serum correlate with adhesion severity®. In our
G3 22,221 2,4,4,4,3 4,4,4,3,4  study, it was observed that TNF-a levels decreased
G4 1,1,3,2,2, 2,3,3,3,3,1 2,3,3 33 as the number of days increased. The decrease in
TGF-B1: Transforming growth factor-g 1. TNF-a levels was greater in G3 than in G1 and G2.
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Table 4. VEGF immune localization scoring

VEGF 7' day 14t day 21t day

G1 1,1,1,1,2 3,2,1, 1,1 2,2,1,1,1

G2 1,2,1,1,2 2,3,323 2,3,2,22

G3 2,2,2,2,1 4,4,4,4,3 2,333 4

G4 1,1,32 2, 2,2,2,2,3 2,2,1,3,3

VEGF: Vascular endothelial growth factor.

Table 5. TGF immune localization score statistics

Groups TGF p
7t day 14" day 21+t day

G1 30 41 5+0 0.010°

G2 3+1 3+0 4 +1 0.097

G3 21 21 1+£0 0.368

G4 20 20 2+ 1 0.584

p 0.081 0.005° 0.001°

In italics: statistically significant.

D, yorany = 00415 Dy oy = 0034,

*Dg, 65 = 0.007; Py, g, = 0, 013; Py, o = 0.016.

*Dg1qp = 0.016; Py, o, = 0.005; Py, 5, = 0.006; P, o, = 0.006; Py, g, = 0.007.

TGF: transforming growth factor.

Table 6. VEGF immune localization score statistics

Groups VEGF p
7t day 14" day 21+t day

G1 3+1 3+1 4 +1 0.014¢

G2 21 3+2 41 0.024°

G3 20 2+0 11 0.174

G4 2+0 2+0 2+0 0.926

p 0.365 0.014¢ 0.001¢

In italics: statistically significant.

= 0046, 4, 51 4y = 0.041.

°P; 21 cay = 0-041

“Par.as = 0.006; pg, g, = 0.016; pg, 5, = 0.045

9Pgrgs = 0.007; pg, 4, = 0.006; pg, o, = 0.008; pg, , = 0.007.
VEGF: vascular endothelial growth factor.

a
P day-14 g2y

Conclusion

These experimental results show that DCPD nanopar-
ticles show promise as a clinical antiadhesive agent and
should be further evaluated in experimental animal mod-
els and human trials. DCPD nanoparticles are easy to
administer and cost advantageous, and could be helpful
in surgical practice if their efficacy is confirmed in clinical

trials. It appears valuable and safe for clinical practice and
prevents adhesion formation after abdominal surgery.
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Are YouTube videos on smell dysfunction a good source of
information for patients seeking a cure for their illness?

¢Son los videos de YouTube sobre la disfuncion del olfato una buena fuente de
informacion para los pacientes que buscan una cura para su enfermedad?

Sumeyra Doluoglu* and Elif K. Celik
Department of Otorhinolaryngology Head and Neck Surgery, Diskapi Yildirim Beyazit Training and Research Hospital, University of Health Sciences
Turkey, Ankara, Turkey

Abstract

Objective: To conduct unbiased research into the quality and reliability of videos published on YouTube on the subject of
smell dysfunction and treatment through two Ear, Nose, and Throat (ENT) specialists using three different tools. Methods: The
videos were separated into two groups (reliable: Group 1; non-reliable: Group 2) according to whether or not the content was
scientifically reliable, proven, accurate, and useful, as determined by two ENT specialist physicians. The DISCERN reliability
tool, Global quality scale (GQS), and JAMA scoring system were used as video scoring tools in the evaluations. Results: Group 1
included 173 videos, and Group 2, 16 videos. The GQS (First ENT specialist) points were 3 (2-5) and GQS (Second ENT
specialist) points were 3 (2-5) in Group 1, and 2 (2-3) and 2 (1-3) in Group 2, respectively (p = 0.0001). The points in the
DISCERN and JAMA scoring systems were found to be higher in Group 1 than in Group 2 (p = 0.0001). Conclusion: Although
the majority of videos on YouTube related to smell dysfunction are reliable, the number of unreliable videos is not inconsider-
able. When videos related to medical information are accepted onto YouTube, weighting should be given to videos which
include scientifically proven evidence uploaded by specialist professionals and institutions.

Keywords: Reliability. Smell dysfunction. Smell dysfunction treatment. Videos. Youtube.

Resumen

Objetivo: realizar una investigacion imparcial sobre la calidad y la confiabilidad de los videos publicados en YouTube sobre el
tema de la disfuncion y el tratamiento del olfato, a través de dos especialistas en oido, nariz y garganta que utilizan tres herra-
mientas diferentes. Métodos: Los videos se separaron en dos grupos (confiables: Grupo 1; no confiables: Grupo 2) segtn si el
contenido era o no cientificamente confiable, probado, preciso y (til, segtn lo determinado por dos médicos especialistas en
Otorrinolaringologia. La herramienta de confiabilidad DISCERN, la escala de calidad global (GQS) y el sistema de puntuacion
JAMA se utilizaron como herramientas de puntuacion de video en las evaluaciones. Resultados: el Grupo 1 incluyé 173 videos
y el Grupo 2, 16 videos. Los puntos GQS (Primer especialista en ORL) fueron 3 (2-5) y los puntos GQS (Segundo especialista
en ORL) fueron 3 (2-5) en el Grupo 1,y 2 (2-3) y 2 (1-3) en el Grupo 2, respectivamente (p= 0.0001). Se encontré que los puntos
en los sistemas de puntuacion DISCERN y JAMA eran mas altos en el Grupo 1 que en el Grupo 2 (p= 0.0001). Conclusion: aun-
que la mayoria de los videos en YouTube relacionados con la disfuncion del olfato son confiables, la cantidad de videos poco
confiables no es despreciable. Cuando se aceptan videos relacionados con informacién médica en YouTube, se debe dar peso
a los videos que incluyen evidencia cientificamente probada y subidos por instituciones y profesionales especialistas.

Palabras clave: Confiabilidad. Disfuncién del olfato. Tratamiento de la disfuncién del olfato. Videos. YouTube.
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|ntroduction

Smell dysfunction is defined as decreased or
impaired ability to smell when smelling (orthonasal
smell) or eating (retronasal smell), and generally mild
and even asymptomatic cases have been reported.
The quality of life of patients is affected as those with
smell dysfunction may experience problems in cook-
ing, personal hygiene, social relationships, and have
emotional problems such as depression. Smell plays
an important role in the perception of dangers in daily
life such as the presence of gas and chemicals'.

The most common means of acquiring information
is through the Internet. Patients tend to use it as a
cheaper and more easily accessible source to find a
response to health concerns and suspicions before
seeing a doctor and sometimes, even before receiving
a definitive diagnosis. Unfortunately, these sources
are not always unbiased or of high quality?®.

YouTube is a free-of-charge, video publication Inter-
net site, where approximately 65,000 videos are
uploaded each day, with more than 100 million viewers
per day and more than 1 billion per month*¢. The videos
uploaded to YouTube are not controlled in respect of
either content or quality. Therefore, it is important to
emphasise that health-related inappropriate and preju-
diced information on YouTube can affect patients mak-
ing irrational decisions’. In studies that have evaluated
informative videos related to Ear, Nose, and Throat
(ENT) which have been uploaded to YouTube, both the
content and quality of the videos have been found to be
insufficient®®. To the best of our knowledge, there is no
study in literature that has evaluated the reliability of the
dozens of uploaded videos related to smell dysfunction.
Therefore, the aim of this study was to conduct unbi-
ased research into the quality and reliability of videos
published on YouTube on the subject of smell dysfunc-
tion and treatment, through two ENT specialists using
three different tools.

Materials and methods

On 20 August 2021, YouTube was searched using
the terms “smell dysfunction” and “smell dysfunction
treatment.” At this level, the first 500 videos were
listed. These video links were recorded because the
order can change every day with new videos being
uploaded. All the videos were evaluated by 2 ENT
specialists, independently and blinded to the evalua-
tions of each other. Videos were excluded from the

analysis if the content was irrelevant, if there was no
sound or only music, if they were not in English, or if
they were shorter than one minute.

A record was made for each video of the upload
date, the upload source, the total number of likes, dis-
likes, comments, and views, and the daily number of
views and comments. The video power index was cal-
culated using the formula “(likes/likes+dislikes) x 100”.
The upload source was classified as physicians/univer-
sities/professional organizations (source 1), health-
related websites (source 2), individual users/patients
(source 3), non-physician healthcare personnel (source 4),
and television program (source 5). The videos were sepa-
rated into two groups by the two ENT specialist physicians
taking previous studies as reference for whether or not
the video content was scientifically reliable, proven, cor-
rect, and useful'o".

Group 1 included videos with content accepted as
reliable information with scientifically correct content
about smell dysfunction and treatment (definition,
symptoms, epidemiology, diagnosis, and treatment).
Group 2 included videos defined as unreliable infor-
mation with scientifically unproven and non-medical
content. In any case of disagreement between the
specialist raters, consensus was reached, and the
video was assigned to the appropriate group.

The DISCERN reliability tool, Global quality scale
(GQS), and JAMA scoring system were used as video
scoring tools in the evaluations. The original DIS-
CERN is a scale of 15 items used for the evaluation
of health information quality. In this study, a 5-point
modified DISCERN tool was used to score video reli-
ability, as in previous studies'™2,

The GQS is used to evaluate the general quality of
videos. In the 5 items of the GQS, a score of 1-2 points
indicates low quality, 3 points intermediate quality, and
4-5 points high quality™. JAMA is a well-known quality
tool that is used to evaluate information obtained from
health-related internet sites. It includes four criteria of
authorship, attribution, disclosure, and currency. Each
criterion is scored with 1 point to give a maximum total
of 4 points, indicating high quality™.

Statistical analysis

The data analyses were performed using PASW 18
software (SPSS/IBM, Chicago, IL, USA). Visual (histo-
gram and probability graphs) and analytical (Kol-
mogorov-Smirnov test) methods were used to determine
the conformity of the variables to normal distribution.
The results were reported as mean =+ standard
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deviation, or when distributions were skewed, as
median (minimum-maximum) values. Categorical
variables were stated as number (n) and percentage
(%). The significance of the differences between the
groups in terms of median values was investigated
with the Mann-Whitney U-test. Kruskal-Wallis vari-
ance analysis was used for intergroup comparisons of
continuous variables (Post hoc: Bonferroni). The Stu-
dent’s t-test was used for the intergroup analysis of
continuous variables. Nominal variables were
assessed with the Pearson’s Chi-square or Fisher’s
Exact test. Inter-rater agreement was determined
using Cohen’s kappa score. Interobserver reliability
for the three tools was quantified by calculating the
intraclass correlation coefficient. A value of p < 0.05
was considered statistically significant.

Results

From the first 500 videos added to the playlist, 189
videos that met the study criteria were included for
evaluation in the study (Fig. 1). Group 1 (reliable infor-
mation) included 173 videos, and Group 2 (unreliable
information), 16 videos. The inter-rater agreement in
the formation of the groups was excellent (Kappa coef-
ficient = 0.93, p = 0.0001). The number of likes and
dislikes were 64 (0-67.000), and 2 (0-9.300), respec-
tively, in Group 1, and 79 (0-52.000) and 14 (0-2.200)
in Group 2 (p = 0.907, p = 0.08, respectively). The video
power index was calculated as 96.9 (0-100) in Group 1,
and 89.1 (0-100) in Group 2 (p = 0.005) (Table 1).

When the groups were evaluated with GQS scoring,
the scores of the videos containing reliable informa-
tion were found to be higher by both raters. The GQS
(First ENT specialist) points were 3 (2-5) in Group 1
and 2 (2-3) in Group 2 (p = 0.0001). The GQS (Second
ENT specialist) points were determined to be 3 (2-5)
in Group 1, and 2 (1-3) in Group 2 (p = 0.0001). The
points given by both raters in the DISCERN and JAMA
scoring systems were found to be higher in Group 1
than in Group 2 (p = 0.0001 in all comparisons). The
differences were determined to be statistically signifi-
cant (Table 1). The intraclass correlation coefficients
for the GQS, DISCERN, and JAMA scoring systems
were determined as 0.96, 0.98, and 1.0, respectively
(p = 0.0001 in all comparisons).

The number of videos uploaded by physicians/uni-
versities/professional organizations was determined
to be 80 (42.4%) in Group 1, and 1 (0.5%) in Group 2
(p =0.001) (Table 1). The videos in Group 1 had richer
content in terms of etiology, general information,

Keywords of “smell dysfunction”, “smell dysfunction
treatment” were searched and the first 500 videos
were reviewed (n = 500)

- Non-English: 175

- Irrelevant: 95
[ ——
- No audio: 30

‘ Eligible videos (n = 200) ’

11 duplicate videos
= | were excluded

[Eligible videos (n = 189)]

Non-reliable information
(n=16)

Reliable information
(n=173)

Figure 1. Flowchart of the selection of appropriate Youtube videos.

symptoms, and treatment. The comparisons of the
GQS, DISCERN, and JAMA scores according to the
source of the videos are shown in table 2.

Discussion

YouTube is a video-sharing platform established in
California, USA, in 2005. After Google Search, You-
Tube is the second most visited website worldwide®.
95% of Internet users use YouTube as it is easily
accessed, is free of charge, and videos can be
accessed in different languages®. Although the infor-
mation is easy to access, there is a real difficulty of
obtaining the correct material. The fundamental con-
cern related to expanding resources such as YouTube
is “which source can we trust and is the information
sufficient?”.

The current research revealed a total 500 videos
when the search terms of “smell dysfunction” and “smell
dysfunction treatment” were used. When the analyses
were narrowed down, it was discovered that 71 (37.5%)
of the 189 videos that met the study criteria had been
uploaded by individual users or patients or non-physi-
cian healthcare personnel or television programs. This
finding means that only the remaining 118 (62.5%) rel-
evant videos were uploaded by physicians/universities/
professional organizations or a health-related website.



Table 1. Comparison of the video characteristics between the groups
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Video scoring tools and Reliable information (n = 173) Nonreliable information (n = 16) p-value
video charecteristics
DISCERN score® 3(2-5) 2(1-3) 0.0001**
GQS score® 3(2-5) 2(2-3) 0.0001*
JAMA score® 2(1-4) 1(1-2) 0.0001**
DISCERN score” 3(2-5) 2(2-3) 0.0001**
GQS score” 3(2-5) 2(1-3) 0.0001**
JAMA score® 2 (1-4) 1(1-2) 0.0001*
Views 5.532 (9- 4.417.908) 18.083 (180-5.710.551) 0.234*
Views per day 11.9 (0.03-46.504) 9.3 (0.33-2059.34) 0.789*
Comments 13 (0-16.593) 18 (0-3.705) 0.521*
Comments per day 0.0208 (0-174.66) 0.0143(0-5.86) 0.996*
Duration of video (min) 5.27 (1.03-62.2) 3.33(1.4-14.44) 0.037*
Duration of Youtube (day) 387 (74-4.036) 1404 (128-2.860) 0.011*
Likes 64 (0-67.000) 79 (0-52.000) 0.907*
Dislikes 2 (0-9.300) 14 (0-2.200) 0.08*
Video power index 96.9 (0-100) 89.1(0-100) 0.005*
Source of upload, n, %

Source 17 80 (42.4%) 1(0.5%) 0.001%

Source 27 34(18%) 3(1.6%)

Source 3" 17 (9%) 7(3.7%)

Source 47 6(3.2%) 1(0.5%)

Source 57 36 (19%) 4(2.1%)

*Mann-Whitney U test.
fChi-square test.
*Statistically significant

physicians/universities/professional organizations (source 1), health related website (source 2), individual users/patients (source 3), non physician health personel (source 4) ve TV

program show (source 5).
“Rater 1.
“Rater 2.

Table 2. Comparison of DISCERN, GQS, and JAMA scores according to source of video

Video scoring Physicians/universities/ Health related Individual Non physician TV program  p-value
tools professional organizations website users/patients health personel show

DISCERN score® 4(2-5) 3(1-5) 3(2-4) 3(2-4) 3(1-5) 0.0001*
GQS score® 4 (2-5) 4(2-5) 3(2-4) 4(2-4) 4 (2-4) 0.0001*
JAMA score® 3(2-4) 3(1-4) 2(1-3) 3(1-3) 2 (1-4) 0.0001*
DISCERN score® 4(2-5) 3(1-5) 3(2-4) 3(2-4) 3(1-5) 0.0001*
GQS score? 4 (2-5) 4 (2-5) 3(2-4) 3(2-4) 4(2-4) 0.0001*
JAMA score® 3(2-4) 3(1-4) 2(1-3) 3(1-3) 2(1-4) 0.0001*
*Kruskal Wallis test.

“Rater 1.

“Rater 2.
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The source of the current study videos containing unre-
liable information was determined to be more individual
users or patients or non-physician healthcare person-
nel or television programs. This heterogeneous and
uncontrolled information pollution on YouTube has
been examined before by Keelan et al.’® and Roshan
et al.’® in studies on vaccination and tonsillectomy,
respectively. A similar heterogeneity and lack of control
in the information available online was shown by Has-
sona et al." in a study of oral cavity cancer, and by
Enver et al. in a study of larynx cancer'.

Smell dysfunction is defined as impaired perception
of odors. This has a negative impact on quality of life
with effects on personal hygiene and social relation-
ships, and the person may not be able to notice dan-
gerous conditions such as gas or chemicals. If
treatment of the disease is delayed, or time is lost
with incorrect or invalid treatment, the individual may
experience life-threatening situations as they cannot
smell. The results of the current study showed that
71 of 189 videos related to smell dysfunction had
been uploaded to YouTube by people unqualified in
this subject. Of these, 12 (17%) were found to be
unreliable, demonstrating that approximately 1 in
every 5 patients obtains unreliable information.

The rates of videos found to be reliable and non-
reliable in the current study were similar to the rates in
most studies in literature™'. However, there are also
studies which have reported higher or similar rates of
unreliable videos to reliable videos''. Those studies
have also reported that, unfortunately, the number of
total views of these videos is higher than those of vid-
eos containing reliable information. Videos that have
been most watched and most liked must not be thought
to be the most correct scientifically. As the YouTube
search engine orders videos according to the number
of views, likes, and dislikes, videos containing unreli-
able information are among the recommended videos.
In the ordering of videos related to health, YouTube
should be sensitive on the point of prioritizing videos
prepared by professional health-care specialists and
physicians specialized in the field.

In the current study, the points of the GQS, DISCERN,
and JAMA tools completed by two ENT specialists were
determined to be statistically significantly higher in
Group 1. This objectively showed the quality and reliabil-
ity of the videos containing reliable information. In a previ-
ous study that used these three tools to measure the
health information quality of videos, statistically higher
scores were seen to have been objectively obtained by
the reliable videos compared to the unreliable videos'.

In the current study, the number of daily views and
likes were found to be similar in the Group 1 and Group 2
videos. However, there are also studies showing that
videos containing reliable information have been deter-
mined with statistically significantly lower levels of daily
views and likes'. This demonstrates that viewers on the
social platform cannot differentiate which videos are
more correct and have content of a high scientific level.

This study had some limitations. First was that a playl-
ist was formed at the same time by the two raters of the
first 500 videos. Only the videos available at that time
were included for evaluation, but YouTube is a dynamic
platform with new videos constantly emerging. Second,
as different languages could not be understood, only
videos in the international common language of English
could be included. A further limitation may be that only
the first 500 videos on the subject were evaluated, and
these may not have been representative of all the vid-
eos. However, this study can be considered of value as
the first study to have evaluated the reliability of smell
dysfunction videos on YouTube using the three evalu-
ation tools together which have been used in previous
studies of the quality and reliability of videos.

Conclusion

The results of the evaluations in this study showed
that although the majority of videos on YouTube related
to smell dysfunction are reliable, the number of unreli-
able videos is not inconsiderable. Unreliable videos can
cause negative outcomes for patients. Therefore, when
videos related to smell dysfunction or including other
medical information are accepted onto YouTube,
weighting should be given to videos which include sci-
entifically proven evidence uploaded by specialist pro-
fessionals and institutions.
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Determination of homeodomain interacting protein kinase
2 polymorphisms rs2058265, rs6464214, and rs7456421 in
patients with kidney stone

Determinacion de los polimorfismos rs2058265, rs6464214 y rs7456421 de la proteina
cinasa 2 que interactuan con el homeodominio en pacientes con calculos renales
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Ahmet Cevdet-Ceylan*, Emre Uzun', and Eda Tokat?
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Training and Research Hospital, FEBU, University of Medical Sciences, Ankara; SDepartment of Urology, Afyon Kocatepe University, Faculty of
Medicine, Afyon; “Department of Genetics, Yildirim Beyazit University, Faculty of Medicine, Ankara. Turkey

Abstract

Objective: This study aimed to investigate whether homeodomain interacting protein kinase 2 (HIPK2) polymorphism is
associated with renal stone formation in a Turkish population. Materials and methods: A total of 129 patients with calcium
nephrolithiasis and 67 sex- and age-matched healthy controls were enrolled in the study. Blood samples were collected into
EDTA tubes. The DNA of patients was extracted using a QIAsymphony® automated DNA isolation system. The Chi-square test
was applied in the comparisons between the patient and control groups in respect of the differences in the genotype and allele
frequencies. Results: No statistically significant difference was found between the groups in terms of single nucleotide poly-
morphism (SNP) incidence in single allele and double alleles in the rs2058265 and rs6464214 regions (p = 0.13 and 0.37,
respectively). The SNP incidence in double alleles in nephrolithiasis patients at rs7456421 was statistically significantly lower
than in the control group (p = 0.001). Conclusion: Distributions of the genotype and allele of the three polymorphisms
(rs2058265, rs6464214, and rs745642 in HIPK2) were not associated with an increased risk of kidney stone in this Turkish
population.

Keywords: Allele. HIPK2 gene. Kidney. Nephrolithiasis. Polymorphism. Stone.
Resumen

Objetivo: Investigar si el polimorfismo de la proteina cinasa 2 que interactua con el homeodominio (HIPK2) esta asociado
con la formacién de calculos renales en una poblacion turca. Método: Se inscribieron en el estudio 129 pacientes con nefro-
litiasis célcica y 67 sujetos control sanos, emparejados por sexo y edad. Las muestras de sangre se recogieron en tubos con
EDTA. El ADN de los pacientes se extrajo mediante un sistema de aislamiento de ADN automatizado QIAsymphony®. Se
aplicé la prueba x? en las comparaciones entre los grupos de pacientes y control con respecto a las diferencias de las fre-
cuencias genotipicas y alélicas. Resultados: No se encontraron diferencias estadisticamente significativas entre los grupos
en términos de incidencia de polimorfismo de nucledtido simple (PNS) en alelo simple y alelo doble en las regiones rs2058265
y rs6464214 (p = 0.13 y 0.37, respectivamente). La incidencia de PNS en alelos dobles en pacientes con nefrolitiasis en
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rs7456421 fue menor que en el grupo control, con una diferencia estadisticamente significativa (p = 0.001). Conclusiones: Las
distribuciones de genotipo y alelo de los tres polimorfismos (rs2058265, rs6464214 y rs745642 en HIPK2) no se asociaron
con un mayor riesgo de célculos renales en esta poblacion turca.

Palabras clave: Alelo. Gen HIPK2. Rifién. Nefrolitiasis. Polimorfismo. Calculo.

|ntroduction

Kidney stone incidence depends on geographical,
climatic, ethnic, dietary and genetic factors, and so ac-
cordingly, the prevalence rates for urinary stones vary
from 1% to 20%'2. Many studies have shown there to
be a strong family history in patients with kidney stones,
especially in those with recurrence. In a comprehen-
sive genetic study in Iceland of 5954 patients with
kidney stones significantly more kidney stones were
determined to be seen in family members compared to
the general population®*. Genetic polymorphism also
causes nephrolithiasis. The most known polymorphic
genes are the calcium-sensing receptor (CASR), vita-
min D receptor (VDR), matrix Gla protein, and plas-
minogen activator, urokinase®. Furthermore, the
concordance rate of stone disease in monozygotic
twins is substantially higher than in dizygotic ones
(32.4% vs. 17.3%) demonstrating that genetic factors
play a vital role in the formation of nephrolithiasis’.

Homeodomain interacting protein kinase 2 (HIPK2)
has been shown to be a new androgen receptor regula-
tor. HIPK2 and androgen have been shown to mediate
kidney tubular epithelial cell injury and apoptosis®®. In
a recent study, Lin et al. found that the HIPK2 gene
polymorphism also increased kidney stone risk in Chi-
nese males'. Some studies have stated that renal tu-
bular epithelial cell (RTEC) damage is closely associated
with early basic lesions of kidney stones''"2. The shed-
ding and death of these cells as a result of damage
expose the basal membrane. Stone formation is facili-
tated by crystals adhering to these parts. Information
related to HIPK2 polymorphism and renal stone forma-
tion is new-found and inconclusive. To the best of our
knowledge, there is only one study in literature which
has investigated the effect of HIPK2 polymorphism on
nephrolithiasis™. This study aimed to investigate wheth-
er HIPK2 polymorphism is associated with renal stone
formation in a Turkish population.

Materials and methods

Approval for the study was granted by the Hospital
Local Ethics Committee (E1-20-334). The clinical trials

registration ID of this study is NCT04804436. In-
formed consent was obtained from all the patients.
Between August 2018 and October 2019, patients with
idiopathic calcium nephrolithiasis were recruited to the
study, and patients with other stone compositions
were excluded. The age and gender of patients were
recorded. The study included a total of 129 patients
with calcium nephrolithiasis and 67 age- and gender-
matched healthy controls. Blood and urine tests were
performed on all patients. Nephrolithiasis was diag-
nosed on the basis of non-contrast enhanced com-
puted tomography (CT). Stone specimens were
obtained after shock-wave lithotripsy and analyzed
with X-ray diffraction. Patients with a history of chronic
urinary tract infection, renal failure, gastrointestinal
diseases, increased levels of vitamin D, sarcoidosis,
primary hyperoxaluria, polycystic kidney disease,
gout, renal tubular acidosis, primary or secondary
hyperparathyroidism, and a history of cancer or ana-
tomic abnormalities were not included in the study.

Blood samples were collected into EDTA tubes. The
DNA of patients was extracted with a QlAsymphony®
automated DNA isolation system (Qiagen Inc. Missis-
sauga, ON, Canada). The real-time PCR amplification
was performed using Human rs2058265, rs6464214,
and rs7456421 TagMan® SNP Genotyping Assays
(Thermo Fisher, Waltham, MA, USA) in a final volume
of 20 uL reaction mixture, including 10 ng of genomic
DNA, 5 uL of TagMan® Universal PCR Master Mix,
and 0.5 uL of 40x TagMan® assay. Thermal cycling
conditions were as follows: initial denaturation at 94°C
for 3 min, then 40 cycles of 94°C for 15 secs, and
60°C for 1 min. The Rotor-Gene Q Series Software
Version Q 2.3.1 (Rotor-Gene Q Series, Qiagen) was
used for allelic discrimination.

Data analysis was performed using SPSS for Win-
dows, version 20 software (SPSS Inc., Chicago, IL,
USA). Continuous variables showing normal distribu-
tion were reported as mean + standard deviation val-
ues, and when not normally distributed, as median
(minimum-maximum) values. Categorical variables
were stated as number (n) and percentage (%). The
Chi-square test was utilized to compare the differ-
ences in the genotype and allele frequencies between
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Figure 1. The position of SNPs reported in this publication on the HIPK2 gene is shown at the bottom of the figure. The “kinase domain” of the
HIPK2 protein (from uniProt) affected by the rs7456421 change is shown (in the circle) at the top of the figure. The HIPK gene consists of 15
exons and the SNPs included in the study are located in the first parts of the gene. rs 2058265 and rs6464214 are located at intron 1 of HIPK2,
rs7456421 is located at exon 2 of HIPK2 and affects the “kinase domain” of the HIPK2 protein.

the patient and control groups. All statistical tests
were two-tailed. A value of p < 0.05 was considered
statistically significant.

Results

The evaluation was made of a total of 196 subjects,
129 with calcium nephrolithiasis, aged 52 + 12 years,
and 67 age-matched control subjects with no familial
history of urinary stone diseases, abnormal urine
analysis findings, and no findings of kidney stones on
non-contrast-enhanced CT examinations.

The incidence of single nucleotide polymorphism
(SNP) in single allele and double alleles in the
rs2058265 region was found to be 25% and 3.1%,
respectively, in the nephrolithiasis patient group, and
29.9% and 9% in the control group (p = 0.13). The
rates of SNP in the rs6464214 region in single allele
and double alleles were found to be 20.3% and 8.6%,
respectively, in the nephrolithiasis patient group, and
26.9% and 11.9% in the control group (p = 0.37). No
statistically significant difference was determined be-
tween the groups in respect of these two results. The
SNP incidence in double alleles in nephrolithiasis pa-
tients at rs7456421 was statistically significantly lower
than in the control group (25.6% and 52.2% respec-
tively, p = 0.001). SNP incidence at rs7456421 in sin-
gle allele was statistically significantly higher in
nephrolithiasis patients than in the control group
(66.7% and 44.8% respectively p = 0.013) (Fig. 1).

The genotype and allele frequencies of the
rs2058265, rs6464214, and rs7456421 HIPK2 poly-
morphisms in patients with kidney stones and the
control subjects are listed in table 1. The distributions
of the genotype and allele of the three polymorphisms
(rs2058265, rs6464214, and rs745642 in HIPK2) were
not associated with an increased risk of kidney stones
in a Turkish population. With the exception of SNP
incidence at rs7456421 in a single allele, the three
polymorphisms in HIPK2 were higher in the control
group in this Turkish population.

Discussion

Calcium oxalate stones are the most common type
of renal stones and occur in approximately 75%-80%
of cases'. Genetic analysis can identify susceptible
individuals who may develop calcium stones and
helps in understanding the stone formation mecha-
nism and predicting the response to drugs and nutri-
ents. Studies of families and twins have proven the
importance of genetic predisposition in calcium
stones. It has been shown that stone prevalence is
higher among relatives of patients with nephrolithiasis
when compared to relatives of healthy controls. Family
studies have also demonstrated that the genetic tran-
sition pattern of the stone is not mendelian and is
compatible with the complex polygenic substrate''s.

Findings of genetic studies demonstrated that Clau-
din 14, CASR, Osteopontin, and VDR genes may be
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Table 1. Comparisons of the allele frequencies of the
polymorphisms in patients with nephrolithiasis and healthy
controls

Polymorphism Patients with Control  p-value
nephrolithiasis group
(n, %) (n, %)
rs2058265
Single allele 32 (25%) 20 (30%) 0.13
Double alleles 4(3.1%) 6 (9%)
rs6464214
Single allele 26 (20.3%) 18 (27%) 0.37
Double alleles 11 (8.6%) 8 (12%)
rs7456421
Single allele 86 (66.7%) 30(44.8%) 0.001*
Double alleles 33 (25.6%) 35 (52.2%)
129 (100%) 67 (100%)

*Statistically significant.

implicated in human calcium nephrolithiasis. The
pathogenetic significance of these genes has not
been fully established, although the expression of
these genes has been seen to be altered in patients
with stones'®-'8.

Increasing evidence has shown that RTEC damage
is closely related to early lesions responsible for the
formation of renal stones™'2. These damaged epithelial
cells undergo some pathophysiological changes and
the adaptive response of these cells plays an impor-
tant role in kidney stone formation'. An increase in
HIPK2 expression in response to DNA damage and
oxidative stress stimulates apoptosis through phos-
phorylation and triggers p53 activation. It has been
suggested that these events have a potential role in
the apoptosis of RTECs?%22. Lin et al. investigated the
relationship between HIPK2 polymorphism in the
rs2058265, rs6464214, and rs7456421 regions and
kidney stones in a Chinese population, and reported
that no difference could be found between nephroli-
thiasis patients and the control group in terms of these
three gene polymorphisms. When only males were
evaluated, a significantly increased risk of kidney
stones was detected with polymorphism present in
these three regions (rs2058265: OR = 2.48, rs6464214:
OR = 2.46, rs7456421 OR = 2.84). The authors attrib-
uted this situation to the fact that HIPK2 and andro-
gens are involved in RTEC damage and apoptosis.
Damaged RTECs play an important role in stone for-
mation by forming the nucleus of kidney stones. HIPK2
may therefore upregulate androgen receptors in male
patients. Oxalate synthesis increases in the liver and
stone formation is facilitated by increasing androgen

receptors®™2, In the current study, the role of HIPK2
polymorphism in rs2058265, rs6464214, and rs7456421
regions in nephrolithiasis formation was evaluated in
a Turkish population. Interestingly, the study results
showed that HIPK2 SNP in these three regions was
significantly higher in both alleles of control group sub-
jects than in stone patients. The results were similar
when only male patients were evaluated. Only the
HIPK2 SNP in the rs7456421 region in a single allele
was found to be higher in patients with kidney stones
than in the control group. HIPK2 polymorphism, which
stimulates RTEC damage and therefore kidney fibro-
sis, is expected to play an important role in the forma-
tion of renal stones when the mechanisms described
above are considered logically. However, in this study
population, no explanation could be found for why
HIPK2 polymorphism was detected at higher rates in
both alleles of the control group subjects. This dem-
onstrates that a single gene is not responsible for the
stone formation mechanism and that environmental
factors play an important role together with many ge-
netic changes. The relationship between HIPK2 poly-
morphism and stone formation and the underlying
pathophysiological mechanisms are more complex
than expected. Apart from these two studies, there is
no other that has evaluated the association between
HIPK2 polymorphism and stone formation.

There were some limitations to this study, primarily
that the relatively low number of patients could have
caused Type |l statistical error. Although secondary dis-
eases which could cause stone formation were exclud-
ed, confounding factors cannot be completely excluded
as several environmental factors are responsible for
stone formation. Moreover, that there was no investiga-
tion of other genetic disorders which could cause similar
stone formation could also be considered a limitation.

Conclusions

Our study showed that the distributions of the geno-
type and allele of the three polymorphisms (rs2058265,
rs6464214, and rs745642 in HIPK2) were not found to
be associated with an increased risk of kidney stone
in a Turkish population. Further studies with large pa-
tient series are needed to clarify the association of
HIPK2 polymorphisms with nephrolithiasis.
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Intravenous antibiotic therapy after laparoscopic appendectomy
in acute complicated appendicitis: the patient clinical response
is the key

Terapia antibidtica intravenosa posterior a apendicectomia por laparoscopia en
apendicitis aguda complicada: la respuesta clinica del paciente es la clave

Andres Mendoza-Zuchini'*, Laura C. Arce-Polania? and Carlos J. Pérez-Rivera’
'Department of General Surgery, Universidad El Bosque; 2Department of General Surgery, Universidad Militar Nueva Granada. Bogota, Colombia

Abstract

Introduction: The guidelines about acute complicated appendicitis (ACA) recommend 3-5 days of postoperative intravenous
antibiotics (IVA). Nevertheless, the time selected by the surgeon can vary according to patient clinical response, ACA type,
and professional experience. Once an adequate clinical response is obtained, the change from IVA to oral antibiotic (OA)
could be realized without the waiting time established with satisfactory results. Objective: Determine if a short course of IVA
and/or switch to oral route is safe based on the patient clinical response. Materials and methods: Observational prospective
cohort study from a general surgery reference center database since July 2019. Results and conclusion: 48 patients with
ACA intraoperative findings were included. Regarding postoperative antibiotic management, only preoperative IVA: 7 (14.58%),
IVA 1-3 days: 1 (20.83%), IVA 1-3 days and change to OA: 21 (43.75%), IVA > 3 days: 6 (12.5%), and only OA: 3 (27.08%).
The bivariate analysis did not show statistically significant differences in reconsultation (p = 0.81), rehospitalization (p = 0.44),
and surgical site infection (p = 0.56) between the antibiotic scheme based on the postoperative clinical response and the
traditional one regarding intra-abdominal collection rate, the hospital stays, and hospitalization costs.

Keywords: Acute complicated appendicitis. Intravenous antibiotic. Oral antibiotic management. Patient clinical response.
Resumen

Introduction: Las guias sobre apendicitis aguda complicada (ACA) recomiendan 3-5 dias de antibiticos intravenosos (IVA)
postoperatorios. No obstante, el tiempo seleccionado por el cirujano puede variar segun la respuesta clinica del paciente, tipo de
ACA y experiencia profesional. Una vez obtenida una adecuada respuesta clinica, el cambio de IVA a antibiético oral (OA) podria
realizarse sin esperar el tiempo establecido con resultados satisfactorios. Objetivo: Determinar si un ciclo corto de IVA y/o el
cambio a OA segun la respuesta clinica del paciente es seguro. Materiales y métodos: Estudio observacional de cohorte pros-
pectivo a partir de la base de datos de un centro de referencia en cirugia general desde julio del 2019. Resultados y Conclusion: Se
incluyeron 48 pacientes con hallazgos intraoperatorios de ACA. En cuanto al manejo antibiético postoperatorio, solo IVA preope-
ratorio: 7 (14.58%), IVA 1-3 dias: 1 (20.83%), IVA 1-3 dias y cambio OA: 21 (43.75%), IVA > 3 dias: 6 (12.5%) y solo OA: 3 (27.08%).
El andlisis bivariado no mostré diferencias estadisticamente significativas en la reconsulta (p = 0.81), la rehospitalizacion (p = 0.44)
y la infeccion del sitio operatorio (p = 0.56) entre el esquema de antibiéticos basado en la respuesta clinica postoperatoria y el
tradicional con respecto a tasa de coleccion intrabdominal, estancia hospitalaria y costos de hospitalizacion.

Palabras clave: Apendicitis aguda complicada. Antibiético intravenoso. Manejo antibiotico oral. Respuesta clinica del paciente.
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|ntroduction

Acute appendicitis (AA) is the most common cause
of acute abdomen in the world, with an incidence of
5.7-50/100,000 inhabitants per year, with a peak
incidence between 10 and 30 years'2. Acute compli-
cated appendicitis (ACA) (perforation, phlegmon, ab-
scess, or peritonitis) and uncomplicated are two
entities that require treatments due to the notable
difference in complications associated with each
other®4,

Usually, after surgical management in ACA, ad-
ditional antibiotic management is provided to prevent
or avoid residual infectious complications. In accor-
dance with the guidelines of the Surgical Infection
Society and the Infectious Diseases Society of
America, an additional 4-7 days of antibiotic are
recommended after surgical management in ACA®.
The latest WSES Jerusalem guidelines for the diag-
nosis and treatment of AA 2020 update recommend
against prolonging antibiotics longer than 3-5 days
postoperatively in case of complicated appendicitis
with adequate source-control (QoE: High; Strength
of recommendation: Strong; 1A) and an early switch
(after 48 h) to oral administration of postoperative
antibiotics in children with complicated appendicitis,
with an overall length of therapy shorter than 7 days
(QoE: Moderate; Strength of recommendation:
Strong; 1B)'. In addition, currently considered the
gold standard in the management of AA, laparo-
scopic appendectomy has already shown to be a
protective factor in patients with AA, and it provides
clinically beneficial advantages over open method,
including shorter hospital stay, decreased need for
postoperative analgesia, early food tolerance, earlier
return to work, and lower rate of wound infection®®.
A recent study questioning whether ambulatory ap-
pendectomy should be the standard treatment for
AA suggests that this could be considered a stan-
dard procedure for both complicated and uncompli-
cated AAS.

In most cases of ACA, the treatment length of intra-
venous antibiotics (IVA) is determined by the surgeon
based on the patient’s clinical response. Given that
not all types of ACA are the same, the study was
conducted to identify which patients could be suscep-
tible to switch from IVA to oral antibiotic (OA) after
laparoscopic appendectomy in ACA. The hypothesis
in mind is considers that once the patient has an ad-
equate clinical response after the procedure, even on

an outpatient basis, there is no need to wait 3-5 days
of IV antibiotic in safe form while still providing satis-
factory outcomes, low complication rates and estab-
lish in whom of these are at higher risk of residual
infectious complications. This study is carried out to
determine if a short course of IVA and/or switch to oral
route is feasible and safe based on the patient clinical
response and if it increases the risk of intra-abdominal
collection and decreases the length of hospital stay
or not.

Methods
Study design

A prospective cohort observational study was car-
ried out in a reference center in general surgery
since July 2019. A descriptive and bivariate analysis
was performed 1 year after the intervention as partial
results of a 5-year study. All patients underwent
laparoscopic appendectomy with an intraoperative
finding of complicated AA. Preoperative antibiotic
management was administered in all patients and
posteriorly had either a change to OA and outpatient
management or continued intravenous scheme
based on the intraoperative findings and clinical re-
sponse of the patient (control of the systemic inflam-
matory response, oral intake, bowel transit, and pain
control).

This project was submitted to the Institutional Re-
view Board, and upon evaluation was granted exemp-
tion, as this was a prospective retrospective chart
review. The protocol was implemented in accordance
with the Declaration of Helsinki and Good Clinical
Practice guidelines.

Regarding the inclusion criteria, all patients were
older than or equal to 18 years old at the time of
the surgery and had undergone laparoscopic ap-
pendectomy with intraoperative diagnosis of compli-
cated AA, also, all patients, or their next of kin,
provided informed consent before the study inclu-
sion. On the other hand, concerning patients ex-
cluded were those who received antibiotic
management during the first postoperative month
for any other reason than AA or its complications.
Other excluded patients included intraoperative sus-
picion of appendicular neoplasm, chronic or acute
malnutrition, and finally, medical failure with antibi-
otics for AA before surgery.
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Intervention

Patients who underwent laparoscopic appendecto-
my with finding of ACA received preoperative IVA in
all cases, a switch to oral OA and outpatient manage-
ment or prolongation of IVA based on intraoperative
findings and clinical response of the patient.

The same antibiotic was used in all patients accord-
ing to the institutional guidelines for the management
of AA, including pregnant patients in whom a safe use
of these antibiotics has been proven. The initial anti-
biotic treatment was 95% of the time a beta-lactam
plus a beta-lactamase inhibitor (ampicillin-sulbactam).
In the remaining 5% of cases due to penicillin allergy,
the antibiotic of choice was clindamycin with amino-
glycoside (Amikacin or Gentamicin), and in pregnant
patients, this was replaced by metronidazole as the
institutional guidelines recommend.

Antibiotics regimens used

1. Only IVA prior to surgery

2. IVA before surgery and switch to oral route
3. Only IVA for 1-3 days

4. IVA for 1-3 days and switch to oral route
5. IVA > 3 days.

Statistical analysis

Clinical findings or characteristics based on the sur-
gical approach were assessed using a Student’s t-test
and Mann-Whitney U-test or Fisher’s test to compare
the means between groups for normally distributed
and non-normally distributed data, respectively. The
y2-test was used to compare proportions/frequencies
between groups. Primary endpoints were evaluated
independently as binary outcomes. Statistical signifi-
cance was considered p < 0.05. This study complied
with the STROBE guidelines.

Results

A total of 48 patients met the inclusion criteria,
29 patients were women (60%), whereas four of them
pregnant, and 19 patients were male (39%). The aver-
age age was 34, 4 years old. AA was diagnosed
through clinical suspicion (60%), abdominal ultra-
sound (8%), or computerized tomography scan (27%).
The distribution of intraoperative findings is described
in Table 1.

Table 1. Description of intraoperative findings

Intraoperative findings n =48 (%)
Gangrenous appendix 9(18.75)
Appendicolith free in abdominal cavity 6(12.5)
Perforated appendix 21 (43.75)
Localized abscess 12 (25)
Pelvic peritonitis 20 (42.6)
Generalized peritonitis 12 (25)
Phlegmon 23 (47.9)

Table 2. Complications presented with an antibiotic regimen
based on the patient’s clinical response

Complication n (%)
SSl grade | 3(6,25)
SSI grade Il 2(4,16)
lleus 1(2)

Peritoneal lavage was not performed in any of the
patients, only suction and cleaning. The appendix
stump closure technique was polymeric clip 51.4% (or
endoloop 37.5%), and also there were used ligasure
(56.25%), hook (43.75%), or endobag (39.58%). In the
postoperative period, two of the 35 patients presented
postoperative ileus and five surgical site infections
(SSI), three being superficial and the remaining two
organ space (Table 2).

The distribution of antibiotic management and the
evaluated postoperative results (complications and
length of hospital stay) are described in Tables 3 and 4,
respectively.

The descriptive analysis is detailed in Table 5. In the
bivariate analysis, no statistically significant difference
was found in reconsultation (p = 0.81), rehospitaliza-
tion (p = 0.44), and infection of the surgical site
(p = 0.56) between the traditional scheme or the one
based on the clinical response of the patient (Table 6).

Discussion

AA is one of the most common general surgical
emergencies worldwide, representing a mortality risk
about 8.6% and 6.7%, for men and women, respec-
tively”®. One-third of patients with AA who assist to
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Table 3. Distribution of postoperative antibiotic management

Postoperative antibiotic management n (%)
Only preoperative AB and outpatient management 7(14.58)
Preoperative IVA and OA 3(27.08)
IVA 1-3 days only 11 (22.91)
IVA 1-3 days + OA 21 (43.75)
IVA for more than 3 days only 6 (12.5)

Table 4. Length of hospital stay in patients on an antibiotic
regimen based on clinical response

Length of hospital stay n (%)
Ambulatory 11(22.9)
1 day 12 (25)
2 days 7(14.5)
3 days 13 (27)
4 days 1(2)

5 days 2 (4.16)
More than 5 days 2 (4.16)

the emergency service have a complicated appendi-
citis, which translates into increased risk of postopera-
tive problems, compared to patients with uncomplicated
appendicitis”®.

Bhangu et al. sustained that the AA may be clas-
sified as uncomplicated or complicated. The first one
mentioned is about a simple and non-perforated ap-
pendicitis, which can be suppurative/phlegmonous,
and is less often accompanied by localized or dif-
fuse pus than gangrene; the other one, is a more
complex appendicitis, can be gangrenous with fria-
ble appendix with purple, green, or black color
changes associated with the transmural inflamma-
tion and necrosis. This can also perforate, which is
not always visible on microscope and finally, ab-
scess may have a pelvic or abdominal location found
during examination, in a preoperative imaging or as
an operative finding. In the latest WSES Jerusalem
guidelines, described that Mallinen et al. argued
their hypothesis that the presence of an appendico-
lith is an independent predictive factor for both per-
foration and the failure of non-operative management
of uncomplicated AA.

The administration of an appropriate antimicrobial
therapy, as a precept in gastrointestinal surgery to
prevent SSI®S. As is already known, in uncomplicated
appendicitis, antimicrobial therapy following surgery
is not indicated and can produce adverse events®®.
Nevertheless, the time of IVA therapy after laparo-
scopic appendectomy in complicated appendicitis has
not been described. According to the current evi-
dence-based guideline of Jerusalem 2020, the antibi-
otic regimen is defined by the surgeon and the
patient’s clinical response, showing that the antibiotic
administration, which is about 3-5 days, depends on
the source control grade, the appendix aspect, and
the degree of peritonitis.

Based on our results, 75% of the patients were man-
aged with an in-hospital stay < 3 days, representing a
significant decrease translated to the reduction of hospi-
talization costs. Compliance rates are similar as expect-
ed to the current literature for complicated AA. Saar et al.
carried out a controlled trial, with only 24-h antibiotic
therapy in a controlled source of a complicated appen-
dicitis, proving safety associated with short length of
hospital stay and lower costs®'. de Wijkerslooth et al.,
carried out a study among 181 patients with gangrenous
appendicitis, postoperative antibiotic during less or equal
than 24 h in 57 patients (31.5%) and more than 24 h in
124 patients, although there were different factors such
as older patients, higher median CRP levels at presenta-
tion, and local or diffuse peritonitis during surgery, they
showed more infectious complications although not sta-
tistically significant, but did correlate with a longer length
of stay'',

Additionally, it was observed that of the two pa-
tients who developed postoperative abscess, both
had in common an appendicolith free in the abdomi-
nal cavity as an intraoperative finding. One patient
received IVA for 3 days and then OA, whereas the
other patient received IVA more than 5 days given a
generalized peritonitis, which could explain whether
or not this finding constitutes a risk factor for SSI
grade lIl.

Finally, there were no statistically significant differ-
ences in reconsultation (p = 0.81), rehospitalization
(p =0.44), and SSI (p = 0.56) between the traditional
scheme or the one based on the patient clinical re-
sponse. The main limitation in the study design is
data without a larger sample needed to confirm the
hypothesis; however, it has shown promising results.
The previous limitation could be minimized by per-
forming a randomized clinical trial to evaluate safety
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Table 5. Descriptive analysis

Variable name n (%) Median Interquartile range
Gender Woman 29 (60) - -
Man 19 (39)
Age - 31 16.5
Body mass index - 27.2 5.05
Clinical diagnosis No 19 (39) - -
Yes 20 (60)
Ultrasound diagnosis No 44 (91) - -
Yes 4 (8)
Tomography computerized diagnosis No 35 (72) - -
Yes 13 (27)
Pregnant No 44 (91) - -
Yes 4 (8)
Evolution timeline (hours) - 3.0 2.0
Leukocytes - 1548 5854
Gangrenous appendix No 39 (81.25) - -
Yes 9 (18.75)
Appendicolith into the abdominal cavity No 42 (87.5) - -
Si6(12.5)
Perforated appendix No 27 (56.25) - -
Si21(43.75)
Perforation No 46 (95.83) - -
Yes 2 (4.16)
Localiced abscess No 36 (75) - -
Yes 12 (25)
Pelvic peritonitis No 28 (58.33) - -
Yes 20 (41.66)
Generalized peritonitis No 36 (75) - -
Yes 12 (25)
Appendiceal phlegmon No 25 (52.08) - -
Yes 23 (47.91)
Ligasure No 21 (43.75) - -
Yes 27 (56.25)
Hook No 27 (56.25) - -
Yes 21 (43.75)
Endobag No 29 (60.41) - -
Yes 19 (39.58)
Drain No 40 (83.33) - -
Yes 8 (16.66)
Hemolock No 22 (45.83) -
Si 26 (54.16)
Endoloop No 30 (62.5) -
Yes 18 (37.5)
Peritoneal lavage No 48 (100) -
Yes O

(Continues)
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Table 5. Descriptive analysis (continued)

Variable name n = (%) Median Interquartile range
Postoperative ileus No 46 (95.83) - -
Yes 2 (4.16)
SSl No 43 (89.58) - -
Superficial 3 (6.25)
Organ-espace 2 (4.16)
Length of hospital stay 1.0 3.0

Duration of postoperative hospital stay (days)

0: only preoperative antibiotic 7 (14.58) - -

1: intravenous antibiotic 1-3 days 1 (20.83)
2: intravenous antibiotic 1-3 days and switch to oral
antibiotic administration 21 (43.75)
3: intravenous antibiotic more than 3 days 6 (12.5)
4: only oral antibiotic 3 (27.08)

Outpatient antibiotic treatment

Reintervention

Reconsultation

Rehospitalization

No 8 (16.66) - -
Yes 40 (83.33)

No 48 (100) : :

Yes 0

No 44 (91.66) - -
Yes 4 (8.33)

No 46 (95.83) - -
Yes 2 (4.16)

SSI: surgical site infection.

Table 6. Bivariate analysis

Outcomes 0 1 2 3 4 p-value
Reintervention 0 0 0o 0 © 0
Reconsultation 0o o0 2 1 1 0.81
Rehospitalization 0 0 1 1 0 0.44

Infection of the surgicalsite 0 0 2 3 0 0.05

0: only preoperative antibiotic; 1: intravenous antibiotic 1-3 days; 2: intravenous
antibiotic 1-3 days and switch to oral antibiotic administration; 3: intravenous antibiotic
more than 3 days; 4: only oral antibiotic.

and effectiveness of the different treatment

regimens.
Conclusion

The use of an antibiotic regimen based on the
postoperative clinical response of the patient turned
out to be effective and safe after laparoscopic ap-
pendectomy for complicated AA. There were no sta-
tistically significant differences between the traditional
scheme and the scheme based on the postoperative
clinical response of the patient in the intra-abdominal
collection rate. The antibiotic scheme based on the
postoperative clinical response of the patient could

decrease the time of hospital stay and consequently
the reduction of hospitalization costs based on the
above.
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Abstract

Objectives: The predictive factors affecting the survival of hilar cholangiocarcinoma (HC) are ambiguous. This study aimed to
identify the predictors and recurrence patterns of HC. Methods: A retrospective analysis of the clinicopathological findings of
126 patients with HC from 2009 to 2019 was performed. Results: The proportion of Bismuth | and Il HC in the recurrence
group was higher than that in the non-recurrence group (p < 0.01). The recurrence group had poorer tumor differentiation, a
more advanced N stage, and a higher incidence of perineural invasion compared with the non-recurrence group. N stage and
tumor differentiation were independently associated with disease-free and overall survival of patients (p < 0.01). Bile duct re-
section (BDR) combined with hepatectomy was more favorable to disease-free and overall survivals than BDR alone in Bismuth
I'and Il HC, although p values were marginal (p = 0.072 and p = 0.045). A higher proportion of patients in the non-recurrence
group underwent BDR combined with hepatectomy than that in the recurrence group (p < 0.01). Conclusions: N stage and
tumor differentiation are the two independent predictors of patient survival. BDR combined with hepatectomy is recommended
for patients with Bismuth | and Il hilar cholangiocarcinoma.

Keywords: Hilar cholangiocarcinoma. Bismuth classification. Survival. Bile duct resection. Hepatectomy.
Resumen

Obijetivos: Los predictores que afectan a la supervivencia del colangiocarcinoma hiliar son ambiguos. Este estudio tiene como
objetivo identificar los factores predictivos y los patrones de recurrencia del colangiocarcinoma hiliar. Métodos: Se aplicé un
analisis retrospectivo con126 pacientes con colangiocarcinoma hiliar desde 2009 hasta 2019. Resultados: La proporcion de
colangiocarcinoma hiliar Bismuth | 'y Il en el grupo de recurrencia fue mayor que en el grupo de no recurrencia (p < 0.01). El
tumor del grupo de recidiva tenia un estadio N mas avanzado que el del grupo de no recidiva. El estadio N se asocia de
forma independiente con la supervivencia libre de enfermedad y global del paciente (p < 0.01). La reseccién de la via biliar
combinada con la hepatectomia benefici6 mas a la supervivencia libre de enfermedad y global que la reseccién de la via
biliar sola en el colangiocarcinoma hiliar (p = 0.072 y p = 0.045). Una mayor proporcién de pacientes se sometié a reseccion
de la via biliar combinada con hepatectomia en el grupo de no recidiva que en el de recidiva (p < 0.01). Conclusiones: E/
estadio N fue el predictor independiente. Se recomienda la reseccién de la via biliar combinada con hepatectomia para los
pacientes con colangiocarcinoma hiliar Bismuth I 'y II.

Palabras clave: Colangiocarcinoma hiliar. Clasificacién de Bismuth. Supervivencia. Reseccion de la via biliar. Hepatectomia.
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|ntroduction

Surgical resection is the only strategy to improve sur-
vival rates for hilar cholangiocarcinoma (HC), even though,
the 5-year survival rate of HC is unsatisfactory, ranging
from approximately 14% to 45%'2. Despite the advances
in surgical techniques and perioperative supportive care,
the treatment of HC remains challenging. Due to its longi-
tudinally extended infilirative nature and proximity to vital
vascular structures, surgical resection of HC is limited and
has unfavorable oncological outcomes3“. Extended major
hepatectomy with concomitant vascular and biliary resec-
tion and reconstruction is associated with high periopera-
tive morbidity and mortality rates, and thus, the evolution
of surgical management for HC is ongoing. Predictors
reported in some previous studies include resection mar-
gins, tumor differentiation, and lymph node metastasis®®.
These studies identified a wide range of prognostic factors
due to the variation of the follow-up period, including pallia-
tive or numerous surgical approaches and R1 resection.
Therefore, at present, the predictive factors affecting the
survival of HC are ambiguous. The aim of this study is to
investigate the predictors and recurrence patterns of HC
in a large cohort of patients who underwent RO resection
and had long-term follow-ups.

Methods
Patients

The data of 126 consecutive patients with HC from
January 2009 to December 2019 at two hospitals were
retrospectively reviewed. Computed tomography (CT) and
magnetic resonance imaging (MR) were used to assess
tumor infiltration. PET-CT was used to detect suspected
distant metastases. Endoscopic ultrasound was also sug-
gested to evaluate biliary and vascular involvement. If
patients had obstructive jaundice, endoscopic nose biliary
drainage through endoscopic retrograde cholangiopan-
creatography or percutaneous transhepatic biliary drain-
age was routinely performed. This study was approved by
the hospital’s ethics committee, under the approval hum-
ber 2008-117-(1), and was conducted according to the
principles outlined in the Declaration of Helsinki. Each
patient provided a written informed consent.

Surgical procedures

During this procedure, bile duct resection (BDR)
was routinely performed with both the proximal and
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Non-recurrence 5 6 6 6
Recurrence 49 67 74

Figure 1. Comparison of overall survival between non-recurrence and
recurrence groups (p < 0.01).

distal bile duct margins examined by frozen examina-
tion. Resection margins of the distal bile duct and
proximal hepatic duct were sent for frozen-section
examination during operation. R1 resection was ob-
tained when the resection margin (distal bile duct or
proximal hepatic duct or both) was not free from can-
cer cells under microscope observation. Re-resection
of the bile duct or hepatectomy was performed if the
bile duct margin was positive on frozen section analy-
sis. All 126 patients underwent RO resection approved
by the frozen section analysis. Lymphadenectomy
was also performed by skeletonizing the hepatoduo-
denal ligament as well as harvesting the lymph nodes
along the common hepatic artery and retro-pancreatic
region. Other lymph nodes are removed only if they
are found to be enlarged or positive on pre-surgical
imaging. Overall, however, whether and how a BDR
or hepatectomy was performed depended largely on
the decision of the surgeon. Complications were
ranked in accordance with Clavien-Dindo classifica-
tions’. T and N staging was performed following the
American Joint Committee on Cancer 8" edition. Che-
motherapy (gemcitabine+cisplatin) was administered
to patients with lymph node metastasis if they did not
refuse, and those with R1 resection received 5-FU-
based concurrent chemoradiotherapy.

Follow-up

Patients were followed up at a 3-month frequency
during this decade, including a physical examination
and a laboratory test. CT or MR was arranged every
3 months for the 1% year and then every 6 months for
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Figure 2. Comparison of survivals in non-recurrence and recurrence groups. A and B: the disease-free and overall survivals shortened dramati-
cally with the advancement of N stage (p < 0.01). C and D: patients with poor tumor differentiation had the worst disease-free and overall surviv-
als than those with moderate and well differentiation (p = 0.01 and p < 0.01).

the 2" year. CT of the thorax, bone scan, and MR of
the brain were performed if clinical examination led to
a suspicion of metastasis or PET-CT was performed if
other metastases were suspected. The primary end-
point of the study was recurrence. The secondary end-
points were disease-free survival and overall survival.
Recurrence was defined as suspicious or confirmed
lesions on imaging or histological examination.

Statistical analysis

Continuous variables were expressed as median and
range or mean + standard deviation, whereas categorical
variables were expressed as number and percentage.
Chi-squared test was used for nominal data. Univariate
analysis with 2 test or Fisher’s exact test was used for

categorical variables. When the data did not follow nor-
mal distributions, the nonparametric Mann-Whitney U-
test was applied. Kaplan-Meier survival was compared
using log-rank test. Univariate and multivariate analyses
were analyzed through Cox proportional hazard regres-
sion. Significance was considered at p < 0.05. SPSS 22
(SPSS, Chicago, IL) was used for statistics.

Results

Baseline and clinicopathological features
of HC patients

Thirty-seven patients were included in the non-recur-
rence group while 89 patients were found to have a
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Figure 3. A and B: survival analysis stratified by surgical strategy in Bismuth | and Il hilar cholangiocarcinoma patients. Bile duct resection
combined with hepatectomy benefited the disease-free and overall survivals more than BDR alone in Bismuth | and Il hilar cholangiocarcinoma

(p=0.072 and p = 0.045).

recurrence during follow-up. None of the patients in
these two groups underwent additional portal vein or
hepatic artery resection. No differences were detected
between the two groups in terms of age, gender, labora-
tory tests, proportion of preoperative biliary drainage,
proportion of transfusions, incidence of serious surgical
complications, and length of hospital stay. Noticeably,
the proportion of Bismuth | and Il HC was significantly
higher in the recurrence group than that in the non-re-
currence group (43.8% vs. 24.3%, p < 0.01). In addition,
the recurrence group had poorer tumor differentiation, a
more advanced N stage, and a higher incidence of peri-
neural invasion compared to the non-recurrence group.
No differences were observed in other clinicopathologi-
cal features between the two groups (Table 1).

Survival analysis in non-recurrence and
recurrence groups

Overall survival was significantly worse in the recur-
rence group than in the non-recurrence group
(p < 0.01) (Fig. 1). In both univariate and multivariate
analyses, N stage and tumor differentiation were in-
dependently associated with disease-free and overall
survival of patients (Tables 2 and 3). Disease-free and
overall survivals decreased dramatically with the ad-
vancement of N stage (p < 0.01) (Fig. 2A and B).
Patients with poorly differentiated tumors had the
worst disease-free and overall survivals than those of

moderate and well differentiation (p = 0.01 and
p < 0.01) (Fig. 2C and D).

Patterns of postoperative recurrence

In the recurrence group, local lymph node recurrence
was identified to occur more frequently than local anas-
tomosis recurrence, vascular recurrence, isolated lo-
coregional recurrence, distant recurrence, and other
recurrences. For distant recurrences, lung metastasis
occurred more frequently, followed by liver, abdomen
wall, brain, and bone metastasis (Table 4).

Survival analysis stratified by surgical strategy in Bis-
muth | and Il HC patients.

We found that the proportion of Bismuth | and Il HC
in recurrence group was larger than that of the non-
recurrence group. Hence, we further determined the
factors that contributed to this difference. It was found
that the surgical strategy contributed to this difference.
BDR combined with hepatectomy was more beneficial
than BDR alone for the disease-free and overall survival
in Bismuth | and Il HC, although the p value was mar-
ginal (p = 0.072 and p = 0.045) (Fig. 3A and B). More-
over, in the non-recurrence group, a larger proportion
of patients underwent BDR combined with hepatectomy
than that in recurrence group (p < 0.01) (Table 5).

Discussion

HC is a relatively rare cancer with an extremely
poor prognosis. Radical hepatectomy is the only
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Table 1. Baseline features of patients with hilar cholangiocarcinoma

Variables Non-recurrence (n = 37) Recurrence (n = 89) p value
Age (mean + SD) 62.1+6.4 615+78 NS
Sex (male) (n, %) 27 (73.0) 67 (75.3) NS
BMI (kg/m2) (mean + SD) 211+ 3.1 232+24 NS
Hb (g/dL, mean + SD) 1563+23 147 +2.38 NS
Albumin (g/dL, mean + SD) 3805 3905 NS
Bilirubin (mg/dL, mean + SD) 1.9(0.3-3.2) 2.1(0.4-4.4) NS
CEA (median, range) 3.2(0.3-43.4) 4.0(0.6-39.2) NS
CA199 (median, range) 121.6 (2.2-2220.0) 132.1(4.5-2490.0) NS
Biliary drainage (n, %) 7(18.9) 15(16.9) NS
Transfusion (n, %) 6(16.2) 14 (15.7) NS
Complication (> llla) (n, %) 2(5.4) 6(6.7) NS
Hospital stay (days, mean + SD) 242+ 125 225+ 10.6 NS
Tumor size (cm, mean + SD) 35+£19 38+ 1.1 NS
Bismuth type (n, %)

[+ 1l 9 (24.3) 39 (43.8)

[+ 1V 28 (75.7) 50 (56.2) <0.01
T stage (n, %)

1 1(2.7) 3(3.4)

2 26 (70.3) 64 (71.9)

3 8(21.6) 18 (20.2)

4 2(5.4) 4(4.5) NS
N stage (n, %)

0 31(83.8) 54 (60.7)

1 5(13.5) 29 (32.6)

2 1(2.7) 6(6.7) <0.01
Differentiation (n, %)

Well 8(21.6) 10 (11.2)

Moderate 25 (67.6) 51(57.3) <0.01

Poor 4(10.8) 28 (31.5)
Lymphovascular invasion (n, %) 8(21.6) 18 (20.2) NS
Perineural invasion (n, %) 23 (62.2) 67 (75.3) <0.05
Adjuvant therapy (n, %) 7(18.9) 20 (22.5) NS

NS: not significant; Hb: hemoglobin; CEA: carcinoembryonic antigen; CA199: cancer antigen 199

curative treatment strategy for HC. Surgeons have
made tremendous efforts to perform an aggressive
surgical approach in spite of technique difficulties®®.
Despite the efforts to improve the prognosis of HC,
the 5-year survival rate remains low™. In the past few
years, several prognostic factors such as tumor dif-
ferentiation, lymph node status, and resection margin
have been identified. However, the predictive factors
for HC are still ambiguous presently. We designed
this study to investigate the predictors and recurrence

patterns of HC using of a large cohort. We divided
the study cohort into a non-recurrent and a recur-
rence group to compare the recurrence patterns and
predictors of HC. As a result, we did find similar re-
sults to those previously reported®®. First, the recur-
rence group had poorer tumor differentiation, a higher
incidence of perineural invasion, and a more ad-
vanced N stage compared to the non-recurrence
group. Second, in both univariate and multivariate
models, N stage and tumor differentiation were
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Table 2. Univariate and multivariate analysis of the risk factors associated with patients’ disease-free survival

Variables Univariate analysis Multivariate analysis
HR 95% CI p value HR 95% ClI p value
Biliary drainage 0.32 0.11-2.09 NS
Transfusion 1.21 0.24-4.42 NS
Complication (> Illa) 1.33 0.36-5.31 NS
Tumor size (> 3cm) 0.68 0.33-2.55 NS
Bismuth type 0.86 0.25-1.31 NS
T stage 2.33 0.76-3.44 NS
N stage 3.23 2.12-4.37 <0.01 3.27 1.87-4.50 <0.01
Differentiation 272 1.49-3.58 <0.01 1.87 1.21-2.80 <0.01
Lymphovascular invasion 0.49 0.10-2.56 NS
Perineural invasion 3.13 0.29-4.86 NS
Adjuvant therapy 0.36 0.12-5.22 NS
NS: not significant ; HR: hazard ratio; CI: confidence interval.
Table 3. Univariate and multivariate analysis of the risk factors associated with patients’ overall survival
Variables Univariate analysis Multivariate analysis
HR 95% ClI p value HR 95% Cl p value
Biliary drainage 0.29 0.03-3.12 NS
Transfusion 2.5 0.25-3.36 NS
Complication (> Illa) 2.03 1.03-4.44 < 0.05
Tumor size (> 3cm) 0.91 0.46-1.91 NS
Bismuth type 3.11 0.27-5.85 NS
T stage 2.20 0.60-3.97 NS
N stage 2.05 1.12-3.28 < 0.01 3.11 1.60-4.24 <0.01
Differentiation 2.91 1.78-5.38 < 0.01 2.22 1.10-4.76 <0.01
Lymphovascular invasion 2.02 0.72-3.85 NS
Perineural invasion 1.40 0.26-2.84 NS
Adjuvant therapy 2.22 0.22-3.34 NS

NS: not significant; HR: hazard ratio; Cl: confidence interval.

independently associated with disease-free and over-
all survival, which decreased sharply as N stage ad-
vanced. Third, patients with poorly differentiated
tumors had the worst disease-free and overall sur-
vival than those with moderate and well differentia-
tion. Fourth, noticeably, we found that the proportion
of Bismuth | and Il HC in the recurrence group was
higher than that in the non-recurrence group with a

great significance, which has not been reported in
previous investigations.

We further tried to identify possible answers that could
explain this new finding. Previously, there was no sur-
vival advantage for HC patients undergoing aggressive
surgical approaches due to high mortality'. However,
with the advances in surgical techniques and preopera-
tive management, this condition has changed a lot.
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Table 4. Patterns of postoperative recurrence

Recurrence (n = 89) (n, %)

Locoregional metastasis (n, %)

Local lymph node 40 (44.9)
Local anastomosis site 13 (14.6)
Hepatic and portal vessels 4(4.5)
Isolated locoregional recurrence (n, %) 30 (33.7)
Distant metastasis (n, %)
liver 5(5.6)
Abdomen wall 5(5.6)
brain 3(3.4)
lung 7(7.9)
bone 1(1.1)
Others (n, %) 3(3.4)

Table 5. Surgical procedure of Bismuth | and Il hilar

cholangiocarcinoma

Surgical procedure  Non-recurrence  Recurrence  p value
(n=9)(n,%)  (n=39)(n, %)

BDR 3(33.3) 21(53.8)

BDR + hepatectomy 6 (66.7) 18 (46.2) <0.01

BDR: bile duct resection.

Mortality rates have become acceptable and survival
benefits have been achieved®'2'®. BDR combined with
hepatectomy is now a standard procedure for Bismuth
[l and IV HC, but the benefit of hepatectomy in Bismuth
[ and Il HC remains controversial. A few investigations
have suggested that BDR alone was sufficient for Bis-
muth | and Il HC. Otani et al. found that the RO resection
rate and overall survival were similar between local re-
section for Bismuth | and Il HC and combined hepatec-
tomy for Bismuth Il and IV HC'. Chen et al. also
demonstrated no diversity in long-term survival and re-
currence between the two groups'®. However, the sam-
ple size was relatively small, and thus, selection bias
might exist in these studies. In the present study, we
found that BDR combined with hepatectomy was benefi-
cial to the disease-free and overall survival in patients
with Bismuth | and Il HC though the p value was mar-
ginal. Nakanishi et al. recommend left hepatectomy for
Bismuth type | and Il HC without extra ductal tumor inva-
sion in the right side of the hepatic portal region'. How-
ever, Zhang et al. found that similar rates of RO resection
were achieved among patients who had BDR versus
BDR+ hepatectomy for Bismuth | and Il HC. The addition
of hepatectomy with or without caudate lobectomy did
not result in any survival or recurrence benefits than
BDR alone, as long as RO margin was achieved'. The

main limitation of these retrospective studies is the small
sample size. We suggest that the need for hepatectomy
for Bismuth | and Il is condition dependent. Once RO
margin can be achieved and evaluated by the surgeon,
hepatectomy is an alternative option. However, future
large multicenter studies are still needed to define the
optimal surgical strategies for patients with Bismuth
type | and Il HC. Recent studies pointed out that a posi-
tive radial margin is the common cause of R1 resection
and has a negative impact on survival®. Similarly, we
found a larger proportion of patients who underwent
BDR combined with hepatectomy in non-recurrence
group than that in recurrence group in the present study
of RO resection patients. Therefore, we believe that more
aggressive surgical strategies, such as combined hepa-
tectomy, are critical to achieve RO resection and improve
the survival of Bismuth | and Il HC. In addition, local
lymph node recurrence was identified to occur more
frequently than other recurrences, so we suggest an
extensive regional lymph node dissection contributing to
curative resection. In summary, it comes into view that
the contents mentioned above may support the possibil-
ity that a larger proportion of Bismuth | and Il HC occu-
pies the recurrence group.

As for the issue of vascular resection, if resection
and reconstruction are possible, combined vascular
resection can be performed with an acceptable mor-
tality rate and can offer long-term survival to some
patients with advanced HC previously considered in-
operable®2°, Combined procedures should be encour-
aged as an option to cure intractable disease as
suggested by a meta-analysis®'. Nowadays, surgical
treatment of HC has steadily evolved, with decreasing
mortality and increasing survival rates. Previous re-
ports have emphasized lymph node metastasis, his-
topathologic status, resection margin, and adjuvant
chemotherapy as important prognostic factors for
HC?225, Moreover, recent studies have recommended
adjuvant chemotherapy conducted as a bridge modal-
ity to improve radical resection rates in locally ad-
vanced HC?%27, However, in the present study, we did
not find the survival benefit of adjuvant chemotherapy
in both univariate and multivariate analyses. There-
fore, we advocate that the impact of surgical tech-
nique and approach remains important in such
malignant tumors.

Conclusions

This study had some limitations because of its ret-
rospective design. Although there were limitations,



the new findings of the present study are remarkable
and may have some impact on the current guidelines
and contribute to the clinical practice in the following
aspects. First, N stage and tumor differentiation are
the two independent predictors of survival in patients
with HC. Second, local lymph node recurrence is the
predominant pattern of recurrence in HC. Therefore,
we recommend extensive regional lymph node dis-
section to facilitate curative resection. Third, at pres-
ent, however, we recommend BDR combined with
hepatectomy for patients with Bismuth | and Il HC.
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Predictivity of aspartate aminotransferase to alanine
aminotransferase (De Ritis) ratio for detecting bowel necrosis
in incarcerated inguinal hernia patients

Prediccion de la proporcion de aspartato aminotransferasa a alanina aminotransferasa
(De Ritis) para detectar necrosis intestinal en pacientes con hernia inguinal incarcerada

Umit Turan’ and Ahmet Baris-Dirim?*
'Department of General Surgery, Adana City Research and Training Hospital, Adana; ?Department of General Surgery, Balikligol Government
Hospital, Sanlurfa. Turkey

Abstract

Purpose: Early diagnosis of necrotic bowel segment resulting from incarcerated inguinal hernia (lIH) is crucial for reducing
morbidity and mortality. The aim of this study was to investigate the efficacy of the De Ritis ratio (DRR), also known as the
ratio of aspartate aminotransferase to alanine aminotransferase, as a biomarker for intestinal necrosis. Methods: This retro-
spective study included 132 patients who underwent emergency surgery for IIH. Patients were divided into two groups: those
who underwent bowel resection for necrosis (Group 1) and those who did not (Group 2). Patients’ demographic and clinical
data were recorded. Using laboratory test results, DRR, neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR),
lymphocyte-to-monocyte ratio (LMR), and lymphocyte-to-CRP ratio (LCR) were calculated. Results: The morbidity and mortal-
ity rates and the length of stay for Group 1 were statistically significantly different (p < 0.0001). The DRR, NLR, PLR, LMR,
and LCR values of the same group were also significantly different (p < 0.05). Conclusion: DRR can be used as a biomark-
er for early diagnosis of bowel necrosis in patients with IIH.

Keywords: De Ritis ratio. Bowel necrosis. Incarcerated. Inguinal. Hernia.
Resumen

Antecedentes: E/ diagnéstico temprano del segmento intestinal necrético resultante de una hernia inguinal incarcerada es
crucial para reducir la morbilidad y la mortalidad. Objetivo: Investigar la eficacia del indice de De Ritis (IDR), también cono-
cido como cociente de aspartato aminotransferasa a alanina aminotransferasa, como biomarcador de necrosis intestinal.
Método: Estudio retrospectivo que incluyé a 132 pacientes que fueron intervenidos de urgencia por hernia inguinal incarce-
rada. Los pacientes se dividieron en dos grupos: los que se sometieron a reseccion intestinal por necrosis (grupo 1) y los que
no (grupo 2). Se registraron los datos demograficos y clinicos de los pacientes. Usando los resultados de las pruebas de
laboratorio, se calcularon el IDR, el indice neutréfilos-linfocitos (INL), el indice plaquetas-linfocitos (IPL), el indice linfocitos-mo-
nocitos (ILM) y el indice linfocitos-proteina C reactiva (ILPCR). Resultados: Las tasas de morbilidad, mortalidad y duracion
de la estancia para el grupo 1 fueron estadisticamente significativas (p < 0.0001). Los valores de IDR, INL, IPL, ILM, ILPCR
del mismo grupo también fueron significativamente diferentes (p < 0.05). Conclusiones: E/ IDR puede utilizarse como bio-
marcador para el diagnéstico precoz de necrosis intestinal en pacientes con hernia inguinal incarcerada.

Palabras clave: Indice de De Ritis. Necrosis intestinal. Incarcerado. Inguinal. Hernia.
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|ntroduction

Inguinal hernia repair is one of the most frequently
performed surgical operations in general surgery
practice. Inguinal hernias usually require emergency
surgery if any serious complications develop. The
most common complications include incarceration,
strangulation, and obstruction'. Of patients with ingui-
nal hernia, 10-15% require surgery for incarceration
and about 15% require resection for intestinal necro-
sis due to strangulation™®. Bowel necrosis is the most
significant factor that predicts morbidity and mortality
in incarcerated hernias*. The reported risk factors for
intestinal necrosis are female gender, advanced age
(> 65 years), intestinal obstruction, and femoral her-
nia®. Previous studies have reported a morbidity rate
ranging from 6% to 43%, and a mortality rate ranging
from 1% to 7% in patients operated for incarcerated
inguinal hernia (IIH)"%7. In cases of IIH requiring
emergency surgery, the time from incarceration to
operation is the major prognostic factor for morbidity
and mortality’. Therefore, early diagnosis and treat-
ment of intestinal necrosis caused by incarcerated
hernias are critical for reducing morbidity and
mortality.

De Ritis ratio (DRR) was first described by Fer-
nando De Ritis in 1957 to differentiate viral hepatitis
from other icteric and anicteric liver diseases®. Aspar-
tate aminotransferase (AST) is predominantly ex-
pressed in mitochondria and is abundantly present in
many organs including the liver, kidney, brain, heart,
and skeletal musculature, while alanine aminotrans-
ferase (ALT) is mainly found in the hepatocyte cyto-
plasm®. These two enzymes play critical roles in
biological processes and reflect the link between pro-
tein and carbohydrate metabolisms'. These enzymes
are normally released into plasma at a constant rate
in healthy humans depending on the programmed
hepatocyte regeneration, with a DRR of approximately
1", In clinical conditions such as intestinal ischemia,
where oxidative stress and mitochondrial damage oc-
cur, there is an increase in possible hepatocyte dam-
age, altering the ratios of AST and ALT measured in
blood™.

Complete blood count (CBC) and biochemical tests
such as white blood cell (WBC), neutrophil count, and
C-reactive protein (CRP) have traditionally been used
as markers of systemic inflammation. There are recent
studies demonstrating the feasibility of neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio

(PLR), lymphocyte-to-monocyte ratio (LMR), and lym-
phocyte-to-CRP (LCR) parameters as good markers
of systemic inflammation'-'®. Yildirim et al. reported
that LCR could be used as a marker of intestinal ne-
crosis in incarcerated hernias'®, while Xie et al.”” re-
ported that NLR could be used for the same
purpose.

The primary aim of this study was to investigate the
efficacy of DRR as an inflammatory marker for detect-
ing intestinal necrosis in lIHs and to compare
the efficacy of preoperatively measured systemic in-
flammatory markers with DRR for predicting intestinal
necrosis.

Materials and methods

This single-center retrospective cohort study includ-
ed patients who underwent an emergency operation
for IIH in the General Surgery Clinic between March
11, 2015, and July 25, 2021. Only the data of patients
who underwent open surgery were analyzed from the
hospital data system. Patients’ age, gender, hernia
type, whether bowel resection was performed, mesh
use, post-operative complications, length of hospital
stay, and mortality status were evaluated. Moreover,
CBC parameters such as WBC, platelet, neutrophil,
and lymphocyte counts and biochemical parameters
of AST, ALT, and CRP were recorded at the time of
admission to the emergency department. NLR, PLR,
LMR, LCR, and DRR were calculated using these
parameters. Patients were divided into two groups:
those who underwent bowel resection for necrosis
(Group 1) and those who did not (Group 2). These
groups were statistically compared by calculated sys-
temic inflammatory markers and biochemical param-
eters to investigate their efficacy for determining
intestinal necrosis.

Based on the evaluation of clinical, laboratory, and
imaging examinations at emergency admission, pa-
tients with IIH who were eligible for TAXIS (a manual
reduction of hernia under analgesia/sedation) proce-
dure were attempted to be treated with reduction un-
der analgesia and sedation, and those who achieved
reduction were observed in the surgical unit for 24-
48 h. Asymptomatic patients were discharged and
scheduled for an elective operation. Patients with an
unsuccessful TAXIS procedure underwent an emer-
gency operation.

In the operation, bowel resection was performed
on patients with intestinal necrosis due to strangula-
tion, and mesh was used for hernia repair depending
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upon the surgeon’s preference. Patients undergoing
laparoscopic surgery, aged < 18 years, having a re-
current inguinal hernia, scheduled for emergency
surgery for reasons other than incarceration, and
those with missing blood results were excluded from
the study.

This study was approved by the Institutional Re-
view Board with the approval number 86/1509. The
study has been reported in line with the Strengthen-
ing The Reporting of Cohort Studies in Surgery
criteria®.

Statistical analysis

The statistical analyses of the study were carried out
using the Statistical Package for the Social Sciences
version 25 software. The Chi-square test was used to
compare categorical variables between the groups. The
Shapiro-Wilk normality test was used to check the nor-
mality distribution of continuous variables. The non-
parametric Mann-Whitney U test was used to compare
non-normally distributed continuous variables. The stu-
dent's t-test was used if continuous variables were
normally distributed.

The cutoff value of inflammatory markers for detect-
ing necrosis was evaluated by the receiver operating
characteristic (ROC) analysis. The area under the
curve (AUC), ROC curves, and 95% confidence inter-
val (Cl) of the AUC were calculated. p < 0.05 was
considered statistically significant.

Results

The mean age of the 132 patients who were oper-
ated for IIH was 61.7 (+ 18.3) years. Of the patients,
111 (84.1%) had inguinal hernias and 21 (15.9%) had
femoral hernias. Thirty-five patients (26.5%) had de-
veloped early post-operative complications, and
10 patients died (7.6%).

There were 45 patients (34.1%) (8 female and
37 male patients) in Group 1 (resection group) and
87 patients (65.9%) (11 female and 76 male patients)
in Group 2 (non-resection group). While the mean age
of the patients in Group 1 was 66.7 (+ 19.4) years, the
mean age of the patients in Group 2 was 59.2 (+ 17.3).
Although there was no statistically significant differ-
ence, the mean age and male sex ratio of the patients
in Group 1 were higher (p = 0.346 and p = 0.426,
respectively).

There was a statistically significant difference be-
tween the two groups in terms of morbidity, mortality,

mesh use, and length of hospital stay (p < 0.001, p <
0.001, p < 0.001, and p < 0.001, respectively). While
the morbidity and mortality rates were higher and the
length of hospital stay was longer in Group 1, the rate
of mesh use was higher in Group 2. Table 1 illustrates
detailed information on the demographic and clinical
parameters of the patients.

In Group 1 patients, the morbidity rate was 51.1%.
The most common complication was infection with
22.2%, and the mean length of hospital stay was 9.3
(+ 8.2) days. In Group 2 patients, the morbidity rate
was 14.9%. Pulmonary complications (4.6%) and
wound site hematoma (4.6%) were the most common
complications, and the mean length of hospital stay
was 3.8 (+ 3) days.

Of the 10 patients (7.6%) who postoperatively died,
6 were male and 4 were female, with a mean age of
76.7 (x 13.6) years. Nine of these patients were in the
resection group, and 3 of them had femoral hernias.
One patient had a positive test result for COVID-19 in
the post-operative period and died from pulmonary
complications on day 13 of hospitalization. One pa-
tient in the non-resection group had severe heart fail-
ure and died at the third post-operative hour. Table 2
shows the clinical information of the patients who
postoperatively died.

The median (+ IQRs) values of inflammatory mark-
ers at diagnosis were as follows: WBC, 12.05 (8.5-
15.5) in Group 1 and 9.3 (7.2-12.5) in Group 2; CRP,
8.4 (1.5-17.9) in Group 1 and 2.1 (0.9-6.5) in Group 2;
NLR, 9.25 (6.2-15.7) in Group 1 and 3.9 (2.6-7.9) in
Group 2; PLR, 279.37 (145.2-427.4) in Group 1 and
160.5 (118-206.6) in Group 2; LMR, 1.475 (0.8-2.5) in
Group 1 and 2.39 (1.5-3.2) in Group 2; LCR,
0.121 (0.05-0.4) in Group 1 and 0.76 (0.2-1.7) in
Group 2; and DRR, 1.945 (1.3-2.2) in Group 1 and
1.36 (1.05-1.7) in Group 2. The comparison of these
values showed a statistically significant difference be-
tween the two groups (p = 0.027, p = 0.04, p < 0.0001,
p < 0.0001, p = 0.001, p < 0.0001, and p = 0.001,
respectively) (Table 3).

The comparison of inflammatory markers by ROC
analysis results showed NLR, PLR, and DRR as the
most significant markers for predicting bowel necrosis
(AUC = 0.767, 0.697, 0.684, and respectively). The
ROC analysis results of these three markers are
shown in Figure 1.

A DRR cutoff value of 1.94 had a sensitivity of 50%
and a specificity of 83.9% (AUC, 0.684; 95% ClI,
0.588-0.781; p = 0.001), an NLR cutoff value of 6.66
had a sensitivity of 71.1% and a specificity of 92%
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Table 1. Comparative demographic and clinical characteristics of patients who underwent emergency inguinal hernia surgery

Characteristics Total Group 1 Group 2 p-value
n =132 (%) (with intestinal resection) (without intestinal resection)
n =45 (34.1%) n = 87 (65.9%)
Age, mean year (+ SD) 61.7 (+ 18.3) 66.7 (+ 19.4) 59.2 (+ 17.3) 0.346*
Gender
Male 113 (85.6) 37(82.2) 76 (87.4) 0.426"
Female 19 (14.4) 8(17.8) 11 (12.6)
Post-operative complications
Enfection 12(9.1) 10 (22.2) 2(2.3) <0.0001*
Pulmonary 10 (7.6) 6(13.3) 4 (4.6)
Hematoma 6(4.5) 2(4.4) 4 (4.6)
Seroma 4(3.0) 2(4.4) 2(2.3)
Cardiac 3(2.3) 2(4.4) 1(1.1)
Morbidity
Yes 36 (27.3) 23 (51.1) 13 (14.9) < 0.0001t
No 96 (72.7) 22 (48 74 (851
Hernia type
Inguinal 111(84.1) 36 (80) 75 (86. 0.3551
Femoral 21(15.9) 9(20) 12(13.8
Mesh
Yes 81(61.4) 16 (35.6) 65 (74.7) < 0.0001t
No 51(38.6) 29 (64.4) 22 (25.3)
Mortality
Yes 10 (7.6) 9 (20) 1(1.1) <0.0001t
No 122 (92.4) 36 (80) 86 (98.9)
Length of hospital stay, mean 5.68 (+ 6) 9.3(+8.2) 38(+3) < 0.0001*

day (+ SD)

*Mann-Whitney U test.
fPearson Chi square test.

Bold fonts designate statistical significance.

Table 2. Characteristics of patients who underwent emergency inguinal hernia surgery with post-operative mortality

Patients Gender Age (year) Herniatype Comorbidity Surgical Morbidity Length of hospital
Procedure stay (day)
1. Male 91 Femoral Cardiac SSBRA Pulmonary (COVID test result positivity) 13
2. Male 75 inguinal Pulmonary SSBRA Sepsis 2
3. Female 89 Femoral Cardiac SSBRI Neurological 42
4, Male 45 inguinal - SSBRI Sepsis 2
5. Male 78 inguinal Cardiac - Cardiac 3h
6. Male 63 inguinal - SSBRI Sepsis 12
7. Male 83 Femoral Diabetes, Cardiac SSBRA Cardiac 2
8. Male 76 inguinal Cardiac SSBRA Pulmonary 9
9. Female 84 inguinal Cardiac SSBRA Pulmonary 18
10. Female 85 inguinal Renal, Cardiac SSBRA Pulmonary 11

SSBRA: segmenter small bowel resection and anastomosis; SSBRI: segmenter small bowel resection and ileostomy.

(AUC, 0.768; 95% Cl, 0.681-0.855; p < 0.0001), and a  0.602-0.804; p < 0.0001) for predicting necrosis in

PLR cutoff value of 289.1 had a sensitivity of 51.1%
and a specificity of 92% (AUC, 0.703; 95% ClI,

patients with IIH undergoing small bowel resection
(Table 4).
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Figure 1. ROC analysis for De Ritis ratio, neutrophil-to-lymphocyte ratio, and platelet-to-lymphocyte ratio.
Table 3. Comparison of the laboratory test results of the groups at the time of diagnosis
Inflammatory Group | (with intestinal resection) Group Il (without intestinal resection) p
marker n: 45 Median (% IQRs) n: 87 Median (% IQRs)
WBC 12.05 (8.5-15.5) 9.3(7.2-12.5) 0.027*
CRP (mg/dL) 8.4 (1.5-17.9) 2.1(0.9-6.5) 0.04*
NLR 9.25(6.2-15.7) 3.9(2.6-7.9) < 0.0001*
PLR 279.37 (145.2-427 .4) 160.5 (118-206.6) < 0.0001*
LMR 1.475 (0.8-2.5) 2.39 (1.5-3.2) 0.001*
LCR 0.121(0.05-0.4) 0.76 (0.2-1.7) <0.0001*
DRR 1.945 (1.3-2.2) 1.36 (1.05-1.7) 0.001*

Bold fonts designate statistical significance.
*Mann-Whitney U test.

IQRs: interquartile ranges; NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio; LMR: lymphocyte-to-monocyte ratio; LCR: lymphocyte-to-CRP ratio; DRR: De Ritis ratio.

Table 4. ROC curve results and sensitivity and specificity values

Values NLR PLR DRR
Cutoff 6.66 289.10 1.94
p-value < 0.0001 < 0.0001 0.001
AUC 0.768 0.703 0.684
(95% CI) (0.681-0.855) (0.602-0.804) (0.588-0.781)

Cl: confidence interval.

Discussion

An incarcerated hernia is the entrapment of abdomi-
nal tissue within the hernial sac. The risk of strangula-
tion due to incarceration increases as the emergency
surgery is delayed. Perforation and sepsis may de-
velop secondary to necrosis, leading to a life-threat-
ening clinical situation®.

Comorbid diseases and post-operative mortality in-
crease with age™. In this study, the mean age of the

resection group was higher than that of the non-re-
section group, while the rate of femoral hernia was
lower. Both of these results contradict some reported
literature data'®". This is thought to be due to the fact
that elective inguinal hernia surgeries may have been
postponed due to the number of increased comorbid
diseases with age and the COVID-19 pandemic.

Previous studies have reported that emergency her-
nia surgery was performed more frequently in men
and bowel necrosis was higher in women. In the cur-
rent study, emergency hernia repair and bowel resec-
tion were performed more frequently in male
patients?*?'. The rate of mesh use was significantly
higher in Group 2 patients who did not undergo bowel
resection (p < 0.0001). This can be attributed to not
preferring the use of mesh in Group 1 patients due to
the risk of infection by the surgeon.

In the present study, the rate of performing bowel
resection was 34.1% among patients with [IH who
underwent emergency surgery, and the mortality rate
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was 7.6%, which was higher than those reported in
the literature'®. This high mortality rate may be due
to the fact that our hospital is a tertiary referral center
serving a population of 4.5 million people, where com-
plicated patients are referred for management, and
that the study period covers approximately 1.5 years
of the COVID-19 pandemic when hospital admissions
were delayed"?2,

In the case of inflammation, an increase in neutro-
phil count, accordingly associated lymphopenia, and
an increase in CRP levels are expected'. Most of the
previous studies conducted to predict bowel necrosis
have focused on acute mesenteric ischemia, reporting
that CRP, WBC, and NLR values are significant for
prognosis®*?4, Performing bowel resection for necrosis
in incarcerated hernias increases post-operative mor-
bidity and length of hospital stay, as in our study2.

The present study demonstrates the feasibility of a
novel biomarker, DRR, as an inflammatory biomarker
for early prediction of bowel necrosis in patients with
[IH, unlike the literature data reported so far. In addi-
tion to DRR, the resection group had significantly dif-
ferent WBC, CRP, NLR, PLR, LMR, and LCR values,
which is consistent with the literature data.

In some studies, an increased DRR has been as-
sociated with the prognosis of urothelial carcinoma,
cholangiocarcinoma, renal cell carcinoma, gastric ad-
enocarcinoma, and head-and-neck cancer®*3°. Can-
cer cells exhibit a higher rate of aerobic glycolysis in
order to multiply faster than normal cells®'. AST plays
an essential role in the mitochondrial displacement of
nicotinamide adenine dinucleotide hydrogen in aero-
bic glycolysis via the malate aspartate shuttle™.
Therefore, an increase is observed in AST activation
of fast-growing tissues such as cancer cells®. Some
studies have also used DRR to predict the risk of liver
fibrosis and liver damage secondary to the hepatitis
C virus®:34,

Weng et al. found that an increased DRR was inde-
pendently associated with the risk of developing cardio-
vascular disease, especially in men%. An elevated
serum AST level is also an important marker in sys-
temic conditions such as metabolic syndrome, sarco-
penia, and increased oxidative stress, which are risk
factors for mortality apart from liver damage®. Elinav
et al. found a decrease in ALT levels, especially in men
over 70 years of age, throughout a 12-year follow-up
period, reporting that it was significantly associated with
mortality, although multivariate regression analysis re-
vealed that diabetes, chronic renal failure, and malig-
nancy were strong predictors of mortality®”.

We think that the higher male ratio and the higher
mean age of patients in the resection group than the
non-resection group in the present study may be as-
sociated with increased DRR, which is in line with the
literature data, indicating that ALT values may be de-
creased in the male gender and elderly population®.

Although we cannot clearly reveal the underlying
mechanism of increased DRR for predicting intestinal
necrosis in light of the literature, we can consider that
the development of intestinal necrosis may have trig-
gered the dysfunction of the hepatic inflammatory
pathway activated by catecholamines at the mitochon-
drial level, leading to liver damage with increased oxi-
dative stress®:3,

This study has some limitations. First, the study has
a retrospective design. Second, it was not known
whether the patients included in the study had a his-
tory of liver disease. However, this study is the first to
propose that the DRR can be used as a predictor of
bowel necrosis in IIHs. In this sense, we believe that
our work is valuable.

Conclusion

Based on all clinical findings, laboratory and radio-
logical imaging results obtained by the examination of
patients with IIH, the prognosis can be predicted and
a decision can be made. We are of the opinion that
in addition to the examination findings to predict bowel
necrosis, monitoring the DRR with serial AST and ALT
measurements during the follow-up when radiological
imaging fails to provide adequate results or after man-
ual reduction of the hernia is successful may shorten
the diagnosis time and speed up the surgical interven-
tion in these patients.
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The effects of health belief model-based intervention on
nurses’ sterilizing practices when moistening surgical
instruments

Los efectos de la intervencion basada en el modelo de creencias de salud en las
practicas de esterilizacion de las enfermeras al humedecer los instrumentos quirudrgicos
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Abstract

Objective: We investigated the effects of the Health Belief Model (HBM)-based intervention on nurses’ behaviors in terms of
keeping surgical instruments moist. Materials and methods: Pre- and post-training surveys about instrument moistening were
conducted with the same 356 nurses from a hospital in China. Both of the surveys contained questionnaire concerning gen-
eral knowledge relating to instrument moistening, perception scale-based questions concerning the same issue, and an inspec-
tion form concerning the implementation of moistening procedures. Three months’ training was provided for the nurses.
Results: After training, the nurses’ knowledge, attitudes, beliefs, and behaviors for instrument moistening were improved.
Conclusions: The HBM-based intervention can bring about a significant improvement in nurses’ compliance with surgical
instrument moistening requirements, and corresponding improvements in instrument cleanliness and patient safety.

Keywords: Surgical instruments. Health belief model. Self-efficacy. Surveys and questionnaires.
Resumen

Objetivo: Investigar los efectos de la intervencion basada en el modelo de creencias de salud en los comportamientos de las
enfermeras en términos de mantener humedos los instrumentos quirdrgicos. Método: Se realizaron encuestas previas y
posteriores a la capacitacion sobre la humectacion de instrumentos con las mismas 356 enfermeras de un hospital en China.
Ambas encuestas contenian un cuestionario sobre el conocimiento general relacionado con la humectacion del instrumento,
preguntas basadas en escalas de percepcion sobre el mismo tema y un formulario de inspeccion sobre la implementacion de
los procedimientos de humectacion. Se proporcioné una formacion de 3 meses a las enfermeras. Resultados: Después de
la capacitacion se mejoraron los conocimientos, las actitudes, las creencias y los comportamientos de las enfermeras para la
humectacion del instrumento. Conclusiones: La intervencion basada en el modelo de creencias en salud puede generar una
mejora significativa en el cumplimiento de los requisitos de humectacion del instrumental quirdrgico por parte de las enfer-
meras, y las correspondientes mejoras en la limpieza del instrumental y la seguridad del paciente.

Palabras clave: Instrumental quirdrgico. Modelo de creencias sobre la salud. Autoeficacia. Encuestas y cuestionarios.
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|ntroduction

Thorough cleaning of surgical instruments is the key
to successful disinfection and sterilization'. However, in
practice, owing to various reasons, surgical instruments
might not always be collected and cleaned timeously
after use, resulting in the surfaces of instruments and
those of articulation, grooves, slits, and lumen dry and
remaining contaminated. The longer these surfaces re-
main uncleaned, the more difficult it is to remove the
contaminants. Dried organic residue such as blood
stains, sticky fluids, and proteins adhering to these in-
struments can easily form a biofilm, which is resistant
to disinfection procedures?. The guidelines stipulate that
the operating room staff using surgical instruments shall
decontaminate these instruments and moisten them in
a timely manner after use to improve cleaning efficiency
and prolong the service life of the instrument®®.

The moisturizing methods commonly used by the
operating room staff using surgical instruments in-
clude soaking the instrument with cleaning solution,
rinsing the instrument with normal saline, or spraying
a moisturizing agent on the instrument®8. After the
instrument is delivered to the central sterile supply
department (CSSD) of the hospital, standard cleaning
procedures including brushing and ultrasonic cleaning
must be carried out®.

In our study, we examined a sample of instruments,
and found that some were not moistened immediately
after use or were not moistened properly; residues
were especially pronounced around the articulation,
grooves, and lumen. The contaminants on the col-
lected instruments were found to have dried severely,
making cleaning difficult. Our survey among the nurs-
es in our hospital shows that some of the nurses were
not fully aware of the necessity of having the instru-
ments moisturized immediately after use, and were
not fully acquainted with the method of moisturizing.
The results of this study demonstrate the need for
raising nurses’ awareness of the importance of keep-
ing surgical instruments moist to increase decontami-
nation efficiency and raise the moistening and cleaning
pass rates. The Health Belief Model (HBM) is an im-
portant theoretical model based on social psychology
designed to explore the influence of individual subjec-
tive psychological processes on people’s behavior,
which has been widely used in behavioral research®,
The aim of this study is to investigate the effects of
HBM-based intervention on nurses’ behaviors in terms
of keeping surgical instruments moist.

Materials and methods
Participants

A total of 356 nurses from the clinical departments
of a Tertiary A hospital in Chengdu, Sichuan, China
participated in this study between August and Decem-
ber 2019. Inclusion criteria: the nurses who were
working in the clinical departments of the hospital and
were responsible for moistening the surgical instru-
ments after use. Exclusion criteria: (1) the nurses who
were not responsible for moistening the surgical in-
struments after use; (2) the nurses who did not agree
to participate in our study.

Theory

The HBM, first proposed by the US psychologist
Hochbaum and revised by Rosenstock", consists of
five components: perceived severity, perceived sus-
ceptibility, perceived benefits, perceived barriers, and
self-efficacy. In the analysis of nurses’ behaviors for
keeping surgical instruments moist, these HBM com-
ponents can be translated into the following: “per-
ceived susceptibility that surgical instruments were
not kept moist,” “perceived severity of not keeping
surgical instruments moist,” “perceived benefits of
keeping surgical instruments moist,” “perceived barri-
ers for keeping surgical instruments moist,” and “in-
crease self-efficacy in keeping surgical instruments
moist.”

Survey tools

Pre- and post-training surveys about the surgical
instrument moistening protocol were distributed
among 356 nurses. Both of the surveys contained
three parts: (1) questionnaire concerning general
knowledge relating to keeping surgical instruments
moist; (2) perception scale-based questions con-
cerning the same issue; and (3) an inspection form
concerning the implementation of moistening proce-
dures. The pre-training survey was conducted in
August 2019. The same 356 nurses then received
3 months’ training on keeping surgical instruments
moist from September to November 2019, and then
completed the post-training survey in December
2019.

The questionnaire concerning general knowledge re-
lating to keeping surgical instruments moist consisted



of 10 questions regarding the definition of biofilm, the
optimal time to moisten the instrument, where the mois-
turizing agent should be sprayed on when adopting
spraying method, the ratio of the volume occupied by
the instruments in the collection box to the volume of
the collection box when adopting spraying method, cor-
rect moisturizing method for keeping lumen instruments
moist, what operating room staff should do on surgical
instruments after surgery, benefits of keeping surgical
instruments moist, moisturizing methods, what dried
blood on the surface of the instrument will result in if
the instrument was not moistened after use, and pro-
tection measures for occupation exposure. The ques-
tionnaires contained single-choice and multiple-choice
questions. A correct answer earned 10 points and an
incorrect answer earned 0 point. The full marks of this
questionnaire were 100.

The design of our perception scale in terms of keep-
ing surgical instruments moist was based on the HBM,
as well as relevant literature, books, and reports. It
consists of 5 constructs: perceived severity of not keep-
ing surgical instruments moist (6 questions), perceived
susceptibility that surgical instruments were not kept
moist (6 questions), perceived benefits of keeping sur-
gical instruments moist (8 questions), perceived barri-
ers for keeping surgical instruments moist (9 questions),
and self-efficacy in keeping surgical instruments moist
(7 questions) (total 36 questions). The 5-point Likert
scale was used for scoring. For the questions about
perceived severity, perceived susceptibility, and per-
ceived benefits, 5 = Very good, 4 = Good, 3 = Average,
2 = Poor, and 1 = No knowledge; for the questions
about perceived barriers, 5 = Strongly agree, 4 = Agree,
3 = Somewhat agree, 2 = Somewhat disagree, and
1 = Disagree; for the questions about self-efficacy,
5 = Extremely likely, 4 = Likely, 3 = Somewhat likely,
2 = Somewhat unlikely, and 1 = Unlikely. The scale-
level content validity index was 0.833, construct validity
(Kaiser-Meyer—QOlkin index) was 0.933, Bartlett’s test
of sphericity value was 12136.637, p < 0.001, and
Cronbach’s alpha coefficient of internal consistency re-
liability was 0.911, indicating a high level of reliability
and validity.

The inspection form concerning the implementation
of moistening procedures was composed of 2 sec-
tions. Section 1 consisted of the questions regarding
which campus and which department that the respon-
dent worked in, as well as the respondent’s age,
length of service, educational background, and job
title. Section 2 contained 4 open-ended questions
regarding name of the surgical procedure, name of

R. Hu et al. Health belief model-based intervention

the surgical pack, the end date and end time of the
surgery, and time of moistening the instruments, and
11 close-ended questions regarding the place of
moistening the instruments, job position of the person
responsible for moistening, moistening method, mois-
turizing liquid, who supplied the moisturizing liquid,
whether the moisturizing liquid was prepared in con-
formity with the manufacturer’s instruction, type of the
moisturizing liquid for spray, spray methods, and
where the moisturizing liquid was sprayed on, the
reasons why moistening procedures failed, and the
reasons why the instruments were not moistened.

Data collection

The online questionnaires were produced through
WJX, a Chinese survey app. A total of 356 pre-training
questionnaires were distributed, and 356 pre-training
questionnaires were returned, of which 351 pre-train-
ing questionnaires were valid; thus, the valid response
rate was 98.60%. Health instructors from CSSD deliv-
ered the 3 months’ training to the 356 nurses. Interven-
tion measures included regular seminars on the
rationale behind surgical instrument moistening proce-
dures, optimal time for moistening, moisturizing meth-
ods, and on minimizing occupational exposure during
moistening. In addition, brochures describing the im-
portance of keeping instruments moist were distributed
to the 356 nurses, videos about keeping instruments
moist were provided for them, and a follow-up session
was carried out every week during the 3-month train-
ing period. After the 3 months’ training period, the
post-training questionnaires were distributed to the
356 nurses, of which 356 valid post-training question-
naires were returned (valid response rate was 100%).

Statistical methods

Data analysis was conducted in SPSS 21.0. The
measurement data was expressed as the standard
deviation of the mean. t-test and linear regression
analyses were conducted on the pre- and post-train-
ing effect data. p < 0.05 indicates a statistically sig-
nificant difference.

Results

Since 351 of the 356 completed pre-training ques-
tionnaires were valid, even though all 356 completed
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post-training questionnaires were valid, the results
below are based on a sample size of n = 351.

Demographic data

The 351 nurses’ average length of service was (7.60
+ 8.204) years. Of them, 275 (78.35%) had bachelor’s
degree qualifications, and 169 (48.15%) were nurse
practitioners, as shown in table 1.

Change in nurses’ knowledge, attitudes,
and beliefs after training period

In general, the nurses’ knowledge, attitudes, and
beliefs concerning surgical instrument moistening im-
proved during the course of the training period, as
evidenced by increases in total scores and scores for
individual components, as shown in tables 2 and 3.

Influence of job title, educational
background, and length of service

The results in table 4 indicate connections between
the nurses’ degree of knowledge before the training pe-
riod, and their attitudes and beliefs concerning surgical
instrument moistening as well as their educational back-
ground. The higher their educational attainment, the
more positive their attitude toward moistening, and the
higher their knowledge score. The knowledge score after
training is mainly a reflection of their attitude toward
moistening. The results in table 5 show that the nurses’
attitudes toward moistening before training are associ-
ated with the length of service, educational background,
and knowledge of moistening. The nurses with longer
lengths of service, higher educational attainment, and
greater knowledge of surgical instrument moistening
generally showed a more positive attitude towards moist-
ening. After training, the main determinant of nurses’
attitudes towards surgical instrument moistening ap-
pears to be their knowledge of moistening.

Change in nurses’ behaviors during
training

Before training, moistening implementation and pass
rates among the nurses were 57.25% and 32.38%, re-
spectively. After training, moistening implementation and
pass rates had increased to 96.54% and 92.16%, respec-
tively, which revealed a significant improvement in the
nurses’ behaviors in keeping surgical instruments moist.

Table 1. Demographic data (n = 351)

ltem Number Assignment Percentage

Length of service

< 1year 15 1 4.27
1-5 years 185 2 52.71
6-10 years 57 3 16.24
11-15 years 39 4 11.11
16-20 years 25 5 712
> 20 years 30 6 8.55
Educational background
Junior college diploma 60 1 17.09
and below
Bachelor 275 2 78.36
Master and above 16 3 4.56
Job title
Nurse 94 1 26.78
Nurse practitioner 169 2 48.15
Supervisor nurse and above 88 3 25.07

Table 2. Comparison of nurses’ knowledge, attitudes, and beliefs
before and after training about keeping surgical instruments
moist (n =351,x % S)

Time Knowledge of keeping  Attitudes and beliefs
surgical instruments in keeping surgical
moist instruments moist

Before training 67.48 + 12.805 139.93 + 15.145

After training 89.27 + 16.844 151.57 + 15.264
t-value -17.046 -10.143
p-value 0.001 0.001
Discussion

Zhang et al.” pointed out that modern health educa-
tion, the purpose of which is to change people’s be-
havior, focuses on integration and union of “knowledge,
attitudes, beliefs and behaviours.” Knowledge is es-
sential; without it, it is impossible for the reader to
exert oneself when they do not know how their exer-
tions are to be directed. Attitude is the driving force
for behavior change. Our study demonstrates that the
nurses had developed a more comprehensive under-
standing of the necessity of keeping surgical instru-
ments moist, and that the training period led to an
improvement in their attitudes and beliefs regarding
the same issue. Regardless of their length of service
and educational background, their awareness of the
importance of keeping surgical instruments moist had
increased noticeably during the 3-month period.
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Table 3. Comparison of Scores of the HBM constructs before and after training about keeping surgical instruments moist

Time Perceived severity Perceived susceptibility Perceived benefits Perceived barrier Self-efficacy
Before training 26.99 + 3.446 24.50 + 1,998 36.54 + 4.186 22.78 £ 8.509 29.12 £ 4,662
After training 28.14 + 2.868 27.70 + 2,901 38.73 £ 2.229 31.22 £8.509 32.88 £ 2.643
Glass delta 0.40 1.10 0.98 0.99 1.42
t-value -2.974 -17.000 -2.429 -13.148 -4.070
p-value 0.003 0.001 0.016 0.002 0.001
Table 4. Multivariate analysis of knowledge score
Variable Pre-training Post-training

b-value b-value t-value p-value b-value b-value t-value p-value

standard error standard error

Length of service 2.535 1.333 1.902 0.058 -1.199 1.075 -1.115 0.266
Educational background 3.041 1.329 2.288 0.023 1.627 2.491 0.653 0.514
Job title 3.175 2.529 1.255 0.210 -1.012 2.181 -0.464 0.643
Attitude and belief score 3.766 1.385 2.719 0.007 1.557 0.681 2.286 0.023
Table 5. Multivariate analysis of attitude and belief score
Variable Pre-training Post-training

b-value b-value t-value p-value b-value b-value t-value p-value

standard error standard error

Length of service 2.899 1.434 2.022 0.044 -1.061 0.907 -1.170 0.243
Educational background 3.474 1.733 2.005 0.046 2.931 1.793 1.635 0.103
Job title 3.485 1.819 1915 0.056 -3.002 1.713 -1.752 0.081
Knowledge score 3.993 1.379 2.896 0.004 1.078 0.503 2.144 0.041

The results in tables 2 and 3 show that many of the
nurses lacked the necessary knowledge of surgical in-
strument moistening before training, and also had poor
attitudes and negative beliefs. The shorter the length of
service and the lower the educational attainment, the
poorer their knowledge and the more negative their atti-
tude. During the study, we established a multidisciplinary
team composed of head nurses from in-patient operating
rooms, CSSD, and outpatient operating rooms. The team
explained to the nurses the importance, benefits, and
operating procedures of, and precautions surrounding,
surgical instrument moistening'. For the practical training
sessions, the team developed a standard operating pro-
cedure for keeping instruments moist and produced

on-site guidance for the nurses responsible for instru-
ment moistening. For theoretical training, the team first
provided training for the key nurses of the clinical depart-
ments, and then such nurses provided training for other
nurses in their respective departments, thus accelerating
the dissemination of knowledge of surgical instrument
moistening procedures across the nursing pool. For de-
partments with more advanced personnel coordination,
such as the department of obstetrics, the CSSD staff
members were reassigned to these departments to han-
dle moistening procedures. In summary, this study has
shown that HBM intervention can lead to significant im-
provements in surgical instrument moistening implemen-
tation and pass rates among nursing personnel.
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Conclusions

The findings of this case study indicate that HBM-
based intervention can bring about a significant im-
provement in nurses’ compliance with surgical
instrument moistening requirements, and correspond-
ing improvements in instrument cleanliness and pa-
tient safety. However, this study has one major
limitation: because the intervention lasted only for a
short period (3 months), we are unable to determine
the long-term effect of the intervention. A follow-up
study entailing a longer intervention period is therefore
required.
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Renal transplant waiting list mortality in COVID era:
is it advisable to halt transplant activity?

Mortalidad en lista de espera de trasplante renal en la era COVID: ;pausar actividad de
trasplante?
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Abstract

Introduction: Kidney transplantation is the treatment of choice for end-stage renal disease (ESRD). Since March 2020, transplant
activity in Mexico has been affected due to the COVID-19 pandemic. Objective: The aim of the study was to determine the impact
on mortality of patients on the waiting list (WL) for cadaveric donor kidney transplantation in a referral hospital in Yucatan, due to
suspension of activities due to the pandemic. Material and methods: Patients over 18 years of age on the waiting list for kidney
transplantation at this hospital. In the event of a patient’s death, the cause was investigated, especially if it was associated with
COVID-19. A two-tailed p < 0.05 was considered significant in all analyzes. Results: The odds ratio (OR) of death from COVID-19
in a patient with ESRD in the WL in 2020 was OR = 5.04 (95% CI: 1.65-7.14, p = 0.023). The OR of dying with ESRD in the WL
with a delay in the follow-up visits was OR = 6.59 (95% CI: 2.7-16.28, p = 0.008). Conclusion: The probability of death of a patient
with ESRD with delayed follow-up visits and transplant retention is statistically higher than the probability of death from COVID-19.

Keywords: COVID-19. End stage renal disease. Kidney transplant. Waiting list mortality.
Resumen

Introduccion: E trasplante renal es el tratamiento de eleccion de la enfermedad renal en etapa terminal (ERT). Desde marzo
de 2020, la actividad de trasplantes en México se ha visto afectada debido a la pandemia de COVID-19. Objetivo: Determinar
el impacto en la mortalidad de pacientes en lista de espera (LE) para trasplante renal de donante cadavérico en un hospital de
referencia en Yucatan, por suspension de actividades debido a la pandemia. Material y métodos: Pacientes > 18 afios en LE
para trasplante renal en este hospital. En caso de muerte de un paciente, se investigo la causa, especialmente si estaba aso-
ciada a COVID-19. Un valor de p de dos colas < 0.05 se considero significativo en todos los analisis. Resultados: La razén de
probabilidad de muerte por COVID-19 en un paciente con ERT en la LE en 2020 fue OR = 5.04 (IC 95%: 1.65-7.14,
p = 0.023). La razén de probabilidad de morir con ERT en la LE con retraso en las consultas de seguimiento fue de OR = 6.59
(IC 95%: 2.7-16.28, p = 0.008). Conclusion: La probabilidad de muerte de un paciente con ERT en la LE con retraso en las
consultas de seguimiento y retencion del trasplante es estadisticamente mas alta que la probabilidad de muerte por COVID-19.

Palabras clave: COVID-19. Enfermedad renal crénica terminal. Trasplante renal. Mortalidad de lista de espera.
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|ntroduction

Transplant activity in Mexico is coordinated centrally
and close to 3000 renal transplants that are performed
across the country, with over 550 brain-dead organ
donors every year'. Kidney transplantation represents
the treatment of choice for patients with end-stage
renal disease (ESRD) but, worldwide, organ availabil-
ity has decreased significantly, directly, or indirectly
associated with the severe acute respiratory syn-
drome coronavirus pandemic 2 (SARS-CoV-2)**.

The pandemic has limited the access for patients
with kidney disease to continue with the transplant
protocol; by health policies and the fear of contagion
and its consequences, reason why they have stopped
going to their medical units. This, together with the
level of kidney damage and the crisis derived from the
lack of donors, has contributed to ineffective control
and monitoring culminating in accelerated organic de-
terioration leading to death. It should be kept in mind
that during outbreaks, medical staff and health-care
capacity might be inadequate if massive widespread
occurs, and this will adversely affect the quality of
patient care®.

A study conducted in Spain reported that the aver-
age number of transplants performed in 2019 de-
creased considerably in the first months of 20208. In
Mexico, organ procurement surgeries have been se-
verely affected as of the second quarter (Q2) of 2020,
with zero multi-organ donations throughout the coun-
try. On the ongoing months until December (Q2-Q4),
51 multiple organ donations were performed, 88%
less than the previous year with 433.

The state of Yucatan was not the exception in this
struggle; during 2020, only two brain-dead organ do-
nors procurement surgeries were done, while on a
yearly basis are performed 9-20. Regarding living do-
nor kidney transplantation, it has also been halted at
almost all centers and a limited number of units have
been able to resume some activity’.

There are different reasons that explain the de-
crease in donation and transplantation activities dur-
ing the outbreak. In the context of an overwhelmed
health-care system, there has also been a decline in
the number of elective admissions to the hospital. The
logistical problems are frequent, either associated
with restricted mobility of health teams® or due to the
restriction of outpatient medical control with the con-
sequent delay in medical care.

Nowadays, technological improvements make it
easier to reach patients at home through telemedicine
practices aided by cellphones, smartphone apps, vid-
eo calls, and smartwatch apps.

Considering that most ESRD patients are at high
risk of developing severe COVID-19, remote follow-up
access methods will help patients follow-up?. Patients
who may not efficiently use these technologies can
be followed by phone, and in case of drug changes
or laboratory tests, patients should come to the hos-
pital with appropriate precautions.

Managing kidney transplant recipients require a sus-
tainable infrastructure that can provide reliable medical
care both before and after transplantation. COVID-19
pandemic has disrupted transplantation processes,
leading a decrease in the number of transplant proce-
dures, and resulted in changes in the practice of control
and follow-up before and after transplantation®.

The impact of the pandemic has been noted in pa-
tient care, transplant centers, and national and local
health policies®. The increase in mortality on the wait-
ing list (WL) has become a consequence of the pan-
demic® that will continue to have a negative effect long
after the pandemic has subsided. This situation should
be an alert that result in the protection of patients
more effectively and devise rational policies for trans-
plant decisions and establishing a strong health
system?.

For all of the above, the aim of the study was to
determine the mortality of patients on the WL for renal
transplantation with a cadaveric donor in a third-level
referral hospital of medical care in the state of Yu-
catan, Mexico. The purpose was to demonstrate the
impact derived from the suspension of activities as-
sociated with the care of kidney disease, as well as
to compare the risk-benefit of accessing a kidney
transplant, in the context of the pandemic, with re-
maining on the WL without medical follow-up.

Materials and methods

A retrospective study was carried out with patients
under a kidney transplant protocol from a tertiary hos-
pital in the state of Yucatan, Mexico and who died.
Data from February 2019 to March 2021 were
analyzed.

Patients = 18 years of age, who were on the national
computer system WL and who were contacted by tele-
phone were included in the study. The variables in-
cluded were sex, age, body mass index (BMI), blood
type, duration of renal replacement therapy (RRT),
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etiology of chronic kidney disease, and comorbidities.
Patients who died in the aforementioned period were
considered. As a cause of death, COVID-19, complica-
tions typical of kidney disease, acute myocardial infarc-
tion (AMI), and other causes were considered.

The information was divided into two periods, from
February 2019 to February 2020, and from March
2020 to March 2021. The mortality data from both
periods were compared with each other considering
those from 2019-2020 as patients with medical care
comprehensive and 2020-2021 as patients with delay
in their medical care.

Descriptive statistics were performed with mea-
sures of central tendency and dispersion. The data
were presented in means £ SD and percentages,
according to the type of variables. Kaplan-Meier
analysis was performed to compare the number of
deaths between both periods. p < 0.05 was con-
sidered statistically significant; a systematic error
(SE) < 0.05 was considered clinical significance.
Odds ratio (OR) between death from COVID-19 and
death from complications derived from underlying
kidney disease, AMI, and other causes was calcu-
lated. In addition, the OR was calculated between
deaths before the pandemic (those who underwent
medical follow-up, according to the WL protocol)
and those that occurred during the pandemic, that
is, those who were delayed in their medical care
due to the restriction admission to any of the areas
of the hospital involved with their comprehensive
treatment.

Results

Of the 333 patients included in the National Com-
puter System a total of 144 were excluded because
the phone number was incorrect or inactive. Of the
189 patients contacted, 50 deaths were reported, 13
between February 2019 and 2020 and 37 between
March 2020 and 2021 (Fig. 1).

Demographic and clinical characteristics are de-
scribed in table 1. Patients death mean age was
48.5 + 11.4 years, 66% were men, with a BMI of
26.7 + 4.8 (Fig. 2), and 76% on blood group 0 list, with
diabetes and hypertension as the main cause of
ESRD, with 4.6 + 2.6 years on RRT, most on perito-
neal dialysis (64%). Comorbidities were frequent, as
shown in table 2.

About 74% of the deaths occurred during COVID-19
pandemic, but only 18% where directly related to
SARS-CoV-2 infection; the majority was associated to

SIRNT
(as of March 31, 2021)

WL
(n =333)
—

Patients not
contacted
(n = 144)

Patients conctacted
(n=189)

Deaths
(n =50)

T

Feb 2019-Feb 2020 Mar 2020-Mar 2021
Deaths (n = 13) Deaths (n = 37)

Living patients
(n=135)

From COVID Other
(n=9) (n=28)

Figure 1. Flow chart of patients anlyzed from the national computer
system.The flow chart shows the selection procedure for patients
admitted to the study. Many patients could not be reached by phone,
making it difficult to track their outcome.

Table 1. Baseline characteristics of deceased patients on the
kidney transplant waiting list

Variables Descriptive data
Age (years) 48.56 + 11.42
Weight (kg) 68.44 + 16.18
Height (m) 157 £ 0.1
Body mass index (kg/m?) 26.73 + 4.82
Duration of renal replacement therapy (years) 46+26
Sex

Men 66%

Women 34%
Blood Group

0 76%

A 20%

B 4%
Renal Replacement Therapy modality

Hemodialysis 36%

Peritoneal dialysis 64%
Cause of chronic kidney disease

Hypertension 28%

Diabetes mellitus 34%

Nephrolithiasis 2%

Polycystic Kidney Disease 8%

Numerical variables are expressed as means with their standard deviation
(+ SD); qualitative variables are expressed as a percentage. The data correspond to a
sample of 50 deceased patients.

non-COVID-19 causes. Most deaths occurred during
the pandemic, they were attributed in 68% of the
cases due to delay in follow-up clinic visits.

509



510

Cirugia y Cirujanos. 2023;91(4)

Table 2. Distribution of comorbidities identified in deceased
patients on the kidney transplant waiting list

Comorbidities Percentage
Hypertension 60
Diabetes mellitus 42
Nephrolithiasis 2
Ischemic heart disease 6
Depression 2
Anemia 10
Hyperparathyroidism 8
Dyslipidemia 6
Number of comorbidities
1 52
2 30
3 14
>4 2

COVID-19-related death risk for an ESRD patient on
the WL in 2020 was OR = 5.04 (IC 95%: 1.65-7.14;
p = 0.023). The OR between death for an ESRD pa-
tient on the WL and delay in follow-up clinic visits was
6.59 (IC 95%: 2.7-16.2; p = 0.008). OR for others vari-
ables is shown in table 3.

Finally, figure 3 shows the cumulative survival rate
of ESRD patients on WL for kidney transplantation,
whether or not they had delayed medical care during
the pandemic (Fig. 3).

Discussion

During 1Q 2020, there was a reasonable fear as to
whether already immune compromised transplanted
population had an increased risk of severe SARS-
CoV-2 or death development, which resulted in many
transplant societies and regulatory agencies recom-
mended temporary suspension of transplant activity.
Mexico published their own on March 17, 2020 with
very similar policies® .

However, during the following months and the
emerging knowledge regarding the clinical course in
transplanted population, where apparently no worse
prognosis developed, led to reconsideration of the
measures taken. On June 2020, Mexico published a
reactivation plan, which included chest CT and PCR
screening. Unfortunately, the recovery of donation
and transplants programs in the country was poor,
unlike those reported in the US or Spain'®™,

m Normal weight (BMI 18.5-24.9)

m Overweight (BMI 25-29.9)

m Obesity Class | (BMI 30-34.9)
Obesity Class Il (BMI 35-39.9)

m Obesity Class Il (BMI = > 40)

m Underweight (BMI < 18.5)

Figure 2. Distribution by body mass index (BMl). 50% of the patients
were classified as overweight; this must be studied to determine as an
independent risk factor for developing severe COVID.

This disparity may correspond to the fact that the
reality in emerging countries is very different from that
of the first world. Kute et al."® mention several possible
obstacles that may affect the management of pan-
demic outbreaks and the reactivation of transplant
programs: limitations in protective equipment; high
prevalence of asymptomatic infections; availability of
reverse transcription polymerase chain reaction tests;
isolation rooms and beds in intensive care units; func-
tions duplicity in healthcare workers; the constant
changing dynamics and waves of this pandemic; and,
ultimately, the pressure on the already overwhelmed
health-care system.

Despite these considerations, doubts raised as to
whether recommendations for temporary suspensions
of transplant activity were the best way to act in our
country. The need for scientific evidence to support
reactivation became a priority.

The endpoint of this study showed a 19.5% of mor-
tality rate in ESRD patients on the WL for kidney
transplantation during the last pandemic year, in com-
parison with a 6.8% mortality rate noted in 2019.
A significant increase on the death risk developed.

One might question whether the deaths were sec-
ondary to COVID infection; however, only a quarter of
them were directly associated to it. Most deaths were
due to delay in medical care because of loss in follow-
up clinic visits and lack of access to kidney
transplantation.

The most relevant factor revealed that the risk of
death because of SARS-CoV-2 infection is lower than
the risk of death if the patient remains on the WL and
is not transplanted. We suggest reconsidering the ad-
opted measures in our country at the beginning of the
pandemic and reactivate all transplantation programs.
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Table 3. Comparison of the OR of death from delay in medical care and death from COVID-19

OR CI195% p
Lower limit Upper limit

OR of death from COVID-19 5.04 1.65 714 0.023
OR of death due to delay in medical attention* 6.59 2.7 16.28 0.008
OR of death due to complications associated with 5.78 0.65 51.237 0.086
chronic kidney disease and hypertension
OR of death due to complications associated with 3.81 0.6 24.5 0.067
chronic kidney disease and diabetes mellitus
OR of death due to complications associated with 0.93 0.85 1.010 0.446 (SE 0.037)
chronic kidney disease and ischemic heart disease
OR of death due to complications associated with 0.38 0.39 3.72 0.41
chronic kidney disease and dyslipidemia
OR of not dying due to anemia 0.89 0.79 0.99 0.313 (SE 0.041)
OR of not dying due to hyperparathyroidism 0.9 0.82 0.99 0.373 (SE 0.039)
OR of dying from the etiology of chronic kidney 0.98 0.93 1.023 0.67 (SET0.033)

disease (nephrolithiasis)

*The concept of delay in medical care was operationally defined as the period between March 2020 and March 2021 (during the pandemic), which was characterized by the temporary
suspension of comprehensive medical care provided to patients with chronic kidney disease who require transplantation, which were on the national computer system waiting list.

95% Cl: 1.23-1.52), especially during the he first
10 weeks after the declaration of a national emer-
gency. Mortality was not significantly for liver, pan-
creas, lung, and heart. They also hypothesized that
the mortality rate increase may be due to delays in
transplants.

Understanding the reasons for higher waitlist mor-
tality among kidney candidates will require continued
study. Social distancing may have been more chal-
lenging for kidney transplant candidates undergoing
in-center dialysis.

Case series published in the United States with
more than 400 solid organ transplant recipients have

Systemic error.
The ES < 0.05 means that the clinical phenomenon occurs, although statistically it is not possible to confirm it, probably due to the sample size.
OR: odds ratio
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Figure 3. Survival before and during the pandemic. The figure shows
a comparison between the deaths on the waiting list for kidney trans-
plants that occurred before and during the pandemic. (From February
2019 to February 2020, blue line; from March 2020 to March 2021, red
line). There was an increase in patients who died during the pandemic
due to the temporary suspension of health services because follow-
up visits and transplantation were not considered a priority, such as
COVID management. This policy was adopted as a measure to pre-
vent infections caused by SARS-CoV-2 in vulnerable patient groups.

Miller et al.'® reported a rise in kidney WL mortality
in the United States (adjusted hazard ratio [aHR], 1.37;

provided information on the clinical presentation of
COVID-19 in this population, with mortality in the
range of 6-30%".

Clarke et al.”® analyzed a cohort of 1 433 patients
with end-stage kidney disease, resulting that
COVID-19 infection was more commonly diagnosed
in the waitlist patients (p = 0.001), than on transplant
population.

Pereira et al."® reported a series of 90 solid organ
transplant recipients with COVID-19 with the following
symptoms: fever (70%), cough (59%), and dyspnea
(43%); 76% required hospitalization and 35% mechan-
ical ventilation. Overall mortality was 18%. Mexican

511



512

Cirugia y Cirujanos. 2023;91(4)

regulatory agencies statistics as of December 21,
2020, reported 232 suspected and or confirmed
COVID-19 cases in kidney transplant recipients, with
64 deaths (overall 27%)%.

The decrease in transplant activity was not only ob-
served in Mexico. Most transplant centers worldwide
temporarily reduced the number of procedures early in
the pandemic but did not stopped as in Mexico?"%,

At the end of March 2020, a U.S. survey of 88 trans-
plant institutions reported that 71% had temporarily
stopped living donor kidney transplantation and 84%
had implemented restrictions on deceased donor kid-
ney transplantation®.

Another report informed productivity reductions of
51% and 90% in solid organ transplantation proce-
dures in the US and France®. However, at the end of
2020, the activity recovered close to that reached in
the previous years; organ donation from deceased
donors in the United States increased 6% over 2019.
Deceased donor transplantation briefly fell approxi-
mately 50% in early April before returning to a more
consistent baseline in late May. Living donor trans-
plants decreased 22.6%'".

The negative impact on multi-organ donation in
Spain was mostly affected during the March-May
2020 period, coinciding with the worst months of the
pandemic. However, according to ONT reports these
have recovered to levels close to those registered in
2019, based on a staggered recovery, contrary to
what was observed in Mexico, where activity came to
an abrupt halt in March and so far, the its recovery
has been very limited.

Mexico continues to be on the list of countries with high
transmissibility for SARS-CoV-22%. In addition to this, the
vast majority of first and second level care hospitals (do-
nor recruitment centers) as well as third level and high
specialty hospitals (transplantation centers) had the need
to use their health-care resource converted into COVID
units, severely affecting activity in the whole country, in
terms of transplantation. It is necessary to review the
public policy for the management of the pandemic, so
that high specialty hospitals continue their transplanta-
tion activity, while other lower-level hospitals continue the
care for COVID-19 patients. It is vital to adopt mitigation
strategies such as donor screening, resource planning,
and a staged approach to transplant volume consider-
ations as local resource issues demand.

The management of immunosuppression in trans-
plant patients with COVID-19 is not well defined. Cur-
rent recommendations are based on reducing
immunosuppression according to the severity,

beginning with suspension of antiproliferatives and
continue with calcineurin inhibitors, while steroids are
not discontinued.

The use of any therapy for COVID-19, such as chlo-
roquine, azithromycin, remdesivir, favipiravir, tocili-
zumab, convalescent plasma, and among others,
should be used cautiously, based on the available
evidence at least for the general population and taking
into account peculiarities of the transplanted patient
and possible drug interactions?.

Conclusions

This study aims to help quantify the negative impact
of the COVID-19 pandemic on ESRD patients on the
WL at a hospital in Yucatan, Mexico and serves as a
good example of the devastating impact on withholding
organ harvesting and renal transplantation activity.

The death OR for an ESRD patient on the WL with
delay in follow-up clinic visits and transplantation with-
hold is statistically higher than COVID-19 death OR.

The risk of dying due to lack of prompt access to
transplantation is way much higher than the presumed
risk of dying from COVID, so we hope that these find-
ings can help inform new policies and specific service
strategies to bring transplant activity back to previous
rates.
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Esfuerzos en la deteccion de aneurismas adrticos y la
formacion de recursos humanos para la optimizacién de su
tratamiento

Efforts for detection of aortic aneurysms and human resources training for the
optimization of their treatment
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Resumen

Objetivo: Revisar los ingresos, procedimientos y defunciones intrahospitalarias asociadas a aneurismas adrticos abdomina-
les (AAA) y analizar el impacto de la introduccién de programas de formacion de recursos humanos y tamizaje ultrasono-
grafico. Métodos: Estudio retrospectivo, se analizaron las bases de datos nacionales obtenidas del portal datos abiertos de
la Direccion General de Informacion en Salud (DGIS) del afio 2010 al 2020. Se calculé la letalidad intrahospitalaria anual y
comparamos la experiencia del Instituto Nacional de Ciencias Médicas y Nutricién Salvador Zubiran (INCMNSZ). El analisis
estadistico se realizé en el programa STATA version 17. Resultados: De acuerdo con la base nacional (BN), se registraron
899 (91%) ingresos, mientras que en el INCMNSZ 85 (9%). La mayoria pertenecia al sexo masculino (68%), un total de
811 (82%) pacientes fueron sometidos a cirugia abierta, mientras que 173 (18%) a terapia endovascular (EVAR), siendo este
abordaje mas frecuente en nuestra institucion (p = 0.007). La mortalidad intrahospitalaria fue del 22.5%, en la BN fue del
23.9%, mientras que en el INCMNSZ fue del 16.4%, sin que encontraramos diferencia significativa (p = 0.1).
Conclusiones: Los AAA contintan siendo poco reconocidos en nuestro pais. La introduccién de programas universitarios
de especialidad y el tamizaje podria impactar en la reduccién de la morbimortalidad.

Palabras Clave: Aneurismas adrticos abdominales. Tamizaje ultrasonografico. Formacion de recursos humanos.
Abstract

Objective: To review admissions, interventions and in-hospital mortality associated to Abdominal Aortic Aneurysms (AAA), and
fo analyze the impact of the introduction of a training program and imaging screening at our institution. Methods: Retrospec-
tive study where hospitalizations, procedures and mortality secondary to AAA were recorded. The national databases (ND)
from the Secretariat of Health were utilized from 2010 to 2020. In-hospital lethality was calculated and compared with the
experience at the Instituto Nacional de Ciencias Médicas y Nutricion Salvador Zubiran (INCMNSZ). The statistical analysis
was completed with the STATA version 17. Results: According to the ND, 899 (91%) hospital admissions secondary to AAA
occurred, while in the INCMNSZ 85 (9%). Most of them belonged to the male gender (68%); 811 (82%) patients underwent
open surgical repair, and 173 (18%) to an endovascular exclusion (EVAR), the latter approach was significantly more frequently
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performed at our institution (p = 0.007). The 30-day hospital mortality was 22.5%; in the ND was 23.9 vs. a 16.4% in the
INCMNSZ without significant difference (p = 0.1). Conclusions: AAA remain unrecognized in our country. The introduction of
University programs and imaging screening might impact in the early detection, and to reduce the morbidity and mortality

associated to emergency procedures.

Keywords: Abdominal Aortic aneurysms. Ultrasonographic screening. Training of human resources.

|ntroducci6n

Los aneurismas aorticos abdominales (AAA) consti-
tuyen una de las entidades clinicas que se desarrollan
en el sistema cardiovascular que con mayor frecuencia
ocurren dentro del espectro de las patologias que afec-
tan la aorta humana. Tipicamente se diagnostican al
documentarse en estudios de imagen la presencia de
una dilatacion focal o localizada con un didmetro igual
o mayor al 50% del didmetro normal de esta arteria, y
su localizacion anatdmica mas frecuente es la porcién
infrarrenal de la aorta abdominal.

Multiples estudios internacionales han demostrado
que la presencia de AAA aumenta de forma proporcional
con la edad, reportandose una prevalencia mayor en el
sexo masculino a una edad igual o mayor de 65 afios y
en mujeres por encima de los 70 afos. En cuanto a los
factores de riesgo asociados con esta patologia, entre
estos encontramos: el tabaquismo (actual o previo), el
sexo masculino, antecedente heredo-familiar, hiperten-
sion arterial sistémica, enfermedad coronaria y arterial
periférica, y enfermedad pulmonar obstructiva crénica®*.
La prevalencia de estas lesiones se ha reportado del
1.4% en pacientes de 55-84 afios en los EE.UU., mien-
tras que en hombres mayores de 65 afos se han repor-
tado frecuencias desde un 2%, e incluso tan elevadas
como el 8% en algunos estudios™*. Aunque existe cierta
controversia respecto a una prevalencia relativamente
baja en la poblacién de origen latinoamericana en los
EE.UU. y particularmente entre los mexicano-america-
nos, e incluso la experiencia en el manejo de esta pa-
tologia en México continua siendo modesta®’, en el
Instituto Nacional de Ciencias Médicas y Nutricion Sal-
vador Zubiran (INCMNSZ) a partir del lanzamiento del
programa de tamizaje ultrasonogréfico en 2015 detecta-
mos inicialmente una prevalencia del 3.29% en la po-
blacion en riesgo estudiada’. Desde entonces y como
parte de una iniciativa de la presente administracién de
la Sociedad Mexicana de Angiologia, Cirugia Vascular
y Endovascular A.C. (SMACVE), los esfuerzos han con-
tinuado, y en el primer estudio multicéntrico llevado a
cabo en nueve instituciones encontramos una prevalen-
cia de AAA del 3.08%?, confirmando que en las cuatro

areas metropolitanas incluidas en este esfuerzo, la fre-
cuencia de esta patologia no parece ser tan diferente
en proporcion con la poblacion en riesgo de otros regis-
tros internacionales. Esto nos ha llevado a la investiga-
cion mas profunda de posibles factores genéticos en los
mexicanos mestizos en riesgo a desarrollar AAA%1°,

La ruptura es sin duda la complicacién mas temida de
los AAA y resulta mortal en la mayoria de los casos, do-
cumentandose alrededor de 200,000 muertes en el mun-
do secundarias a esta causa; con una letalidad de un 70
al 80%"4, lo que justifica la importancia de una deteccién
oportuna que permita una adecuada planeacion y repa-
racién electiva. La experiencia internacional ha sugerido
que la referencia temprana puede impactar directamente
en la disminucién de la mortalidad asociada a los proce-
dimientos que se realizan con urgencia''. Adicionalmente
una de las metas mas importantes de SMACVE vy el
Consejo Mexicano de Angiologia, Cirugia Vascular y En-
dovascular en nuestro pais ha sido el impulsar la expan-
sién de programas universitarios de residencia médicas
con los mas altos estandares internacionales'.

El objetivo de este estudio es el de revisar los ingre-
sos, procedimientos, técnicas quirlrgicas y endovascu-
lares y las defunciones intrahospitalarias asociadas a
AAA en México, y analizar el impacto de la introduccién
de programas de formacion de recursos humanos en
el INCMNSZ y del tamizaje ultrasonogréfico.

Material y métodos

Se trata de un estudio observacional, retrospectivo,
donde primero se analiz6 la mortalidad nacional atribuida
a AAA, ademas se investigd el nimero de los ingresos
hospitalarios, procedimientos, asi como los fallecimien-
tos intrahospitalarios en la poblacion secundarios a AAA.
Se utilizaron bases de datos nacionales obtenidas del
portal «datos abiertos» de la Direccién General de Infor-
macién en Salud (DGIS); se analizaron todos los afios
disponibles en el portal para defunciones en poblacion
general, asi como para egresos hospitalarios (1998-2020
y 2010-2020, respectivamente)'s. Posteriormente se fil-
traron los datos segun el cédigo CIE-10 para AAA (1713,
[714). El codigo 1713 corresponde a ruptura de AAA,
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Figura 1. Gréfica de mortalidad por aneurismas adrticos abdominales (AAA) durante los afios de 1998 a 2020 con el anélisis de tasa de

mortalidad por millon de habitantes.

mientras que el 1714 corresponde a AAA sin mencién de
esta. La variable de «asistencia médica», en el contexto
de las bases de datos nacionales, se considera positiva
cuando el paciente recibe cualquier tipo de intervencién
asistencial por un profesional de la salud, sin que esto
implique necesariamente un ingreso hospitalario.

Se realizd estadistica descriptiva, representada en
porcentajes, frecuencias y tasas; para la obtencién de
las tasas de mortalidad por millén de habitantes se
utilizaron las proyecciones de poblacién a mitad de afio
publicadas por el Consejo Nacional de Poblacion (CO-
NAPQ)™. Se calculd la letalidad intrahospitalaria por
ano, y se hicieron comparaciones con los ingresos y
experiencia institucional en el Servicio de Angiologia y
Cirugia Vascular del INCMNSZ. El andlisis estadistico
se realiz6 en el programa STATA version 17, para las
comparaciones de medias se utilizé la prueba t de Stu-
dent y para la comparacion de proporciones se utilizo
la prueba Chi cuadrada. El protocolo fue aprobado por
el comité de investigacion y de ética del INCMNSZ.

Resultados

De acuerdo con la base nacional (BN), que incluye
registros desde el afio 1998 hasta el 2020, ocurrieron un
total de 4,924 defunciones secundarias a complicacio-
nes asociadas a AAA en México. La media de edad de

estos pacientes fue de 74 afios y la mayoria de estas
defunciones, sumando un total de 3,517 (71%), ocu-
rrieron en el sexo masculino. El numero de defuncio-
nes, mortalidad y la tasa de incidencia anual se
presentan con detalle en la en la figura 1. De acuerdo
con la BN en 4,500 (95%) defunciones el paciente re-
cibié contacto o maniobras por un profesional de la
salud (asistencia médica), en 2,963 (60%) de estos
pacientes el diagndstico de mortalidad fue la ruptura
del aneurisma adrtico, lo que nos confirma la necesi-
dad de especialistas para el diagndstico y manejo
oportuno's,

En relacion con los ingresos hospitalarios de los
que se tiene registro en BN durante el periodo de
2010 a 2020 de un total de 984 ingresos secundarios
a AAA, 899 (91%) pertenecen a la BN AAA™, mien-
tras que en el INCMNSZ se ingresaron 85 (9%) pa-
cientes. La mayoria de los individuos estudiados
pertenecian al sexo masculino (68%), con una me-
dia de edad de 69 afos, y un error estandar de 0.4.
Un total de 811 (82%) de estos pacientes fueron
sometidos a cirugia abierta, mientras que 173 (18%)
a exclusion endovascular (EVAR), siendo este abor-
daje mas frecuente en nuestra institucion (p =
0.007). La figura 2 presenta una gréfica de la BN
donde se reporta la mortalidad por afo. Las figu-
ras 3-5 presentan e ilustran casos del INCMNSZ
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Figura 2. Gréfica que incluye el total de ingresos hospitalarios segtin la Base Nacional y la mortalidad anual durante el periodo comprendido del
afio 2010 al 2020. AAA: aneurisma adrtico abdominal.

Figura 3. Imagen transoperatoria de una paciente de 74 afios que se sometid a reparacion abierta de aneurisma adrtico abdominal.
A: fotografia del saco aneurismatico. B: imagen transoperatoria de la reparacion con un injerto de dacrén aorto bi-iliaco. EVAR: reparacion
endovascular de aneurisma.

realizados con éxito mediante tratamientos abierto fue del 22.5% durante los 11 afios evaluados; en la
y endovascular. La mortalidad intrahospitalaria, prin- BN fue del 23.9%, mientras que en el INCMNSZ fue
cipalmente asociada a procedimientos de emergencia, del 16.4% (p = 0.1). No observamos diferencias en
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Figura 4. Imégenes por angiotomografia computarizada con reconstruccion 3D de paciente de sexo femenino de 28 afios con antecedente de
sindrome de Marfan embarazada de 25 semanas de gestacién. A: imagen prequirdrgica donde la flecha amarilla sefiala aneurisma aértico abdo-
minal (AAA) de 6.2 cm y flecha amarilla sefiala producto de 25 semanas de gestacion. B: imagen posquirdrgica posterior a reparacion abierta
con injerto de dacrén aorto bi-iliaco y explante de EVAR, donde la flecha amarilla sefiala aorta abdominal reconstruida.

Figura 5. Imagenes de angiotomografia computarizada con recons-
truccién 3D de una paciente de 80 afos que se sometié a reparacion
endovascular de aneurisma de aorta abdominal (AAA). A: imagen pre-
quirargica que sefala con la flecha amarilla AAA de 6 cm de diametro.
B: imagen posquirdrgica que sefiala con la flecha amarilla endoprote-
sis a nivel de aorta abdominal infrarrenal.

la mortalidad con respecto al sexo (masculino 23%
y femenino 21% [p = 0.6]). En la tabla 1 se com-
paran variables demogréficas, tipos de procedi-
mientos y mortalidad entre la BN y el INCMNSZ. En
la figura 6 se representa graficamente la mortalidad
general de las poblaciones estudiadas con respecto
al sexo.

800
Total de pacientes = 984
700 667 Mortalidad total =222
Valor p = 0.647
600
68%
500
400
317
300
200 155
100 32% 67
16% 7%
0
Hombres Mujeres

m Total de pacientes m Mortalidad a 30 dias

Figura 6. Grafica de mortalidad a 30 dias del total de pacientes con
respecto al sexo. En el sexo masculino la mortalidad fue del 23%,
mientras que en las mujeres fue del 21%. No observamos diferencias
significativas en esta variable (p = 0.647).

Discusion

Los AAA en la mayoria de los casos tienen un curso
asintomatico y su diagnostico aun a la fecha sigue ocu-
rriendo de manera incidental en nuestro medio. De ma-
nifestarse clinicamente, la complicacidon mas temida,
como se ha ya mencionado, es la ruptura, cuya mortali-
dad es cercana al 80%". Por lo que el tratamiento



Tabla 1. Comparacioén entre la base de datos nacional y el Instituto
Nacional de Ciencias Médicas y Nutricion Salvador Zubiran
(INCMNSZ), que muestra el numero de ingresos, variables
demogréficas, procedimientos y mortalidad

Variables Base nacional INCMNSZ Valor de p
Numero de ingresos 899 85 NS

Edad (afios) 69 69 NS

Sexo masculino 606 (67%) 61(72%) NS

Sexo femenino 293 (33%) 24 (28%) NS
Procedimiento abierto 750 (83%) 61(72%) NS
Procedimiento 149 (17%) 24 (28%) 0.007
endovascular

Mortalidad a 30 dias 208 (23%) 14 (16%) NS

NS: no significativo

invasivo dirigido a excluir la lesién de la circulacion es
una indicacién absoluta para evitar este riesgo, y tiene
que ser valorado y realizado por profesionales altamente
entrenados y cualificados en técnicas quirdrgicas abier-
tas y endovasculares. En la actualidad las Guias de
Préactica Clinica de mayor difusion dentro de la especia-
lidad recomiendan la reparacion electiva de AAA en pa-
cientes asintomaticos cuyas lesiones tienen un didmetro
anteroposterior igual o mayor a 55 milimetros (mm) en
hombres y mayor a 50 mm en el sexo femenino, del
mismo modo, el tipo de reparaciéon (endovascular o
abierta) debe ser seleccionada por el cirujano vascular,
individualizando esta decision de acuerdo con las carac-
teristicas clinicas del paciente y la anatomia favorable
de las lesiones aneurismaticas para la colocacion de
dispositivos endovasculares aprobados para su uso*'®,
Como resultado de los avances en materia de diagnos-
tico oportuno, el refinamiento de técnicas y expansion de
programas de entrenamientos altamente avanzados, la
mortalidad perioperatoria en pacientes con reparacion
electiva por AAA se ha reportado menor al 5% en series
europeas y estadounidenses*'®. En la experiencia de
nuestro pais, reconocemos que todavia existe mucho por
trabajar en materia de deteccidn, planeacion y ejecucion
de estos procedimientos en las mejores condiciones de
seguridad, lo que se refleja en la todavia elevada mor-
talidad que presentamos en este analisis™.

En la literatura cientifica todavia siguen siendo escasas
las publicaciones de instituciones de tercer nivel en México,
lo que limita el andlisis de las variables que impactan con
mayor importancia en los resultados desprendidos de la
BN. Se conocen factores que determinan la evolucién
postoperatoria y la supervivencia de las reconstrucciones
adrticas, incluyendo las comorbilidades del paciente y las

C.A. Hinojosa et al. Esfuerzos para la deteccion de AA

caracteristicas anatémicas del aneurisma, pero la funcién
renal postoperatoria ha sido uno de los predictores de mor-
talidad de mayor relevancia. En nuestro andlisis retros-
pectivo de 10 afos y publicado en Cirugia y Cirujanos que
incluyd 80 pacientes sometidos a procedimientos tanto
abiertos como endovasculares por patologia adrtica en di-
ferentes localizaciones (torécicos, toracoabdominales y ab-
dominales), el deterioro de la funcidn renal postoperatoria
fue el predictor de morbimortalidad de mayor significancia
estadistica®. Las reconstrucciones endovasculares se han
asociado a una reduccién de la morbilidad y mortalidad a
30 dias, y actualmente estas técnicas que han ganado
aceptacion global constituyen el abordaje de primera elec-
cién en paises industrializados como en EE.UU., donde se
reporta que mas del 70% de los aneurismas abdominales
se reparan de esta forma*?'%, La disponibilidad inmediata
de esta tecnologia es otro de los aspectos que en nuestro
pais limita la posibilidad de ofrecer este tratamiento al pa-
ciente en algunas instituciones. A pesar de la disminucion
de la morbilidad durante procedimientos de reconstruccion
endovascular, en la practica contemporanea todavia exis-
ten pacientes que tienen que someterse a cirugia abierta
debido principalmente a aspectos anatdmicos y una edad
mas joven, por lo que la ensefianza y el refinamiento de
técnicas abiertas contintia siendo vigente y necesario en
los programas de entrenamiento a nivel internacional.

Un aspecto de interés con respecto al sexo es el hecho
de que se conoce que la prevalencia de AAA en las
mujeres es menor en comparacion con los hombres, sin
embargo informacion actual internacional indica que en
el sexo femenino ocurre un mayor morbimortalidad pe-
rioperatoria considerando ambos abordajes®*?#. Aunque
hay autores que explican que existen diversas variables
que podrian influir en estos resultados, tales como las
caracteristicas anatdmicas o factores socioecondmicos,
asi como la disparidad en el acceso a los servicios de
salud®. En nuestro presente andlisis confirmamos una
mayor prevalencia de AAA en el sexo masculino, pero
no una diferencia en la mortalidad por sexo en aquellos
pacientes que recibieron atencion médica y quirdrgica.

Insistimos en que la prevencion de fallecimientos
como consecuencia de la ruptura aneurismatica depen-
de en gran medida de su diagnéstico oportuno y la
instauracion del tratamiento adecuado y oportuno a es-
tos pacientes. Los autores de este trabajo considera-
mos que la formacion de especialistas altamente
entrenados en México, junto con educacion y difusion
de temas relacionados y dirigidos a otras especialida-
des y médicos de primer contacto podria impactar en
la optimizacion de resultados en el mediano plazo. La
SMACVE vy los programas universitarios, ademas,
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contindan trabajando en la implementacion un registro
nacional donde se reporte con certeza la prevalencia
de esta enfermedad y los resultados clinicos.
Reconocemos que el presente estudio cuenta con
limitaciones, tales como la naturaleza retrospectiva
de los registros y principalmente un posible subdiag-
nodstico de las muertes a nivel nacional. Pero estos
datos nos obligan como académicos a profundizar en
estudios epidemioldgicos y clinicos en México.

Conclusion

Los AAA y sus complicaciones continian siendo
poco reconocidos entre las especialidades médico-qui-
rurgicas en nuestro pais. La introduccién de programas
universitarios en la especialidad de angiologia y cirugia
vascular podria impactar en la deteccion y referencia
temprana, asi como la supervivencia de los pacientes
con estas patologias.

Este estudio es un trabajo reglamentario de la Academia
Mexicana de Cirugia: Actualidades en Aneurismas Adrti-
cos Abdominales. Presentado el 24 de mayo de 2022.
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Incidencia de tumores de glandulas salivales en pacientes
adultos en un hospital de tercer nivel en el Estado de México
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Salivary gland tumor incidence in adult patients in a tertiary hospital in Mexico from 2008
to 2019
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Resumen

Objetivo: Determinar la incidencia de los tumores de glandulas salivales en una poblacion de un hospital de tercer nivel en
el Estado de México y describir variables demograficas. Material y métodos: Se presenta un estudio observacional, trans-
versal y retrospectivo de los tumores de glandulas salivales reportados en un hospital de tercer nivel en el Estado de México
en el periodo 2008-2019. Resultados: Se encontré una prevalencia del 0.049%. No hubo diferencia entre sexos en la pobla-
cién afectada. Los tumores de glandulas salivales benignos fueron los mas frecuentes (86.7%). El rango de edad mayormen-
te afectado fue el de 51-60 afios. El tumor mas frecuentemente encontrado fue el adenoma pleomorfo, seguido por tumor de
Warthin. Se presenté un 13.33% de sialolipomas y un mioepitelioma. No se presenté ningtn caso de tumores de glandulas
sublinguales ni glandulas salivales menores. Conclusion: Los tumores de glandulas salivales mayores son tumores infrecuen-
tes, se exponen casos de poblacién de un Estado del centro de México y sus caracteristicas demograficas para contribuir a
la informacién encontrada en literatura local e internacional.

Palabras clave: Glandulas salivales. Tumor. Incidencia. México. Mexicanos.

Abstract

Objective: To determine the incidence of salivary gland tumors in a population of a tertiary hospital in the State of Mexico,
and to describe demographic variables. Method: An observational, cross-sectional and retrospective study of salivary gland
tumors reported in a tertiary hospital in the State of Mexico in the period 2008-2019 is presented. Results: A prevalence of
0.049% was found. There was no difference between sex in the studied population. Benign salivary gland tumors were the
most frequent (86.7%). The age range most affected was 51-60 years. The most frequently found tumor was the pleomorphic
adenoma, followed by Warthin’s tumor. There was 13.33% of sialolipomas, and one myoepithelioma. There were no cases of
sublingual gland tumors or minor salivary glands. Conclusion: Tumors of the major salivary glands are infrequent tumors;
population cases from a central Mexican state and their demographic characteristics are presented to contribute to the informa-
tion found in local and international literature.

Keywords: Salivary glands. Tumor. Incidence. Mexico. Mexicans.
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|ntroducci6n

Los tumores de glandulas salivales son tumores
poco frecuentes. Se estima que representan el 3% de
todos los tumores de cabeza y cuello’. La Organizacion
Mundial de la Salud (OMS) cred una clasificacion para
dichos tumores desde 1982, las Ultimas actualizacio-
nes son de 2005 y 20172. En dichas actualizaciones se
agrego a la clasificacion de tumores benignos las le-
siones de tejidos blandos y otras lesiones epiteliales®.

Se ha reportado en diferentes estudios a nivel global
de 1999 al 2019 una incidencia de tumores malignos
en promedio del 0.25% en comparacion con la inciden-
cia de tumores benignos, con un 68.3%. Si observamos
solo los estudios reportados en México, se observa una
incidencia en promedio de tumores malignos del 0.41%
y de tumores benignos del 66.0% (Tabla 1).

Dentro de los diferentes tipos de tumores de glandu-
las salivales, los tumores benignos son los méas fre-
cuentes (Tabla 1). El tipo histolégico mas frecuente es
el adenoma pleomorfo'™. La glandula mayormente afec-
tada por neoplasias es la glandula parétida’®, existe un
predominio por el sexo femenino (2:1) para padecer
este tipo de tumores a excepcidn del tumor de Warthin,
gue es mas frecuente en el sexo masculino'.

Se ha observado en 19 estudios, con una suma de
8,049 casos, un promedio por estudio de 456 tumores
analizados (rango de 59-2508), un porcentaje de tu-
mores benignos del 71.5%, con una relacion sexo
masculino: sexo femenino de 1.0:0.9 respectivamente
y una media de edad de 46.9 afios. Se observa en
promedio distintas incidencias de afeccion de las di-
ferentes glandulas como, por ejemplo, la afeccion de
glandula pardtida, submaxilar, sublingual, salivales
menores, de adenoma pleomorfo y de tumor de War-
thin con un 72.9, 16.5, 0.5, 14.3, 59.8 y 13.6 % res-
pectivamente. La afeccion de la glandula parétida es
la que mayor incidencia presenta y la glandula sublin-
gual la menor incidencia (Tabla 2).

Se ha reportado que la incidencia tiene distintas
variaciones, dado por el tamafio de muestra y el pe-
riodo de tiempo analizado por cada estudio, incluso
dentro de una misma poblacién, como lo reportado
en México (Tablas 1y 2). Ademas, al ser una patolo-
gia poco comun, los estudios epidemioldgicos son
escasos®®. Es por ello que el presente estudio busca
reportar los datos de un periodo de 10 afos, que
puedan determinar la incidencia de los tumores de
glandulas salivales en una poblaciéon de un hospital
de tercer nivel en el Estado de México.

Tabla 1. Incidencia de tumores de glandulas salivales mayores

Estudio Afio del  Tumores Tumores Pais
estudio malignos (%) benignos (%)

Pinkston* 1999 0.093 84.3 EE.UU.
Ledesma-Montes® 2002 1.2 64.2 México
Ansari® 2007 0.019 68.4 Iran
Toranzo-Fernéndez’ 2008 0.11 55.9 México
Mejia-Velazquez® 2012 0.15 67 México
Etit 2012 0.079 62.1 Turquia
Araya™ 2015 0.002 70.3 Chile
Bobati™ 2017 0.58 69 India
Sotelo-Gavito™ 2018 0.16 77.2 México
Reinheimer'® 2019 0.08 65.3 Brasil

Material y métodos
Diseno del estudio

Se presenta un estudio observacional, transversal
y retrospectivo.

Obtencioén y analisis de datos

Se revisaron 60,261 registros de los estudios his-
topatoldgicos realizados por el servicio de patologia
de un hospital de tercer nivel en México en busqueda
de registros catalogados como tumores de glandulas
salivales del afio 2008 al 2019. Posteriormente se
corroboraron los diagndsticos con los registros de
resultados. Se obtuvieron y analizaron los datos al
momento de la biopsia excisional de los pacientes
(edad, sexo, glandula afectada, tipo histoldgico de
tumor).

Analisis estadisticos

Se realiz6 una base de datos en Excel® para el
analisis estadistico descriptivo utilizando el programa
SPSS® (versién 23.0, SPSS Inc., Chicago, IL). Se uti-
liz6 estadistica descriptiva para la presentacion de los
datos.

Resultados

En un hospital de tercer nivel en México se estudia-
ron 60,261 piezas de patologia en un periodo de 10
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Tabla 3. Tipo de tumor afectando por sexo

Sexo Tipo histolégico de tumor
Benignos Malignos Total
Adenoma % Tumor de % Lipoma % Mioepitelioma % Carcinoma % Carcinoma % Linfoma %
pleomorfo Warthin mucoepidermoide exadenoma de
pleomorfo Hodgking

Hombre 7 23.33 3 10 3 10 1 3.33 0 - 1 3.33 0 - 15(50%)
Mujer 5 16.67 6 20 1 3.33 0 1 3.33 0 - 2 6.67 15 (50%)
Total 12 40 9 30 4 1333 1 3.33 1 3.33 1 3.33 2 6.67 30 (100%)

anos, dentro de las cuales se encontraron 30 tumores
catalogados como tumores de glandulas salivales ma-
yores y con los cuales el resultado histopatoldégico
correspondia con alguno de ellos segun la clasifica-
cion de la OMS. Esto corresponde a una incidencia
del 0.049%.

No hubo diferencia en la distribucién por sexo, se
encontraron 15 hombres y 15 mujeres que presenta-
ron tumores de glandulas salivales, sin embargo, en
relacion con los tumores benignos hubo una ligera
predominancia masculina (53.8%) de los casos. Por
otro lado, en los tumores malignos se encontr6 pre-
dominancia del sexo femenino, presentandose
tres casos en mujeres y solo un caso en hombres
(Tabla 3).

En cuanto a la edad en afios de presentacién de
los tumores, el rango méas afectado fue el de 51-60
anos, seguido por el de 41-50 afos. La mayoria de
los adenomas pleomorfos se presentaron en el rango
de edad de 41-50 afios (41.7%) y la mayoria de los
tumores de Warthin se presentaron en el rango de
edad de 51-60 afios (55.6%). Los sialolipomas pre-
sentados se encontraron en los rangos de edad ma-
yores, siendo 2 (50%) en el rango de edad de 61-70
afnos; y el mioepitelioma se presentd en el rango de
edad de 21-30 afos. Los tumores malignos y los lin-
fomas no Hodgkin se presentaron en pacientes en la
6.2 década de la vida y el carcinoma mucoepidermoi-
de, asi como el carcinoma exadenoma pleomorfo, se
presentaron en la 3.2 y 4.2 década de la vida respec-
tivamente (Tabla 4).

De los 30 tumores de glandulas salivales mayores,
se encontré que 26 (86.7%) eran tumores benignos,
y 4 (13.3%) eran tumores malignos. De los tumores
benignos el mas frecuente fue el adenoma pleomorfo,
siendo el 40% de todos los tumores presentados,
seguido por el tumor de Warthin, correspondiendo al
30% de todos los tumores (Tabla 2), también se

encontraron un mioepitelioma (3.3%) y 4 sialolipomas
(13.3%). De los tumores malignos, se presentaron dos
linfomas no Hodgkin, un carcinoma mucoepidermoide
y un carcinoma exadenoma pleomorfo (Tabla 5).

La glandula salival mayormente afectada fue la
glandula pardtida (76.7%), seguida de la glandula
submaxilar (23.3%). En el presente estudio no se pre-
sentaron tumores en glandula sublingual ni de glan-
dulas salivales menores. El tumor mas frecuente en
glandula parétida y submaxilar fue el adenoma pleo-
morfo. El tumor de Warthin se presenté predominan-
temente en la glédndula pardtida, los sialolipomas se
presentaron de manera igual tanto en glandula paré-
tida como en submaxilar y el Unico mioepitelioma se
presentd en glandula parétida. De los tumores malig-
nos, solo el carcinoma exadenoma pleomorfo se pre-
sentd en glandula submaxilar, el resto en parétida
(Tabla 5).

Discusion

En el presente estudio se encontr6 una incidencia
de tumores de glandulas salivales menor a otros es-
tudios reportados en poblacion mexicana, como el
caso del autor Ledesma-Montes et al., que reportan
un 1.2%°, Mejia-Velazquez et al. con un 0.15%?%, el de
Toranzo-Fernandez et al. con un 0.11%/, y el de So-
telo-Gavito et al. con un 0.08%". Sin embargo, la
incidencia encontrada es comparable con la de auto-
res de otros paises como Etit et al. en poblacion turca
con un 0.096%?°, y Reinheimer et al. en Brasil con un
0.08%', incluso es mayor que la reportada por Araya
et al. en Chile del 0.002%".

El estudio reporta que no hubo diferencia entre se-
x0s para tumores de glandulas salivales. En el caso
de los tumores benignos hubo ligero predominio mas-
culino, dato que difiere de la mayoria de los estudios,
que refieren predominancia femenina en general para
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Tabla 4. Tipo de tumor afectando por rango de edad

Edad Tipo histolégico de tumor
en
rangos Benignos Malignos Total
Adenoma % Tumor % Lipoma % Mioepitelioma % Carcinoma % Carcinoma % Linfoma %
pleomorfo de mucoepidermoide exadenoma de
Warthin pleomorfo Hodgking
21-30 0 - 0 - 0 - 1 3.33 1 3.33 0 - 0 - 2(667%)
31-40 3 10 0 - 0 - 0 - 0 - 1 3.33 0 - 4(13.33%)
41-50 5 16.67 1 333 1 333 0 - 0 - 0 1 3.33 8(26.67%)
51-60 4 1333 5 1667 1 333 0 0 - 0 1 3.3311(36.67%)
61-70 0 - 3 10 2  6.67 0 0 - 0 - 0 - 5(16.67%)
Total 12 40 9 30 4 13.33 1 3.33 1 3.33 1 3.33 2 6.67 30 (100%)
Tabla 5. Tipo de tumor afectando cada glandula salival
Glandula Tipo histolégico de tumor
salival
Benignos Malignos Total
Adenoma % Tumor % Lipoma % Mioepitelioma % Carcinoma % Carcinoma % Linfoma %
pleomorfo de mucoepidermoide exadenoma de
Warthin pleomorfo Hodgking
Parétida 9 30 8 2667 2 667 1 3.33 1 3.33 0 - 2 6.67 23 (76.67%)
Submaxilar 3 10 1 333 2 667 0 - 0 - 1 3.33 0 7 (23.33%)
Total 1240 9 30 4 1333 1 3.33 1 3.33 1 3.33 2 6.67 30 (100%)

este tipo de tumores. Hay estudios que reportan pre-
dominio masculino (53.3%%) o en porcentajes meno-
res'®:20212¢ - asimismo Ma’aita et al. reportan un
predominio del 61.53% de hombres, y al contrario, los
autores Mejia-Velazquez y Bobati reportan predominio
del sexo femenino (63.8%y 64.4%'" respectivamente).

Existen diferencias entre las edades que se repor-
tan en la literatura, asi como de la forma de reportarlo;
en el actual estudio se observo que la sexta década
de la vida es la mas afectada, dato que coincide con
Pinkston et al., con un promedio de edad de 55.4
ahos*, Trenkic et al. con un promedio de 51.2 afios?,
Araya et al. con un promedio de 53.3 afos', Sote-
lo-Gavito et al. con un promedio de 52.13 afios™ y
Reinheimer et al. con un promedio de 53 afios™.

El porcentaje de tumores benignos es similar al en-
contrado por el Bradley et al. en Reino Unido, Pinkston
et al. en EE.UU. y Vargas et al. en Brasil con mas del
80%*'®18, Solo un estudio encontrado reporta una in-
cidencia de tumores de glandulas salivales benignos
mayor al del presente estudio, con un 91.2% de

Boza-Mejias et al.®. Las incidencias reportadas en
poblacién mexicana varian desde el 55.9% del
autor Mejia-Velazquez hasta el 77.2% del autor
Sotelo-Gavito™2.

La glandula afectada en mayor proporcion fue la
glandula parétida, al igual que en todos los estudios
comparados, sin embargo se encuentran medias di-
ferentes de afectacién, del 93.5% en poblacién brasi-
lefa al 57.2% en poblacion peruana®?, La segunda
glandula salival afectada mayormente es la glandula
submaxilar, el porcentaje también es muy variado en
la literatura, nuestro valor se asemeja al reportado por
Mejia-Velazquez et al., con un 20.7%8, sin embargo,
se encuentra desde el 5.76%?2? hasta el 59%?2!, aunque
la mayoria de los estudios encontrados reportan afec-
cion de esta glandula entre el 10 y el 20%*%101%2°_ En
el presente estudio no se encontraron tumores en
glandula salival, ni en glandulas salivales menores.
En diversos estudios se encuentra un porcentaje me-
nor al 4%, incluso menor al 1%°%17:2024,
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La afeccién de glandulas salivales menores en es-
tudios reportados también es variada, el estudio con
mayor porcentaje reportado es de Reinheimer et al.
con un 29%", sin embargo es mas comun encontrar
porcentajes menores al 20% (Tabla 2).

El tumor mas frecuente en todos los estudios reporta-
dos, asi como del presente estudio, fue el adenoma pleo-
morfo. La incidencia encontrada coincide con el estudio
de Ma’aita et al., quienes reportan un 47%'”, o con Tren-
kic et al. con un 49%?%, que ademas son los porcentajes
mas bajos reportados. En general, la incidencia del ade-
noma pleomorfo llega a ser hasta del 72%, como fue
reportado por Sotelo-Gavito et al.'. EIl tumor de Warthin
es por lo general, reportado en la literatura, el segundo
tumor mas frecuente; Trenkic et al. y Etit et al. reportan
un 47.06 y 21.23% respectivamente®?, el resto de estu-
dios reportan porcentajes del 10% o menores (Tabla 2).

Los mioepiteliomas son poco frecuentes, en este es-
tudio se presentd un caso, comparable con otros estu-
dios que reportan solo un caso como en nuestro
estudio’®'®20%; otros autores reportan dos casos'®?, solo
un autor reporta 12 casos en su analisis de 392 tumores
de glandulas salivales?'. Y en cuanto a los sialolipomas,
considerados tumores no epiteliales, se encontraron
estudios que reportan dos casos en hombres en 279
tumores’®, tres casos en parétida de 62 tumores?®, otro
estudio reporta cuatro casos en 235 tumores®, un sia-
lolipoma en 106 casos’ o uno en 130 tumores®.

También se ha reportado una variabilidad en la pre-
sentacion de tumores malignos de glédndulas salivales
mayores en los diversos estudios, los porcentajes en-
contrados se observan desde del 8.06% hasta el
44 1%, aunque el promedio de los estudios presenta-
dos en la tabla 3 es un 29%. En el estudio de Bo-
za-Mejia et al., que fue el estudio con mayor porcentaje
de tumores de glandulas salivales benignos, reportan
dos casos de adenocarcinoma y dos casos de carci-
noma epidermoide, correspondiendo cada uno al
3.23%%. En el estudio de Bradley et al. se reporta un
porcentaje menor de tumores de glandulas salivales
malignos que el promedio de la tabla 3; se reporté que
el tumor maligno mas frecuente fue el carcinoma mu-
coepidermoide donde la glandula parétida fue la ma-
yormente afectada’®. Ademas, Pinkston et al. reportan
un porcentaje menor que el promedio de tumores ma-
lignos de glandulas salivales, de igual forma reportan
que el carcinoma mucoepidermoide es el mas fre-
cuente, con un 8.1% de los tumores reportados y
afectando a la glandula parétida principalmente®.

Sin embargo la presentaciéon de carcinoma mu-
coepidermoide en la 3.2 década y carcinoma

exadenoma pleomorfo en la 4.2 década de la vida y
los dos casos de linfoma de Hodgkin del actual estu-
dio puede deberse a que la unidad hospitalaria de
donde se tomaron los datos no se especializa en la
atencion de pacientes con patologia oncoldgica.

Conclusiones

En el presente estudio retrospectivo, a pesar de re-
portar todos los casos atendidos durante 10 afos, se
encontrd una tasa menor al promedio reportado en la
literatura de tumores de glandulas salivales. Se obser-
vO un predominio del sexo masculino en todos los
diagndsticos menos en el tumor de Warthin, en donde
el sexo femenino predominé. Estos datos se contra-
ponen a lo presentado en la literatura. Debido al nu-
mero de casos estudiados se encontrd un mioepitelioma
y cuatro sialolipomas, los cuales son variedades his-
topatoldgicas poco frecuentes. Se requieren mas es-
tudios prospectivos y de cohorte para identificar los
factores de riesgo asociados a los diferentes tipos
histopatoldgicos de estos tumores, se propone buscar
la tasa de recurrencia de los tumores de glandulas
salivales y la presentacién de otros tipos de tumores
en un mismo paciente para buscar correlaciones que
aporten nueva informacién para los diagndsticos
establecidos.
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Resumen

Antecedentes: Una ostomia influye significativamente en la vida de la persona, alterando su esfera biopsicosocial y sexual,
y afectando a sus relaciones interpersonales. Material y método: Estudio observacional, descriptivo y transversal. Mediante
un cuestionario dirigido a profesionales de un area sanitaria de Madrid, se analizan variables sociodemograficas, conocimien-
tos de los profesionales, derivacion del paciente a un especialista segtn la valoracion del profesional encuestado y sentimien-
tos que produce en ellos el tema de estudio. Resultados: El 49% afirma tener conocimientos nulos sobre la sexualidad del
paciente ostomizado. El 55.9% de los encuestados considera que el sanitario es quien debe introducir el tema de la sexuali-
dad durante la entrevista clinica. El 48.5 y el 85.2% desconocen tratamientos para la disfuncién sexual, masculina y femeni-
na, respectivamente. Conclusién: Los datos demuestran que la formacién impartida en los centros universitarios es insufi-
ciente para tratar de forma efectiva este tema en la consulta. Los participantes en el estudio muestran nulo o minimo
conocimiento sobre la esfera sexualidad en el paciente ostomizado Se detectan deficiencias de conocimiento en relacién con
la sexualidad del ostomizado, dificultad para hablar de sexo con el paciente y valor que da el profesional a la esfera sexual
en su paciente, entre otras.

Palabras clave: Ostomia. Enfermeras. Médicos. Sexualidad. Conocimiento.
Abstract

Background: An ostomy significantly influences a person’s life, altering their biopsychosocial and sexual sphere and affecting
their interpersonal relationships. Materials and methods: Through an observational, descriptive, and cross-sectional study, with
a questionnaire aimed at professionals from a health area in Madrid, we analyzed: sociodemographic variables, knowledge of
the professionals on the subject, referral of the patient according to the professional’s assessment and feelings that the subject
under study produces in the patient and in professionals. Results: 49% claimed to have no knowledge about sexuality of the
ostomyzed patients. 55.9% of those surveyed consider that the healthcare provider is the one who should introduce the topic
of sexuality during the clinical interview. 48.5 and 85.2% are unaware of treatments for male and female sexual dysfunction,
respectively. Conclusions: The data show that the training provided in the university centers is insufficient to deal effectively
with this issue in the medical consultation. The participants manifest null or minimal knowledge about the sexual sphere in
ostomized patients. Knowledge deficiencies are detected in relation to the sexuality of the ostomized patient, difficulty in talking
about sex with these patients, and the importance that sanitary professionals give to the patient’s sexual sphere, among others.

Keywords: Ostomy. Nurses. Physicians. Sexuality. Knowledge.
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|ntroducci6n

Espafia tiene alrededor de 70,000 ostomizados,
con 15,000 casos nuevos cada afio’. A nivel mundial
no se han encontrado datos epidemioldgicos al
respecto.

En los pacientes ostomizados existe una pérdida
del sentido de «plenitud» relacionada con la imagen
corporal y puede experimentarse gran ansiedad. La
soledad y el aislamiento de los pacientes exacerban
el estrés y ocasionan pérdida de su sexualidad?®.

Las reacciones psicoldgicas ante el estrés pro-
ducido por el proceso de enfermedad y ostomia
son la causa mas importante de disfuncién sexual
en hombres y de dispareunia en mujeres. Muchos
ostomizados tratan de mantener en secreto dicha
condicidén, por temor a ser estigmatizados o recha-
zados. Esto hace que cambien la forma de expre-
sar su sexualidad, lo que afecta a sus relaciones
interpersonales*.

La sexualidad en el paciente ostomizado es un
tema poco abordado por los profesionales sanitarios,
es un tema tabu, cargado de prejuicios. Podria deber-
se a los escasos conocimientos y la escasa formacion
en relacién con estas. A pesar de la importancia de
la educacién sanitaria dirigida a informar y resolver
los problemas sexuales de estos pacientes, los pro-
fesionales experimentan dificultades durante la reso-
lucién de estos. Esto se traducira en falta de confianza
y seguridad, manifestandose como disminucion de la
libido o disfunciones sexuales®.

Algunos autores, tras sus investigaciones, conclu-
yen que muchos de los pacientes nunca habian
tratado el tema de la sexualidad con los profesiona-
les sanitarios. La mayoria declard tener sentimien-
tos de desconfianza en si mismos, verglenza y
miedo. Un porcentaje significativo de pacientes vive
un fuerte malestar por el impacto de la ostomia en
su propia imagen corporal y en su propia sexuali-
dad"-3. Otros autores relatan que la mayoria de los
profesionales a los que acuden los pacientes osto-
mizados piensan que los pacientes se van a sentir
incomodos al hablar del tema, por lo que prefieren
evitarlo®.

El objetivo del estudio es analizar los conocimientos
actuales que tienen los profesionales sanitarios sobre
la sexualidad de los pacientes ostomizados, en el
area de Salud de Vallecas, y detectar las deficiencias
en los profesionales encuestados en relacion con la
sexualidad del paciente ostomizado.

Y. Rodriguez-Maldonado et al. Ostomia y sexualidad

Material y métodos

- Disefo. Estudio observacional, descriptivo y
transversal mediante un cuestionario dirigido a
profesionales sanitarios vinculados al paciente
ostomizado pertenecientes al Hospital Universi-
tario Infanta Leonor, Hospital Virgen de la Torre
y centros de salud adscritos a estos (13 centros
de atencién primaria y especializada). Los crite-
rios de inclusién del estudio fueron: profesiona-
les de las especialidades de Medicina Familiar y
Comunitaria, Cirugia General y del Aparato Di-
gestiva, Urologia, Ginecologia, Medicina Interna,
enfermeria de Atencion Primaria y enfermeria de
Atencion Especializada. Fueron excluidos los
estudiantes de medicina, enfermeria y todos
aquellos profesionales que no aceptasen la par-
ticipacion voluntaria en el estudio.

La entrega y recogida de cuestionarios se realiz6
entre los meses de abril a julio de 2021.

- Tamafio muestral. Se realizé6 un muestreo por
conveniencia a partir de todos los profesionales
sanitarios del area de los centros anteriormente
mencionados, vinculados al paciente ostomi-
zado que cumplimentaron correctamente los
cuestionarios.

— Procedimiento. Se formé un grupo de expertos
compuesto por un cirujano coloproctélogo, un
cirujano urolégico experto en andrologia, dos es-
tomaterapeutas y dos enfermeras de hospitaliza-
cién quirdrgica de cirugia y urologia. Se realizd
un cuestionario ad hoc unitransversal para dicha
investigacion por el grupo de expertos. Constaba
de 22 preguntas cuyas contestaciones podian
ser respuestas Unicas o multiples. Los items se
elaboraron tras consultar bibliografia relacionada
con el tema y consensuarse con el grupo. Se
recopilaron variables sociodemogréficas, conoci-
mientos de los profesionales sobre el tema, de-
rivacion del paciente segun la valoracion del
profesional y sentimientos que produce en el pro-
fesional el tema de estudio. No se considero
necesario realizar una validacion del constructo
ni del contenido, al ser un tema muy especifico
y dado que el objetivo de la investigacion era
fundamentalmente describir los conocimientos
que tienen los profesionales sanitarios sobre la
sexualidad de los pacientes ostomizados.

— Andlisis de datos. Se realiz6 un analisis descrip-
tivo de las variables. Las variables categdricas
se presentaron como frecuencias y porcentajes
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y las variables cuantitativas se expresaron me-
diante media y desviacion estandar (DE). El nivel
de confianza para la estimacioén de parametros
se establece al 95%. Las diferencias fueron con-
sideradas significativas cuando el valor de p aso-
ciado a la prueba estadistica de contraste era
menor de 0.05. Para valorar la asociacién de
variables cualitativas (nominales y ordinales) se
realizd mediante analisis de la prueba de
Chi- cuadrada. Los datos fueron analizados me-
diante el programa informéatico SPSS-22. Se rea-
liz6 un muestreo por oportunidad, incluyendo en
la muestra los cuestionarios cumplimentados
correctamente.

— Aspectos éticos. Junto con el cuestionario se
envio informacién sobre el objetivo de la encues-
ta, solicitando a los participantes su consenti-
miento antes de comenzar a cumplimentarla e
informandoles de que los datos se utilizarian
para fines docentes y de investigacion. Se realiz6
de forma anonima y respetandose lo establecido
en la Ley Organica 3/2018 de Proteccion de Da-
tos Personales y garantia de los derechos digi-
tales, siempre teniendo en consideraciéon los
principios fundamentales establecidos en la re-
daccion actual de la Declaraciéon de Helsinki.

Resultados
Datos sociodemograficos

La poblacion diana encuestada fue de 812 profesio-
nales, con una tasa de participacion del 41.6% (14.29%
facultativos y 27.34% personal de enfermeria).

De las 359 encuestas recibidas, se descartaron 21
por estar incompletas, quedando una muestra total de
338 cuestionarios para su analisis definitivo. La edad
media de participacion fue 41.6 afnos (DE: 11.8).

En la tabla 1 se especifican las caracteristicas ge-
nerales de los participantes.

Grado de conocimientos de los
profesionales sobre la sexualidad y el
paciente ostomizado

El nivel de conocimiento adquirido en la universidad
sobre la sexualidad fue minimo para el 66% (223) de
los sanitarios interrogados, y el 59.5% (201) de estos
afirman que los conocimientos que poseen sobre el
paciente ostomizado, en general, también es minimo.

Tabla 1. Caracteristicas generales de los participantes

n (338) %

Sexo

Mujer 275 81.4%

Hombre 63 18.6%
Categoria profesional

Medicina en AP 52 15.4%

Medicina en AE 64 18.9%

Enfermeria AP 94 27.8%

Enfermeria AE 128 37.9%
Nivel asistencial

AP 103 43.2%

AE 135 56.8%
Experiencia profesional

< 10 afios 110 32.5%

11-20 afios 110 32.5%

21-30 anos 72 21.4%

> 31 afios 46 13.6%

AP: atencion primaria; AE: atencién especializada.

Ante la pregunta concreta acerca del nivel de conoci-
mientos que tienen, especificamente sobre la sexua-
lidad del paciente ostomizado, el 95.3% (322)
respondieron tener conocimientos minimos o nulos
(Fig. 1). Existe relacion significativa (p = 0.008) cuando
se valora el tiempo total trabajado y el nivel de cono-
cimientos generales sobre el paciente ostomizado.

Hay significacion estadistica (p = 0.001) al evaluar
los conocimientos de sexualidad del profesional en
relacién con como se trata el tema con el paciente.
El 54% (134) de los profesionales afirma hablar abier-
tamente del tema teniendo un nivel minimo de cono-
cimientos de sexualidad.

En la figura 2 se muestra el conocimiento de los
profesionales de los tratamientos existentes para la
disfuncién masculina y femenina. De los que afirman
conocer los tratamientos disponibles en el caso de los
hombres, solo el 68.4% (119) especifican su respuesta,
siendo la mas frecuente Viagra®. Otros tratamientos
que mencionan son: sildenafilo o tadalafilo (inhibidores
de la fosfodiesterasa), terapia hormonal a base de tes-
tosterona, Caverject® (prostaglandina con accién vaso-
dilatadora) o prétesis peneana. En el caso de la muijer,
solo manifiesta conocer tratamiento el 14.8% (50). Los
participantes que afirman conocer terapias para dicho
problema son médicos especialistas 32.9% (21), mien-
tras que los que menos lo conocen son médicos de
atencioén primaria 9.6% (5). El 64% (32) de las 50 per-
sonas que contestan especificando tratamientos para
la disfuncion sexual femenina mencionan la terapia
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Figura 1. Conocimientos de los profesionales sobre el paciente osto-
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Figura 2. Conocimiento de tratamientos para la disfuncion sexual.

hormonal a base de andrdgenos y estrogenos, lubri-
cantes, cremas, radiofrecuencia, tratamiento psicoldgi-
co y complejos vitaminicos que estimulan la libido
como Libicare® y Gynfeel®.

Del total de la muestra, el 96.4% (326) desconocen
la existencia de algun cuestionario que pueda valorar
las alteraciones sexuales en el paciente quirtrgico.
Solo nueve profesionales escriben cual conocen:
cuestionario IIEF-5 (indice Internacional de Disfun-
cion Eréctil), cuestionario SHIM (Cuestionario de sa-
lud sexual para varones), cuestionario IIEF-5 y FSH
(Cuestionario de Funcion sexual del hombre).

Derivacion del paciente ostomizado segun
la valoracién del profesional

En la tabla 2 se especifican las especialidades im-
plicadas en el asesoramiento al paciente ostomizado,
tanto a quién se deriva como la especialidad mas
formada para ello.

Y. Rodriguez-Maldonado et al. Ostomia y sexualidad

Tabla 2. Especialidades implicadas en el asesoramiento al
paciente ostomizado

n (338) %
Especialidad a la que se deriva
Coloproctologia 19 5.6%
Urologia/Ginecologia 86 25.4%
Médico de AP 27 8%
Estomaterapeuta 115 34%
Psicologia 91 26.9%
Especialidad mas formada
para resolucion de dudas
Urologia 108 32%
Ginecologia 13 3.8%
Coloproctologia 33 9.8%
Oncologia 3 0.9%
Psiquiatria 4 1.2%
Psicologia 77 22.8%
Médico AP 9 2.7%
Estomaterapia 75 22.2%
Enfermeria 16 4.6%
Especialidad al que derivarian en caso de
alteracion masculina
Urologia 198 58.6%
Andrologia 50 14.8%
Coloproctologia 12 3.6%
Oncologia 2 0.6%
Psicologo especialista en terapia sexual 76 22.5%
Especialidad al que derivarian en caso de
alteracion femenina
Ginecologia 215 63.6%
Andrologia 11 3.3%
Coloproctologia 11 3.3%
Oncologia 5 1.5%
Psicologo especialista en terapia sexual 96 28.4%

AP: atencion primaria.

En relacion con el tiempo total trabajado del profe-
sional con respecto al profesional al que derivaria al
paciente ostomizado, en caso del hombre existe sig-
nificacion (p = 0.001). Los profesionales con menos
de 30 afos trabajados mayoritariamente derivan el
paciente al urdlogo. Sin embargo, el 21.1% con una
experiencia laboral mayor de 30 afios derivardn a un
psicologo especialista.

Sentimientos que produce en el
profesional hablar de la sexualidad del
paciente ostomizado

El 73.4% (248) sanitarios hablarian abiertamente
del tema si el paciente le demandase informacion
sobre su sexualidad.

El 55.9% (189) de los encuestados considera que
el sanitario es quien debe introducir el tema de la
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sexualidad durante la entrevista clinica, frente al
44 1% (149) que piensa que dicho tema debe ser in-
troducido por el paciente. Respecto al momento para
tratarlo, el 79.9% (270) considera que es en cualquier
momento del proceso si surgen dudas.

La figura 3 expone los sentimientos generados en
los profesionales al hablar de sexo. El sentimiento de
normalidad estd mas arraigado entre el personal de
enfermeria.

En general, el 62.7% (212) considera importante
tratar la sexualidad.

Discusion

A pesar de la importancia que se le da a la sexua-
lidad en el paciente ostomizado, apenas hay datos
sobre los conocimientos de los profesionales sanita-
rios respecto a este tema.

La tasa de respuesta al cuestionario fue del 41.6%
(388 profesionales), como la reflejada por estudios de
similares caracteristicas™". Muchos de estos estudios
realizan las encuestas enviando el cuestionario por
correo. En este estudio la encuesta fue entregada
personalmente a los responsables de cada unidad
evaluada, para su posterior difusion entre la poblacién
objetivo. Este hecho no ha modificado el porcentaje
de respuestas, pero llama la atencién la mayor tasa
de respuestas del grupo de enfermeria frente a los mé-
dicos, aunque no presenta significacion estadistica.

Kaner et al.®® consideran que un factor importante
que influye en la respuesta de este tipo de cuestiona-
rios es el tema de investigacion, ya que si la persona
encuestada esta interesada en el tema, la tasa de
respuesta es mayor. Por los resultados obtenidos y
esta teoria, deducimos que la sexualidad en el pacien-
te ostomizado es un tema de interés, especialmente
en el campo de enfermeria. Este hecho se corrobora
por la variedad de publicaciones de enfermeria referi-
das a este tema'®??, pero no se centran en la forma-
cién ni en el nivel de conocimientos adquiridos.

Analizando la poblacién que responde a las en-
cuestas se concluye que el grupo de profesionales de
enfermeria hospitalaria supera al de los médicos es-
pecialistas. Esto puede constituir un sesgo, ya que al
ser un estudio que parte de profesionales de enfer-
meria hospitalaria, es mas sencillo acceder a profe-
sionales dentro del ambito hospitalario que a los
profesionales de atencidn primaria, con los que habi-
tualmente el contacto es escaso.

La poblacion encuestada concuerda con la de otros
estudios de similares caracteristicas'2%. Un ejemplo
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Figura 3. Sentimientos de los profesionales al tratar la sexualidad con
el paciente.

de ello son estudios que contemplan el conocimiento
de profesionales sanitarios acerca de la incontinencia
fecal. El tema de estudio se considera comparable a
la sexualidad del ostomizado por ser, también, un
tema tabu. La edad media de los encuestados es de
47.7 afnos, muy parecida a los 41.6 afios de media de
la poblacién encuestada para la realizacion de este
trabajo. De igual manera, la experiencia profesional
en la muestra de este estudio es de menor de 20 afios
en el 65% de los casos y, en el estudio de Ng Kheng-
Seong et al.® es del 72.5%.

A pesar de tener mas y mejor formacion en sexua-
lidad en la actualidad, no existen diferencias estadis-
ticamente significativas en cuanto al nivel de
conocimientos y el tiempo global trabajado. La forma-
cidn en ostomias si es significativamente mejor.

Respecto al sexo de los participantes, como era de
esperar, es mayoritariamente femenino, al igual que en
otros estudios actuales. En cambio, en estudios de los
afos 70% sobre los conocimientos de sexualidad en los
médicos, el 100% de los encuestados eran hombres.

Los participantes capturados para este estudio re-
presentan un colectivo variado y, pese a la distinta
formacion durante las respectivas carreras universi-
tarias, todos coinciden en la escasez de conocimientos
aprendidos. No se aprecian diferencias significativas
entre ellos.

En Espafa, segun la literatura®, los pacientes no
hablan abiertamente de disfuncién sexual y esperan
que sea el profesional sanitario quien les interrogue
sobre sus problemas sexuales. Si bien mas de la mi-
tad de los encuestados afirma que debe ser el profe-
sional quien introduzca el tema, la realidad (atendiendo
a otra de las preguntas realizadas) es que solo lo
tratan cuando el paciente lo demanda.



Se considera que los profesionales mas capacitados
para dar respuesta a las preguntas generales del pa-
ciente ostomizado son los urdlogos. En cuanto al cir-
cuito de derivacion de pacientes ostomizados, los
encuestados consideran que la enfermera estomate-
rapeuta es la persona mas adecuada para tratar el
tema de la sexualidad, antes incluso que los urélogos
o los ginecdlogos. Por lo tanto, la respuesta a la pre-
gunta de a qué profesional derivarian a un paciente
ostomizado que demanda dudas sobre como afrontar
su nueva sexualidad es curiosa, ya que lo que se es-
pera es derivar al paciente al profesional mas capaci-
tado. Probablemente la respuesta esté sesgada
porque los encuestados sabian que el estudio fue
realizado, entre otros, por estomaterapeutas. Al pre-
guntar sobre la disfuncién sexual, si responden que
derivarian a los pacientes ostomizados a urélogos y
ginecologos.

Otra situacién pareja se da cuando se interroga por
los sentimientos que produce en el sanitario hablar
de sexo con los pacientes. Como ya ha sido mencio-
nado anteriormente, si no se tienen suficientes cono-
cimientos sobre un tema, hablar de ese tema con un
paciente, al menos, generara inseguridad; de nuevo
destaca que el 65% de los encuestados responden
que abordarian el tema con normalidad. Esta res-
puesta no parece muy logica y sugiere que los en-
cuestados traten de ocultar esos sentimientos de
pudor e inseguridad que les genera hablar de sexo.

Estd ampliamente demostrado el beneficio de ex-
plicar al paciente, antes de la intervencion, qué es un
estoma y los cuidados que necesita una vez realiza-
do'2%6.27 | a mayoria de los profesionales piensan que
debe abordarse en el momento en que surge la in-
certidumbre. Solo el 18.9% cree que es impor-
tante hablar del tema de estudio en el momento
prequirurgico.

Destaca que los profesionales con mayor conoci-
miento sobre el tratamiento de la disfuncién sexual
masculina son los médicos de atencion primaria. En
cambio, son los que menos conocimientos tienen so-
bre la disfuncién sexual femenina. Este hecho puede
estar relacionado con la escasa consulta por parte de
las mujeres sobre sus disfunciones sexuales, que
hace que los médicos las desconozcan?.

En general, los encuestados coinciden en que la
sexualidad se vera afectada después de realizar una
ostomia. Mas de una cuarta parte dice que no se
recuperard y que el paciente debe aceptar los
cambios.

Y. Rodriguez-Maldonado et al. Ostomia y sexualidad

Conclusiones

Es fundamental que el paciente pueda recibir una
atencion integral. Esta debe incluir la sexualidad y
para ello es necesario formar a profesionales. Este
estudio confirma la escasez actual de conocimientos
desde la universidad sobre este tema entre los profe-
sionales de la salud. La falta de preparacion para
afrontar los interrogantes del paciente, la barrera del
pudor y los prejuicios hacen que sea un tema insufi-
cientemente tratado y abordado.

Se necesitan herramientas de formacién que ayu-
den a los profesionales a desarrollar conocimientos,
confianza y comodidad a la hora de hablar de sexua-
lidad con el ostomizado.

Seria valorable la creacion de un circuito de deri-
vacion en el abordaje de la sexualidad en estos pa-
cientes para fomentar un ambiente de confianza entre
el profesional y el paciente para que puedan hablar
del tema sin miedo.
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Esta investigacion no recibid financiacion publica,
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Endocarditis infecciosa sin dispositivos intracardiacos ni
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Infectious endocarditis without intracardiac devices or underlying structural heart disease
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Resumen

Obijetivo: Describir aspectos clinicos, microbioldgicos y ecocardiograficos de endocarditis en un grupo especifico de pacientes
sin dispositivos intracardiacos ni cardiopatia estructural subyacente. Método: Estudio retrospectivo en el que se revisaron
expedientes clinicos y reportes ecocardiogréaficos durante el periodo de 1997 a 2020. Se aplicaron los criterios modificados
de Duke. Se describié la muestra por edad, sexo, enfermedad sistémica, vegetaciones y agente microbioldgico. Se excluyeron
pacientes con cardiopatia estructural o Libman-Sacks. Andlisis estadistico: univariado expresado en frecuencias, utilizando
medidas de dispersion y tendencia central. Resultados: Se revisaron 30,000 reportes ecocardiograficos, de los cuales solo
1350 tenian como motivo de envio endocarditis infecciosa, y de estos se seleccionaron 248 casos. La edad promedio fue de
48.1 + 16.7 afios. Hubo 140 hombres (56%) y 108 mujeres (44%). El signo ecocardiografico mas frecuente fue la vegetacion,
en 278 (93.60%), y la ubicacion mas comun fue mitral (35.55%), con un nimero mayor de casos en el ventriculo derecho de
lo esperado. La enfermedad sistémica mas comin fue la enfermedad renal, en 135 (41.08%). Se identific6 un caso de Strep-
tococcus thoraltensis no reportado previamente en México. Conclusiones: La presencia de endocarditis infecciosa ha au-
mentado debido a procedimientos invasivos intrahospitalarios y farmacos. Por su complejidad, los equipos multidisciplinarios
son indispensables.

Palabras clave: Endocarditis. Endocarditis infecciosa. Vegetacion.

Abstract

Objective: To describe clinical, microbiological and echocardiographic aspects of endocarditis in a specific group of patients
without intracardiac devices or underlying structural heart disease. Method: Retrospective study, clinical records and echocar-
diographic reports were reviewed during the period 1997 to 2020. Duke’s modified criteria were applied. Statistical analysis:
univariate expressed in frequencies, using measures of dispersion and central tendency. Results: 30,000 echocardiographic
reports were reviewed, only 1350 had infectious endocarditis as a reason for sending, of which 248 cases were selected. The
mean age was 48.1 + 16.7 years. 140 men (56%) and 108 women (44%). The most frequent echocardiographic sign was
vegetation, in 278 (93.60%), and most common location was mitral (35.56%), with a higher number of cases in the right ventricle
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than expected. The most common systemic disease was kidney disease, in 135 (41.08%). A case of Streptococcus thoralten-
sis not previously reported in Mexico was identified. Conclusions: The presence of infectious endocarditis has increased due
to invasive in-hospital and drug procedures. Due to their complexity, multidisciplinary teams are indispensable.

Keywords: Endocarditis. Infectious endocarditis. Vegetation.

|ntroducci6n

La endocarditis infecciosa (El) es una enfermedad
multisistémica que resulta de la infeccion, usualmente
por bacterias, en la superficie endocardica del cora-
zon. Se clasifica de acuerdo con su ubicacién, pre-
sentaciéon clinica, modo de adquisicion, agente
infeccioso o presencia de cardiopatia estructural sub-
yacente'2. La El alcanza una mortalidad que puede
variar entre paises, pero que se mantiene superior al
30% en un plazo de 30 dias. Su incidencia es de 3-10
casos por cada 100,000 personas/afio?®. No obstante,
revisiones contemporaneas han alertado de un au-
mento epidemioldgico gradual, de 0.32 a 0.75 casos
por 100,000 habitantes en los Estados Unidos de
América®, donde el 30% estan asociados a los cuida-
dos de la saluds.

En el afo 2011, los consensos de expertos en Eu-
ropa ya alertaban sobre la relevancia de los factores
predisponentes de la enfermedad®, tal como lo de-
muestra el metaanalisis realizado por Rigau et al.’, en
el que la presentacion clinica, el tratamiento, el pro-
nostico y la mortalidad varian al estratificar a los pa-
cientes segun la localizacion de las vegetaciones y
los factores predisponentes, como presencia de dis-
positivos intracardiacos, usuarios de drogas intrave-
nosas o cardiopatia estructural subyacente (reumatica,
degenerativa, congénita o isquémica). Otros grupos
de riesgo propuestos son los pacientes en hemodié-
lisis, bajo terapia con inmunosupresores, con cirugia
no cardiaca y de edad avanzada, entre otros®®.

En México, los reportes de El iniciaron en 1976 y
se enfocaron en las valvulas nativas en comparacion
con las protésicas, la microbiologia, las complicacio-
nes embdlicas o el tratamiento médico comparado
con el quirdrgico™®'. Sin embargo, se tiene menos
informacion sobre los factores predisponentes, la pre-
sentacion clinica, los agentes microbioldgicos y las
complicaciones en pacientes con enfermedad sisté-
mica, sin dispositivos intracardiacos ni cardiopatia
estructural subyacente'"'2, El objetivo de este estudio
fue identificar aspectos clinicos y factores predispo-
nentes de este grupo de pacientes.

Método

Es un estudio retrospectivo con revision de todos
los estudios ecocardiograficos realizados en el depar-
tamento clinico de Cardiologia de la UMAE Hospital
de Especialidades “Dr. Bernardo Sepulveda Gutié-
rrez” del Centro Médico Nacional Siglo XXI del IMSS.
Se incluyeron solo los pacientes que cumplian los
criterios absolutos o posibles de Duke modificados™.
Se excluyeron los pacientes con El en vélvula proté-
sica, portadores de marcapasos, con antecedente de
cardiopatia estructural subyacente y con endocarditis
no infecciosa de tipo Libman-Sacks.

Los estudios reportados fueron realizados con un
equipo ecocardiografico comercialmente disponible
(iE33®, Philips Medical System, Andover, MA, USA).
Las iméagenes bidimensionales y modo M se obtuvie-
ron desde las aproximaciones paraesternal y apical
con el paciente en decubito lateral izquierdo. Para las
mediciones se siguieron las recomendaciones de la
American Society of Echocardiography'. Los criterios
ecocardiograficos para el diagndstico de El fueron los
las guias de la European Society of Cardiology, y se
consideraron las siguientes definiciones: vegetacion,
absceso, aneurisma, pseudoaneurisma, perforacion,
fistula y aneurisma valvular™.

Se realizd estadistica descriptiva, expresada en
medias y desviacién estandar para las variables cuan-
titativas, y en porcentajes para las variables dicotd-
micas. Se calculd la incidencia considerando el
numero total de casos y estudios realizados por afio.
Se utiliz6 el programa SPSS Statistics version 22.0.

Resultados

Entre enero de 1997 y diciembre de 2020 se revi-
saron 30,000 estudios de pacientes que acudieron al
departamento clinico de cardiologia, de los cuales
248 casos cumplieron con los criterios de inclusién
de El, con un promedio de incidencia anual de 5 por
1000 estudios ecocardiograficos y con un aumento
del 35.9% de los casos en el Ultimo afio con respecto
al anterior (12.8 vs. 8.2). Hubo 140 hombres y 108
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Figura 1. Endocarditis de auricula derecha. Plano bicava del eco-
cardiograma transesofagico. Se observa una vegetacion adherida al
extremo distal del catéter de hemodialisis y otra en la desembocadura
de la vena cava inferior.

mujeres, y el promedio de edad fue de 48.1 + 16.7
afos (Fig. 1).

Presentaron una o mas enfermedades sistémicas
207 (83.20%) pacientes. La enfermedad renal cronica
(ERC) fue la méas frecuente, en el 54.43% (135 casos),
seguida de las enfermedades endocrinoldgicas en el
27.41% (diabetes mellitus 43, hipotiroidismo 18, disli-
pidemia 7), las reumatoldgicas en el 7.25% (lupus
sistémico 8, artritis reumatoide 4, vasculitis 3, derma-
tomiositis 2, fibromialgia 1), por tumor sdlido en el
5.18% (17), las hematoldgicas en el 3.62% (leucemias
6, anemia aplasica 2, amiloidosis 1), las neuroldgicas
en el 1.20% (esclerosis multiple 1, Guillain-Barré 1,
evento vascular cerebral 1) y las gastrointestinales
con unicamente 2 casos de colitis ulcerosa (0.60%).
En 157 pacientes (63.30%) se logré identificar al me-
nos un factor predisponente. De los 196 casos con
factores predisponentes, el mas frecuente fue la pre-
sencia de catéter para hemodidlisis, en 96 pacientes,
y solo hubo 6 casos con antecedente de extraccién
dentaria en los 12 meses previos al desarrollo de El
(Tabla 1).

La manifestacion clinica mas comun al ingreso hos-
pitalario fue la fiebre (52.54%), seguida de la hipoten-
sién (6.77%), la disnea (5.93%) y la pérdida de peso
(4.23%); las hemorragias en astilla, el absceso farin-
geo y la bradicardia fueron menos frecuentes, alcan-
zando el 7.61%. Se presentaron complicaciones en
23 (9.23%) pacientes: embolia cerebral en 12 (52.7%),
embolia pulmonar en 6 (26.06%), osteomielitis en
4 (17.39%) y pseudoaneurisma micético en 1 (4.34%).

El ecocardiograma fue el método mas utilizado
(100%) para el diagndstico de El. El 36% fueron por
via transesofagica debido a la sintomatologia

Tabla 1. Factores predisponentes, presentacion clinica y
complicaciones de la endocarditis infecciosa

n %
Enfermedad sistémica 248 100
Enfermedad renal cronica 135 54.43
Hipertension arterial sistémica 51 20.56
Diabetes mellitus 43 17.33
Otros 99 39.91
Factores predisponentes 196 100
Hemodialisis 96 48.95
Farmacos inmunosupresores 27 13.78
Usuario de drogas intravenosas 19 9.69
Catéter central 25 12.76
Trasplante de 6rgano 9 4.59
Dialisis peritoneal 8 4.08
Extraccion dental 6 3.06
Infeccion de tejidos 6 3.06
Presentacion clinica 118 100
Fiebre 62 52.54
Secrecion purulenta 18 15.25
Neurologica: delirium, crisis 9 7.66
convulsivas, evento vascular cerebral
Otras 9 24.55

persistente de El. Otros estudios fueron la tomografia
computarizada en 12 pacientes y gammagrama con
ciprofloxacino en 9 (3.62%).

Se identificaron 301 imagenes compatibles con
El: 282 vegetaciones (93.60%), 7 casos (2.35%) con
perforacion valvular, 7 casos (2.35%) de aneurisma/
pseudoaneurisma y 5 casos (1.68%) sugestivos de
absceso por ecocardiografia. El didmetro méximo
promedio de las vegetaciones fue 16.81 + 11 mm y el
minimo promedio fue 10 + 8.9 mm. Para los pacientes
sometidos a trasplante (8 renales y 1 de médula), el
tamafo promedio de las vegetaciones fue de 10 mm,
sin diferencias para el promedio general (Tabla 2).

La localizacién mas frecuente de la El fue el cora-
z6n izquierdo, en 175 casos (58.13%); la valvula mitral
fue la mas afectada, en 107 casos (35.55%), seguida
de la adrtica en 65 (21.59%), de la auricula izquierda
en 2 (0.66%) y del ventriculo izquierdo en 1. La El del
corazon derecho se observd en 126 (41.86%) image-
nes ecocardiograficas y la localizacion mas frecuente
fue en la auricula derecha, en 61 (20.27%) casos,
seguida de la valvula tricuspide en 46 (15.28%), la
vena cava en 11 (3.65%), la valvula pulmonar en
5 (1.66%) y el ventriculo derecho en 3 (Fig. 2).

Con respecto a los hemocultivos, hubo 113 resul-
tados positivos (45.56%) y el agente aislado con mas
frecuencia fue Staphylococcus aureus, en 49 casos
(42.61%), y en segundo lugar Staphylococcus
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Tabla 2. Hallazgos ecocardiograficos y localizacion de la
endocarditis infecciosa

Imagenes Numero de imagenes %
ecocardiograficas de El que sugieren El
(n=301)

Vegetaciones 282 93.68
Una 215 71.42
Dos 58 19.26
Tres 2.99
Perforacion 2.32
Pseudoaneurisma 7 2.32
Absceso 5 1.66

Localizacion de
los hallazgos

Ndmero de imagenes
que sugieren El

%

ecocardiograficos (n=301)

Cavidades izquierdas 175 58.13
Valvula mitral 107 35.54
Valvula adrtica 65 21.59
Auricula izquierda 2 0.66
Ventriculo izquierdo 1 0.33
Cavidades derechas 126 41.86
Auricula derecha 61 20.26
Valvula tricuspide 46 15.28
Vena cava 11 3.65
Vélvula pulmonar 5 1.66
Ventriculo derecho 3 0.99

El: endocarditis infecciosa.

epidermidis en 19 casos (16.52%); se reportd un ais-
lamiento de Streptococcus thoraltensis verificado con
estudio histopatoldgico. Otro grupo infrecuente fue-
ron los hongos (5.26%), que incluyd 1 caso de His-
toplasma capsulatum y 5 de Candida albicans. El
antibiograma reporté un 26.53% de S. aureus resis-
tente a la oxacilina; solo se encontré un caso de
Enterococcus gallinarum que fue resistente a la van-
comicina (Fig. 3).

Discusion

La El sin cardiopatia estructural subyacente previa
alcanza el 2% al 58% en series de casos reportados’®.
Nuestro estudio es la mayor serie de casos reporta-
dos de El en pacientes con enfermedad sistémica y
sin cardiopatia estructural subyacente ni dispositivos
intracardiacos en nuestro pais. La media de casos

Figura 2. Endocarditis de valvula mitral. Plano del eje largo del ven-
triculo izquierdo del ecocardiograma transesofagico. Se observa una
perforacion del segmento A2 de la valvula mitral (imagen izquierda)
que condiciona un flujo regurgitante (imagen derecha). El meca-
nismo de la insuficiencia corresponde al tipo | de la clasificacion de
Carpentier.

Figura 3. Endocarditis de valvula adrtica. Con la tincion de Gram se
identificaron cocos grampositivos (puntos azules), que correspondie-
ron a S. thoraltensis en los hemocultivos.

anuales fue de 5/1000 en esta unidad de cardiologia,
con un pico maximo en 2017 de 27 casos, que al
compararse con otras series de casos publicados es
una incidencia mayor (10.4 vs. 6-9/100,000 habitan-
tes)”. En los ultimos 5 afios se ha registrado un in-
cremento de un 45.5% con respecto a los 5 afos
anteriores (2001-2005). Este aumento es concordante
con la tendencia actual observada en paises de alto
ingresos, como Alemania, donde Zahn et al.®® descri-
ben un incremento de casos y adicionalmente una
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alta mortalidad hospitalaria (21.96%), que no parece
disminuir a pesar del desarrollo de herramientas para
su diagndstico y tratamiento quirdrgico.

La edad promedio de nuestra poblacion estudiada
fue de 48.1 + 16.7 afios, semejante a la reportada por
Wu et al.”® en su estudio. Una explicacion posible es
la no inclusidn de casos con valvulopatias degenera-
tivas, enfermedad que se asocia a edades avanza-
das®. A diferencia de otras series, la El fue mas
frecuente en los hombres que en las mujeres, con una
proporcion de 1.33:1, muy diferente a algunos repor-
tes en los que es hasta de 9:1?'.

El riesgo de desarrollar El depende de una serie
de factores relacionados con el huésped y de facto-
res externos quirdrgicos o terapéuticos que causan
bacteriemia transitoria: mala higiene bucal, alcoholis-
mo crdnico, lupus eritematoso sistémico, diabetes
mellitus, insuficiencia renal, etc.?2. Al menos una en-
fermedad sistémica estuvo presente en 207 (83.20%)
pacientes; de ellas, la mas frecuente fue la ERC, de
modo similar a lo reportado en otros estudios. El
factor predisponente mas importante fue la hemodia-
lisis, en 96 pacientes, lo cual fue superior que en
otras series®; no obstante, es necesario mencionar
que nuestro hospital es un centro de referencia para
pacientes con ERC, por lo que existe un riesgo de
sobrerrepresentacion. Por otro lado, nuestra revision
de casos fue durante 23 afos, una fortaleza con res-
pecto a otros estudios en pacientes con ERC cuya
observacién de ingresos fue solo por 4 afios y con
menos pacientes?. Otra fortaleza fue que en nuestro
estudio si fue posible identificar varios factores pre-
disponentes, ya que los pacientes sin al menos un
factor predisponente alcanzaron un 36.7% (91 de 248
pacientes), cifra mucho menor que la reportada por
Castillo et al.?s de un 68% (33 de 49 pacientes).

Con respecto a la presentacion clinica, tuvo fiebre
el 52.54% de la poblacion, que comparado con otros
estudios fue menos frecuente (80%-94%). Una expli-
cacion posible es la inmunosupresién de algunos pa-
cientes propuesta por DeSimone et al®, en cuyo
estudio un 46% de los pacientes con El no presenta-
ron fiebre por esta causa.

De las complicaciones sistémicas por El, las mas
frecuentes fueron las neuroldgicas, que se presentaron
en mas del 30% de los casos, aunque no se descarta
que ocurran con mas frecuencia debido al poco tami-
zaje con estudios tomograficos o de resonancia mag-
nética en nuestro medio, ya que otras revisiones
encuentran mas del 30%, inclusive alcanzado un
60%2"28. En nuestro estudio, el tamafio promedio de

las vegetaciones fue de 13.2 mm, un menor tamafo
en comparacion con otros casos reportados (14.2 mm),
lo cual posiblemente esta relacionado con la baja fre-
cuencia de esta complicacion (4.8%)%. Otra complica-
ciéon embdlica en el estudio que fue relacionada con
El de lado izquierdo fue un pseudoaneurisma micdtico,
asi como un caso de osteomielitis.

El lado izquierdo del corazdn es la localizacion més
frecuente de la El; en diferentes series publicadas se
reporta una incidencia de hasta el 80%. En nuestro
estudio, la valvula mitral fue la principal afectada,
hasta un 50%, seguida de la adrtica y de ambas val-
vulas con un 10-25%%2°. El sitio mas comun de El del
lado izquierdo fue la valvula mitral, en un 64%, segui-
da de la adrtica en un 37%, de modo similar a otras
cohortes?®*°,

La El de lado derecho del corazén representa
entre el 5% y el 10% de la poblacion general, pero
asciende hasta el 90% en los usuarios de drogas
inyectables. Segun los estudios publicados, solo el
10% ocurren en pacientes con presencia de catéte-
res intravasculares para hemodidlisis, quimiotera-
pia, prétesis vasculares o aparatos intracardiacos®.
Sin embargo, en nuestro estudio se observaron tres
veces mas imagenes ecocardiograficas ubicadas en
el corazon derecho, 107 (35.54%) pacientes no
usuarios de drogas intravenosas; por lo tanto, los
tratamientos invasivos en nuestro medio podrian te-
ner un papel mas relevante en el desarrollo de El
que lo descrito previamente®'. Destaca, ademas,
que la mayor presencia de lesiones en el corazon
derecho fue en la auricula derecha y no en la valvula
tricuspide (20.27% vs. 15.28%), como era lo espe-
rado por el grupo de investigacion, ya que esta ul-
tima esta descrita hasta en un 90% de las lesiones
en el corazon derecho; esto Ultimo podria estar aso-
ciado al tratamiento invasivo de la hemodialisis®.

S. aureus fue el agente mas aislado, de modo
similar a otros estudios. En el caso de los estrep-
tococos, estos fueron menormente aislados que en
el estudio de Castillo et al.**(4.38% vs. 34%). A pe-
sar de ello, destaca un aislamiento de S. thoralten-
sis, un agente raro para El (reportado en Vietham
en 2020 en un paciente con El de valvula me-
canica), por lo que comparado con la literatura mé-
dica seria este el primer caso de El en valvula
nativa y el primer caso en México causado por este
agente, que estuvo asociado a perforacion de la
valvula adrtica y embolia séptica a sistema nervioso
central®*. En el grupo de los hongos se identificé un
caso de Histoplasma capsulatum, el cual ya ha sido
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previamente reportado por investigadores de este
hospital®. No fue posible realizar el seguimiento de
los casos de El.

Conclusiones

La presencia de El asociada a enfermedad sistémi-
ca se encontré en 248 pacientes en 23 afos de revi-
sion de los casos en nuestro hospital, con una
incidencia de 5/1000. La enfermedad sistémica mas
frecuente fue la ERC, en 135 pacientes, y como factor
predisponente la presencia de catéteres para hemo-
dialisis en 96 pacientes. La localizacion mas frecuen-
te fue la valvula mitral, en 107 pacientes, pero en el
corazoén derecho la frecuencia fue tres veces mas que
lo reportado en la literatura. La complicacion mas
comun fue embolia al sistema nervioso central (4.8%).
Se aisl6 un S. thoraltensis y el agente mas frecuente
fue S. aureus.
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Resumen

Objetivo: Determinar la eficacia de la procalcitonina (PCT) y la proteina C reactiva (PCR) séricas en el diagnéstico de fuga
anastomotica (FA) en los pacientes sometidos a cirugia colorrectal. Método: Prueba diagnéstica en un hospital de tercer nivel. Se
excluyeron los pacientes que no tuvieron mediciones preoperatorias de PCT y PCR. Se eliminaron los que cursaron con infeccion
posoperatoria no relacionada con FA. Las medidas de eficacia diagndstica fueron sensibilidad (S), especificidad (E), valores predic-
tivos positivo (VPP) y negativo (VPN), razones de verosimilitud positiva (RV+) y negativa (RV-), y area bajo la curva caracteristica
operativa del receptor (AUROC). Resultados: Se analizaron 39 pacientes, de los cuales 6 (15.4%) tuvieron FA. La PCT y la PCR
aumentaron al segundo dia posoperatorio solo en los pacientes con FA. Los puntos de corte al dia 2 fueron 1.55 ng/ml para PCT
y 11.25 mg/l para PCR. La prueba mas eficaz fue la PCR al dia 2 (AUROC: 1.00; S: 100%; E: 96.7%, VPP: 85.7%,; VPN: 100%;
RV+: 33.0). Conclusiones: La PCR en el segundo dia posoperatorio fue la prueba mas eficaz en el diagnéstico temprano de FA
en los pacientes sometidos a cirugia colorrectal, con un punto de corte inferior a lo reportado en la literatura internacional.

Palabras clave: Fuga anastomdtica. Sensibilidad y especificidad. Curva ROC. Valor predictivo de las pruebas. Procalcitonina.
Proteina C reactiva.

Abstract

Objective: To determine the efficacy of serum procalcitonin (PCT) and C-reactive protein (CRP) in the early diagnosis of anas-
tomotic leak (AL) in patients undergoing colorectal surgery. Method: Diagnostic test in a tertiary care hospital. Patients who did
not have preoperative measurements of PCT and CRP were excluded. Those with postoperative infection not related to AL were
eliminated. The diagnostic efficacy measures were sensitivity (Sn), specificity (Sp), positive (PPV) and negative (NPV) predictive
values, positive (LR+) and negative (LR-) likelihood ratios, and area under the receiver operating characteristic curve (AUROC).
Results: Thirty-nine patients were analyzed; six had AL (15.4%). PCT and CRP increased on the second postoperative day,
only in patients with AL. The cut-off points at the second postoperative day were 1.55 ng/mL for PCT and 11.25 mg/L for CRP.
The most efficacious test was PCR at second postoperative day (AUROC: 1.00; Sn: 100%; Sp: 96.7%; PPV: 85.7%; NPV: 100%;
LR+: 33.0). Conclusions: CRP at second postoperative day was the most effective test in the early diagnosis of AL in patients
undergoing colorectal surgery, with a cut-off point lower than that reported in the international literature.

Keywords: Anastomotic leak. Sensitivity and specificity. ROC curve. Predictive value of tests. Procalcitonin. C-reactive protein.
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|ntroducci6n

La dehiscencia o fuga anastomética (FA) es una de
las complicaciones mas serias de la cirugia digestiva
debido al mayor riesgo de complicaciones graves y
muerte’. La frecuencia con que se presenta es varia-
ble, situandose entre el 0.3% y el 33%?2”. La mortali-
dad asociada a la FA se reporta entre el 0.5% y el
45.5%>*8, Dentro de los factores de riesgo que se
conocen se encuentran el sexo masculino, la hiper-
tensién arterial, las transfusiones perioperatorias,
mas de 3 puntos en la escala de comorbilidad de
Charlson, la localizacién distal de la anastomosis, la
malnutricidn, la inmunosupresién, la diabetes, el an-
tecedente de uso cronico de antiinflamatorios no es-
teroideos y la radioterapia’*”8,

El diagnostico temprano de la FA es crucial para
una evolucion favorable del paciente. Sin embargo,
no es facil en el posoperatorio temprano, en ausen-
cia de manifestaciones clinicas®. Por tal motivo, es
imperativo contar con recursos auxiliares de labo-
ratorio y gabinete que incrementen la eficacia diag-
néstica. Al respecto, es comun que se decida
realizar una tomografia computarizada para refinar
el diagndstico, la cual ha mostrado una sensibilidad
del 69%°. Esto implica la necesidad de contar con
un recurso diagndstico mas rapido, preciso y
asequible.

Desde hace varios afios se han utilizado parame-
tros de laboratorio medidos en muestras de sangre
venosa en el posoperatorio, siendo dos de ellos la
procalcitonina (PCT) y la proteina C reactiva (PCR).
En primer lugar, la PCT es una prohormona peptidica
cuyo precursor, la preprocalcitonina, se sintetiza ini-
cialmente en las células C tiroideas, siendo normal
encontrar valores séricos muy bajos (< 0.05 ng/ml)
en condiciones fisioldgicas, pero aumentando de 100
a 1000 veces su sintesis extratiroidea como resultado
de la presencia de endotoxinas y de citocinas como
la interleucina-6, el factor de necrosis tumoral alfa y
la interleucina 1b'°. Asi, se ha utilizado con cierto
éxito en diferentes contextos diagndsticos relacio-
nados con la bacteriemia, tales como complicaciones
infecciosas de quemaduras y politraumatismos, me-
ningitis bacteriana, septicemia y pancreatitis, entre
otras'. El segundo marcador es la PCR, una proteina
pentamérica sintetizada por el higado, cuyos niveles
aumentan en respuesta a la inflamacion en virtud
de sus propiedades proinflamatorias y antiinflamato-
rias™. Este marcador, extensamente estudiado para

distinguir infecciones bacterianas de las no bacteria-
nas en pacientes febriles, puede ser una alternativa
costo-efectiva en entornos de recursos limitados
como parte del algoritmo diagndstico en cada situa-
cion clinica particular'®. Asi, aunque el analisis de la
eficacia diagndstica de la PCT y la PCR para la FA
ha sido objeto de estudio desde hace varios afos,
los puntos de corte para dichos marcadores son va-
riables, reportandose de 50 a 245 mg/I'*?° para la
PCR y de 0.27 a 5.27 ng/ml'®81921.22 parg la PCT.
Esta heterogeneidad de puntos de corte dificulta el
diagnoéstico temprano de FA. Ademas, no se encon-
traron estudios relacionados en poblacion mexicana.
El objetivo del presente estudio fue determinar la
eficacia de la PCT y la PCR séricas en el diagndstico
temprano de FA en los pacientes sometidos a cirugia
colorrectal.

Método

Se realizd un estudio ambispectivo de prueba diag-
nostica en pacientes intervenidos por cirugia colo-
rrectal en un hospital de tercer nivel que atiende
pacientes del noreste de México. Mediante un mues-
treo no probabilistico, por casos consecutivos, se
incluyeron los pacientes sometidos a cirugia electiva
de anastomosis convencional o laparoscdpica, du-
rante los meses de mayo a diciembre de 2021. Se
excluyeron aquellos que no contaban con determina-
ciones preoperatorias de PCT o PCR y quienes, al
momento del preoperatorio, mostraron datos clinicos
o de laboratorio de alguna infeccién activa (que ele-
varian la PCT y la PCR). Se eliminaron los pacientes
que cursaron con alguna infeccién concurrente en el
posoperatorio, no relacionada con una FA (infeccidn
urinaria y neumonia).

Procedimientos

Una vez aprobado el protocolo por el Comité de
Etica e Investigacion del hospital, se consultaron re-
trospectivamente los expedientes clinicos de los pa-
cientes cuya anastomosis colorrectal se realizé en los
meses de mayo a octubre de 2021. Se incluyeron en
el estudio si cumplieron los criterios de seleccion y
contaron con las determinaciones preoperatorias y
posoperatorias de PCT, PCR y leucocitos totales.
Posteriormente, se valord la inclusién prospectiva de
pacientes prequirdrgicos que cumplieran los criterios;
se les explicd el objetivo del estudio y se les invité a
participar mediante la firma del consentimiento
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informado. En total, se realizaron cuatro mediciones
de cada marcador inflamatorio: la primera el dia pre-
vio a la cirugia y las siguientes tres a los dias 1, 2 y
3 del posoperatorio, todas en muestras de sangre
venosa. Las determinaciones séricas de PCT y PCR
se realizaron mediante el método de absorbancia,
con Alinity He (Abbott, Illinois, USA, 2016). Asimismo,
el recuento leucocitario se realizd6 por método de
conteo automatico por hemocitémetro, con KX-21N
(Sysmex Corporation, USA, 2015). Para documentar
o descartar la presencia de FA se vigil6 a los pacien-
tes desde el primer dia posoperatorio hasta el alta a
domicilio. Se defini6 la FA por hallazgo en la reinter-
vencion de drenaje fecaloide de la herida, extravasa-
cion de contraste en el enema o presencia de aire 0
liquido en la region anastomotica visualizada por to-
mografia computarizada. El alta a domicilio se otorgo
de acuerdo con las indicaciones del médico tratante
si las condiciones clinicas del paciente lo
permitieron.

Aspectos éticos

El proyecto se someti¢ al Comité Local de Investiga-
cion 1901 del Instituto Mexicano del Seguro Social y
fue aceptado con el numero R-2021-1901-084. En todo
momento se garantizo la confidencialidad de los datos
y el anonimato de los pacientes que, a partir de la
aprobacioén del protocolo, firmaron un consentimiento
validamente informado para su inclusién en el estudio.
Asimismo, los expedientes de aquellos operados antes
de la aprobacidn del protocolo fueron consultados una
vez que este fue aprobado y manejados con absoluta
discrecion, respetando su anonimato.

Andlisis estadistico

Se estimaron medidas de tendencia central y disper-
sion para las variables cuantitativas, y proporciones
para las variables categodricas. Se usé la prueba U de
Mann-Whitney para la comparacion de rangos de edad
y dias de estancia hospitalaria entre pacientes con y
sin FA. Las proporciones de variables categdricas se
compararon mediante la prueba »*. Se considerd sig-
nificativo un valor de p < 0.05.

La eficacia de las pruebas de PCT y PCR se evalud
con las medidas de sensibilidad (S), especificidad (E),
valor predictivo positivo (VPP), valor predictivo negativo
(VPN), area bajo la curva caracteristica del receptor
operativo (AUROC), razén de verosimilitud positiva

(RV+) y razén de verosimilitud negativa (RV-), con in-
tervalos de confianza del 95%. Se determin6 el punto
de corte para PCT, PCR vy recuento leucocitario me-
diante el calculo del indice de Youden (S + E - 1). Las
estimaciones de dichos indicadores se realizaron con
el paquete estadistico gratuito Epidat 3.1%%. Los indica-
dores de eficacia diagndstica se consideraron inacep-
tables, aceptables o ideales, de acuerdo con los
siguientes criterios?*?”: S, VPP y VPN, ideales > 80%,
aceptable 60-79.9% e inaceptable < 60%; E, ideal =
95%, aceptable 90-94.9% e inaceptable < 90%; RV+,
ideal = 10, aceptable 5-10 e inaceptable < 5; y AUROC,
ideal > 0.90, aceptable 0.70-0.90 e inaceptable < 0.70.

Resultados

Se realizaron determinaciones de laboratorio en 42
pacientes y se eliminaron tres (sin FA), dado que dos
presentaron neumonia y uno infeccién urinaria al pri-
mer dia posoperatorio. Los tres pacientes eliminados
del andlisis no fueron diferentes del resto de la mues-
tra. Finalmente se conté con 39 pacientes, con un
promedio de edad de 51.9 + 13.2 afios. El 43.6% eran
mujeres. La comorbilidad mas frecuente fue la hiper-
tension arterial (30.8%). El diagndstico preoperatorio
mas frecuente fue cancer, en el 38.5% de los pacien-
tes, y la anastomosis colon-recto fue el tipo mas fre-
cuente. Del total de la muestra, el 15.4% presentaron
FA. De las variables clinicas y quirlrgicas analizadas,
solo la edad y los dias de estancia hospitalaria fueron
significativamente mayores entre los pacientes con FA
(p < 0.05y p <0.0001, respectivamente) (Tabla 1).

Evolucién posoperatoria de la PCT, la PCR
y el recuento leucocitario

Las concentraciones sanguineas de PCT y PCR au-
mentaron al segundo y tercer dias de posoperatorio en
los pacientes con FA, mientras que en aquellos sin FA
permanecieron en valores similares a los preoperatorios
(Figs. 1y 2). Los leucocitos totales se incrementaron el
primer dia, tanto en pacientes con FA como sin ella,
manteniéndose estables y sin diferencia entre grupos
al segundo vy tercer dias de posoperatorio (Fig. 3).

Eficacia diagnéstica de la PCT, la PCR y
los leucocitos totales

En la busqueda de los puntos de corte ideales, la
PCT y la PCR mostraron AUROC ideales, mientras
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Tabla 1. Caracteristicas clinicas y quirargicas de los pacientes sometidos a anastomosis intestinal

Total, n = 39 (%)

Edad, afios (media + DE) 519+ 132
Sexo
Mujeres 17 (43.6)
Hombres 22 (56.4)
Comorbilidades
Ninguna 12 (30.8)
Hipertension arterial 12 (30.8)
Diabetes 8(20.5)
Otras 7(17.9)
Diagnésticos preoperatorios
Cancer 15 (38.5)
Enfermedad diverticular 7(17.9)
Perforacion intestinal 7(17.9)
Enfermedad de Crohn 4(10.3)
Cucl 4(10.3)
Otros 3(7.7)
Tipos de anastomosis
Colon-recto 22 (56.4)
fleon-recto 8(20.5)
fleon-transverso 7(17.9)
fleon-ano 2(5.1)
Tipo de sutura
Manual 15 (38.5)
Mecanica 24 (61.5)
Abordaje quirdrgico
Laparotomia 18 (46.2)
LLaparoscopia 21(53.8)
Tipo de reseccion
Colon derecho 14 (35.9)
Sigmoides 13 (33.3)
Recto 6(15.4)
Colectomia parcial 4(10.3)
Colectomia total 2(5.1)
Estancia hospitalaria, dias (media + DE) 49+18

Fuga anastomotica p
Si, n =6 (%) No, n =33 (%)
637+79 498+ 128 0.011
0.374
4 (66.7) 13 (39.4)
2(33.3) 20 (60.6)
0.266
2(33.3) 10 (30.3)
1(16.7) 11 (33.3)
2(33.3) 6(18.2)
1(3.0) 6(18.2)
0.130
4 (66.7) 11 (33.3)
0(0) 4(7)
1(16.7) 6(18.2)
0(0) 4(12.1)
0(4) 4(12.1)
1(16.7) 4 (12.1)
0.321
2(33.3) 20 (60.6)
1(16.7) 7(21.2)
2(33.3) 5(15.2)
1(16.7) 1(3.0)
1.000
2(33.3) 13 (39.4)
4 (66.7) 20 (60.6)
0.387
4(66.7) 14 (42.4)
2(33.3) 19 (57.6)
0.520
2(33.3) 12 (36.4)
2(33.3) 11(33.3)
0(0) 6(18.2)
1(16.7) 3(9.1)
1(16.7) 3.0)
85+1.0 43+09 < 0.0001

CUCI: colitis ulcerativa crénica inespecifica; DE: desviacion estandar.

que en los leucocitos totales fue aceptable solo en
el dia 3 del posoperatorio. La S de los tres marca-
dores fue ideal en los tres dias posoperatorios, pero
no asi la E, que fue ideal al segundo dia posopera-
torio solo para la PCR. Ademas, dicho marcador fue
el que mejores VPP alcanzé en los dias 2y 3 (85.7%
y 75%, respectivamente) y el que obtuvo las RV+
mas altas (33 y 16.5, respectivamente). La PCT
mostré una E y un VPP inaceptables. Todos los
VPN fueron ideales. Dado el aumento consistente
de la PCT y la PCR a partir del dia 2 de posopera-
torio, los puntos de corte en ese momento fueron

1.55 ng/ml y 11.25 mg/l, respectivamente. Final-
mente, los indicadores de eficacia diagndstica de
los leucocitos totales fueron, en su mayoria, inacep-
tables (Tabla 2).

Discusion

En el presente estudio se encontré que la PCR
obtuvo un rendimiento diagndstico superior a la
PCT y los leucocitos totales al segundo dia poso-
peratorio. Este resultado es de gran importancia en
el seguimiento intrahospitalario del paciente, ya que
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Figura 1. Mediana de las concentraciones preoperatorias y posope-
ratorias de procalcitonina en 6 pacientes con fuga anastomética y 33
pacientes sin fuga anastomotica.
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Figura 2. Mediana de las concentraciones preoperatorias y posopera-
torias de proteina C reactiva en 6 pacientes con fuga anastomética y
33 sin fuga anastomética.

permitiria reconsiderar la decisiéon de un alta tem-
prana'. Un aspecto importante de este estudio es
el punto de corte de la PCR. En este trabajo se
encontré en 11.25 mg/l al dia 2, mientras que en
los estudios internacionales es muy variable, osci-
lando desde 44.32 mg/l en Turquia® hasta
245.64 mg/l en Polonia'®. Ademas, los dias posope-
ratorios en los que se encontraron los mejores pun-
tos de corte también son controversiales en la
literatura, desde el dia 2 en Croacia'® hasta el dia
6 en Portugal'®. A estas discrepancias se suman las
de la PCT. Como ejemplo, el presente estudio de-
termind un punto de corte de 1.55 ng/ml al dia 2,
mientras que se observan niveles desde 0.24 ng/ml
en Polonia?! hasta 5.27 ng/ml en Malasia®. De igual
manera, los dias posoperatorios de sus mejores
puntos de corte también son variables, desde el dia

14 -

12

10

Leucocitos totales (x 103/uL)

Preoperatorio Dia 1 Dia 2 Dia 3
—e—Sin fuga ..#..Con fuga
Figura 3. Mediana de las concentraciones preoperatorias y posope-

ratorias de leucocitos totales en 6 pacientes con fuga anastomética y
33 sin fuga anastomética.

3 en Polonia y Malasia'®?'?2 hasta el dia 5 en Es-
pafia®. Asi, puede observarse que los puntos de
corte de ambos marcadores inflamatorios son rela-
tivamente variables entre poblaciones. Al respecto,
cabe considerar que no se encontraron estudios
similares en poblacion mexicana, por lo que este
estudio es necesario para robustecer el cuerpo de
evidencia cientifica disponible para la practica qui-
rurgica mexicana.

Los pacientes del presente estudio tuvieron niveles
diagndsticos de ambos marcadores de menor magnitud
que otras poblaciones, por lo que una implicacion prac-
tica de este trabajo es que, con valores inferiores a los
internacionalmente publicados, se puede tener un alto
grado de sospecha de FA. Con base en esto, parece
razonable posponer el egreso de un paciente operado
que presenta esas cifras de PCR (el marcador inflama-
torio que logrd los méas altos indices de eficacia diag-
nostica) mientras se corrobora el diagndstico. Ademas,
en este estudio se pudo hacer evidente la evolucion
posoperatoria de las concentraciones circulantes de
ambos marcadores inflamatorios, junto con el recuento
leucocitario total. Sobre esto, es pertinente mencionar
que la cifra de leucocitos forma parte del arsenal ordi-
nario del laboratorio clinico, pero mostr6é una eficacia
diagndstica pobre, en comparacion con la PCR y la
PCT.

Derivado de los resultados de este trabajo, es per-
tinente recomendar la vigilancia diaria de los niveles
de PCR o, en su ausencia, de la PCT, ya que, al
menos en esta poblacién, mostraron un aumento con-
sistente desde el segundo dia posoperatorio. Asimis-
mo, pudo observarse que ambos marcadores
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Tabla 2. Eficacia diagnéstica en las mediciones séricas posoperatorias de procalcitonina, proteina C reactiva y leucocitos totales en

el diagnéstico temprano de fuga anastomética

Marcador

AUROC (I1C95%)

Punto de corte

S (IC95%)

E (IC95%)

PCT dia 1
PCT dia 2
PCT dia 3
PCR dia 1
PCR dia 2
PCR dia 3
Leucocitos dia 1
Leucocitos dia 2

Leucocitos dia 3

0.94 (0.85-1.00)
1,00 (1.00-1.00)
1.00 (1.00-1.00)
0.83 (0.66-0.99)
1.00 (1.00-1.00)
1.00 (1.00-1.00)
0.43 (0.24-0.63)
052 (0.33-0.71)
0.86 (0.76-1.00)

0.35 ng/ml
1.55 ng/ml
13.4 ng/ml
2.1mg/l
11.25 mg/l
63.85 mg/l
10.8 mil/l
11.7 miljul

11.6 miljyl

100% (91.7-100)
100% (91.7-100)
100% (91.7-100)
100% (91.7-100)
100% (91.7-100)
100% (91.7-100)
100% (91.7-100)
83.3% (45.2-100)
100% (91.7-100)

69.7% (52.5-86.9)
81.8% (67.1-96.5)
84.9% (71.1-98.6)
51.5% (33.0-70.1)
96.7% (89.6-100)
93.9% (84.3-100)
27.3% (10.6-44.0)
45.5% (27.0-64.0)
57.6% (39.2-76.0)

Marcador

VPP (IC95%)

VPN (IC95%)

RV+ (IC95%)

RV~ (IC95%)

PCT dia 1
PCT dia 2
PCT dia 3
PCR dia 1
PCR dia 2
PCR dia 3
Leucocitos dia 1
Leucocitos dia 2

Leucocitos dia 3

37.5% (10.7-64.4)
50.0% (17.5-82.4)
54.5% (20.6-88.5)
27.3% (6.4-48.2)
85.7% (52.7-100)
75.0% (38.7-100)
20.0% (4.0-36.0)
21.7% (2.7-40.8)
30.0% (7.4-52.6)

100% (97.8-100)
100% (98.2-100)
100% (98.2-100)
100% (97.1-100)
100% (98.4-100)
100% (98.4-100)
100% (94.4-100)
93.8% (78.8-100)
100% (97.4-100)

3.30 (1.97-5.54)
5.50 (2.67-11.34)
6.60 (2.94-14.80)
2.06 (1.45-2.93)
33.0 (4.79-227.36)
16.50 (4.31-63.22)
1.38 (1.12-1.69)
1,53 (0.95-2.46)
1.38 (1.12-1.69)

*

0.37 (0.06-2.28)

*

*Calculo no posible debido a que no hubo falsos negativos.

AUROC: érea bajo la curva caracteristica operativa de receptor; E: especificidad; IC95%: intervalo de confianza del 95%; PCR: proteina C reactiva; PCT: procalcitonina; RV+: razén de
verosimilitud positiva; RV-: razén de verosimilitud negativa; S: sensibilidad; VPN: valor predictivo negativo; VPP: valor predictivo positivo.

ofrecieron una S muy alta, pero con una E diferente.
En muchos de los estudios consultados se pudo evi-
denciar una S menor de la PCR, comparada con este
trabajo, aun con puntos de corte diagnéstico superio-
res. Un ejemplo es el estudio de Benoit et al.*°, en
Francia, que obtuvo una S del 63.6%%. Otros estudios
en Espafia®, Portugal'® y Brasil'*? mostraron resulta-
dos algo superiores, pero ninguno cercano al 100%,
y dos estudios realizados en Polonia encontraron una
S del 92%?' y del 100%@. La E de esta proteina oscild
desde el 66.1% en Turquia?® hasta el 98% en
Polonia',

En el caso de la PCT, la variabilidad internacional es
mas evidente, con una S tan baja como el 69% en
Croacia®™ y hasta el 100% en Malasia®. También la E
de este marcador oscild desde el 68%?2! hasta el 100%'®
en Polonia. Estas discrepancias en cuanto a la eficacia
diagndstica de ambas pruebas representan un reto

para el cirujano usuario de literatura cientifica, y con
mas razon tratandose de México, donde no se encontrd
registro de ningun articulo publicado sobre estos mar-
cadores. De acuerdo con estos resultados, es evidente
el papel de la PCR como una prueba que puede ser
util y precisa para el diagnostico temprano de FA. Se-
gun lo previamente expresado en el marco tedrico de
este trabajo, la importancia fisioldgica de dicho marca-
dor se debe a sus propiedades proinflamatorias y an-
tiinflamatorias™, y puede representar una opcion
asequible dentro de la bateria de recursos auxiliares
de diagndstico para el cirujano en un hospital con re-
cursos limitados'®.

Limitaciones

Es pertinente reconocer el reducido tamafio de la
muestra, lo cual se debe a que hubo pocas cirugias de
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anastomosis intestinal, muy probablemente por las res-
tricciones impuestas por la pandemia de COVID-19.
Esto pudo incidir en la estimacion de los indicadores
de eficacia diagndstica, por lo que estos resultados
deben tomarse con precauciéon y continuar con mas
estudios multicéntricos en poblaciéon mexicana. Una
fortaleza de este estudio es la inclusion de diferentes
medidas de eficacia diagndstica, lo cual pudo otorgar
una vision integral del rendimiento diagndstico de cada
prueba.

Conclusiones

La PCR en el segundo dia posoperatorio fue la prue-
ba con mayor eficacia en el diagnéstico temprano de
FA en los pacientes sometidos a cirugia colorrectal,
con un punto de corte inferior a lo reportado en la lite-
ratura internacional. Se recomienda continuar con esta
linea de investigacion con el objetivo de obtener esti-
maciones mas precisas, tanto de los puntos de corte
como de los indicadores de eficacia diagndstica. Esto
permitira que el cirujano cuente con evidencia oportuna
que le permita sustentar sus decisiones clinicas, sean
de alta temprana o de vigilancia intrahospitalaria mas
estrecha.
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Resumen

Objetivo: Aplicar un modelo de andlisis de redes neuronales artificiales (RNA) para identificar las variables que predicen el
liderazgo asignado y el éxito académico en egresados de seis generaciones de la carrera de Medicina. Método: Estudio anali-
tico, retrospectivo y comparativo. Participaron 1434 egresados. Se envi6é un cuestionario por correo electronico que incluyé el
consentimiento de participacion voluntaria. Se realizd analisis estadistico multivariado mediante RNA del tipo perceptron multi-
capa, arboles de decision y andlisis de impulsores. Resultados: Las RNA identificaron siete variables independientes que pre-
dijeron el éxito profesional y ocho para el liderazgo en los médicos egresados. Los arboles de decision identificaron diferencias
significativas en las variables desempefio profesional (p = 0.000), edad (p = 0.005) y actividades de educacion continua
(p = 0.034) relacionadas con el éxito profesional, y para el liderazgo las variables sexo (p = 0.000), promedio en el bachillerato
(p = 0.042), realizar practica clinica en el servicio social (p = 0.002) y actividades de educacién continua (p = 0.011).
Conclusiones: Las RNA identificaron las principales variables independientes predictoras del éxito profesional y el liderazgo de
los egresados. El estudio abre dos lineas de investigacion poco estudiadas con las técnicas de RNA en el area de la medicina.

Palabras clave: Carrera de Medicina. Seguimiento de egresados. Liderazgo. Exito académico. Redes neuronales artificiales.

Abstract

Objective: To apply an artificial neural networks analysis (ANN) model to identify variables that predict assigned leadership and
academic success in graduates of six generations of medical school. Method: Analytical, retrospective, comparative study. A total
of 1434 graduates participated. A questionnaire was sent to them by e-mail including a voluntary participation consent. A multiva-
riate statistical analysis using multi-layer perceptron ANN, decision trees and driver analysis was performed. Results: The ANN
identified seven independent variables that predicted professional success and eight for leadership in medical graduates. The
decision trees identified significant differences in the variables professional performance (p = 0.000), age (p = 0.005) and continuing
education activities (p = 0.034) related to professional success, and for leadership the variables gender (p = 0.000), high school
grades (p = 0.042), performing clinical practice during the social service year (p = 0.002) and continuing education activities
(p = 0.011). Conclusions: The ANN identified the main independent predictor variables of professional success and leadership of
the graduates. This study opens up two new lines of research little studied with the techniques of in the area of medicine.

Keywords: Medical career. Graduate follow-up. Leadership. Academic success. Artificial neural networks.
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|ntroducci6n

Para la Universidad Nacional Autonoma de México
(UNAM), y en particular la Facultad de Medicina, los es-
tudios de seguimiento de egresados representan un area
muy importante por la informacion que se obtiene de los
alumnos que egresan de su plan de estudios y de su
posible impacto en la préactica profesional, educativa y
social del pais. En el plan de estudios vigente de la Fa-
cultad de Medicina de la UNAM (Plan 2010) se contempla
el seguimiento de egresados para obtener informacion
acerca de las siguientes dreas generales: campo laboral,
perfil profesional, ingreso al sistema nacional de residen-
cias médicas y desempefio académico y profesional. El
mismo plan de estudios contempla la necesidad de hacer
estudios comparativos de sus egresados en su desem-
pefio profesional. Técnicamente, los estudios de segui-
miento no son sencillos de realizar por la gran dispersién
geografica de los egresados y las diferentes instituciones
laborales, tipo de practica publica o privada, administra-
cién y gerencia en medicina, entre otros factores de los
egresados. Por estas razones, en este trabajo de segui-
miento de egresados existe interés por estudiar dos areas
de importancia para la Facultad de Medicina: el liderazgo
y el éxito académico. El abordaje para estudiar estos dos
aspectos es de tipo predictivo, usando técnicas multiva-
riadas que en los Ultimos afos se han comenzado a
utilizar en la investigacion médica educativa: las redes
neuronales artificiales (RNA).

Las RNA son sistemas de procesamiento de infor-
macion cuya estructura y funcionamiento estan inspi-
rados en las redes neuronales bioldgicas'. El término
«red neuronal» se aplica a una familia de modelos
que se caracterizan por un gran espacio de parametro
y una estructura flexible, y proviene de los estudios
sobre el funcionamiento del cerebro?.

Una red neuronal se define como un conjunto de
elementos simples de procesamiento, llamados nodos
0 neuronas, que estan conectados entre si por cone-
xiones que tienen un valor numérico modificable, lla-
mado peso'. Dependiendo del modelo de relaciéon que
se presente pueden existir una 0 mas capas 0 nodos
que son ocultos o no visibles; estos se comunican unos
con otros, por lo que las ponderaciones sinapticas (pe-
s0s) no pueden interpretarse facilmente.

En la red neuronal de un conjunto de variables es
importante comprender la arquitectura general de
la red. Existen dos tipos principales: la red de percep-
trén multicapa y la red de funcién de base radial. Am-
bas son funciones de predictores, denominados

también entradas o variables independientes, que mi-
nimizan el error de prediccion de las variables de des-
tino (variables dependientes o salidas).

A diferencia de la regresion lineal, que se caracteriza
por un modelo y unos supuestos rigidos, las redes neu-
ronales son flexibles, no plantean hipétesis a priori acer-
cadeltipo de relaciones entre las variables independientes
y dependiente, y ademas no exigen supuestos tedricos
en la distribucion de los datos. En lugar de lo anterior,
la forma de las relaciones entre las variables se deter-
mina durante el proceso de aprendizaje de la propia red
neuronal, es decir, aprenden de si mismas.

En la figura 1 se muestra la arquitectura basica de
una RNA. Las entradas son los predictores o variables
independientes, y la capa de salida son todas y cada
una de las categorias de respuesta de la variable de-
pendiente. La capa oculta son los nodos o unidades no
observables de las relaciones entre las variables, las
cuales son formadas por las fuerzas o pesos de inter-
conexion entre las neuronas (flechas en fig. 1), de las
que se muestran como ejemplo algunas lineas intermi-
tentes en color mas claro que se interpretan con pesos
menores, es decir, con bajo valor de prediccion.

De esta forma, una red neuronal es un procesador dis-
tribuido en paralelo de forma masiva con una propension
natural a aimacenar conocimiento experimental y conver-
tirlo en disponible para su uso. Se asemeja al cerebro en
dos aspectos: 1) el conocimiento se adquiere por la red
mediante un proceso de aprendizaje; 2) las fuerzas de
conexion interneuronal, conocidas como ponderaciones
sinapticas, se utilizan para almacenar el conocimiento?.

En medicina y educacion existen trabajos en los que
las RNA se han aplicado como técnica de prediccion
multivariada; en medicina, destacan diversos escritos
al respecto'*°, y en el caso de la educacion se han
usado principalmente para predecir el rendimiento de
los estudiantes, el éxito académico y la seleccion de
estudiantes de residencias médicas'?%. No se han en-
contrado trabajos en los que las RNA se hayan utiliza-
do para predecir el liderazgo en estudiantes.

En el presente estudio se pretende aplicar la técnica
de RNA, por lo que no se hace una revisién profunda
de los conceptos respecto al liderazgo y el éxito de los
egresados de la carrera de Medicina; se remite al lec-
tor, en su caso, a los trabajos sobre éxito y liderazgo
consultados®*3'. Al respecto, destaca el trabajo de San-
chez®, realizado en 2015, quien hace una revision
narrativa de la literatura acerca del liderazgo (complejo
de definir y con multiples definiciones en la literatura)
y destaca las caracteristicas del liderazgo como rasgo
vs. proceso, o liderazgo asignado vs. emergente;

551



552

Cirugia y Cirujanos. 2023;91(4)

Variables independientes

Categoriasde la
Variable dependiente

Capa de salida

Capa oculta

Entradas

Figura 1. Arquitectura basica de una red neuronal artificial.

segun este autor, el tipo de liderazgo que se considero
en el presente estudio es el liderazgo asignado. Por
otro lado, Gatica et al.?* analizaron las variables aso-
ciadas al éxito académico en estudiantes de licencia-
tura de la Facultad de Medicina de la UNAM.

El objetivo del presente estudio fue aplicar un mo-
delo de analisis de RNA para identificar las variables
que predicen el liderazgo asignado y el éxito acadé-
mico en egresados de seis generaciones de la carrera
de Medicina de la Facultad de Medicina de la UNAM.

Método

Estudio multivariado, analitico, retrospectivo y compa-
rativo. Participaron 1434 alumnos egresados de la carre-
ra de Medicina, pertenecientes a las generaciones 2004
a 2009, de la Facultad de Medicina de la UNAM. Se
elabor6 un cuestionario con 62 variables, de las que se
seleccionaron 29 variables independientes distribuidas
en ocho areas: demograficas, familiares, trayectoria edu-
cativa del alumno media y superior, reprobacién de asig-
naturas, suspension de estudios, opiniones sobre el plan
de estudios de la carrera de Medicina, ingreso al posgra-
do de medicina en las especializaciones médicas, inser-
cion laboral y desempefio profesional publico o privado.
Las variables dependientes fueron éxito académico (pro-
fesional) y actividades de liderazgo asignado.

Definiciones operacionales
En el estudio se considero el liderazgo asignado como

haber sido consejero técnico estudiantil en la Facultad
de Medicina, jefe o representante de grupo, o lider

estudiantil, en eventos académicos durante la carrera
de Medicina. Asimismo, se consider6 como éxito aca-
démico (profesional) el desempefar puestos directivos
0 mandos medios, el reconocimiento profesional por sus
pares y la satisfacciéon con los ingresos econémicos
percibidos después de haber egresado de la carrera de
Medicina. El cuestionario fue validado en su contenido
por ocho profesores de la Facultad de Medicina con
experiencia docente mayor de 10 afios cada uno.

Se considerd pertinente que para los estudios de
seguimiento de egresados de la carrera de Medicina
debian haber transcurrido al menos 5 afos desde el
egreso para evaluar el desarrollo profesional alcanzado
con cierta estabilidad en su actividad profesional. Por
esta razdn, se eligieron las generaciones de egresados
que concluyeron la carrera de Medicina en los afios
2004 a 2009. De esta forma, la ultima generacion
(2009) tenia al menos 6.5 anos de haber egresado.

Meétodo de recoleccion de la informacion

Se envid un correo electronico a todos los egresados
en el que se les invitaba a participar en el estudio en forma
voluntaria y contestar un cuestionario en formato electro-
nico. Los correos electronicos de los egresados fueron
proporcionados por la Secretaria de Servicios Escolares
de la Facultad de Medicina. La invitacién incluyé el obje-
tivo del estudio, su importancia académica y el consenti-
miento voluntario para que respondieran el cuestionario
que se anexd. Se esperd un plazo de 2 a 10 meses
(agosto de 2017 a abril de 2018) para obtener las res-
puestas. A los médicos egresados que no respondieron
por via electrénica y que tuvieron la disposicion de parti-
cipar, se les aplicé el cuestionario de forma presencial.

Analisis estadistico

La informacién obtenida se almacend en el progra-
ma estadistico SPSS v.25. Se realiz6 el andlisis es-
tadistico multivariado mediante las técnicas de
mineria de datos: RNA de tipo perceptrén multicapa,
arboles de decisiéon (AD) y andlisis de impulsores
(Al). Mediante estas tres técnicas de analisis se de-
terminaron las variables mas importantes que en su
interaccion conjunta y sinérgica predijeran (RNA),
clasificaran y compararan las categorias de respues-
ta (AD) y determinaran los coeficientes de desempe-
fio (Al). Estas técnicas se aplicaron a las categorias
de respuesta del liderazgo asignado en la licenciatu-
ra y el éxito académico durante el desempefio y la
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practica profesional de los egresados. Por su impor-
tancia técnica y metodoldgica? para reproducir el mo-
delo de RNA utilizado, en la tabla 1 se describen los
parametros y especificaciones utilizados para calcu-
lar el modelo de red neuronal calculada.

Consideraciones éticas

El proyecto fue aprobado por la Comisidn de Inves-
tigacién y Etica de la Division de Investigacién de la
Facultad de Medicina de la UNAM, con numero de
registro 04-2013. A los 1434 alumnos egresados se les
envio por correo electrénico el documento de consen-
timiento informado de participacion voluntaria en el
estudio, apegandose a las recomendaciones éticas de
investigacion en educacion: Ethical Standards of Ame-
rican Educational Research Association®, Code of Pro-
fessional Responsibilities in Educational Measurement,
National Council of Measurement in Education®, Code
of Fair Testing Practices in Education® y la Declaracién
Universal sobre Bioética y de Derechos Humanos®.

Resultados

Se obtuvo informacion de 1434 egresados de la Fa-
cultad de Medicina de la UNAM, de seis generaciones
(2004-2009). El lector puede acceder a dos trabajos
previos realizados con los mismos alumnos egresados:
el primero fue descriptivo®, en el que se describié el perfil
general de los 1434 egresados, antecedentes escolares,
aspectos laborales y satisfaccion con la formacioén pro-
fesional; y en el otro trabajo se analizaron los fenémenos
de reprobacion de materias y trayectorias discontinuas
por medio de analisis discriminante multivariado®.

En la tabla 2 se muestran los resultados obtenidos de
error de entropia, pronésticos incorrectos y area bajo la
curva ROC (Receiver Operating Characteristic), obteni-
dos de la RNA calculada, tanto para el éxito académico
como para el liderazgo asignado. En la misma tabla 2 se
observa que el modelo 1 fue el mejor para el éxito pro-
fesional (error de entropia: 176.5 en la muestra de en-
trenamiento) y el modelo 6 para el liderazgo asignado
(error de entropia: 527.5 en el mismo tipo de muestra).

Para identificar las variables independientes mas im-
portantes y su correlacion con la variable dependiente
éxito profesional se calcularon los coeficientes de des-
empefio del modelo de RNA elegido (numero 1 en la
tabla 2). Para dicho propdsito se realizé un Al, en el
cual se asigna un valor de las variables (en unidades
z, estandarizadas) segun su nivel de importancia y
nivel de desempefio. En la tabla 3 se muestran

Tabla 1. Parametros y especificaciones del modelo de red
neuronal calculada

Parametro Especificaciones

Tipo de red neuronal Perceptron multicapa

Variables independientes 29 variables

(factores)

Variables dependientes Liderazgo asignado y éxito

académico
Punto inicial del modelo Aleatorio fijo

Numero de modelos
procesados y calculados

10 modelos (seleccion del modelo
con menor error de entropia)

Particiones de la muestra Entrenamiento 70%, prueba

30% y reserva 0%
Arquitectura Seleccién automatica
Capas ocultas Una
Entrenamiento Supervisado, en lote
Algoritmo de optimizacion Gradiente conjugado escalado
Lambda inicial 0.0000005

Sigma inicial 0.00005

los coeficientes de desempefio de las variables inde-
pendientes mas importantes y bien evaluadas que pre-
dijeron el éxito académico (profesional) obtenidos en
la figura 2 (cuadrante superior derecho).

Adicionalmente, se realizd6 un analisis de AD tipo
CHAID (Chi-Squared Automatic Interaction Detector);
esta técnica compara las categorias de todas las va-
riables independientes y selecciona solo aquellas en
las que encuentran diferencias significativas. En la fi-
gura 3 se muestra el AD con el andlisis CHAID calcu-
lado para las variables independientes que mostraron
diferencias estadisticamente significativas en el éxito
académico de los egresados.

Las variables mas importantes en las que se encon-
traron diferencias estadisticamente significativas rela-
cionadas con el éxito académico fueron tener buen
desemperio profesional (p = 0.000), tener 34 afos de
edad o menos (p = 0.005) y tomar una 0 mas activida-
des de educacion médica continua al afio (p = 0.034).
La clasificacion correcta de casos pronosticados segun
los observados en el AD fue del 100%.

De la misma forma, para identificar las variables in-
dependientes mas importantes y su correlacién con la
variable dependiente liderazgo asignado, se calcularon
los coeficientes de desempefio del modelo elegido (nu-
mero 6 en la tabla 2). En la tabla 4 se muestran los
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Tabla 2. Modelos calculados de redes neuronales artificiales y sus valores obtenidos de error de entropia, pronésticos incorrectos y

areas bajo la curva ROC (Receiver Operating Characteristic)

Exito académico (profesional)

RNA Error de entropia Pronéstico incorrecto (%) Area bajo la curva ROC* (%)
Modelo Entrenamiento Prueba Entrenamiento Prueba Puestos directivos y Reconocimiento
mejores ingresos profesional y gusto
por el trabajo

M1 176.5 80.5 5.0 4.9 721 721

M2 193.0 78.1 5.0 4.8 65.8 65.8

M3 196.7 721 51 45 66.8 66.8

M4 195.4 74.8 5.1 45 66.3 66.3

M5 195.2 80.7 5.1 4.6 63.5 63.5

M6 200.0 68.0 54 3.9 68.2 68.2

M7 197.2 82.3 50 4.8 60.7 60.7

M8 183.5 83.6 49 51 68.6 68.6

M9 209.5 53.1 55 3.6 70.0 70.0

M10 180.0 87.5 4.9 51 68.8 68.8

Liderazgo asignado

Modelo Error de entropia Pronéstico incorrecto (%) Area bajo la curva ROC* (%)
Entrenamiento Prueba Entrenamiento Prueba Consejero técnico, Ninguno
lider, jefe de grupo

M1 565.5 236.5 284 25.9 67.4 67.4
M2 554.3 252.6 27.8 27.3 67.0 67.0
M3 559.1 237.1 26.2 28.1 68.6 68.6
M4 553.6 2481 28.9 26.4 67.8 67.8
M5 577.2 216.0 29.5 250 69.7 69.7
M6 5275 264.8 26.9 285 69.0 69.0
M7 549.6 261.8 28.1 27.6 65.8 65.8
M8 677.3 227.6 27.3 27.7 67.4 67.4
M9 561.3 239.6 276 27.1 68.2 68.2
M10 552.1 241.8 27.8 27.0 69.3 69.3

*La curva ROC proporciona el indice de rendimiento del modelo de RNA.
RNA: red neuronal artificial

coeficientes de desempefio de las variables indepen-
dientes mas importantes y bien evaluadas que predije-
ron el liderazgo asignado mostrado en la figura 4.
En la figura 5 se muestran el andlisis CHAID y el AD
calculado para las variables independientes que mos-
traron diferencias estadisticamente significativas en el
liderazgo asignado de los egresados. Las variables
mas importantes en las que se encontraron diferencias
estadisticamente significativas relacionadas con el

liderazgo asignado fueron el sexo (p = 0.000); en las
mujeres, realizar actividades con practica clinica en el
servicio social (p = 0.000) y tener un promedio de 9 a
10 en el bachillerato (p = 0.042), y en los hombres,
realizar actividades con préctica clinica en el servicio
social (p = 0.002) y participar en una o mas actividades
de educacion continua al afio (p = 0.011). En este ana-
lisis CHAID, la clasificacion correcta de casos pronos-
ticados segun los observados en el AD fue del 71.9%.
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Figura 2. Variables independientes segtin su nivel de importancia y desempefio para predecir el éxito profesional.

Tabla 3. Coeficientes de desempeiio de las variables predictoras
del éxito académico

Coeficientes de Variables independientes mas
desempeno (analisis importantes y bien evaluadas que
de impulsores) predijeron el éxito académico

0.98 ;Recomendarfa la Facultad para cursar la
carrera de Medicina?

0.97 Numero de afios en los que curso el
bachillerato

0.97 ;La formacion recibida en la Facultad le
permitié un desempefio profesional favorable?

0.93 Estado civil durante los estudios

0.92 ;Le gustaria ser profesor de la Facultad de
Medicina?

0.88 Numero de afios en los que suspendio sus
estudios en la carrera de Medicina

0.77 Numero de actividades de educacion
médica continua al ano

Discusion

En el area de la medicina, la técnica de RNA se ha
usado con diferentes propdsitos: Montafo' las utilizo en
su tesis doctoral para el andlisis de supervivencia y
conductas adictivas; Trujillano et al.*®” publicaron su
uso fundamentalmente para predecir mediciones cuan-
titativas de pacientes en la practica médica (mortalidad,
supervivencia, diagndstico, procesamiento de image-
nes, electrocardiogramas, electroencefalogramas, dosis

Optimas de farmacos, medicina intensiva y mortalidad
hospitalaria); Hernandez y Lorente®y Ortiz et al.? usaron
la técnica de RNA para el estudio predictivo de factores
asociados al cancer mamario; Palmer et al.”®, para pre-
decir el consumo de éxtasis; y Menacho® para predecir
el rendimiento académico. Por su parte, Basogain®
menciona diversas aplicaciones de las RNA en medici-
na (procesado de imagenes, diagndstico médico, robo-
tica y clasificacion de datos provenientes de sensores).
Estos trabajos referidos usaron las RNA para aspectos
de la préactica médica, con un numero de variables re-
lativamente reducido y sobre todo de tipo cuantitativo
en una escala continua o de razon.

Con el desarrollo de software libre y de propietario
en el actual siglo, las RNA han incursionado en las
ciencias sociales. En el &rea educativa, en particular
en medicina, existen pocos trabajos reportados en los
que se usen las RNA. Menacho® las utilizo para pre-
decir el rendimiento académico de alumnos de medi-
cina utilizando variables escolares. Otros autores
también las han utilizado, principalmente para predecir
el rendimiento y el desempefo escolares en diferentes
areas: Cataldi et al.'" aplicaron las RNA para predecir
el rendimiento académico en una muestra de 450
alumnos de licenciatura; Zacharis' estudio el desem-
pefio académico de 265 alumnos universitarios de in-
genieria mecanica; y Salgueiro et al."® presentaron los
avances de su trabajo con RNA para predecir las ap-
titudes de alumnos universitarios. Al parecer, los estu-
dios en los que se han usado las RNA tienen cierta
preferencia para predecir el desempefio o rendimiento
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Figura 3. Arbol de decision de las variables independientes que mostraron diferencias significativas asociadas al éxito profesional.

académico, como se manifiesta en las investigaciones
de Ahmad y Shahzadi®®, Bahadir'® y Baashar et al.”.
Es importante sefalar que la mayoria de estos autores
consideran como variables independientes de sus mo-
delos de RNA principalmente las calificaciones obteni-
das en las materias que cursaron los alumnos. En
nuestro trabajo se estudiaron 29 variables distribuidas
en ocho &reas, descritas en la seccion Método.

En cuanto al éxito académico, Agdelen et al.™ estu-
diaron a 154 alumnos de primer grado de ingenieria y

arquitectura de nivel universitario; en su modelo de
RNA incluyeron 20 variables independientes (de tipo
social, condiciones econdmicas y factores ambientales)
y la variable dependiente fue clasificada en cinco nive-
les de éxito académico, sin especificar el nombre de
dichas categorias predictivas. Estos autores usaron el
modelo de RNA del tipo funcién de base radial; en
nuestro trabajo se uso el de tipo perceptrdn multicapa
debido a que es supervisado y se obtuvo una mejor
interpretacion de los resultados. Los autores referidos™
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Figura 5. Arbol de decision de las variables independientes que mostraron diferencias significativas asociadas al liderazgo asignado.

solo calcularon un modelo de RNA, pero con diferentes
porcentajes de la muestra de entrenamiento y de prue-
ba. En la presente investigacion se calcularon 10 mo-
delos aleatorios con los mismos valores (fijos) de
porcentajes de entrenamiento (70%) y prueba (30%)
como se ha mencionado en la seccién Analisis esta-
distico. Los mismos autores™ citan a BlyUkoztlrk y

Deryakulu (2002), Begik (1997), Parke y Welsh (1998)
y Percin (1998) como otros investigadores que estudia-
ron el éxito académico; sin embargo, no utilizaron la
técnica de RNA, sino que recurrieron fundamentalmen-
te a la regresion lineal.

Lopez et al.’ utilizaron las RNA en un estudio con
1614 alumnos universitarios de la carrera de Bioquimica,
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Tabla 4. Coeficientes de desempeiio de las variables predictoras
del liderazgo asignado

Coeficientes de
desempeno (analisis
de impulsores)

Variables independientes mas
importantes y bien evaluadas que
predijeron el liderazgo asignado

0.98 ¢Recomendaria la Facultad para cursar la
carrera de Medicina?

0.97 Numero de afos en los que curso el
bachillerato
0.97 Calificacion que asigna al plan de estudios

que curso en la Facultad de Medicina

0.93 Estado civil durante los estudios

0.93 Afos que tardd en ingresar a la UNAM

0.92 ;Le gustaria ser profesor de la Facultad de
Medicina?

0.88 Numero de afnos en los que suspendié sus

estudios en la carrera de Medicina

0.77 Numero de actividades de educacion
médica continua al afio

en el que analizaron ocho variables independientes para
predecir el rendimiento académico de los alumnos. Los
autores usaron los dos tipos de RNA (perceptron multi-
capa y funcién de base radial) con las mismas variables,
y concluyeron que, aunque los dos tipos tuvieron buena
capacidad predictiva, los ajustes ofrecidos por las redes
de perceptrédn multicapa fueron superiores a los obteni-
dos con las redes de funcion de base radial. Por otra
parte, Borracci y Arribalzaga' utilizaron las RNA para la
clasificacion y la seleccion de candidatos a residencias
médicas, y Porcel et al.2’y Acosta y Pizarro?® aplicaron
las RNA para predecir el rendimiento académico.

Por lo que se refiere a liderazgo asignado en el &rea
de la medicina, no se encontraron publicaciones en
las que se hubieran utilizado las RNA. Los trabajos
consultados se orientaron a la conceptualizacion, ti-
pos, importancia, su ensefianza en la carrera de Me-
dicina y otras caracteristicas acerca de la formacion
de lideres en el campo de la medicina242%27-31,

En cuanto a las limitaciones del presente estudio,
cabe sefialar que los resultados obtenidos no se pue-
den generalizar, ya que la muestra de egresados no
fue aleatoria y de caracter voluntario, aunque tuvo un
tamafo grande (1434 médicos egresados de seis ge-
neraciones). Por otro lado, un sesgo inherente a la
aplicacion de encuestas retrospectivas es la posibili-
dad de obtener informacion que no es posible com-
probar, por lo que se reconoce que existid. Otra

limitante fue la forma en que se definieron operativa-
mente las dos variables dependientes (liderazgo asig-
nado y éxito académico); los egresados emitieron sus
respuestas de acuerdo a sucesos o hechos por medio
de su opinién o percepcion personal.

Acerca de las limitaciones de la técnica de RNA, los
resultados dependen de los siguientes elementos: nu-
mero y orden de las variables de entrada (independien-
tes), punto inicial aleatorio del modelo y orden de las
categorias que se introducen en las variables indepen-
dientes. Otra limitante es que las RNA asignan valores
de pseudoprobabilidades* a las variables que resultan
predictoras de la variable dependiente, por lo que se
debe complementar con métodos méas robustos que si
lo realizan, como los AD*' tipo CHAID (Figs. 3y 5) y
el Al*2, para cuantificar el valor de los coeficientes de
desempefio observados en las figuras 2y 4.

Entre las fortalezas que se pueden sefalar de este
estudio se encuentra que se calcularon 10 modelos
aleatorios de RNA y de ellos se selecciond como el
mejor modelo aquel que menor error de entropia obtu-
viera. El fundamento para esta decisién fue que la red
calculada aprende de si misma examinando los regis-
tros individuales (70% de la muestra en este trabajo), y
posteriormente genera una prediccion para cada regis-
tro y realiza ajustes a las ponderaciones cuando obtiene
una prediccion incorrecta®. Este proceso se repite mu-
chas veces y la red sigue mejorando sus predicciones
hasta haber alcanzado uno o varios criterios de parada
considerando los valores del algoritmo de optimizacién
lambda y sigma especificados en la tabla 1.

Para comprobar y verificar los resultados de los 10
modelos calculados y que sus valores obtenidos fueran
consistentes, se selecciond un nimero aleatorio fijo de
inicio en el programa estadistico. Estos aspectos no
han sido sefalados en los articulos consultados y se
consideran importantes y necesarios para verificar los
resultados obtenidos de los modelos calculados y para
que los lectores comprendan los parametros usados
en el estudio, cuyas caracteristicas de disefio y arqui-
tectura de la red neuronal se refieren en la seccion
Método y se especifican en la tabla 1.

Otra fortaleza es el tamafio de la muestra de estudio,
que consideramos grande (1434 egresados). Esta ca-
racteristica incrementa la capacidad de prediccion de
la técnica de RNA, ya que se utilizé el 70% de la mues-
tra para «entrenar» a la RNA y «aprender» a predecir
las relaciones entre las variables independientes y de-
pendiente. El andlisis complementario de la importan-
cia y el desempefio de las variables independientes
(Al) permitié obtener los coeficientes de desempefio;
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sus valores mas altos identificaron claramente las prin-
cipales variables independientes predictoras (siete va-
riables para éxito y ocho para liderazgo).

Calcular 10 modelos de RNA permitié elegir el que
menor error de entropia tuviera, lo cual se refleja en las
curvas ROC, en las que se explica el rendimiento es-
perado de un clasificador segun las areas bajo la curva
y se sitta siempre entre 0 y 1; cuanto mas alto es el
valor, mejor es el clasificador y mayor es el porcentaje
de individuos correctamente clasificados (Tabla 2).

Otra fortaleza es haber complementado a las RNA
con el andlisis de AD* tipo CHAID para identificar
variables anidadas significativas, y el Al*? para deter-
minar los coeficientes de desempefo. Estas técnicas
permitieron comprender e interpretar mejor los resul-
tados de las RNA.

Finalmente, una fortaleza adicional es haber segui-
do los lineamientos generales que indica la Asocia-
cion Nacional de Universidades e Instituciones de
Educacion Superior®® en cuanto al tiempo de espera
de los alumnos que egresaron de la carrera (al menos
5 afios) para realizar estudios de seguimiento.

Conclusiones

Este trabajo responde a los lineamientos generales
del plan de estudios vigente de la Facultad de Medicina
de la UNAM, relacionados con la importancia de hacer
investigaciones de seguimiento de sus egresados para
fortalecer y hacer adecuaciones en su curriculo*.

Las RNA identificaron las principales variables que
predijeron el éxito académico y el liderazgo asignado
de los egresados de la carrera de Medicina. La técnica
de RNA es sencilla y bondadosa desde el punto de vista
de la estadistica, ya que no requiere los supuestos teo-
ricos robustos del analisis de regresion lineal; sin em-
bargo, para su uso es conveniente tener capacitacion
tedrica en el tema de redes neuronales. Asimismo,
debe complementarse el analisis de RNA con otras
técnicas estadisticas, como el Al para medir los coefi-
cientes de desempefio y los AD (variables independien-
tes significativas «anidadas») para identificar con mayor
detalle y profundidad el peso especifico y de significan-
cia estadistica de las variables predictoras.

En este estudio, aplicando la técnica de RNA del tipo
perceptron multicapa, se identificaron las principales
variables independientes predictoras (siete variables
para éxito y ocho para liderazgo); ademas, se incursio-
na en dos lineas de investigacion poco estudiadas con
las técnicas de RNA en el area de la medicina.
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Resumen

Objetivo: Determinar la prevalencia de los principales factores de riesgo asociados a contractura capsular posterior a
mamoplastia de aumento en un centro de referencia. Método: Estudio retrospectivo de 210 pacientes en el que se registraron
variables sociodemograficas, escala clinica de Baker y resultados histopatolégicos. Resultados: Se realizo el anélisis esta-
distico de 210 pacientes; el 98.1% fueron mujeres. La edad promedio fue de 47 afios (x 11), el indice de masa corporal
25 kg/m? (+ 10) y el inicio de los sintomas 13 afios (+ 8.5). Factores sociodemograficos: labores domésticas 63.3%. Alcoho-
lismo 70% y tabaquismo 65.7%. El principal motivo de consulta fue dolor mas deformidad, en el 81.6%. Los factores de
riesgo con significancia estadistica fueron el antecedente de traumatismo, con un 83.3% (p = 0.004), y el plano subglandular,
con un 73.8% (p = 0.0115). Histopatologia: cépsula fibrosa 81.4%. Conclusiones: La prevalencia de los factores de riesgo
descritos es similar a lo reportado en la literatura. Solo para el antecedente de traumatismo y el plano subglandular hubo
significancia estadistica.

Palabras clave: Contractura capsular. Epidemiologia. Factores de riesgo. Clasificacién de Baker.

Abstract

Objective: To determinate the prevalence of the main risk factors associated with development of capsular contracture after
placement of breast implants in a referral center. Method: Retrospect study on 210 patients where sociodemographic variables,
Baker’s clinical scale and histopathological results were recorded. Results: Statistical analysis of 210 patients was performed;
98.1% were women. The average age was 47 years (x 11), body mass index 25 (+ 10) and onset of symptoms 13 years
(£ 8.5). Sociodemographic factors: domestic work 63.3%. Alcoholism 70% and smoking 65.7%. The main reason for consulta-
tion was pain plus deformity in 81.6%. The risk factors with statistical significance were the history of trauma, with 83.3%
(p = 0.004), and the subglandular plane, with 73.8% (p = 0.0115). Histopathology: fibrous capsule 81.4%. Conclusions: The
prevalence of the risk factors described are similar to those reported in the literature. Only for the history of trauma and the
subglandular plane there was statistical significance.

Keywords: Capsular contracture. Epidemiology. Risk factors. Backer’s classification.
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|ntroducci6n

Desde su aparicion en 1962, el uso de implantes
mamarios para el aumento de senos y la reconstruc-
ciéon mamaria ha incrementado drasticamente’. Segun
el ultimo informe de la Sociedad Internacional de Ci-
rugia Plastica y Estética, la mamoplastia de aumento
fue la operacién mas comun realizada en el afio 2018,
con casi dos millones de procedimientos2. En México
se realizan alrededor de 45,570 cirugias, siendo el
segundo procedimiento mas realizado en nuestro pais
después de la liposuccion®. La contractura capsular
se refiere a una respuesta hiperreactiva a un cuerpo
extrafio que puede resultar en dolor y distorsion de la
mama*®,

La contractura capsular es la complicacién mas
comun reportada, con la tasa més alta de morbilidad
y reintervencion®#. Su prevalencia varia del 3 al 18.9%
entre 5 y 10 afios después del aumento de senos
hasta el 30% a los 3 afios de la reconstruccion'. Esta
prevalencia depende de mdultiples factores, como la
contaminacion bacteriana, la ausencia de profilaxis
antibidtica durante la cirugia, la prétesis de silicon, la
ruptura de implantes mamarios de silicon, el antece-
dente de radioterapia y los hematomas posoperato-
rios®8. Independientemente del factor desencadenante
exacto, la inflamacioén crénica y la disregulacion del
sistema inmunitario parecen desempefar un papel
central en la patogenia™. En 1978, Baker introdujo por
primera vez una clasificacion clinica de contractura
capsular, la cual sigue siendo la mas utilizada y ge-
neralmente aceptada™' (Tabla 1).

La contractura capsular es una de las complicacio-
nes mas impredecibles y problematicas que ocurren
después del aumento de senos. A pesar de su exten-
so estudio, la etiologia exacta para el desarrollo y los
factores de riesgo asociados siguen sin concretarse'.
Aun no hay resultados alentadores con las diferentes
intervenciones descritas, y la prevencion de las recu-
rrencias sigue siendo incierta™.

El objetivo de este estudio fue determinar la preva-
lencia de los factores de riesgo més frecuentes aso-
ciados a contractura capsular en pacientes que se
someten a la colocacién de implantes mamarios y de-
terminar cudles son estadisticamente significativos.

Método

En marzo de 2021, tras la aprobacién del comi-
té institucional para la investigacion, se revisaron

Tabla 1. Escala de Baker

Grado | Mama de aspecto y tacto normales

Grado |l Tacto indurado que no causa deformidad visible
Grado Il Mama firme con deformidad visible sin causar dolor
Grado IV Mama dura con deformidad visible que causa dolor

retrospectivamente los expedientes clinicos de pa-
cientes con diagndstico de contractura capsular (ma-
yores de 18 afos) desde 2016 hasta 2020. Se
excluyeron las pacientes con antecedente de alguna
enfermedad de la coldgena no controlada, porque
presentan un cuadro clinico de inflamacién generali-
zada que compromete el diagndstico diferencial con
contractura capsular. Los datos clinicos y sociodemo-
graficos se extrajeron de las historias clinicas de las
pacientes que cumplian con los criterios de inclusion.
Las variables incluidas fueron las siguientes: edad,
indice de masa corporal (IMC), ocupacién, enferme-
dades crdnicas degenerativas, toxicomanias, tiempo
de evolucién desde la colocacion del implante hasta
el inicio de los sintomas, motivo de consulta, antece-
dente de traumatismo, abordaje quirurgico e histopa-
tologia. Se realizé el andlisis estadistico de una base
de datos de 210 observaciones de forma descriptiva
e inferencial, generando con el software R y Excel, y
para variables dependientes cualitativas la prueba 2,
en la cual se compararon los cuatro grados de Baker
con los factores de riesgo. Se estim¢ la prevalencia
para cada factor de riesgo detectado en la muestra y
se consider6 que hubo significancia estadistica cuan-
do el valor de p fue < 0.05.

Resultados

En cuanto a los resultados obtenidos, se incluyeron
los expedientes clinicos de 210 pacientes; el 98.1%
correspondieron a mujeres y el 1.9% a hombres. La
edad promedio fue de 47 afos (x 11), el IMC de
20 kg/m? (+ 10) y el promedio de tiempo entre la co-
locacion del implante mamario y el inicio de los sin-
tomas de 13 afios (+ 8.5). Los factores de riesgo
relacionados a contractura capsular con mayor pre-
valencia se enumeran en la tabla 2. La ocupacién
mas frecuente en las pacientes que presentaron con-
tractura capsular de grados lll y IV de Baker fueron
labores domésticas (20.5 y 21.9%), un total del 63.3%.
Las principales enfermedades crénicas degenerativas
relacionadas en los grados Il y IV fueron hipertension
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Tabla 2. Prevalencia de los principales factores de riesgo identificados

Factores de riesgo

Escala Baker

Total general segun variable

Grado | Grado Il Grado lll Grado IV
Labores domésticas 8.1% 12.9% 20.5% 21.9% 63.3%
Hipertension arterial y diabetes mellitus tipo 2 11.0% 17.1% 31.4% 37.1% 96.7%
Alcoholismo 6.7% 13.3% 21.0% 29.0% 70.0%
Tabaquismo 7.6% 11.9% 20.5% 25.7% 65.7%
Antecedente de traumatismo 7.6% 16.2% 28.6% 31.0% 83.3%
Periareolar 10.0% 16.2% 21.0% 26.2% 73.3%
Submamario 4.5% 20% 19% 27.2% 70.7%
Submuscular 6.06% 18.1% 33.3% 39.3% 96.76%
Subglandular 8.6% 11.9% 25.2% 28.1% 73.8%
Capsula fibrosa 10.0% 15.2% 26.2% 30.0% 81.4%

arterial y diabetes mellitus tipo 2 (31.4 y 37.1%), un
total del 96.7% Las toxicomanias asociadas en las
pacientes que presentaron grado IV de Baker fueron
alcoholismo en el 29% y tabaquismo en el 25.7%,
mientras que en aquellas con grado Il de Baker estos
fueron del 21% y el 20.5%, respectivamente; en total,
alcoholismo 70% y tabaquismo 65.7%, sin ser esta-
disticamente significativos. En cuanto a los aspectos
relacionados con el implante, el principal motivo de
colocacion fue estético (90%), seguido de reconstruc-
tivo (10%). El sitio de abordaje quirurgico fue peria-
reolar en el 73.3% y submamario en el 70.7%, sin ser
estadisticamente significativo (p = 0.98), en contraste
con el plano de colocacién del implante, que fue sub-
muscular en el 73.8% y subglandular en el 96.76%,
con significancia estadistica (p = 0.0115). El tipo de
implante fue liso en el 90% de los casos, mientras
que el 10% de los casos restantes fue texturizado.

El antecedente de traumatismo se presentd en el
28.6% para el grado lll y en el 31% para el grado 1V,
con un total del 83.3%, con significancia estadistica
(p = 0.004). El grado de afeccion de acuerdo con la
clasificaciéon de Baker fue: grado 1, 11.43%; grado I,
18.1%; grado lIl, 32.38%; y grado IV, 38.10%. En cuan-
to a los resultados histopatoldgicos, la capsula fibrosa
se reportd de grado lll en el 26.2% y de grado IV en
el 30%, con un total del 81.4% (Fig. 1).

No se encontraron diferencias estadisticamente sig-
nificativas entre los distintos niveles de la clasificacion
de Baker en relacién con la edad, la ocupacion, la
diabetes mellitus, la hipertension arterial, el IMC vy el
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Figura 1. Tejido capsular compuesto por tejido granulomatoso con
estroma fibroso hipocelular y tejido adiposo residual.

tiempo de presentacion clinica. Los unicos datos es-
tadisticamente significativos fueron el antecedente de
traumatismo (p = 0.004) y el plano subglandular
(p = 0.0115) (Tabla 3).

Los grados de Baker se correlacionan con los datos
estadisticamente significativos en nuestro estudio que
sustentan que, a mayor grado de contractura capsu-
lar, el porcentaje de traumatismos previos y el abor-
daje subglandular fueron mayores en los grados Ill y
IV (Fig. 2).

Discusion

La contractura capsular es una complicacion im-
portante posterior a la colocacion de implantes de

563



564

Cirugia y Cirujanos. 2023;91(4)

gg: Grado |
28 ™ Grado I
%5 ] B8 Grado lll
3 204 @8 Grado IV
& 187
o
» 127
104
4
; -
e Ll T
£ 0 $ 0 L O NP
@ @ @ @
Qb“> '\\9@ ob"\ g@& ob"\ g\‘)& Qb"\ \\‘9&
NP NP AP G AP Y
P P P PN
%Q <& 60 <& ‘-90 <& 9\) <&

Factor de riesgo

Figura 2. Los grados de Baker se correlacionan con los datos esta-
disticamente significativos a mayor grado de contractura capsular el
porcentaje de traumatismos previos y el abordaje subgladular fue
mayor en el grado lll y IV.

Tabla 3. Factores de riesgo y significancia estadistica

Factores de riesgo Resultados p

Edad promedio 47 afos (+ 11) 0.6257

indice de masa corporal 20 (= 10) 0.2744

Tiempo de presentacion clinica 13 afios (= 8.5)

Labores domésticas 63.3% 0.6204

Hipertension arterial y diabetes 96.7% 0.6435

mellitus tipo 2

Toxicomanias
Alcoholismo 70.0% 0.5097
Tabaquismo 65.7% 0.687
Antecedente de traumatismo 83.3% 0.004
Periareolar 73.3% 0.98
Submamario 70.7% 0.98
Submuscular 96.76% 0.1136
Subglandular 73.8% 0.0115

mama. Existen diferentes factores de riesgo descritos
en la literatura, como la edad, los implantes texturi-
zados, el tiempo de presentacion, el volumen del
implante, los hematomas y las lesiones posoperato-
rias; sin embargo, solo la radioterapia ha sido docu-
mentada'. En nuestro estudio, los factores de riesgo
asociados a contractura capsular fueron la ocupacion
(labores domésticas) en un 63.3%, el IMC de 20 kg/
m2 (+ 10), el tabaquismo en un 65.7%, el alcoholismo
en un 70% y la hipertension arterial y la diabetes
mellitus tipo 2 en un 96.7%. Los Unicos estadistica-
mente significativos fueron el antecedente de trau-
matismo, 83.3% (p = 0.004), y el plano subglandular,
73.8% (p = 0.0115).

En cuanto a los resultados obtenidos, el rango de
edad fue de 47 afos (+ 11), lo que coincide con la
literatura y existe evidencia de que es particularmente
significativo si el paciente tiene mas de 54 afos
(p < 0.001). Por lo tanto, la edad de los pacientes tiene
un efecto sobre la formacion de la contractura capsu-
lar que se asocia con un tiempo mayor de 10 afios
posterior a la colocacion de los implantes'™. La ocu-
pacion mas frecuente en las pacientes que presenta-
ron contractura capsular de grados lll y IV fue labores
domésticas (20.5 y 21.9%), un total del 63.3%; sin
embargo, en la literatura actual no hay estudios que
justifiquen este dato.

Se identificé que las principales patologias relacio-
nadas con contractura capsular en los grados Il y IV
de Baker fueron la hipertension arterial y la diabetes
mellitus tipo 2 (31.4 y 37.1%), un total del 96.7%. En
las pacientes que presentan estas enfermedades no
controladas se reporta que hay una interaccion de las
células inflamatorias, la matriz extracelular y los fibro-
blastos, lo que conduce a una respuesta anormal de
los fibroblastos dentro de las capsulas que rodean a
los implantes de forma estatica, generando una mayor
capacidad para contraerse®. Las toxicomanias asocia-
das en las pacientes que presentaron grado IV de
Baker fueron alcoholismo en el 29% y tabaquismo en
el 25.7%, mientras que en aquellas con grado Il estos
fueron del 21% y el 20.5%, respectivamente; en total,
alcoholismo 70% y tabaquismo 65.7%, sin ser esta-
disticamente significativos. El tabaquismo causa un
proceso inflamatorio crénico en el que se forma un
tejido fibrdtico progresivo en el espacio periprotésico
y se elevan los indices séricos de fibrosis (p. €., hia-
luronato, propéptido aminoterminal del procoldgeno
tipo Ill, metaloproteinasas de la matriz e inhibidor ti-
sular de las metaloproteinasas), 1o que causa un en-
grosamiento progresivo y se contrae y comprime de
tal forma que produce asimetria y sintomas desde
hipersensibilidad local hasta dolor intenso™. En el
estudio reportado por Dancey' no se encontré aso-
ciacion entre alcohol vy contractura capsular
(p = 0.413). Sin embargo, el IMC de 20 kg/m? (+ 10)
reportado en nuestro estudio concuerda con el estu-
dio de Dancey'® y discrepa del de Largent et al.”,
quienes encontraron un riesgo relativo ajustado de
1.02 (intervalo de confianza del 95% [IC95%)]: 0.98-
1.07), mientras que Dancey'® no encontr6 diferencias
significativas (p = 0.83) en pacientes con IMC < 30 kg/
m2en comparacion con aquellos con IMC > 30 kg/m?2.
Los principales motivos de colocacién de implantes
fueron estético (90%) vy reconstructivo (10%).



La causa de la contractura capsular es diferente para
los pacientes de reconstruccion, en quienes la radio-
terapia desempefa un papel cardinal mediante la in-
duccion de fibrosis de la cépsula y del musculo
pectoral (en reconstrucciones retropectorales), lo que
resulta en contractura y desplazamiento cefélico del
implante'®'8,

El sitio de abordaje quirdrgico con mayor porcentaje
de contractura capsular reportado en nuestro estudio
fue el periareolar, 73.3%, en comparacion con el sub-
mamario, 70.7%, sin significancia estadistica. Wie-
ner'® relaciona el enfoque de incision periareolar con
la contractura capsular debido al potencial de conta-
minacién del implante por bacterias que colonizan los
conductos mamarios. En contraste, el plano de colo-
cacion del implante muestra una significancia esta-
distica, con el 96.76% para el plano submuscular y el
73.8% para el plano subglandular (p = 0.0115). Un
ensayo controlado aleatorizado encontré una reduc-
cién en los sintomas de contractura capsular con el
uso de implantes texturizados en el plano submuscu-
lar3. Sin embargo, cuando se colocaron implantes li-
sos en el plano subfascial, su tasa de contractura
capsular fue significativamente mayor que la de los
implantes texturizados™.

El tipo de implante mas frecuentemente reportado
en nuestro estudio fue el texturizado, en el 90% de
los casos; en el 10% restante fue liso. La literatura
reporta que los implantes texturizados dan como re-
sultado una formacion de tejido capsular mas grueso
e inflamatorio que los implantes de superficie lisa. Se
ha reportado que los implantes microtexturizados dis-
minuyen las tasas de contractura capsular debido a
los vectores de fuerza de desviaciéon alrededor del
implante™2°. Filiciani et al.®° reportan en su estudio
que los implantes lisos tuvieron una mayor tasa de
contractura capsular al afio de la operacién en com-
paracion con los implantes texturizados, aunque con
una significacion estadistica limite (p = 0.06). Los
implantes mamarios de superficie lisa en el plano
subfascial tenian un riesgo de contractura cuatro ve-
ces mayor que los de superficie texturizada en el
mismo plano (odds ratio: 4,4; 1C95%: 1,6-12,4). Sin
embargo, cuando se colocaron en el plano submus-
cular, ambas texturas tenian un riesgo de contractura
similar. La tasa de contractura fue parecida después
de 2 afios de la operacién (p = 0.21).

En cuanto a la presentacién clinica y el grado de
contractura capsular, nuestro estudio concuerda con lo
reportado en la literatura®'. El antecedente de trauma-
tismo lo presento el 83.3%, lo cual fue estadisticamente
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significativo (p = 0.004). Este dato es muy importante,
ya que en la literatura actual se reporta como un poten-
ciador del proceso inflamatorio relacionado con la bio-
capa, el sangrado y el gel de silicén irrigado tras la
ruptura de un implante'.

La cépsula es inicialmente delgada y suave, con
poco o ningun efecto en la apariencia de la mama; sin
embargo, con el tiempo, se somete a un engrosamien-
to progresivo, se contrae y se comprime de tal forma
que causa asimetria y produce sintomas desde hiper-
sensibilidad local hasta dolor intenso”®. El diagndstico
fue clinico de acuerdo con la clasificacién de Baker y
los grados con mayor porcentaje fueron el Il (32.38%)
y el IV (38.10%). Sin embargo, aun no existe evidencia
de que esta escala sea la mas fidedigna para el diag-
noéstico de contractura capsular. En un estudio, la fia-
bilidad interobservador de la clasificacion de Baker fue
deficiente (IC95%: 0.37-0.72) en los pardmetros clini-
cos de firmeza (0.64; 1C95%: 0.49-0.79), dislocacioén
(0.49; 1C95%: 0.26-0.73) y simetria (0.61; IC95%: 0.34-
0.88). La confiabilidad interobservador y la concordan-
cia de los observadores de la clasificacion de Baker
para la contractura capsular tuvieron un desempeno
pobre??, Falta un consenso sobre como calificar y gra-
duar adecuadamente los sintomas y signos que pre-
sentan las pacientes como datos de contractura
capsular temprana para evitar valores subjetivos que
infradiagnostiquen esta afeccion.

En cuanto a las limitaciones de nuestro estudio, el
volumen del implante > 355 ml es un dato que en la
literatura se ha reportado como factor de riesgo para
desarrollar contractura capsular, pero en nuestro es-
tudio no se logrd recabar el dato preciso, ya que la
mayoria de las pacientes no contaban con esta infor-
macion de forma certera ni las garantias del implante
para corroborarlo.

Dentro de los resultados de histopatologia obteni-
dos, la cépsula fibrosa se reporté de grado lll en el
26.2% y de grado IV en el 30%, con un total del
81.4%; hallazgos que concuerdan con lo reportado en
la literatura. Por microscopia de fluorescencia, las
poblaciones de fibroblastos asociadas con contractu-
ras graves se orientaron perpendicularmente al eje
largo, lo que sugiere una orientacion en espiral en la
compactacion de estas estructuras similares a cables.
Estos hallazgos estuvieron ausentes en las contrac-
turas menos graves®. En el estudio de Schreml et al.?®
tomaron muestras de 45 pacientes que padecian fi-
brosis capsular unilateral después de una mamoplas-
tia de aumento con implantes de silicon y no
encontraron colonizacion para contracturas de grados
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| o Il de Baker, frente al 67.7% de colonizacién en
contracturas de grados Ill o IV.

Otro aspecto interesante para investigar en los
préximos estudios es determinar la biocapa, ya que
es una de las teorias descritas para el desarrollo de
contractura capsular. En la literatura son pocos los
estudios que reportan estos hallazgos histoldgicos en
las capsulas de implantes mamarios, los mecanismos
bioldgicos involucrados en la reorganizacion de los
haces de fibras de colageno que conducen a la con-
tractura capsular y que se relacionan con el implante,
lo cual es un paso critico para desarrollar estrategias
terapéuticas y que permitan controlar la fisiopatologia
de esta enfermedad.

Conclusiones

Se determind la prevalencia de los factores de riesgo
més frecuentes asociados a contractura capsular en
pacientes que se someten a la colocacion de implantes
mamarios. Solo para el antecedente de traumatismo y
el plano subglandular hubo significancia estadistica,
por lo que estos dos factores pueden ser estudiados
de forma segura al diagnosticar contractura capsular.
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CLINICAL CASE

Peritoneal sarcoidosis that simulates peritoneal
carcinomatosis: a case report
Sarcoidosis peritoneal que simula carcinomatosis peritoneal: a propdsito de un caso

Julieta Zanatta-Scattolini'*, Cecilia |. Rodriguez-Oses’, José G. Yaryura-Montero', Juan A. Albiero?,

Jorge O. Flores®, and Carlos I. Ferrero’
'Department of General Surgery; 2Department of Rheumatology; *Department of Pathology. Sanatorio Allende, Cérdoba, Argentina

Abstract

Sarcoidosis is a multisystem inflammatory disorder of unknown cause characterized by the formation of pleomorphic, non-caseating
granulomas with predominantly pulmonary involvement. Although abdominal sarcoidosis represents 30% of extrapulmonary
manifestations, peritoneal involvement is extremely rare. We will describe a rare case of peritoneal sarcoidosis simulating car-
cinomatosis in a young patient with abdominal pain who underwent laparoscopic examination.

Keywords: Peritoneal diseases. Sarcoidosis. Laparoscopy. Abdomen acute.

Resumen

La sarcoidosis es un trastorno inflamatorio multisistémico de causa desconocida que se caracteriza por la formacion de granulomas
pleomorficos, no caseificantes, con afectacion predominantemente pulmonar. Aunque la sarcoidosis abdominal representa el 30% de
las manifestaciones extrapulmonares, la afectacion peritoneal es extremadamente rara. Describiremos un caso poco frecuente de
sarcoidosis peritoneal simulando carcinomatosis en una paciente joven con dolor abdominal sometida a exploracion laparoscépica.
Palabras clave: Enfermedades peritoneales. Sarcoidosis. Laparoscopia. Abdomen agudo.

patients, with the abdomen being the most frequent

|ntroduction . ) . :
site. However, peritoneal involvement is extremely

Sarcoidosis is a multisystem, inflammatory disorder
of unknown cause characterized by the formation of
epithelioid, non-caseating granulomas'. The presence
of granulomas in the absence of other granulomatous
diseases is characteristic of sarcoidosis?. It is usually
diagnosed in patients between 20 and 40 years of age,
with a greater incidence in female patients®. The lungs
and lymphoid system are the most commonly involved
sites, with a frequency of 90% and 30%, respectively*.
Extrapulmonary involvement is observed in 30% of
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rare®. Abdominal sarcoidosis can occur in the absence
of lymphatic or pulmonary disease®. The lesions are
uncharacteristic, mimicking more common neoplastic or
infectious diseases such as lymphoma, peritoneal car-
cinomatosis, granulomatous, or mycobacterial infec-
tions’. Although usually asymptomatic, the presence of
symptomatic abdominal involvement can affect progno-
sis and treatment options. Symptomatic abdominal sar-
coidosis requires treatment with immunosuppressant
agents'. We will describe a rare case of peritoneal
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Figure 1. Axial computed tomography scan where diffuse thickening
of the appendix can be seen (yellow arrow).

Figure 3. Intraoperative findings: uterine tubes with punctate lesions
and serous free fluid at the pouch of Douglas.

Figure 2. Intraoperative findings: small bowel with multiple punctate
lesions.

sarcoidosis mimicking carcinomatosis in a young
patient.

Case report

A 29-year-old female patient, with a history of slowly
resolving pneumonia associated with pleural effusion
3 years earlier, attended at the Emergency Room with
a moderate intensity generalized abdominal pain start-
ing 3 h ago, predominantly located in the hypogastrium,
continuous with colic exacerbations, associated with
episodes of vomiting of gastro-bilious content. On phys-
ical examination, she was clinically and hemodynami-
cally stable, with preserved vital signs and a soft lax
abdomen with mild tenderness and guarding over the
right iliac quadrant and hypogastric region without defi-
nite rigidity as in peritonitis. Laboratory tests showed
7300 white blood cells/dL, with 74% neutrophils and 0%
eosinophils, CRP 0.49 mg/dL, erythrocyte sedimenta-
tion rate 25 mm/h, negative human chorionic

Figure 4. Intraoperative findings: hepatic adhesions with seeding of
lesions from which samples were taken.

gonadotropin, and normal urine test results. Abdominal
and transvaginal ultrasounds were requested, both nor-
mal, and because she continued with symptoms, a CT
scan of the abdomen and pelvis with intravenous con-
trast was requested, which showed diffuse thickening
of the appendix with concentric reinforcement, homo-
geneous post-contrast, and inflammatory edematous
appearance (Fig. 1). In addition, minimal thickening
was visualized with increased density of the greater
omentum on the left margin (non-specific) and a 3-mm
calcification in the lower sector of segment 8 of the right
hepatic lobe. The patient was admitted and underwent
laparoscopic exploration, where multiple punctate le-
sions were observed throughout the peritoneum, proxi-
mal, and distal small intestine and in the colon (Fig. 2).
The appendix presented the same characteristics. At
the pelvis, both fallopian tubes were found with lesions
of the same characteristics and serous free fluid was
visualized at the bottom of the pouch of Douglas
(Fig. 3). Samples were taken from the peritoneal right
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Figure 6. Axial abdominal MRI where small hypointense nodules in the right hepatic lobe and the subcapsular splenic medial border can be
seen (yellow arrows).

flank and from the hepatic adhesions, with seeding of
lesions (Fig. 4), and the decision was not to perform
appendectomy. The histopathological study revealed
granulomatous peritonitis with non-necrotizing sarcoid
granulomas, PAS, and ZN negative; and the cytological
smear of the abdominal fluid showed mesothelial cells,
lymphocytes, and neutrophils (Fig. 5). The post-opera-
tive period was uneventful without complications and
the patient was discharged from the hospital 48 h after
surgery. Evaluated by the Rheumatology Department,
an immunological laboratory test was requested show-
ing negative ANA, ENA, anti-DNA, ANCA, normal com-
plement, Beta-2 microglobulin 1.7 mg/dL (normal range:
0.8-2.2), ECA 24.2 Ul (normal range: 8-52), and normal
proteinogram by electrophoresis with 1.5 g% of gamma
globulin, normal both serum and urinary calcium levels.
In addition, IgG4 was normal, and an MRI of the abdo-
men showed small hypointense nodules in very small
numbers, visible in the right hepatic lobe and the sub-
capsular splenic medial border, associated with a small
amount of laminar perihepatic and perisplenic fluid

(Fig. 6). The patient started treatment with methotrex-
ate 20 mg/week, folic acid 10 mg/week, and colchicine
1 mg/day, with clinical improvement.

Discussion

Sarcoidosis is a granulomatous disease with predomi-
nant pulmonary involvement. Although abdominal sar-
coidosis represents 30% of extrapulmonary manifestations,
peritoneal involvement is rare, and the exclusive presence
of peritoneal sarcoidosis without pulmonary involvement is
exceptional®. Extrapulmonary involvement depends on
gender, age at diagnosis, and ethnicity?®.

Most cases occur in women between the second and
fourth decades of life”®. A literature search was per-
formed in PubMed, where it was found that there are only
33 cases of peritoneal sarcoidosis reported to date, with
the first case reported by Robinson and Ernest in 1954,

The most frequent clinical presentation is abdominal
pain, but it is often asymptomatic™. It most commonly
presents as ascites or granulomatous peritoneal nodules,
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requiring pathological examination by a biopsy to rule out
peritoneal carcinomatosis or tuberculous peritonitis'.

In general, the diagnosis of peritoneal sarcoidosis is
established when clinical and imaging findings are sup-
ported by typical histopathological findings in the perito-
neum. Non-caseating granulomatous inflammation and
other causes of granulomas, such as infectious diseases
(tuberculosis, histoplasmosis, brucellosis, and toxoplas-
mosis), autoimmune disorders (granulomatosis with
polyangiitis, primary biliary cholangitis, and Crohn’s dis-
ease), occupational and environmental exposures (be-
ryllium, talc, and fungi), delayed-type hypersensitivity to
foreign agents, and neoplasms should be excluded.

As the differential diagnoses of this granulomatous
process are extensive, diagnostic laparoscopy is often
required to reveal the involvement of granulomatous
disease in the visceral and parietal peritoneum since
imaging studies such as tomographies are often un-
able to detect them due to their small size™.

Laboratory studies are often unrevealing, and pe-
ripheral lymphopenia with CD4 depletion, hypercalce-
mia, and hypercalciuria may be found. Elevated CA
125 levels have been observed in some cases of peri-
toneal sarcoidosis, but it is still uncertain whether it
would be a reliable marker of sarcoidosis activity®'®
since it is also present in other causes of benign and
malignant peritoneal diseases™. Although elevated
ACE levels have been repeatedly observed in patients
with sarcoidosis, increased concentrations have not
been directly correlated with peritoneal involvement™.

Most cases of peritoneal sarcoidosis have a benign
course, resolving spontaneously or with a short course
of corticosteroids", sometimes with the addition of
methotrexate'®, as in the case of our patient.

Conclusion

Sarcoidosis is a multisystem, inflammatory disorder
of unknown cause. Although peritoneal involvement is
extremely rare, it may mimic peritoneal carcinomatosis
and should be suspected as a differential diagnosis,
especially in young women. The diagnosis is estab-
lished when clinical and imaging findings are supported
by typical histopathological findings. Most cases have
a benign course.
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Fistula aortoentérica y su manejo multidisciplinar
Aortoenteric fistulae and their multidisciplinary approach
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Resumen

La fistula aortoentérica es una patologia poco frecuente, pero de riesgo vital, asociada a alta morbimortalidad. Puede ser
primaria (aneurisma, neoplasia, radioterapia, infeccion) o secundaria a protesis vascular. El diagnéstico precoz y el tratamien-
to quirdrgico agresivo son los pilares fundamentales para lograr buenos resultados en estos pacientes. El objetivo de este
trabajo es destacar la importancia del diagnéstico precoz de la fistula aortoentérica y su manejo multidisciplinar, mediante la
presentacion de un caso clinico.

Palabras clave: Fistula aortoentérica. Fistula enteroparaprotésica. Protesis vascular. Hemorragia digestiva. Sepsis.

Abstract

Aortoenteric fistula is an uncommun life-threatening condition which remains associated with significant morbidity and mortal-
ity. It can be primary (aneurysm, neoplasms, radiation therapy, infection) or secondary to vascular prosthesis. Early diagnosis
and aggressive surgical treatment are very important to achieve optimal outcomes in these patients. The aim of this article is
to highlight the importance of early diagnosis and multidisciplinary approach of aortoenteric fistula through the presentation of
a clinical case.

Keywords: Aortoenteric fistula. Enteroparaprosthetic fistula. Vascular prosthesis. Gastrointestinal bleeding. Sepsis.

La fistula secundaria puede presentarse de dos
formas: como comunicacion anastomética entre la luz
adrtica y el intestino (fistula enteroprotésica verdade-
ra), y menos frecuentemente como erosién aortoen-
térica (fistula enteroparaprotésica) a consecuencia
del contacto directo de la protesis vascular con el
intestino.

|ntroducci6n

La fistula aortoentérica (FAE) es una patologia poco
frecuente, pero de riesgo vital, que consiste en la
conexion anormal entre la aorta y el tracto gastroin-
testinal. Puede ser primaria si aparece de novo por
compresién de un aneurisma, una neoplasia, radiote-

rapia previa o infeccion, debido a factores mecénicos
o inflamatorios, 0 secundaria a una proétesis vascular
tras un procedimiento reconstructivo de aorta.

*Correspondencia:
Haydée Calvo-Garcia
E-mail: hcalvog @saludcastillayleon.es

Fecha de recepcion: 12-09-2021
Fecha de aceptacion: 13-10-2021
DOI: 10.24875/CIRU.21000702

El objetivo de este trabajo es destacar la importan-
cia del diagndstico precoz de la FAE y su manejo
multidisciplinar.
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Caso clinico

Mujer de 80 afos con antecedentes de hipertension,
tabaquismo, enfermedad renal en estadio llIb, interve-
nida de bypass aortobifemoral y posterior bypass fe-
morofemoral por trombosis de rama derecha del injerto.
Ingreso con diagndstico de sepsis de probable origen
abdominal, anemia y lumbalgia.

Se realiz6 gastroscopia por hemorragia digestiva
(Fig. 1), visualizando en la tercera porcion duodenal
la presencia de un cuerpo extrafio compatible con
prétesis parcialmente emergente a la luz duodenal
con coagulos adheridos, sin hemorragia activa. La
angiografia por tomografia computarizada (angio-TC)
(Fig. 2) report6 una ulceracion por decubito de la pa-
red duodenal secundaria al material protésico del
bypass aortobifemoral, probable hematoma o proceso
infeccioso en el psoas derecho y ureterohidronefrosis
derecha.

Con diagndstico de fistula enteroparaprotésica, se
programd intervencion quirurgica (Figs. 3 a 5) en la que
se realizé bypass axilofemoral izquierdo, seccion de
aorta infrarrenal, sutura del mufién proximal y ligadura
de la rama izquierda de la prétesis. En el procedimiento
se objetivé perforacién de la cara posterior de la terce-
ra-cuarta porcion duodenal secundaria a intrusion de
la prétesis aodrtica; se realizaron maniobra de Catte-
[I-Braasch, seccidon duodenal, exclusion pildrica y re-
construccion en Y de Roux.

La paciente presenté como complicacién posopera-
toria (Clavien-Dindo Illa) una coleccién abdominal
que se solucion6 mediante drenaje percutaneo y an-
tibioticoterapia, siendo dada de alta el dia 29 de
posoperatorio.

Discusion
Concepto

La FAE es una patologia infrecuente que se asocia
a una alta morbimortalidad™®. Se define como una
conexién anormal entre la aorta y el tracto gastroin-
testinal, cuya localizacion mas frecuente es el duo-
deno. Existen dos tipos: primaria y secundaria. La
FAE primaria se produce de novo como resultado de
la compresiéon de un aneurisma de aorta abdominal
(AAA) contra el intestino, interviniendo en su fisiopa-
tologia factores mecanicos, inflamatorios e infeccio-
sos*®. La FAE secundaria, mas comun, se produce
como consecuencia de una reconstruccion quirdrgi-
ca’®, por erosion de material protésico adrtico sobre

Figura 1. Gastroscopia: material amarillento compatible con prétesis
emergente a la luz en la tercera porcion duodenal.

Figura 2. Angiografia por tomografia computarizada, corte coronal,
que muestra extravasacion de contraste de la luz adrtica al duodeno
(flecha).

el intestino adyacente, pudiendo ocurrir también en
procedimientos endovasculares®°.

El AAA es el factor de riesgo mas importante para
desarrollar una FAE, bien como causa de fistula pri-
maria 0 como reparacion subsiguiente producien-
do una fistula secundaria'. Las fistulas son mas
frecuentes en los varones, paralelamente a la inciden-
cia de AAA y cirugia adrtica.



Figura 3. Intervencién quirdrgica: prétesis aortobifemoral intimamente
adherida al duodeno (contorno blanco).

Figura 4. Intervencion quirdrgica: mucosa duodenal (punta de flecha)
y protesis aortobifemoral (flecha).

Figura 5. Intervencion quirdrgica: mucosa duodenal tras la liberacion
de adherencias a la protesis aortobifemoral.

Manifestaciones clinicas

Su presentacion clinica mas frecuente es la hemo-
rragia digestiva'? en pacientes con AAA, conocido o
no, o cirugia vascular previa. Puede ser mas o menos
grave debido a la ruptura de la aorta a una porcién
de intestino intimamente adherida, lo que puede dar
lugar a una rapida exanguinacion del paciente. Otras
manifestaciones son malestar, pérdida de peso, sep-
sis, trombosis del injerto con isquemia de miembros
inferiores o sintomas inespecificos.

H. Calvo-Garcia et al. Fistula aortoentérica

Diagnéstico

La triada clasica descrita consiste en hemorragia,
dolor abdominal y masa palpable. Sin embargo, en la
practica, el diagndstico requiere una alta sospecha
clinica y suele retrasarse, sobre todo si el aneurisma
no es conocido, la etiologia es otra (p. ej., aortitis) o
es idiopatica.

Los pacientes hemodindamicamente inestables con
hemorragia masiva y AAA conocido (reparado o no)
deben ser llevados directamente a quiréfano para
control del sangrado y reparacioén quirdrgica. En caso
de sospecha de AAA por factores de riesgo, se re-
quiere ecografia urgente para identificarlo, aunque no
lograré visualizar la fistula.

Los pacientes hemodinamicamente estables con
hemorragia digestiva aguda generalmente precisan
una gastroscopia, aunque su sensibilidad para el
diagnéstico de fistula es de solo un 50%'". Asi, en
casos de alta sospecha se debe realizar una an-
gio-TC, y si esta es negativa, considerar una gastros-
copia para visualizar el duodeno distal. El trombo y el
material protésico impactado en esa localizacién no
deben retirarse de inicio™.

En pacientes con sospecha de hemorragia digesti-
va y posible FAE se recomienda realizar una TC como
prueba de eleccion no invasiva'>'®, aunque las carac-
teristicas radioldgicas de la fistula y la infeccion peri-
injerto pueden ser dificiles de diferenciar y precisaran
otros estudios complementarios. Los hallazgos radio-
l6gicos especificos en la TC que sugieren la presen-
cia de FAE son gas ectopico adyacente o dentro de
la aorta, engrosamiento focal de la pared intestinal,
discontinuidad de la pared adrtica y extravasacion de
contraste a la luz intestinal'”'®, Cualquier caracteristi-
ca tomografica de infeccion periinjerto debe plantear
la posibilidad de una fistula secundaria.

Tratamiento

El tratamiento incluye resucitacion inicial y soporte
hemodinamico, antibioticoterapia y reparacion aoérti-
ca, planteando la retirada del material protésico si lo
hubiere. El tipo y el momento de la reparacion deben
ser individualizados, teniendo en cuenta la presenta-
cién clinica (gravedad de la hemorragia o infeccion),
el tipo de fistula (primaria o secundaria), la comorbi-
lidad del paciente, la anatomia aodrtica, etc. Las op-
ciones terapéuticas comprenden la reparacion abierta
y endovascular.
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El manejo quirdrgico abierto incluye el control vascu-
lar, el desbridamiento del tejido necrético e infectado
(intestino y aorta), la restauraciéon de la continuidad
gastrointestinal y la revascularizacion (reparacion local,
reconstruccion in situ, extraanatémica, etc.)™.

Los métodos endovasculares, bien Unicos o en
combinacién con la reparacion abierta, incluyen la
oclusion con baldn de la aorta®, la embolizacién en-
dovascular con coiP', plug endovascular??, pegamento
de fibrina®y la reparacion con stent e injerto?*. Estas
técnicas suelen realizarse como medidas temporales
para el control de la hemorragia y proporcionan un
periodo ventana para resucitar al paciente y planificar
el tratamiento definitivo?. En algunos casos, los pro-
cedimientos endovasculares se pueden emplear como
tratamiento paliativo de pacientes con alto riesgo qui-
rurgico®. En presencia de infeccion sistémica, la re-
paracion endovascular unica condiciona infeccion
recurrente®”°,

Conclusiones

La FAE es una patologia poco frecuente que se
asocia a una alta morbimortalidad. El prondstico de-
pende de la celeridad del diagndstico, del estado
basal del paciente, del grado de infeccion y de la
porcion adrtica afecta®. Asi pues, el diagndstico pre-
coz y el tratamiento quirdrgico agresivo son los pilares
fundamentales para lograr buenos resultados en pa-
cientes con esta patologia.
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Manejo anestésico en una nifia con sindrome de Loeys-Dietz
sometida a recambio completo de arco aértico

Anesthetic management of a child with Loeys-Dietz syndrome undergoing complete aortic
arch replacement

Unai Olabarrieta-Zarain', Leire Martinez-Santos’, Alex Alberdi-Enriquez’, Ane Guereca-Gala’,
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Resumen

El sindrome de Loeys-Dietz (SDL) es una enfermedad del tejido conectivo debida a mutaciones del factor de crecimiento
transformador beta que provocan formacién de aneurismas, malformaciones vasculares y esqueléticas. Tiene mal prondstico
y el fallecimiento sobreviene de media a los 27 afios sin tratamiento quirdrgico. A pesar de diagnosticarse en la infancia, es
infrecuente la cirugia en nifios. Presentamos el caso de una nifia de 12 afios con SDL y aneurisma mdltiple en aorta toracica,
programada para recambio completo de arco adrtico, proponiendo estrategias para el manejo anestésico, dada la complejidad
y las implicaciones de esta cirugia en la poblacion pediétrica.

Palabras clave: Sindrome de Loeys-Dietz. Cirugia de arco adrtico. Sindromes marfanoides. Subluxacion cervical. Neuro-
proteccion cerebral.

Abstract

Loeys-Dietz syndrome (LDS) is a connective tissue disease related to p-transforming growth factor mutations, which causes
aneurysms formation, vascular tortuosity and skeletal manifestations. The prognosis is very poor, and mortality occurs at the
age of 27 in patients without surgical treatment. Despite being diagnosed in childhood, is not usual surgical aortic replacement
in children. We report a case of 12 years old child with LDS and multiple aneurysms in thoracic aorta, undergoing complete
aortic arch replacement and our proposal for the anesthetic management, due to surgical complexity and implications in pedi-
atric population.

Keywords: Loeys Dietz Syndrome. Aortic arch surgery. Marfan like syndrome. Cervical subluxation. Brain injury neuroprotection.
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|ntroducci6n

El sindrome de Loeys-Dietz (SLD) es una conecti-
vopatia genética autosomica dominante debida a mu-
taciones del factor de crecimiento transformador beta
(TGF-B), descrita en 2005. Es infrecuente, con inci-
dencia de 1/100,000. Se relaciona con seis mutacio-
nes del TGF-B. La 1y 2 (genes TGFBR1y TGFBR2),
de aparicion més temprana y grave, son las mas
frecuentes (25 y 60% respectivamente). La 3 (SMADJ3),
4 (TGFB2) y 5 (TGFB3) revisten menor gravedad y su
frecuencia oscila entre un 10 y un 25%. La variante 6
(SMAD2), recientemente descrita, no supera el 5% de
los casos (Tabla 1)'2. Presenta predisposicién al de-
sarrollo precoz de aneurismas aorticos y malforma-
ciones vasculares, con agresividad superior a otros
sindromes marfanoides.

Clinicamente, lo0 més grave es la afectacion cardio-
vascular, mas frecuente en las variantes 1, 2 y 3. Son
tipicos los aneurismas adrticos toracicos, de rapido
crecimiento y riesgo de rotura con didmetros menores
que otros sindromes (3.9 cm frente a los 5 cm del
Marfan). Afectan a toda la aorta toracica, a diferencia
del sindrome de Marfan. En el SLD 1y 2 hasta el 95%
de pacientes presentan dilatacion de raiz adrtica, lo
que condiciona en la mayoria insuficiencia adrtica,
prolapso mitral y elongacién de arteria pulmonar. Un
50% presentan aneurismas distales a la raiz adrtica
y la mayoria tortuosidad vascular en cabeza y cuello?.
También disecciones adrticas, incluso en bebés de
tres meses, aneurismas abdominales, iliacos y popli-
teos hasta el 20% de los pacientes y malformaciones
vasculares cerebrales. En el SLD tipo 3, ademas,
hasta el 24% presenta fibrilacién auricular e hipertro-
fia de ventriculo izquierdo. Menos frecuentemente,
ductus persistente y defectos septales, entre otras
alteraciones?.

Son también habituales las anomalias craneofacia-
les y esqueléticas. Lo mas comun, paladar hendido e
hipertelorismo, que estan presentes en practicamente
todos los pacientes con las variantes 1y 2 y permiten
el diagndstico a edades tempranas. La craneosinos-
tosis también es comun en las formas mas graves.
Menos frecuentemente, retrognatia, maloclusién den-
tal y dvula bifida. En el SLD tipo 3, las alteraciones
craneofaciales son leves o estdn ausentes. En las
variantes 1y 2 del SLD, la aracnodactilia aparece en
el 33% de los pacientes. También, hiperlaxitud liga-
mentosa, pie equinovaro, subluxaciones cervicales,
hipercifosis dorsal y fracturas éseas. En el SLD tipo
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3 son tipicas las anomalias articulares y artrosis a
edades tempranas®.

Més raramente se ven alteraciones inmunoldgicas
y alérgicas, hiperreactividad bronquial, restriccion
ventilatoria, sindrome apnea-hipopnea, piel atrdfica,
desprendimiento de retina y esclerética azul, entre
otras.

El diagnéstico ha de ser temprano, pues el curso
es muy agresivo. Se basa en la sospecha clinica, la
historia familiar, presencia de dilatacion de raiz aorti-
ca o diseccion tipo A, y se confirma mediante analisis
genético. Requiere diagndstico diferencial con el sin-
drome de Marfan y otros como Ehler Danlos, Shprint-
zen-Goldberg y Turner. Se deberan descartar la cutis
laxa y el sindrome de Noonan, ademés de causas no
familiares de dilatacion y diseccion adrtica, valvulo-
patias o displasia fibromuscular.

El tratamiento es esencial para incrementar la su-
pervivencia. Se recomiendan inhibidores de la enzima
convertidora de angiotensina (IECA) y/o betablo-
queantes para control hemodindmico e intervencion
quirdrgica precoz.

El prondstico es malo con elevada mortalidad. Las
principales causas de muerte son la rotura, la disec-
cion adrtica y la hemorragia cerebral.

Caso clinico

Paciente de 12 afos y 33 kg con SLD tipo 2 y dila-
tacién aneurismatica multiple en aorta toracica, pro-
gramada para reseccion de aneurisma en aorta
ascendente y sustitucion de valvula y arco adrtico
completo.

Como antecedentes destacan un embarazo normal
y parto eutécico. Presentaba fenotipo dismorfico con
pie equino varo, hiperlaxitud articular, aracnodactilia,
camptodactilia y uvula bifida. A los ocho afos el ana-
lisis genético confirmd heterocigosis de la variante
patogénica de novo ¢.1639 G>C en el gen TGFBR2.
Asociaba raiz adrtica dilatada, ductus arterioso persis-
tente, foramen oval permeable y tortuosidad en aorta
toraco-abdominal, ambas cardtidas internas y arteria
vertebral derecha. Se pautaron atenolol y losartén y
se intervino, sustituyéndosele la raiz adrtica. En el
ultimo afo experimento rapido crecimiento aneurisma-
tico distal a la prétesis (diametro 47 mm), con afecta-
cién del tronco braquiocefdlico e insuficiencia adrtica
moderada-severa. Arco y aorta descendente eran nor-
males. Fue programada nueva intervencion para repa-
racion de valvula aértica y sustitucion de arco
adrtico.
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Valorada en consulta de anestesia estaba asinto-
matica. La exploracion de la via aérea objetivo pala-
dar ojival y Mallampati I/IV con dvula bifida, sin otras
malformaciones craneofaciales. La analitica y electro-
cardiograma fueron normales. La radiografia cervical
evidencid subluxacion atlanto-axoidea con distancia
entre la vértebra C1 y odontoides de 9 mm. Se clasi-
fico6 como ASA Il y se recomendd suspender el lo-
sartan 24 horas preprocedimiento, manteniendo el
atenolol.

En la preanestesia se canaliz6 una via periférica 18
G en antebrazo derecho y administramos midazolam
(2.5 mg iv). En quiréfano, se monitoriz6 tensioén arte-
rial no invasiva, electrocardiograma, saturacion de
oxigeno, indice biespectral (BIS) y saturacidn regional
de oxigeno (NIRS). Antes de la induccién, administra-
mos lidocaina (1 mg/kg) y &cido tranexamico
(50 mg/kg). Se indujo anestesia general con propofol
(4 mg/kg), fentanilo (5 upg/kg) y cisatracurio
(0.2 mg/kg). Intubamos con cabeza en posicion neu-
tra, evitando la hiperextension cervical y la subluxa-
cion mandibular. Se colocd un tubo endotraqueal n.°
6.5 con un dispositivo Airtraq® (Prodol Meditec, Viz-
caya, Espafa). Se canalizé otra via periférica 18 G,
una via central yugular interna, y la arteria femoral.
Introdujimos sonda de ecografia transesofagica
(ETE). Para el mantenimiento, optamos por una téc-
nica balanceada con sevofluorano (CAM 0.8-1), cisa-
tracurio (0.1 mg/kg/h) y fentanilo (2-4 pg/kg/h). Tras
la esternotomia, se evidenciaron dos nuevos aneuris-
mas en arco y aorta descendente, no diagnosticados
preoperatoriamente. Los nuevos hallazgos obligaron
a la reparacion completa de aorta toracica.

El equipo quirdrgico opt6 por una canulacion peri-
férica para la circulacion extracorpérea (CEC), con
colocacién de canulas en arteria axilar derecha y
vena femoral ipsilateral. Durante la primera parte de
la CEC, tras un intento fallido de reparacién de la
valvula adrtica, se recambid esta y se resecd el aneu-
risma de aorta ascendente. Posteriormente, en hipo-
termia profunda (22 °C), con parada circulatoria total
(PCT) y perfusion cerebral selectiva (PCS) anterdgra-
da, se sustituyd el arco adrtico. Implementamos me-
didas neuroprotectoras: tiopental sdédico (5 mg/kg),
metilprednisolona (30 mg/kg), sulfato de magnesio
(25 mg/kg), casco de hielo local y perfusion de insu-
lina. Se colocd una prétesis hibrida con stent recu-
bierto distal a arteria subclavia izquierda en aorta
descendente, reimplantando ambos troncos supraadr-
ticos. Transcurrieron 153 minutos, de los cuales 30
fueron en hipotermia y PCS. Tras reiniciar la CEC, se

anastomosé la protesis a aorta proximal. El tiempo
total de CEC fue de 200 minutos, con 136 minutos de
pinzamiento adrtico. La salida de CEC fue sin inci-
dencias tras comprobar mediante ETE adecuadas
contractilidad, funcién valvular y volemia. Cabe rese-
fiar vasoplejia y hemorragia profusa que precisaron
noradrenalina (0.1-0.3 ug/kg/min), sueroterapia, trans-
fusion de sangre y plasma, y fibrindgeno (2 g).

Finalizada la intervencion tras 6 horas, se trasladd
a la nifa intubada a la unidad de cuidados intensivos,
donde permanecié ocho dias, siendo dada de alta de
nuestro centro una semana después.

Discusioén

El SLD tipo 2 presenta una agresividad mayor que
otras conectivopatias como el sindrome de Marfan.
La muerte sobreviene de media a los 27 afos en pa-
cientes no operados, frente a los 50 afios del Mar-
fan®5. Se recomienda la sustitucion de la raiz adrtica
con diametros = percentil 99, o anillo adrtico > 1.8 cm?
en nifios2. Su reciente descripcion y el hecho de que
la cirugia de arco adrtico es infrecuente en la pobla-
cién pediatrica hace que la experiencia en el manejo
sea limitada. Algunos autores refieren que son adop-
tables aspectos de los pacientes con Marfan. Hay, no
obstante, particularidades que tratamos en este
articulo.

El manejo es dificil y las complicaciones frecuentes
y severas. Entre los factores de riesgo destacan: se-
veridad de la vasculopatia, duracion e invasividad de
la cirugia, via aérea dificil, descarga adrenérgica de
la laringoscopia, CEC con hipotermia, interrupcion del
flujo sanguineo cerebral (FSC) y hemorragia, entre
otros.

— Proponemos en la valoracién preanestésica una
especial atencion a la historia de alergias, valora-
cion de la via aérea y adecuacion de la medica-
cion. La valoracion preanestésica es obligada. La
incidencia elevada de alteraciones inmunoldgicas
provoca muchas alergias, que deben reflejarse.
IECA y betabloqueantes pueden retrasar la indica-
cion quirdrgica hasta didmetros de 2-2.2 cm. Se
mantendra el betabloqueante suspendiendo el
IECA/antagonistas de los receptores de la angio-
tensina (ARA) Il 24 h antes, a fin de evitar hipoten-
siones refractarias. La hiperlaxitud del ligamento
transverso atlanto-axial condiciona subluxacion e
inestabilidad cervical. Se solicitaran radiografias
cervicales en flexoextension, para evitar una lesion
neuroldgica durante la ventilacion e intubacion



orotraqueal (IOT). Es diagndstica una distancia >
5 mm entre atlas y odontoides frente a los 3 mm
en adultos®. La exploracién de la via aérea desta-
cara las anomalias craneofaciales que puedan di-
ficultar la ventilaciéon e IOT. En nuestro caso,
paladar ojival y tvula bifida no ocasionaron pro-
blemas en la cirugia previa. El grado de Mallampati
solo es valido para nifios mayores.

Proponemos una monitorizacién con tension ar-
terial (TA) invasiva, ETE, NIRS y EEG o BIS.
Ademas de las recomendaciones estandar de la
American Society of Anesthesiologists (ASA), se
deben monitorizar TA invasiva y presién venosa
central. Wilkey et al.” preconizan la monitoriza-
cién arterial cruenta previa a la induccién anes-
tésica. Se recomienda ETE en todos los
pacientes y catéter en arteria pulmonar si existe
hipertension pulmonar. Las complicaciones neu-
rologicas son frecuentes debido a la CEC, la
PCT, embolizacién, clampaje adrtico e interrup-
cion del FSC. Keenan y Hughes® recomiendan
la monitorizacion combinada de NIRS y elec-
troencefalografia en la cirugia de arco aodrtico
para detectar isquemia. En algunos casos seran
utiles los potenciales evocados somatosensoria-
les o la saturacion venosa en el golfo yugular.
Debido a la complejidad del EEG, se ha pro-
puesto el BIS para determinar profundidad anes-
tésica y silencio eléctrico en la PCT, y la NIRS
para detectar cambios en la saturacion regional
cerebral de oxigeno (linea basal preinduccion
60-70%). Segun Svyates et al., el grado y dura-
cién de la desaturacion predicen complicaciones
neuroldgicas postoperatorias. Niveles < 55%
mantenidos > 5 minutos asocian compromiso
neuroldgico.

Proponemos una induccién con lidocaina. La
induccién anestésica sera suave con control he-
modinamico estricto, la hipertensién arterial po-
dria provocar la rotura adrtica. Una adecuada
premedicacion es necesaria. Se recomienda un
ansiolitico tipo midazolam asociado a un opioide
y un farmaco que minimice la descarga adrenér-
gica, como esmolol, urapidilo o lidocaina, como
en nuestro caso. Son recomendables adecua-
das profundidad anestésica y relajacion previas
a IOT. Segun Postaci et al.? pueden ser utiles
los opiaceos de vida media corta a dosis altas
como remifentanilo 0.5-1 ug/kg en bolo para la
induccién en pediatria, sin embargo la ventaja
del uso de este sobre otros no ha sido
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demostrada, por ello, en nuestro caso optamos
por el fentanilo como alternativa que considera-
mos valida, por ser poca la experiencia que
poseemos en el uso de remifentanilo en bolo
intravenoso en nifos.

Proponemos una intubacion con fibrobroncosco-
pio o videolaringoscopio. La subluxacion cervical
aumenta el riesgo de lesion neuroldgica durante
la IOT. Las estructuras de la via aérea estan muy
préximas a la columna cervical en los nifios. Esto
provoca su desplazamiento durante el posiciona-
miento, manipulacion, tracciéon mandibular e in-
sercién de dispositivos de ventilacion e I0T.
Parece prudente evitar maniobras agresivas, pues
ninguno de los dispositivos ventilatorios esta
exento de riesgo. Naola et al.'® recomiendan ca-
beza en posicion neutra y evitar la hiperextension
cervical o posicion de «olfateo», que provocaria
maxima extension e inestabilidad atlanto-axial. En
este caso intubamos con Airtraq® (Prodol Meditec,
Vizcaya, Espafia), ya que se priorizara el uso de
videolaringoscopios para |OT, pues requieren me-
nor fuerza para exponer la via aérea. No obstante,
en manos experimentadas la laringoscopia directa
puede ser segura.

Proponemos hipotermia moderada (22 °C) asocian-
do PCS anterdgrada y neuroproteccién farmacold-
gica. No existen evidencias de la superioridad de
unas técnicas de mantenimiento sobre otras. No-
sotros preferimos las técnicas balanceadas en la
poblacién pediatrica. El recambio completo de arco
aortico obliga a interrumpir el FSC. Se debe ga-
rantizar el equilibrio entre aporte y demanda cere-
bral de oxigeno, evitando factores que agraven el
dafo neuroldgico. Entre las medidas protectoras,
la hipotermia profunda permite la interrupcioén pro-
longada de FSC, reduciendo la tasa metabdlica
cerebral (TMC) un 50% por cada 6-10 °C. Sin
embargo, provoca CEC mas largas, edema, coa-
gulopatia y disfuncion orgénica'. En nuestro caso,
optamos por hipotermia moderada (22 °C) aso-
ciando PCS anterdgrada, pues las complicaciones
se reducen, y neuroproteccion farmacoldgica. Se
han propuesto: corticosteroides que disminuyen el
dafio cerebral isquémico, la inflamacién y la isque-
mia reperfusion; barbitdricos que reducen la TMC
y protegen frente a la isquemia focal; manitol y
furosemida, que reducen el edema cerebral, y cal-
cioantagonistas, sulfato de magnesio y lidocaina,
que bloquean los canales de calcio™. El enfria-
miento local con hielo puede ser eficaz y, aunque
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Tabla 1. Clasificacion del SLD segun el espectro clinico

Frecuencia Manifestaciones clinicas
predominantes

Variante Alteracion
SLD genética

SLD 1 TGFBR1 25% AAT, AAD, hipertelorismo,
paladar hendido,
craneosinostosis, AA

SLD 2 TGFBR2 60% AAT, AAD, hipertelorismo,
paladar hendido

SLD 3 SMAD 3 10-25%  AAT, artrosis prematura, FA,
HVI

SLD 4 TGFB2 5-10% Tortuosidad y malformaciones

vasculares cerebrales.
Alteraciones esqueléticas

SLD: sindrome de Loeys-Dietz; AAT: aneurisma de aorta torécica; AAD: diseccion de
aorta toracica; AA: aneurisma abdominal; FA: fibrilacion auricular; HVI: hipertrofia de
ventriculo izquierdo.

Adaptada de Meester et al., 2017'y MacCarrick et al., 2014°.

controvertido, nosotros lo empleamos por sus es-
casas complicaciones. Se evitara la hiperglucemia,
pues agrava la isquemia cerebral, niveles >
180 mg/dl son perjudiciales y > 250 mg/dl asocian
pobres resultados neuroldgicos. El tratamiento con
insulina en perfusion es protector. Los anestésicos
influyen de manera variable, los halogenados au-
mentan el FSC y reducen la TMC, mientras que
propofol, etomidato y benzodiazepinas disminuyen
ambos. Los relajantes reducen la TMC.

- Proponemos acido tranexdmico. La hemorragia
post-CEC es frecuente y especialmente grave en
nifios. La hipotermia inhibe la funcién plaquetaria
y la CEC prolongada diluye los factores de coa-
gulacién. El consumo de trombina provoca hipo-
fibrinogenemia, trombocitopenia e hiperfibrindlisis,
situacion parecida a la coagulacion intravascular
diseminada (CID). La hemorragia suele ser pro-
fusa por las multiples suturas vasculares. Se re-
comienda el uso profilactico de antifibrinoliticos.
Nosotros empleamos acido tranexadmico por su
eficacia contrastada sobre otros™.

En conclusidn, el SLD es una entidad grave. Supone
un reto anestésico en la poblacién pediatrica por tres
factores: via aérea potencialmente dificil por las mal-
formaciones craneofaciales, alta tasa de complicacio-
nes neuroldgicas intraoperatorias y postoperatorias, y
dificil manejo hemodinémico, por el riesgo de rotura
aneurismatica antes de su control quirtrgico. Ademas,
la cirugia de arco adrtico es poco habitual en nifios y
la experiencia es limitada. Es fundamental elaborar un
plan que contemple todas estas variables para un co-
rrecto manejo anestésico de estos pacientes.
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Sr. Editor:

El cancer de mama es el tipo de cancer mas comun
en todo el mundo segun los andlisis estadisticos de
GLOBOCAN (2018), con una incidencia mayor de 45
casos por cada 100,000 habitantes, sequido del can-
cer de prostata y el de pulmén. En México se registrd
como el segundo tipo de cancer mas comun en la
poblacién, después del cancer de prdstata. Sin em-
bargo, en la poblacién femenina es el cancer que
presenta mayor incidencia, con un 25% de los casos,
y tiene una mortalidad estimada de 16 por cada
100,000 mujeres mayores de 20 afios, lo que la ubica
como la primera causa de muerte por cancer en mu-
jeres en México, siendo las mas afectadas aquellas
de entre 50 y 59 afios de edad'.

En el interesante articulo «Factores predictivos de
invasién en carcinoma ductal in situ diagnosticado por
biopsia con aguja de corte»?, los autores presentan
una serie de factores que determinan el riesgo de
invasion para pacientes con carcinoma ductal in situ
(CDIS), dentro de los cuales evaluaron los resultados
de estudios de inmunohistoquimica para los marca-
dores de receptores de estrogeno, receptores de pro-
gestageno, HER-2 e indice de proliferacion Ki-67, sin
encontrar una asociacion estadistica entre los resul-
tados de estos estudios y el riesgo de presentar car-
cinoma invasor. En este estudio no se consider6 la
realizacion de marcacion inmunohistoquimica para
células mioepiteliales como factor determinante de la

disrupcion del estroma intralobulillar y el posterior
desarrollo de carcinoma invasor?.

Las células mioepiteliales son un componente nor-
mal de los acinos y los conductos de las glandulas
exocrinas, donde se localizan entre las células epite-
liales secretoras y la membrana basal. Morfoldgica-
mente son delgadas y en forma de huso, similares a
las del musculo liso, poseen un nucleo celular irregu-
lar, se encuentran adyacentes a la membrana basal y
muestran un citoplasma de aspecto estrellado, con
numerosas prolongaciones que se interdigitan con
otras similares de células mioepiteliales adyacentes®.

Estas células tienen multiples funciones, entre las
que destacan asistir en la progresion de la secrecién
a través de sus contracciones, servir de barrera entre
el tejido conjuntivo y el epitelio formando la membrana
basal, funciones de sostén y paracrinas de organiza-
cion y polaridad. Se encuentran presentes en las glan-
dulas sudoriparas, salivales, mamarias, lacrimales y la
prostata®.

El carcinoma invasor de mama se define como
aquella lesion histoldgica en la cual el tejido mamario
neoplasico atraviesa la membrana basal de la unidad
ductolobulillar, extendiéndose al estroma adyacente
con un mayor riesgo de generar enfermedad disemi-
nada por via linfatica o neural®.

Los marcadores inmunohistoquimicos que permiten
la delimitacion de la membrana basal de las estruc-
turas acinares de la mama son principalmente p40,
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p63, la cadena pesada de miosina del musculo liso,
la calponina, CK5/6 y CK5, los cuales resaltan la capa
de células mioepiteliales intactas circundantes, pero
pueden estar atenuadas en comparacion con las es-
tructuras mamarias ductolobulillares normales, espe-
cialmente en pacientes con CDIS de alto grado, lo
cual confirma el diagnéstico de carcinoma invasor®.

Teniendo en cuenta la capacidad de estos marca-
dores de inmunohistoquimica para determinar la inva-
sion del estroma mamario, habria sido de utilidad su
aplicacién en el estudio para determinar el desarrollo
de carcinoma invasor. Por ello se motiva para que, en
estudios posteriores, estas variables sean analizadas
y puedan determinar el riesgo de las pacientes.
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Sefor editor,

Retomo con gran interés el articulo de Rojo del
Moral. Ciertamente el sindrome COVID-19 prolongada
representa un alto porcentaje de la consulta médica
actual y tiene alta importancia social'. Ante el incre-
mento de hepatitis de origen desconocido, se debe
descartar la posibilidad de una hepatopatia post-CO-
VID o bien hepatitis por coronavirus 2 del sindrome
respiratorio agudo grave (SARS-CoV-2). Debido a que
el SARS-CoV-2 tiene la capacidad de unirse al hepa-
ran sulfato, apoE y enzima convertidora de angioten-
sina 2 (ECA2) a nivel endotelial, lo que permite su
internalizacion, activando al factor de crecimiento en-
dotelial vascular y a la catepsina E, almacenandose
incluso en las células o en los tejidos en sincitios?.

En este sentido presentamos un probado femenino
de cuatro afnos de edad, anictérica. El examen gene-
ral de orina revelaba coluria y urobilindgeno positivo.
Lactato deshidrogenasa (DHL), gamma-glutamil
transpeptidasa (GGT) y bilirrubinas incrementadas
(Tabla 1). La ultrasonografia reveld una disminucion
de flujo biliar en los conductos intrahepaticos. Hepa-
titis virales negativas (Tablal). Como antecedente,
cuatro meses previos tuvo infeccién por SARS-
CoV-2. Actualmente solo reaccion en cadena de la
polimerasa cuantitativa en tiempo real (QRT-PCR)
SARS-CoV-2 en heces positiva. Fue manejada con
ivermectina a razon de 150 ug/kg cada 24 h, por tres
dias y OM-85 granulado infantil por 30 dias.
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Un segundo caso de una paciente de edad 3.7
afos, que inicié con fiebre de 38.9 grados, coluria,
piel y conjuntivas con leve ictericia. A la exploracion
se encontré enantema palatofaringeo®. Bilirrubinas y
transaminasas incrementadas, hepatitis virales nega-
tivas. qRT-PCR de nasofaringe y orofaringe y heces
para SARS-CoV-2 positivo. Como antecedente, sus
padres se contagiaron de la variante combinada BA.1/
BA.2 de omicron en Los Angeles, California. Fue ma-
nejada con ivermectina a razon de 150 ug/kg cada
24 h por tres dias, Vita Deyon® One Shot y pirfenidona
LP® 50 mg dosis Unica y OM-85 (Broncho-Vaxom®)
granulado infantil por 30 dias. A los 21 dias postrata-
miento las pacientes mejoraron (Tabla 1). Asi, en el
primer caso se tratd de una colestasis intrahepatica
como parte de la COVID-19 prolongada y en el se-
gundo caso una hepatitis aguda por SARS-COV-2.

Para el manejo de la hepatopatia por COVID-19, es
muy importante el diagndstico temprano para inhibir
la replicacion viral y revertir el dafio hepatico, en este
sentido en el medio rural contamos con ivermectina
y el OM-85 asi como el Vita Deyon® One Shot y la
pirfenidona LP® por su efecto triple antiviral para CO-
VID-19, disminucién de la expresion de ECA2, an-
ti-tormenta de citocinas y antioxidantes, atenuando el
estrés mitocondrial causado por la infeccién por CO-
VID-1945. En conclusion, aportamos evidencia pobla-
cional a la hepatopatia por COVID-19 en México, tanto
en la fase aguda como parte del sindrome de
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Tabla 1. Datos sociodemograficos y clinicos en pacientes con hepatitis por COVID-19

Datos sociodemograficos

Caso clinico 1

Caso clinico 2

21 dias posteriores

Al ingreso 21 dias posteriores
Sexo Femenino Femenino
Edad 4 afios 3.7 afios
Estado social Clase media Clase baja
Ancestria Zapoteca/afromexicana Zapoteca

Ciudad de origen
Tipo de vivienda
Antecedente de COVID-19

Antecedente familiar de COVID-19

Miahutlan de Porfirio Diaz
Semiurbana
DeltaAY.4/OmicronBA. 1

Si, se desconoce la variante

Putla de Guerro
Rural sin suelo

No

Si, variante BA.1/BA.2

Pruebas para SARS-CoV-2

gRT-PCR de nasofaringe y orofaringe Negativo
gRT-PCR en heces Positivo
Pruebas de funcién hepatica
AST 22 Ul/l
ALT 47 U
DHL 916 Ul/l
GGT 435 Ul/I
Bilirrubina total 1.4 mg/dl
Bilirrubina directa 1.0 mg/dl
Bilirrubina indirecta 0.4 mg/dl
Panel de hepatitis virales
gRT-PCR VHA Negativo
gRT-PCR VHB Negativo
gRT-PCR VHC Negativo
gRT-PCR VHD Negativo
gRT-PCR VHE Negativo
gRT-PCR herpes simple 1y 2 Negativo
gRT-PCR citomegalovirus Negativo
Marcadores de autoinmunidad
Anticuerpos anti-TAPO Negativo
Anticuerpos anti-péptido citrulinado Negativo
Anticuerpos anti-ANA Negativo
Anticuerpos anti-SMA Negativo

Negativo Positivo Negativo
Negativo Positivo Negativo
25 U/l 1234 UI/l 33 Ul
34 Ul 634 Ul/I 26 Ul/
146 Ul/l 803 Ul 174 Ul/l
201 Ul 286 Ul/l 155 Ul/I
0.9 mg/dl 1.5 mg/dl 1.1 mg/dl
0.5 mg/l 0.9 mg/dl 0.6 mg/dl
0.4 mg/l 0.6 mg/dl 0.5 mg/dl
Negativo Negativo Negativo
Negativo Negativo Negativo
Negativo Negativo Negativo
Negativo Negativo Negativo
Negativo Negativo Negativo
Negativo Negativo Negativo
Negativo Negativo Negativo
Negativo Positivo Negativo
Negativo Positivo Negativo
Negativo Positivo Negativo
Negativo Positivo Negativo

ALT: alanina aminotransferasa; ANA: anticuerpos antinucleares; AST: aspartato aminotransferasa; DHL: lactato deshidrogenasa; GGT: gamma-glutamil transpeptidasa;
gRT-PCR: reaccion en cadena de la polimerasa cuantitativa en tiempo real; SMA: anticuerpos anti-musculo liso; TAPO: tiroperoxidasa; VH: virus de la hepatitis

COVID-19 prolongada. Se aportd una nueva prueba
para el seguimiento de COVID-19, el qRT-PCR en
heces. Refuerza la teoria de la via de contagio gas-
trointestinal por la circulacion entero-hepatica, consi-
derando que encontramos positivo SARS-CoV-2 en
heces.
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