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ORIGINAL ARTICLE

Shaping the curve from the microscopic transsphenoidal to the
endoscopic endonasal approach for the sellar region

Dando forma a la curva desde el abordaje transesfenoidal microscopico al endonasal
endoscopico para la region selar

Edgar G. Orddnez-Rubiano'#3*, Yovany A. Capacho-Delgado’, Lorena Jacomussi-Alzate’,

Katty A. Galvis-Onate’, Daniela Pérez-Chadid”, José A. Tamara-Prieto’, Héctor Fabio Restrepo®,

Martin Pinzén®, Oscar Zorro', and Javier G. Patifio-Gémez'
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Abstract

Objective: This study aimed to investigate the limitations, barriers, and complications in the early transition from the microscopic
transsphenoidal approach (MTA) to the endonasal endoscopic approach (EEA) to the skull base in our institution.
Methods: Technical challenges, as well as clinical features and complications, were compared between MTA, EEA, and mixed
cases during the early surgical curve. Results: The period from the early learning curve was 1 year until the EEA protocol
was used routinely. A total of 34 patients registered a resection using a transsphenoidal approach. Eighteen patients underwent
EEA, 11 underwent MTA, and five underwent a mixed endonasal and microscopic approach. Non-significant differences were
found in endocrine outcomes between the three groups. Patients with unchanged or improved visual function were higher in
the EEA group (p = 0.147). Non-significant differences were found in terms of the extent of resection (EOR) between groups
(p = 0.369). Only 1 (2.9%) patient in the whole series developed a post-operative CSF leaking that resolved with medical
management, belonging to the EEA group (5.5%). Conclusions: The early phase of the learning curve did not affect our
series significantly in terms of the EOR, endocrine status, and visual outcomes.

Keywords: Skull base. Endoscopic surgery. Pituitary gland. Middle-income country.
Resumen

Objetivo: Investigar las limitaciones, las barreras y las complicaciones en la transicion del abordaje transesfenoidal microscdpico
(ATM) al abordaje endonasal endoscopico (AEE) para la base del craneo en nuestra institucion. Método: Se compararon las
caracteristicas clinicas y las complicaciones entre ATM, AEE y casos mixtos durante la curva quirdrgica temprana.
Resultados: El periodo desde la curva de aprendizaje inicial fue de 1 afio hasta que se utilizé el protocolo AEE de forma
sistemdtica. Un total de 34 pacientes tuvieron una reseccion por via transesfenoidal. A 18 pacientes se les realizo AEE, a 11
ATM y a 5 abordaje mixto endonasal y microscdpico. Se encontraron diferencias no significativas en los resultados endocrinos
entre los tres grupos. Los pacientes con funcion visual sin cambios o mejorada fueron mds en el grupo AEE (p = 0.147).
No se encontraron diferencias significativas respecto a la extension de la reseccion (p = 0.369). Solo 1 (2.9%) paciente
desarrollo una fistula de liquido cefalorraquideo que se resolvié con manejo médico, perteneciente al grupo AEE (5.5%).
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Conclusiones: La fase inicial de la curva de aprendizaje no afectd significativamente a nuestra serie en términos de extension

de la reseccion, estado endocrino y resultados visuales.

Palabras clave: Base del craneo. Cirugia endoscdpica. Glandula pituitaria. Pais de medianos ingresos.

|ntroduction

In 1907, Schloffer described the first case of a
transsphenoidal approach for the resection of a
pituitary tumor. Initially, Harvey Cushing popularized
this approach, modifying the original Schloffer’s
technique?®. Regardless, its popularity decreased in
the following decades, due to the limited light
penetration in the narrow surgical corridor and
Cushing’s complete conversion to transcranial
procedures®. Despite this trend, some surgeons
including Norman Dott and many otolaryngologists
continued to use the endonasal path, particularly in
Europe. Afterward, Guiot introduced the fluoroscope
for intraoperative guidance, which was further
complemented with the surgical microscope by Hardy
and Wisger®, contributing to the rebirth of this approach
during the 1960s°9. Likewise, Guiot also registered the
first transsphenoidal surgery with the use of an
endoscope in 1962'. In the mid-1960s, Storz and
Hopkins created the Storz-Hopkins endoscope, which
contributed to the development of endoscopic
technology, bringing optical improvements, better
visualization, and improved illumination’. In the late
1970s Apuzzo et al.?, in the USA, as well as Bushe
and Halves®, in Germany, started the description of
combined microsurgical and endoscopic techniques
for better visualization of skull base anatomical
landmarks. Later on, Jho and Carrau described their
one-nasal fossa technique without the use of a nasal
speculum, achieving a purely endonasal endoscopic
approach (EEA)'®". Finally, during the late 1900s and
early 2000s, former endoscopic schools started to
arise, mainly in ltaly and the USA, where several
groups of neurosurgeons and otorhinolaryngologists
started investigating the surgical features, advantages,
and limitations of this approach!®-".

Many features of EEA, including the imaging magni-
fication, increased visualization of bone and neurovas-
cular landmarks with different angles, without having
to retract the brain, and decreasing manipulation of
different neurovascular structures, have allowed a
global trend to be toward performing purely endonasal
endoscopic procedures for the treatment of many skull
base lesions™. The wide access to endoscopes and

instruments for endoscopic surgery has allowed the
implementation of these procedures worldwide'®,
Other instruments including the neuronavigation sys-
tem and intraoperative vascular micro-Doppler have
empowered these approaches to allow surgeons to
achieve a maximal safe resection of these lesions'®22,
Trends moving forward to EEA have demonstrated the
importance of the availability of adequate instruments
and surgical experience to achieve satisfactory results.
Unfortunately, many socioeconomic limitations slow
down the capacity to develop education and perfection
of these techniques in low- and middle-income coun-
tries (LMICs). This study aims to describe the learning
curve and the experience of the transition between the
traditional microscopic transsphenoidal approach
(MTA) and the EEA for the resection of sellar lesions
with suprasellar extension in a middle-income country
center.

Materials and methods
Clinical features and study design

This is a cross-sectional study that reviews a pro-
spective acquired case series that included patients
surgically treated with endonasal transsphenoidal ap-
proaches at our institution between January 2018 and
January 2019. Despite we have been using EEA for
6 years now, only a small group of cases were care-
fully selected based on detailing the dates of use of
the MTA in our institution and the start of using the
endoscope for the resection of sellar tumors up to the
standardization of purely endoscopic resection of
these lesions, as those cases going further in time
(retrospectively with MTA and prospectively with EEA)
will analyze different data like expertise and challeng-
es of treating more complex cases over the tailored
surgical curve. The analysis of this study is focused
on the transition curve rather than comparing two dif-
ferent techniques. This analysis implies the selection
of only a few cases. Patients scheduled for elective
surgery and those who presented directly to the emer-
gency department were included in the study. Patients
over 18 years old with sellar lesions, with or without
suprasellar extension that underwent endonasal
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transsphenoidal surgery were selected. These patients
were divided into three groups: the MTA group, the
EEA group, and a group of patients where a combina-
tion of both techniques was used in the same proce-
dure. Patients who received medical management for
sellar or suprasellar lesions (e.g., prolactinomas that
responded to medical treatment with cabergoline) or
patients in whom transcranial approaches were per-
formed, were excluded accordingly. Authorization by
our Institutional Ethics Board as well as by our Institu-
tional Review Board was obtained. This research was
performed in accordance with the Declaration of Hel-
sinki. Clinical data were retrospectively collected from
medical records including visual outcomes, endocrine
function, and complications. Non-parametric tests in-
cluding two-tailed Student’s t test, X2 analysis, or Fish-
er's exact test were performed, as appropriate. Tests
were considered significant with p < 0.05.

Pre-operative protocol

After the neurological assessment, including a visual
field testing, a non-enhanced CT of the head/parana-
sal sinuses, as well as an enhanced MRI of the brain
and the sella were performed. In addition, all patients
had a preoperative evaluation by the otolaryngology,
ophthalmology, and endocrinology teams. All patients
were assessed preoperatively with computerized vi-
sual fields. The endocrine evaluation consisted of a
complete pre- and post-operative work-up, including
cortisol, adrenocorticotropic hormone, thyroid function
tests (thyroid-stimulating hormone, total, and free T4,
total and free T3, when available), growth hormone,
insulin-like growth factor 1, prolactin, and gonadal func-
tion, including the follicle-stimulating hormone, lutein-
izing hormone, estradiol, or free and total testosterone
according to gender. The diagnosis of diabetes insipi-
dus (DI) was based preoperatively on the patient’s
symptoms and postoperatively on the patient’s last
follow-up if he/she was on 1-deamino-8-d-arginine va-
sopressin replacement. The interpretation of endocrine
test results was based on the medical records of the
endocrinologist. After finishing the hormonal assess-
ment, and by the thyroid and corticotropic axes, the
surgical treatment was further performed. The tech-
niques used for the surgical procedure were either
microscopic or endoscopic according to the experience
and individual consideration of the neurosurgeon. All
surgical procedures were performed by a senior neu-
rosurgeon, a young neurosurgeon, and a senior oto-
laryngologist. The senior neurosurgeon had significant

experience on MTA and the young neurosurgeon as
well as the otolaryngologist were trained on EEA. Crite-
ria to decide which approach would be performed were
based on attending neurosurgeon’s preference. The de-
cision for conversion from EEA to MTA was based on
intraoperative recommendation of the senior neurosur-
geon if the perception of lack of stereoscopic view or the
extent of resection (EOR) was considered not
satisfactory.

Microscopic technique

An enhanced CT and/or an enhanced MRI of the
head (depending on the pre-operative access to an
MRI scanner) are always performed before the
procedure. Patients surgically treated with MTA are
draped in a usual fashion and operated under general
anesthesia. The patient is positioned supine, and the
head is slightly rotated and extended for the placement
of the nasal speculum. The initial part of the approach
is mainly performed by the otolaryngologist and is, in
most cases, trans-septal without harvesting any flap.
A posterior septostomy and sphenoidotomy are
performed. The opening of the sella is done under
direct visualization with the use of a chisel or diamond
drill until a proper entry to the sella is achieved. Tumor
resection is performed using the traditional technique
of using different-sized ring curettes and micro pituitary
rongeurs (Fig. 1). Resection is continued until the
surgeon feels that a reasonable neurovascular
decompression is achieved, and a maximal safe
resection is completed. Depending on the intraoperative
cerebrospinal fluid (CSF) leaking, closure is done with
either autologous fat grafting, repositioning of a piece
of septal bone/cartilage, and/or the use of fibrin sealant.

Endoscopic technique

The day before surgery an enhanced CT and/or an
enhanced MRI of the head (according to the availabil-
ity and access to the MRI scanner) is performed to use
it for neuronavigation. The navigation system equip-
ment used for each case varied according to the insur-
ance company’s approval (NDI Polaris system [NDI,
Canada] or Fusion [Medtronic, USA]). In contrary to
MTA, neuronavigation system was used according to
the new availability of new equipment at our institution
when this approach was introduced. A Mayfield skull
clamp is used for fixation. The initial approach per-
formed by the otolaryngologist consisted of the
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Figure 1. Microscopic and endoscopic views of the sella. A: the illu-
mination of the sella with an endoscope is illustrated. Inverted fun-
nel-shaped lighting is observed. B: an illustration of a microscopic
transsphenoidal approach using a nasal speculum is shown. A funnel-
shaped illumination of the nasal cavity and sphenoid sinus is illus-
trated. C: an endoscopic and a D: microscopic view of a tumor resec-
tion using a ring curette and suction are demonstrated. Copyright:
Edgar G. Ordofez-Rubiano.

lateralization of the superior and middle turbinate. The
nasal septum is infiltrated and a pedicled nasoseptal
flap is harvested. At this point of the procedure, the
neurosurgeon starts drilling the sphenoidal septum
until clear visualization of both opticocarotid recesses,
the tuberculum sellae, and the floor of the sella is
achieved. A diamond drill and Kerrison forceps are
used for adequate bone removal. The dura is usually
opened in a wide “X” shape fashion. Resection is per-
formed using micropituitary rongeurs and ring curettes.
After resection is done, Floseal or Surgiflo are used for
hemostasis if needed. Then, the nasoseptal flap is ro-
tated for adequate closure and covered with a fibrin
sealant. Finally, verification of hemostasis in both nasal
fossae up to the choana is done, performing a final
closure with nasal packing with Surgicel, which is usu-
ally removed 2 days after the procedure.

Results
Demographic and clinical characteristics

Thirty-nine patients registered a resection using a
transsphenoidal approach in the 1-year period se-
lected for analysis. Five cases were excluded due to
a history of a prior transcranial or endonasal resection.
Eighteen patients underwent EEA, 11 MTA, and five

mixed approaches using both techniques. The demo-
graphic and clinical data are presented in table 1.
32 (94.1%) patients had pituitary adenomas and
2 (5.9%) had sellar arachnoid cysts. Non-significant
differences were found in terms of the EOR between
groups (p = 0.05). The sellar arachnoid cysts were
not included for this analysis. Both cysts underwent
marsupialization and cystic volume decreased postop-
eratively. Only 1 (2.9%) patient in the whole series
developed a persistent post-operative CSF leaking
that resolved with medical management, belonging to
the EEA group (5.5%). Regarding the endoscopic
group, 1 (5.5%) patient developed postoperative epi-
staxis that was treated with anterior nasal packing,
1 (5.5%) patient developed a postoperative hematoma
that required evacuation with transcranial drainage,
and 1 (5.5%) patient developed a postoperative he-
matoma with subarachnoid and ventricular draining
that resolved spontaneously. From the MTA group,
1 (9%) patient developed seizures due to post-opera-
tive cerebral edema and required anticonvulsants and
corticoids for seizure control. All endoscopic cases
presented crusts during the first 3 months of follow-up.
Only one patient persisted after 6 months of follow-up.
No patient presented loss of olfaction in this series.
Despite trends in an increased length of stay in the
endoscopic group given the presence of associated
complications, these differences were not statistically
significant. lllustrative endoscopic cases are present-
ed in figure 2.

Endocrine and visual outcomes

When evaluating the post-operative endocrine out-
comes regarding the anterior pituitary axis in the EEA
group, 2 (11.1%) patients developed new-onset hypo-
cortisolism, 2 (11.1%) patients presented with hypogo-
nadism, and only 1 patient (5.5%) had new-onset DI.
In the MTA group, 3 (27.3%) patients presented with
new-onset hypocortisolism, 1 (9.1%) hypothyroidism,
1 (9.1%) hypogonadism, and 1 (9.1%) had a new-onset
DI. No patients presented with a new endocrine deficit
in the mixed approach group. Regarding visual out-
come, in the endoscopic group, there were 16 (88.9%)
patients who improved or had no changes in visual
function, and only 2 (11.1%) had a visual function de-
cline. In the MTA group, 8 (72.8%) patients improved
or remained with no changes in their visual function,
and 3 (27.3%) worsened their function, while in the
mixed group, 4 patients (80%) improved or presented no
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Table 1. Demographic and clinical information

Variable MTA EEA Mixed Total p-value
(n=11) (n=18) (n=5) (n=34)
Gender (no.) 0.099
Female 8 (72.7%) 9 (50%) 2 (40%) 19 (56%)
Male 3(27.3%) 9 (50%) 3 (60%) 15 (44%)
Age (Mean + ED) 52.3 +15.1 50.2 + 10.1 40.6 + 16.1 ns
Pathology (no.)
Functional adenoma 1(9.1%) 8 (44.4%) 3 (60%) 12 (35.3%) 0.016
Non-functional adenoma 9 (81.8%) 10 (55.6%) 1(20%) 20 (58.8%) ns
Other 1(9.1%) 0 1(20%) 2 (5.9%) ns
Tumor volume in cc (Mean + ED) 211 9.6+9.2 214 £ 279
Extent of resection ns
Gross total resection 6 (54.5%) 11 (61.1%) 3 (60%) 20 (58.8%)
Subtotal resection 5 (45.5%) 7 (38.9%) 2 (40%) 14 (31.2%)
Presenting symptom (no.) Visual disturbances 10 (90.9%) 11 (61.1%) 5 (100%) 26 (76.5%) ns
Headache 6 (54.5%) 9 (50%) 3 (60%) 18 (52.9%)
Seizures 0 0 1 (20%) 1(2.9%)
Vomit 1(9.1%) 7 (38.9%) 0 8 (23.5%)
Hypothalamic/Endocrine 6 (54.5%) 6 (33.3%) 4 (8%) 16 (47%) ns
Memory loss 0 1 (5.6%) 0 1(2.9%)
Amenorrhea 1(9.1%) 2 (11.1%) 0 3(8.8%)
Polyuria/Polydipsia 2 (18.2%) 0 0 2 (5.8%)

ns: not significant.

changes in their visual function, and 1 patient (20%)
worsened (Table 2). However, between approaches, no
statistically significant differences were found in visual
outcomes (p = 0.147).

Discussion

In our institution, traditional MTA had been used for
almost four decades after the introduction of micro
neurosurgery in Colombia®24. Previously to the inte-
gration of the microscope to the surgical technique, the
initial cases were performed using a sublabial ap-
proach. However, microscopic amplification exposure
allowed to a magnified vision with lower rates of muco-
sal damage and a progressive transition was done
between the two techniques in our institution in the
1980s. Many aspects including the generational change
and the progressive socioeconomic development of the
region, as well as the introduction of new technologies,
have allowed the development of different skull base

surgery techniques in Latin America®?. This study
describes the clinical, surgical, and endocrine features
of the transition from the traditional MTA approach to
the EEA. We included cases that were in a frame of
time that was dependent of the caseload in the time of
transition between both techniques. This may limit an
adequate comparison between them in respect to the
surgeon’s experience based on the number of cases
per year. Despite the use of MTA was the gold standard
in our institution, there were many cases where the
transcranial approach was still used. To allow all cases
to be done endonasal, the respective approach transi-
tion was performed. We did not compare the results of
both large series of patients operated with both tech-
niques in the past 40 years, as this was not the goal
of the study, and the analysis would focus only on
comparing two different techniques for the same pur-
pose. In the pure introduction of the endoscope (de-
scribed as a mixed approach), a total of 5 (14.7%)
patients required both the microscope and the

291



292

Cirugia y Cirujanos. 2024;92(3)

Figure 2. Pre- and post-operative MRIs of endoscopic resection of pituitary adenomas. A: case 1: pre- and post-operative-enhanced MRIs
demonstrating a near-total resection of a large macroadenoma with extension to the suprasellar space and distorting the floor of the third ven-
tricle. Post-operative images demonstrate the preservation of the pituitary gland and the pituitary stalk. B: case 2: a rounded macroadenoma is
shown. Immediate post-operative images demonstrate a satisfactory tumor resection with preservation of the gland and the stalk. C: case 3: a
macroadenoma compressing the optic apparatus is observed. D: case 4: a mixed solid and cystic macroadenoma is illustrated. The suprasel-
lar component of the tumor distortions the floor of third ventricle. Post-operative images demonstrate resection of the tumor with satisfactory

decompression of the chiasm.

endoscope for resection. This was a consequence of
one or more of the following aspects: (1) the senior
neurosurgeon was not satisfied with the EOR due to
the lack of stereoscopic view of the endoscope or (2)
because surgery time prolongation was imminent due
to bleeding or technical difficulties with the endoscope
such as the perception of poor lighting. In conse-
quence, the final steps of resection were performed

under the microscope. Despite one of the main advan-
tages of the endoscopic technique is the magnified
exposure and the better lighting, the perception of light-
ing was affected by the constant obscuration of the
scope with clots in the mucosa of the septum and lat-
eral boundaries of the surgical corridor. This leads to
a constant need of cleaning of the endoscope, which
may explain the uncomfortable perception of the
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Table 2. Visual outcomes and surgical complications

Variable MTA EEA Mixed Total (n = 50) p-value
(n=11) (n=18) (n=5)
Visual outcome ns
Improved or nor changes 8 (72.8%) 16 (88.9%) 4 (80%)
Deteriorated 3(27.2%) 2 (11.1%) 1(20%)
Surgical complications N/A
Hematoma 2(11.1%) -
Nasal bleeding 1(5.5%) -
Infection - - -
CSF leaking 1(9.1%) 1(5.5%) -
Mortality - - -
Others 1 (5.5%) -

ns: not significant; N/A: not applicable.

neurosurgeon, generating the preference to finish the
procedure using the microscope. Contrary to the usual
learning curve, where the surgeries became endoscop-
ic-assisted, the conversion in our series was more in a
microscopic-assisted fashion, as the rest of the proce-
dures were done under the endoscope. This allowed
for a better understanding of the complete technique
and a faster adaption to the 2D view. To improve as-
similation to the endoscopic view and manipulation of
the instruments, different strategies were implemented.
The activities included: (1) cadaveric drilling and (2)
non-biological practice. For non-biological practice, the
simulation stations for laparoscopic training were used.
For example, some exercises such as using a grape
wrapped with a glove were used to resemble the dis-
section and resection of a macroadenoma (Fig. 3). The
cadaveric training was done with a donation of an en-
doscope and the use of complete cadavers, which were
not amenable for injection but were useful for bony
anatomy dissection. Unfortunately, the use of heads in
Colombia, even for academic and scientific purposes,
is prohibited as the law restricts the amputation of ca-
daveric specimens. Despite this, the biological (with
complete cadavers) and non-biological simulation ex-
ercises are still used for resident training in our institu-
tion. All strategies aim to improve the familiarization of
surgeons and residents with the endoscope.

On the other hand, regarding the surgical learning
curve, some authors have defined it as “the time taken
and/or the number of procedures an average surgeon
needs to be able to perform a procedure independently
with a reasonable outcome”. When plotting a learning
curve, 6 different stages have been described: (1) the
commencement of training, (2) a rapidly ascending
curve, (3) a point when the procedure can be

Figure 3. Endoscopic laboratory practice with biological and non-
biological exercises. A and B: a grape is wrapped with a glove,
painting both cavernous sinuses and the site for “dura opening”. The
instruments are used for cutting both the glove and the skin of the
grape for further debulking, using a single port of entry to the practice
box. C: different exercises used for laparoscopic training are used
through a single port for two-hand practice. D: a cadaveric laboratory
practice is performed by training the 4-hand technique.

performed independently and competently, (4) a step
where additional experience improves outcomes by
small amounts until a (4) plateau is reached, and, fi-
nally, (5) there is a fall in the level of performance?®.
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For endoscopic skull base surgery (ESBS), the pio-
neers in the field described their first experience, show-
ing the limitations they had 2 decades ago when
endoscopes and other instruments were under impor-
tant development®-3'. More recently, Younus et al. de-
scribed the curve’s plateau of ESBS, integrating data
of 1000 cases®. They described an ESBS learning
curve consisting of three phases: (1) the slow ascend-
ing curve, (2) the rapidly ascending curve, and (3) a
variable plateau. The three different possibilities for the
ESBS learning curve’s plateau they propose are (1) a
“slow ascending” plateau with a persistent acquisition
of complex skills, (2) a “flat” plateau with mastery (clas-
sic), and 3) a “slow descending” curve if attempting
more difficult cases. This was based on the premise
that the plateau may last for several years depending
on the complexity of the endpoints considered. In terms
of the length of the phases of the curve, the exact
length of phases | and Il cannot be exactly deter-
mined®2. However, 200 cases are the upper limit of
most studies of the surgical learning curve®. It is im-
portant to note that this should be generalized for all
scenarios. However, the need for a fast adaption of new
technologies is paramount, especially if the caseload
is not as high as it is for some reference centers in
high-income countries®-®%. Hence, the learning curve
for a skull base surgeon in any center with a low- or
intermediate load of cases will be likely even slower,
and the complexity of cases performed will be limited
in the first phases of the learning curve (Fig. 4). In other
specialties like robot-assisted laparoscopic surgery,
there has been proposed that 30-40 cases are needed
to carry out the procedure safely®®. Here, we also pro-
pose that for ESBS~40 cases are needed to reach the
safe threshold and complete the phases | and Il pro-
posed by Younus et al.2 The time to perform these
40 cases may vary among centers, as the caseload will
determine the number of patients amenable for ESBS.
At the early beginning of this curve, we did not perform
any extended EEA, as we strongly believe that recon-
struction techniques should be mastered before open-
ing the skull base in a wide manner. In our study, in all
endoscopic and mixed cases, we performed a nasosep-
tal flap. We considered at the beginning of our curve
that the risk of CSF leaking and/or neuroinfection out-
weighed the inherent risks associated to the consider-
able manipulation of the nasal mucosa (e.g., crusts). In
addition, we consider that the length of stay as well as
the impact in costs in the scenario of a reoperation due
to a CSF leak would be appreciated, especially in a
middle-economy health-care system, where the

Skill/competence/performance

Time

Figure 4. The surgical learning curve for endoscopic skull base
surgery. Phase 1 corresponds to the slow ascending curve, Phase
2 to the rapidly ascending curve, and Phase 3 to a variable plateau.
These phases are prolonged in time for low-caseload centers (phases
illustrated in red) compared to those for high-caseload centers
(phases illustrated in blue). The three different possibilities of the
curve’s plateau proposed by Younus et al. are presented as a “slow
ascending” plateau with a persistent acquisition of complex skills
(green-1), a “flat” plateau with mastery-‘classic” (blue-3), and a “slow
descending” curve if attempting more difficult cases (brown-4). An
additional curve is proposed for low-caseload neurosurgical centers
(red-2), which corresponds to a slower curve. By the end, the tail of
the curve would get to the same as curve 1, as the probable scenario
in any center would be to perform more challenging cases over time.
This final ascending curve would be related to expanded approaches
in the sagittal and coronal planes.

resources are scares and should be optimized. We
consider that the use of a nasoseptal flap would be a
reasonable option in this early phase of the learning
curve. In terms of complications, we highlight that risks
were considerable higher in the endoscopic group. This
is remarkable and need to be considered when starting
performing ESBS. Many aspects including manipula-
tion of the endoscope and the instruments, as well as
the lack of experience, would impact directly on surgi-
cal outcomes. We suggest to make all efforts as pos-
sible to avoid resection of large tumors in this transition,
given the need of aggressive resections that may lead
to avoidable complications.

Our study represents an important description of
overcoming barriers to trespassing the threshold of
performing ESBS with reasonable outcomes. In
general, in LMICs, there is a lack of high-caseload
centers. Although some specific exceptions can be
found, there is an urgent need to improve outcomes
for ESBS in LMICs. Not only the training and the
surgeon’s expertise are necessary; a multidisciplinary
approach including post-operative ICU care and the
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endocrine approach is fundamental for good results.
Unfortunately, in LMICS, the health-care systems, the
socioeconomic factors®®, as well as the personal
interests of neurosurgeons remain to impact the
advancement of the specialty in our region.

In our series, for the transition between the two
approaches, the conversion of 21% of cases was
needed, as well as the constant training of ENTs and
neurosurgeons. Over time, we have been able to
decrease the operative time by improving surgical
techniques. Special cases in which a microscopic
technique is ideal for the patient still exist; some
examples are surgeon’s comfort and experience,
extensive nasal bleeding, atypical airway, or technical
problems with the endoscope®. Furthermore, for the
first cases, we decided to have the microscope
prepared in case that it was required by the surgeon.
It is important to highlight that all technological aids
represent a change not only for the surgeon but also
for the surgical team as well, and they represent a
way to maximize EOR and minimize the risk of injuring
neurovascular structures™', Our study found a visual
function improvement or without changes in 32% of
the cases in the entire series, which is a percentage
similar to what has been reported in the literature,
reporting rates from 16.8% to 79%%“%. From an
endocrine point of view, both groups had similar
outcomes. Published series vary according to different
variables including the pathology, intervention as a
1s-time surgery, or re-intervention for recurrent
tumors™#4041 - In this study, anterior and posterior
endocrine deficits were no higher than 10%, which is
reasonable with those reported in other series as well.

Finally, traditional microscopic transsphenoidal
surgery remains trustworthy, fast, and effective. Many
neurosurgeons have published excellent results with
this technique. It has low complication rates and
patient satisfaction is high*'“2. However, the transition
to an endoscopic approach has been growing due
to the panoramic view with clear visualization of
surgical corridors, bony landmarks, and neurovascular
structures, increasing neurosurgeons’ confidence to
perform ESBS safely®”. Some series that have
compared both approaches since 2015 are presented
in table 3. Visual outcomes, EOR, and endocrine
outcomes vary among studies. Despite trends in
ESBS for improving EOR, there is not sufficient data
to support significant variations among both
techniques. Unfortunately, different aspects including
socioeconomic barriers, caseload, and surgical team
expertise will continue to shape surgical results.

Table 3. Studies reporting microscopic versus endoscopic endonasal approaches for sellar and suprasellar lesions after 2015

Phases of
learning curve

New-onset
endocrine deficit

Improvement or no

GTR (%)

EEA MTA Mixed Type of lesions

Total

Period time
of the study cases cases cases cases

Type of

Year of

Authors

changes in visual

publication country

(%) assessed

function (%)

(years.)

MTA EEA MTA

EEA

EEA MTA

1,2,3

582 88° 21 22

58

60

100 147 - Adenoma

HIC 247

Guo-Dong et al.*® 2016

1,2

NRP 31 37

16 NRP

81

16 19 - Large (=3 cm) adenomas

35

LMIC

2018

Akbari et al*

1,2

100 100 12 27

46

65

17 13 - Adenoma

30

2018 LMIC NR

Prajapati et al*®

NR NR NR NR 1,2,3

29

70

Adenoma with parasellar extension

27° 28 -

55

2019 HIC 15

Trevisi et al.*®

1,2,3

100 98 32 28

48

70

- Adenoma

119 79

198

LMIC

2020

Phogat et al.*”

1,2,3

34

35¢

3rd

22

39

45 195 - Adenoma

240

10

HIC

2020

Moller et al.*®

1,2,3

36° 422 36 27

79

87

- Adenoma

39 48

87

2021 HIC 1

Shimony et al.*®

1,2

NR NR 23 36

92

62

Adenoma (Cushing’s disease)

26 14 -

40

15

HIC

2Reported as visual improvement. ®Visual field improvement was comparable in both groups: 50% of the patients showed improvement in the visual fields 6 months after surgery. “Microsurgical sublabial transsphenoidal resection. “Reported as normalization of visual function.

EEA: endonasal endoscopic approach; GTR: gross total resection; HIC: high income country; LMIC: low-to-middle income country; MTA: microscopic transsphenoidal approach; NR: not reported.
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Study limitations

The main limitation of this study is its retrospective
nature. Second, the recurrence rate or tumor progres-
sion rate was not evaluated. Cost-effectiveness and
quality of life were not addressed either. However, trends
of increased costs were noted in the endoscopic group
given the rent of the neuronavigation system. This infor-
mation could have been useful considering the budget
limitations in the health-care systems in our region and
further research is necessary to contrast this remarkable
aspect. No analysis of re-intervention rates due to tumor
regrowth was done on follow-up. This study did not mea-
sure skill improvement in terms of surgical time but dem-
onstrates the number of cases to feel comfortable to
perform purely endoscopic approaches. It is necessary
to evaluate the importance of technological help required
for these cases since a vascular injury, a new-onset
neurologic deficit, or a severe endocrine decline related
to these procedures constitute irreparable damage.

Conclusion

The transition between MTA and EEA depends on
multiple factors that include training of the surgical
personnel as well as the confidence or lack thereof
generated by the surgeon’s change in position during
the procedure, the lack of stereoscopic view of the
two-dimensional images of the endoscope, and the
lack of security to maximize the EOR. This is most
remarkable for neurosurgeons that have prior
experience using MTA in a daily manner. The use of
either approach will always be based on the experience
and consideration of the surgical team. Finally, the
early phase of the learning curve did not affect our
series significantly in terms of EOR, endocrine status,
and visual outcomes.
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Coinfecciones y comorbilidad observadas en la COVID-19
durante la temporada de influenza en el paciente pediatrico

Coinfections and comorbidities observed in COVID-19 during the influenza season in
the pediatric patient
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Resumen

Objetivo: Evaluar el impacto de la comorbilidad y de las coinfecciones presentadas por la infeccion por SARS-CoV-2 vs. COVID-19
en nifios mexicanos. Método: Estudio prospectivo y observacional que comprendio la temporada alta de influenza 2020-2021,
analizando todos los pacientes con diagndstico de infeccion vs. enfermedad por SARS-CoV-2 vs. COVID-19 que ingresaron al
Hospital Infantil de México. Se realizo en todos RT-PCR en tiempo real para SARS-CoV-2, determinando gen E, gen RdRp, gen
RP y proteina N, y RT-PCR multiplex para deteccion de virus respiratorios. Resultados: Los criterios de inclusion los cumplieron
163 pacientes. El grupo con mayor riesgo de enfermar fueron los adolescentes (40.4%), seguidos de los escolares y preescolares
(21.4% y 19.6% de los casos, respectivamente). Hubo tres casos con coinfeccion viral: dos (1.2%) con parvovirus B-19 y uno
(0.6%) con hemes tipo I; hubo otros dos (1.2%) con coinfeccidn bacteriana. La principal comorbilidad correspondio a obesidad,
leucemia linfoblastica aguda e hipertension arterial. En cuanto a mortalidad, solo hubo cuatro casos (2.4%). Conclusiones: Obe-
sidad, cdncer, hipertension, cardiopatias y diabetes constituyen la comorbilidad en nuestros pacientes, como se refiere en la
literatura, no asi las coinfecciones. En nuestro estudio no hubo casos de mortalidad relacionada con la comorbilidad.

Palabras clave: SARS-CoV-2. COVID-19. Coinfecciones. Comorbilidad. Morbimortalidad.
Abstract

Objective: To evaluate if the comorbidity and coinfections presented by SARS-CoV-2 infection vs. COVID-19 impact our Mexican
children. Method: Prospective and observational study that included the 2020-2021 peak influenza season. All patients with a diagno-
sis of infection by SARS-CoV-2 vs. COVID-19 who were admitted to the Hospital Infantil de Mexico were analyzed. Real-time RT-PCR
for SARS-CoV-2 was performed in all patients, determining E, RdRp and RP genes and protein N, as well as RT-PCR for detection of
respiratory viruses. Results: The inclusion criteria were met by 163 patients. The group with the highest risk of becoming ill was ado-
lescents (40.4%), followed by schoolchildren and preschoolers (21.4% and 19.6% of the cases, respectively). There were three cases
with viral coinfection: two (1.2%) with parvovirus B-19 and one (0.6%) with herpes type I; another two (1.2%) showed bacterial coinfec-
tion. The main comorbidity were obesity, acute lymphoblastic leukemia and arterial hypertension. Regarding mortality, we only had four
cases (2.4%). Conclusions: Obesity, cancer, hypertension, heart disease and diabetes are comorbidity present in our patients, as
referred to in literature, but not coinfections. In our study, we did not have any associated mortality related to comorbidiity.

Keywords: SARS-CoV-2. COVID-19. Coinfections. Comorbidity. Morbidity. Mortality.
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|ntroducci6n

Los primeros informes de COVID-19 en pediatria
fueron reportados en la provincia de Wuhan, China.
Los dos iniciales consideraban que el cuadro clinico,
y en si la enfermedad, tanto en los recién nacidos
como en los nifos menores de 14 afos, era poco
frecuente que resultara grave en comparacion con los
adultos y los adolescentes jovenes. El primer reporte,
del centro para el control de enfermedades chino,
solo report6 que el 1.3% de 72,314 pacientes diag-
nosticados de COVID-19 eran menores de 20 afos'.
El segundo, un informe posterior de 171 nifios meno-
res de 16 afios hospitalizados en la provincia de Wu-
han, destacaba que solo tres fueron ingresados en la
unidad de cuidados intensivos, y de ellos solo uno
fallecié a causa de la enfermedad?.

Posteriormente, el Morbidity and Mortality Weekly
Report de los Centers for Disease Control and Pre-
vention de los Estados Unidos, publicado el 6 de abril
de 2020, hacia mencién a que el 1.7% de casi 150,000
casos conocidos de COVID-19 en ese pais correspon-
dian a nifios. Solo hubo 2572 casos pediatricos, de
los cuales 15 (0.5%) fueron ingresados en una unidad
de cuidados intensivos, y se sabe que, igual que en
el reporte de Wuhan, solo tres (20%) murierond.

Desde el inicio del brote de coronavirus en el invier-
no de 2019 en Wuhan, hemos podido aprender un
poco mas sobre la epidemiologia de la COVID-19 en
nifos, pero aun hay mucho que no sabemos sobre el
proceso de la enfermedad y, sobre todo, aquello que
la modifica®. A raiz de esto han aparecido diferentes
informes en la literatura sobre la enfermedad en ni-
fios, asociada esta con coinfeccion con otros patdge-
nos respiratorios, es decir, pacientes pediatricos
infectados por SARS-CoV-2 mas otro u otros virus
respiratorios a la vez. En un estudio de 72 casos pe-
diatricos infectados, al parecer por contactos domés-
ticos, 34 de ellos fueron evaluados para coinfecciones
y 19 tenian otros patdgenos virales ademads del
SARS-CoV-2. Aunque se trata de un estudio peque-
fio, la alta prevalencia de coinfecciones aumenta la
posibilidad de que los niflos compartan entre si mas
de una infeccion viral a la vez®.

Por otro lado, al igual que en los adultos, los nifios
tienen comorbilidad que puede aumentar el riesgo de
gravedad e incluso de muerte. Al respecto, en una
recopilacion de datos de nifios mexicanos diagnosti-
cados con COVID-19, la mayor prevalencia se encon-
tr6 en el sexo femenino, con 6983 casos, predominando

en ambos sexos en el grupo de 15-19 afos, y en
menores, en el grupo de 0-4 afos para los varones y
de 5-9 afos para las nifias. En México, a 30 de sep-
tiembre de 2020, el 9.1% (2584/28,388) de los pacien-
tes pediatricos con COVID-19 tenian comorbilidad, el
19.1% (540/2827) de aquellos con COVID-19 hospita-
lizados tenian comorbilidad y el 26% (83/310) de los
que fallecieron con COVID-19 tenian comorbilidad®.
A la fecha de iniciar este estudio no encontramos
reportes nacionales sobre coinfecciones virales aso-
ciadas con SARS-CoV-2 en nifios mexicanos, por lo
que el objetivo de nuestro estudio fue observar la
presencia de coinfecciones virales y bacterianas, la
comorbilidad presentada y su impacto sobre la evo-
lucién de la enfermedad en nifios con COVID-19 in-
gresados en un hospital pediatrico de tercer nivel
(Hospital Infantil de México Federico Gomez).

Método
Diseno del estudio

Se trata de un estudio prospectivo y observacional
que se realizd en un lapso comprendido entre las
semanas epidemioldgicas de la temporada de influen-
za 2020-2021 (semanas 40 a 20), que comprendieron
del 27 de septiembre de 2020 al 21 de mayo de 2021.
Tomamos esta época presuponiendo que es la tem-
porada de circulacion de este y otros virus invernales.
Se incluyeron los pacientes con diagndstico de infec-
cion vs. enfermedad por SARS-CoV-2 vs. COVID-19
de ambos sexos, independientemente de la edad,
ingresados al Hospital Infantil de México.

Consideraciones éticas y criterios de
inclusion

Este estudio cumplié con los lineamientos de la
Declaraciéon de Helsinki en materia de investigacion
y ética. Incluimos en este estudio todos los pacientes
que cumplieran con criterios de infeccién vs. enfer-
medad por SARS-CoV-2 vs. COVID-19, de acuerdo
con la definicién operativa de caso sospechoso de
enfermedad respiratoria viral emitida el 24 de sep-
tiembre de 2020, que a la letra dice: «Persona de
cualquier edad que en los ultimos 10 dias haya pre-
sentado al menos uno de los siguientes signos vy
sintomas mayores: tos, fiebre, disnea (dato de grave-
dad) o cefalea acompanados de al menos uno de los
siguientes signos o sintomas menores: mialgias,
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artralgias, odinofagia, escalofrios, dolor toracico, rino-
rrea, anosmia, disgeusia y/o conjuntivitis. En menores
de cinco afnos de edad, la irritabilidad puede sustituir
la cefalea»’.

Dado que por normatividad a todos los pacientes
ingresados se les debe hacer una prueba diagndstica,
no fue requisito que los pacientes contaran con carta
de consentimiento informado ni autorizacion del padre
o tutor en un momento dado. De la misma forma, ya
que el estudio se realizé en un hospital de ensefianza
e investigacion, no se solicita autorizacion por el co-
mité de ética en los estudios observacionales.

Material y metodologia

El procedimiento para la toma, el procesamiento, la
identificacion y la conservacion de muestras de hiso-
pado nasal y nasofaringeo se realizé como a continua-
cion se describe. Se ocupd para cada paciente un
medio de transporte viral (BD Universal Viral Transport),
hisopos de dacrdn o rayén con mango de plastico (exu-
dado faringeo) e hisopos de dacrdn o rayén con mango
flexible (exudado nasofaringeo). Se realizd hisopado
nasal y nasofaringeo en cada paciente ingresado al
area COVID-19. Tanto el exudado faringeo como el
nasofaringeo se colocaron en el mismo tubo para in-
crementar la carga viral, procurando que se transpor-
taran a una temperatura de 2-8 °C para su procesamiento.
Cada muestra fue etiquetada con el nombre y apellido
del paciente, y se acompafi6 del estudio epidemioldgico
de caso sospechoso de COVID-19. Ello conforme a lo
sefialado por el manual para la vigilancia epidemioldgi-
ca y de laboratorio de la Secretaria de Salud®.

Las muestras fueron tomadas por personal del hos-
pital, tanto médico como de laboratorio afin al area de
atencion de pacientes COVID-19. Las muestras se pro-
cesaron para realizar la prueba de reaccion en cadena
de la polimerasa en tiempo real (RT-PCR) para SARS-
CoV-2 utilizando el equipo QuantStudio 5 para la de-
terminacion de gen E, gen RdRp, gen RP y proteina
N. Asi mismo, se realizd RT-PCR multiplex para detec-
cion de otros virus respiratorios, tales como influenza
A, influenza A (HIN1 pdm09), influenza A (H3N2), in-
fluenza B, adenovirus, bocavirus, coronavirus endémi-
cos (OC43, NL63,229E y HKU1), metaneumovirus,
enterovirus/rinovirus y virus respiratorio sincitial (VRS).

Resultados

Al término del estudio encontramos un total de 173
pacientes ingresados con diagndstico de infeccion

TOTAL 163

Recién Nacido
Lactante mayor
Lactante menor

Preescolar

Escolar

Adolescente

0 50 100 150 200

B Porcentaje B Numero

Figura 1. Distribucion de casos por grupo etario.

por SARS-CoV-2 vs. enfermedad asociada (COVID-19),
de los cuales se descartaron siete, ya que tres co-
rrespondieron a adultos, en otros seis no se corroboro
el diagnostico por laboratorio y en uno no se encontré
su expediente. En total, quedaron 163 pacientes, los
cuales mostraron una prevalencia acorde al periodo
analizado del 4.5%, que correspondié al numero de
pacientes atendidos en el hospital (3591 pacientes
vistos desde septiembre de 2020 hasta mayo de
2021), y una incidencia relacionada al nimero de pa-
cientes asistidos en ese mismo tiempo de 18.1 casos
por mes y 16.3 por 1000 pacientes.

De estos 163 pacientes analizados, 83 (50.9%) fue-
ron masculinos y 80 (49.1%) femeninos, destacando
el grupo de edad con mayor riesgo de enfermar, los
adolescentes, con 66 casos (40.4%), sequido del gru-
po de escolares y preescolares con 35 (21.4%) y
32 (19.6%) casos, respectivamente (Fig. 1).

Los pacientes ingresados fueron provenientes de
diferentes partes de la Republica; no obstante, la ma-
yoria fueron de dos Estados: el Estado de México y
la Ciudad de México, con 81 (49.6%) y 59 (36.1%)
casos, respectivamente. Hubo otros siete Estados
con mucho menor numero de ingresos a este noso-
comio (5 [3%), 4 [2.4%] y 1 [0.6%)] casos). Solo en
4 (2.4%) casos se desconocié su lugar de origen
(Fig. 2). Al respecto, y en consideracion de que somos
un hospital de la Ciudad de México, observamos que
la mayor procedencia de casos correspondid a la de-
legacion de Iztapalapa. Cabe sefialar que, en segun-
do lugar, no se determind bien la procedencia, ya que
en su hoja de ingreso solo aparecié como Ciudad de
México y correspondieron al 11.8% (siete casos).
Hubo dos delegaciones, Venustiano Carranza y Cuau-
htémoc, con cinco casos (8.4%) cada una; otras tres
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Figura 2. Numero y porcentaje de pacientes en relacion al lugar de
procedencia.

con cuatro casos (6.7%), cuatro con tres casos (5%)
y una con solo un caso (1.6%) (Fig. 3).

Respecto a la morbimortalidad observada, en el
global solo se registraron 4 (2.4%) casos, 3/80 (3.8%)
del sexo femenino (1.8% del global) y 1/83 (1.2%) del
sexo masculino (0.6% del global). Estos datos se
muestran en la tabla 1y la figura 4.

En cuanto a los objetivos del presente estudio, en
relacion con las coinfecciones observadas en estos
163 pacientes analizados, encontramos que solo
hubo tres casos (1.8%) con coinfeccion viral: dos
(1.2%) con parvovirus B-19 y uno (0.6%) con herpes
tipo I. Hubo otros dos casos (1.2%) con coinfeccién
bacteriana, y el resto (96.9%) no mostraron ninguna
coinfeccion (Tabla 2).

Cabe sefalar que en el paciente que curs6 con co-
infeccion por virus herpes tipo I, el diagndstico, como
tal, fue solo de infeccion por SARS-CoV-2 y mostrd
hisopados nasal y nasofaringeo positivos para el virus,
con resultados mediante RT-PCR de gen E 20.23, gen
RdRp 21.230 y proteina N 21.96. Por igual, mostrd un
resultado para IgG > 1.10 (considerado positivo). Este
paciente cursé con exantema, dolor toracico y odinofa-
gia. Su diagndstico de base era leucemia linfoblastica
aguda (LLA), alto riesgo, e ingresd por mucositis, sin-
drome infiltrativo y lesiones mucocutaneas que se con-
firmaron producidas por virus herpes tipo I.

Los resultados de parvovirus B-19 correspondieron a
un mismo paciente que presentd dos eventos: el primero
en septiembre, que fue considerado como portador asin-
tomatico ya que solo tuvo como sintomatologia fiebre,
calosfrios y congestién nasal, con hisopados nasal y
nasofaringeo positivos, pero sin reporte cuantitativo de
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Figura 3. Relacion de casos ingresados y porcentaje en cuanto a
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Figura 4. Morbimortalidad por sexo.

la prueba QuantStudio 5; y el segundo evento lo presen-
t6 en octubre y se considerd como infeccion por SARS-
CoV-2 asociada a reactivacion del parvovirus B-19, con
positividad, nuevamente, de los hisopados nasal y naso-
faringeo, y con reporte cuantitativo de la prueba QuantS-
tudio 5 (PCR en tiempo real) de gen E 32.47, gen RdRp
35.400 y proteina N 33.93. Cabe mencionar que este
paciente tenia como diagndéstico de base anemia hemo-
litica hereditaria y que, como sintomas en este segundo
cuadro, solo mostro irritabilidad. No hubo casos de co-
infeccion con algun virus de la influenza.

Respecto a la comorbilidad presentada, encontramos
ocho de importancia, destacando en primer lugar la
obesidad con 24 casos (14.7%); en segundo, la LLA
con 18 casos (11.04%), siendo ocho de alto riesgo y
siete de riesgo habitual; en tercer lugar, hipertension
arterial en 12 casos (7.3%), seguida de otros tumores
malignos y de enfermedad cardiaca con ocho casos
cada una (4.9%); y finalmente, diabetes, sindrome de

301



302

Cirugia y Cirujanos. 2024;92(3)

Tabla 1. Morbimortalidad en casos diagnosticados con infeccion
por SARS-CoV-2 vs. enfermedad COVID-19

Tabla 3. Casos con comorbilidad asociada a infecciéon por
SARS-CoV-2 vs. enfermedad COVID-19

Sexo n % Total (n=163)  Comorbilidad n %
Masculino 83 100 50.9 Obesidad 23 14.1
Vivos 82 98.8 50.3 LLA 18 11.04
Muertos 1 1.2 0.6 Hipertension arterial 12 7.3
Femenino 80 100 491 Otros tumores malignos 8 4.9
Vivos 77 96.2 47.2 Enfermedad cardiaca 8 49
Muertos 3 3.8 1.8 Diabéticos 7 52
Sindrome de Down 6 3.6
Insuficiencia renal crénica 5 3.06
Tabla 2. Coinfecciones observadas en pacientes con infeccion  Epilepsia 3 1.8
por SARS-CoV-2 vs. enfermedad COVID-19 L
Desnutricion 2 1.2
Coinfecciones n % )
Hepatopatias 2 1.2
Virus e ) )
Ninguno 158 96.9 Paralisis cerebral infantil 2 1.2
Herpes tipo | 1 0.6 Asma 2 19
Parvovirus B-19 2 1.2
) Prematuridad 2 1.2
Bacterias
S.epidermidis 1 0.6 Crisis convulsivas 2 1.2
C. difficile 1 0.6
Total 163 100 Dermatomiositis juvenil 1 0.6
Deficiencia de acetil coenzima A 1 0.6
BDP 1 0.6
Down e insuficiencia renal crénica, con siete (5.2%), Lupus eritematoso sistémico 1 0.6
seis (3.6%) y cinco (3.06%) casos, respectivamente.  Anemia hemolitica 1 0.6
Entre la comorbilidad hubo otras 15 afecciones més . - )
) i Atresia esofégica con fistula 1 0.6
con un ndmero menor de casos (Tabla 3), asi como 11
casos (6.7%) con otra comorbilidad no bien definida y Vi ! 06
un numero considerable de pacientes sin ninguna co-  Hemofilia tipo A 1 0.6
. o . .
morbilidad (25.7%; 42/.163) (Fig. 5). 3 Ninguna 4 05.7
En cuanto a la mortalidad observada en relacién con la \o bion deinia
- . i ini 11 6.7
comorbilidad en estos pacientes, notamos que, de las " ¢enea
ocho afecciones principales referidas, no hubo ninguna  Total 163 100

muerte registrada (Tabla 4 y Fig. 6). Si bien es cierto que
hubo 4/163 muertes registradas, estas se presentaron en
pacientes con otro tipo de comorbilidad: un caso con pa-
ralisis cerebral infantil, uno con desnutricién crénica, otro
con desnutricién cronica mas retraso global del desarrollo,
y un ultimo con sindrome de lisis tumoral mas sindrome
infiltrativo (que se considerd como probable LLA).

Discusion

Este es un estudio observacional, como muchos de
los reportes que al momento se encuentran en la lite-
ratura y que describen algunos eventos asociados con
esta nueva infeccion-enfermedad de COVID-19. En el

BDP: broncodisplasia pulmonar; LLA: leucemia linfobléstica aguda; VIH: virus de la
inmunodeficiencia humana.

periodo sefalado, en el cual tomamos en cuenta que
incluimos los meses de alta contagiosidad de influen-
za, encontramos un total de 173 pacientes, de los
cuales 163 cumplieron con los criterios de analisis. De
estos, el mayor numero de casos fueron masculinos
(83; 50.9%) vy el resto femeninos (80; 49.1%). En
cuanto a la edad, los adolescentes ocuparon el primer
lugar de asistencia médica (40.4%), seguidos de los
escolares y preescolares, asi como de los lactantes
(menor [12.2%] y mayor [4.9%]), y en ultimo lugar del
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Figura 5. Numero y porcentaje de comorbilidad en pacientes ingresados por infeccion por SARS-CoV-2 vs. enfermedad de COVID-19.

grupo de recién nacidos, solo con dos casos (0.01%)
(Fig. 1). La procedencia de los pacientes fue de 10
Estados de nuestra republica, pero hubo cuatro casos
(2.4%) en los que se desconocid la procedencia, y de
los nueve restantes, el Estado de México y la Ciudad

de México fueron los principales sitios de proceden-
cia, con 81 (49.6%) y 59 (36.1%) casos, respectiva-
mente (Fig. 2). Considerando que somos un hospital
de tercer nivel de la Ciudad de México, observamos
que la mayoria de los casos atendidos fueron de las
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Figura 6. Mortalidad asociada a la principal comorbilidad en pacientes ingresados al drea COVID-19.

Tabla 4. Numero y porcentaje de vivos y muertos con comorbilidad
asociada

Comorbilidad n % (n=163) Vivos % Muertos %
Obesidad 23 141 23 100 0 0
LLA 18 11.04 18 100 0 0
Hipertension arterial 12 7.3 12100 0 0
Otros tumores malignos 8 49 8 100 0 0
Enfermedad cardiaca 8 4.9 8 100 0 0
Diabetes 7 5.2 7 100 0 0
Sindrome de Down 6 3.6 6 100 0 0
Insuficiencia renal 5 3.06 5 100 0 0

crénica

LLA: leucemia linfoblastica aguda.

delegaciones Iztapalapa, Venustiano Carranza vy
Cuauhtémoc con 17 (28.8%), cinco y cinco (8.4%)
casos, respectivamente. De igual manera, hubo siete
casos (11.8%) en los que no se especificd su delega-
cion y se captaron como simplemente procedentes de
la Ciudad de México (Fig. 3).

En relacion con la mortalidad hay que hacer notar
que fue muy baja, tan solo del 2.4% (4/163), que co-
rrespondid a tres nifias y un nifio (Tabla 1 y Fig. 4).

Considerando los objetivos del presente estudio en
cuanto a coinfecciones registradas en estos 163 pa-
cientes, llama la atencion que solo se presentaron en
cinco casos (3.06%): tres con virus (dos parvovirus
B-19 y uno virus herpes tipo I) y dos bacterianas (uno
con Staphylococcus epidermidis y otro con Clostri-
dioides difficile) (Tabla 2 y Fig. 5).

En cuanto a la comorbilidad, si encontramos un nu-
mero considerable de asociacién en los pacientes in-
fectados por SARS-CoV-2 y en aquellos que
desarrollaron la enfermedad COVID-19. Las principales
afecciones encontradas como comorbilidad fueron
ocho: obesidad, LLA, hipertension arterial sistémica,
otros tumores malignos, algun tipo de enfermedad car-
diaca, diabetes, sindrome de Down e insuficiencia re-
nal crénica; en conjunto, correspondieron al 51.04% del
total de la comorbilidad registrada. Resalta que el
25.7% de los casos (42) no tenian comorbilidad alguna,
y en otros 11 casos hubo otra no bien definida (6.7%).
El resto (16.56%) fueron casos con diversa comorbili-
dad en menor nimero y porcentaje (Tabla 3 y Fig. 6).

Si bien es cierto que la COVID-19 se comporta de
forma grave o agresiva en los pacientes con comor-
bilidad (sobre todo en adultos jovenes y mas aun en
mayores)®, al hacer el andlisis de relacion de morta-
lidad observada con algun tipo de comorbilidad, de
las ocho que destacaron como las principales en
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nuestros casos, no observamos esa relacion (Tabla 4
y Fig. 6).

En cuanto al objetivo de identificar coinfecciones,
como ya mencionamos, solo hubo cinco casos, pero
en uno de ellos la misma coinfeccion se identificé en
dos ocasiones, mismas en que el paciente presentd
un cuadro asociado con infeccion por SARS-CoV-2 vs.
enfermedad COVID-19, como se comentd en el apar-
tado de resultados. Al respecto de las coinfecciones
virales, es importante sefialar que practicamente no
hubo ningin caso asociado con algun tipo de virus
influenza, a pesar de haber tomado como un pardme-
tro del estudio la temporada alta de influenza 2020-
2021, a diferencia de lo reportado en otros estudios
de la literatura donde se hace mencion a la identifi-
cacion de casos de coinfeccion con VRS , metapneu-
movirus humanao, rinovirus o virus parainfluenza, entre
otros'®. En un estudio de Wu et al.'" se encontré en
34/74 nifos muestreados para patdgenos respirato-
rios que solo 19 (51.4%) tuvieron coinfecciéon con My-
coplasma pneumoniae (16; 84.2%), VRS (3; 15.8%),
virus de Epstein-Barr (3; 15.8%), citomegalovirus
(3; 15.8%) o influenza Ay B (1; 5.3%). En otro reporte
de Kumar et al.”? se refieren 30 casos analizados de
coinfeccioén tanto viral como bacteriana, destacando
12 con Salmonella typhi, seis con meningitis por
Streptococcus pneumoniae, tres con infeccion de vias
urinarias por Escherichia coli, dos con Salmonella
paratyphi A, dos con fiebre tifosa asociada a Typhus/
Rickettsia, dos positivos para virus de la hepatitis A
y uno positivo para virus de la hepatitis E, un evento
de artritis séptica por Staphylococcus aureus y una
neumonia por S. pneumoniae®'?. Al parecer, las co-
infecciones mas frecuentes o comunes reportadas en
la literatura corresponden a procesos bacterianos,
destacando en 17 estudios como mas frecuente My-
coplasma pneumoniae (42%), seguido de Pseudomo-
nas aeruginosa (12%), Haemophilus influenzae y
Klebsiella pneumoniae igual con 12%, respectivamen-
te'®. En nuestro estudio solo encontramos dos even-
tos asociados: uno con S. epidermidis (infeccion
asociada a catéter venoso central) y otro con C. diffi-
cile (diarrea cronica).

En lo que respecta a la comorbilidad, hay quizas
algunos mas estudios y con mayor nimero de casos
analizados. Destaca la diferencia de los primeros re-
portes, de los cuales en uno' solo se mencionaban
cinco casos de nifos de 0-16 anos admitidos al King’s
College Hospital, en Londres, Reino Unido, entre el
25 de febrero y el 28 de abril de 2020, sefialando que
la comorbilidad preexistente incluyé pardlisis cerebral,

prematuridad (dos casos), enfermedad de Wilson y
cardiomiopatia dilatada. Sin embargo, méas reciente-
mente, un reporte retrospectivo’™ con 12,306 nifios
analizados describe que la principal comorbilidad
consistié en problemas respiratorios, sin especificar
cuales, pero se detectaron en 2310 casos (19.9%),
seguidos de eventos gastrointestinales (334; 2.9%),
neuroldgicos y neuromusculares (252; 2.2%), renales
y uroldgicos (175; 1.5%), defectos congénitos o gené-
ticos (127; 1.1%), problemas cardiovasculares (94;
0.8%), metabdlicos (79; 0.8%), hematoldgicos o inmu-
noldgicos (57; 0.5%), y procesos malignos (51; 0.4%).
Por igual, en un metaanalisis de 2021' se hace men-
cién a que la principal comorbilidad observada en
nifios fue obesidad, enfermedad crdnica respiratoria,
enfermedad cardiovascular, trastornos neuroldgicos,
trastornos inmunitarios, enfermedades metabdlicas,
trastornos hematolégicos, cancer, falla renal y afec-
ciones gastrointestinales. Asi mismo, como factores
de riesgo para manifestaciones graves de la enferme-
dad por SARS-CoV-2 y riesgo de fallecer por COVID-19
se encontraron la diabetes, la hipertension y la obe-
sidad, al igual que en el adulto, resaltando que la
obesidad fue un factor importante para desarrollar
manifestaciones graves de la infecciéon por
SARS-CoV-2 e incluso de morir por COVID-19.

Conclusiones

A la fecha hay pocos reportes en la literatura de pa-
cientes pedidtricos con coinfecciones asociadas, mas
no asi con comorbilidad presente, por lo que conside-
ramos importante llevar a cabo un monitoreo estrecho
e incluso un estudio multicéntrico de las coinfecciones
presentadas en pacientes pediatricos con infeccion por
SARS-CoV-2 vs. enfermedad COVID-19, con lo cual
tendriamos un panorama epidemioldgico y geografico
de la situacion que acontece en nuestros nifios mexi-
canos y podriamos compararlo con lo reportado en la
literatura internacional. Con los resultados obtenidos en
nuestro estudio podemos concluir que las coinfeccio-
nes, tanto virales como bacterianas, son poco comunes
en nuestro hospital. En cuanto a la comorbilidad, acor-
de con los principales estudios que reportan un gran
numero de casos analizados, podemos decir que tanto
la obesidad como el cancer (pacientes con LLA y di-
versos tumores malignos), asi como la hipertension, las
enfermedades cardiacas y la diabetes, son importantes
afecciones presentadas por nuestros pacientes estu-
diados. No obstante, de lo descrito en el reporte de
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Tsankov et al.'®, en nuestros nifios estudiados ninguna
comorbilidad representd un riesgo para fallecer.

Por igual, consideramos que tomando como base este
estudio pudiese ser de utilidad realizar o valorar en cual-
quier temporada del afo si se debe realizar una prueba
de coinfeccién junto con una prueba para detectar infec-
cion por SARS-CoV-2 en todos los pacientes pediatricos
que ingresen con cuadro respiratorio agudo, o si solo
debe hacerse en pacientes gravemente enfermos que
requieran hospitalizacién o intubacion. También, si se
sospecha o corrobora que un nifio tiene VRS o influenza
segun el historial clinico-epidemioldgico de contacto y
las pruebas iniciales, si deberia realizarse la prueba del
SARS-CoV-2. Estas cuestiones quizas puedan resolver-
se si se hace un estudio de seguimiento multicéntrico.
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Can direct bilirubin-to-lymphocyte ratio predict surgery for
pediatric adhesive small bowel obstruction?

¢La relacion bilirrubina directa-linfocitos puede predecir la cirugia para la obstruccion
adhesiva del intestino delgado en ninos?
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Abstract

Objective: Estimating which patients might require surgical intervention is crucial. Patients with complete bowel obstructions
exhibit disrupted enterohepatic cycles of bile and bacteremia due to bacterial translocation. The goal of this study was to de-
velop apredictionindex using laboratory inflammatory data to identify patients who may need surgery. Materials and methods: The pa-
tients were divided into two groups based on their management strategy: Non-operative management (Group 1) and surgical
management (Group 2). Results: The indirect bilirubin, direct bilirubin, and total bilirubin were significantly higher in Group 2
than in Group 1 (p = 0.001, p < 0.001, and p < 0.001, respectively). The neutrophil-to-lymphocyte ratio (NLR), platelet-to-NLR
(PNLR), and direct bilirubin-to-lymphocyte ratio (DBR) were significantly higher in Group 2 compared to Group 1 (p = 0.041,
p = 0.020, and p < 0.001, respectively). In group 2, 78% have viable bowels. Resection was performed in 40% of cases, with
12% mortality and a 10-day average hospital stay. DLR performs the best overall accuracy (72%), demonstrating a well-bal-
anced sensitivity (62%) and specificity (81%). Conclusions: This study suggested that DBR is a more accurate predictive
index for surgical intervention in pediatric adhesive small bowel obstruction patients compared to NLR and PNLR, providing
valuable guidance for treatment strategies.

Keywords: Neutrophil-to-lymphocyte ratio. Platelet-to-neutrophil-to-lymphocyte ratio. Direct bilirubin-to-lymphocyte ratio.
Adhesive small bowel obstruction.

Resumen

Objetivo: Desarrollar un indice de prediccion utilizando datos inflamatorios de laboratorio para identificar qué pacientes podrian
necesitar cirugia. Método: Los pacientes se dividieron en dos grupos segun su estrategia de manejo: no quirdrgico (grupo 1)
o0 quirdrgico (grupo 2). Resultados: Las bilirrubinas indirecta, directa y total fueron significativamente mas altas en el grupo
2 que en el grupo 1 (p = 0.001, p < 0.001 y p < 0.001, respectivamente). Las relaciones neutrdfilos-linfocitos, plaquetas-
neutrdfilos-linfocitos y bilirrubina directa-linfocitos fueron significativamente mas altas en el grupo 2 que en el grupo 1 (p = 0.041,
p =0.020y p < 0.001, respectivamente). En el grupo 2, el 78% tenian intestino viable. Se realizo reseccion en el 40% de los
casos, con un 12% de mortalidad y una estancia hospitalaria promedio de 10 dias. La relacion bilirrubina directa-linfocitos
tuvo la mejor precision general (72%), demostrando una sensibilidad bien equilibrada (62%) y una buena especificidad (81%).
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Conclusiones: Este estudio sugiere que la relacion bilirrubina directa-linfocitos es un indice predictivo mas preciso para la in-
tervencion quirdrgica en pacientes pediatricos con obstruccion adhesiva de intestino delgado en comparacion con la de neutro-
filos-linfocitos y la de plaquetas-neutrdfilos-linfocitos, proporcionando una valiosa orientacion para las estrategias de tratamiento.

Palabras clave: Relacion neutrdfilos-linfocitos. Relacion plaquetas-neutrdfilos-linfocitos. Relacion bilirrubina directa-linfocitos.

Obstruccion adhesiva de intestino delgado.

|ntroduction

A complicated combination of cellular elements in-
volved in inflammation and tissue repair results in
post-operative adhesion development. According to
the current theory, altering the serosal surfaces and
being exposed to non-organic substances disrupt the
mesothelium, causing a localized inflammatory reac-
tion and an influx of fibroblasts that promote the for-
mation of fibrin-based adhesions'2. Although the
actual prevalence of adhesive small bowel obstruction
(ASBO) in children is unknown, reports suggest that
it can range from 1.1 to 8.3%, with the majority of
cases occurring during the 1%t year following sur-
gery®s. Compared to adults, children have a higher
lifetime risk of developing adhesion-related issues be-
cause of their age. The success rate of non-operative
management has been reported to range substantially
from 0 to 63%*°.

Estimating which patients might require surgical in-
tervention is crucial. ASBO, a common intra-abdomi-
nal infection, is frequently associated with Escherichia
coli and Bacteroides fragilis®. Bacteremia caused by
these bacteria can lead to endotoxemia and impaired
bilirubin excretion, increasing direct bilirubin (DB) lev-
els in ASBO patients. Furthermore, patients with com-
plete bowel obstructions exhibit disrupted enterohepatic
cycles of bile and bacteremia due to bacterial trans-
location. These conditions contribute to both inflam-
mation and neutrophil-to-lymphocyte ratio (NLR) and
platelet-to-neutrophil-to-lymphocyte ratio (PNLR) and
increased DB and direct bilirubin-to-lymphocyte ratio
(DLR), levels, particularly in complete obstructions”®.

In this study, receiver operating characteristic (ROC)
curve analysis was used to investigate the predictive
value of several biomarker combinations related to the
requirement for surgical treatment for ASBO.

Methods

This study comprises patients who presented with
ASBO to the Pediatric Surgery Clinic at Dicle Univer-
sity between 2010 and 2022. The study commenced

following the approval of the ethics committee (no:
211, date: April 12, 2023). Variables such as patients’
age, sex, prior surgery (primary pathology), physical
examination findings at the time of presentation, dura-
tion of symptoms, laboratory blood test results, radio-
logical findings, performed surgery, viability status of
the intestines, surgery duration, post-operative com-
plications, mortality, and length of stay were retro-
spectively evaluated.

Some patients with ASBO were managed nonopera-
tively, successfully following a non-operative manage-
ment approach. However, a portion of the patients
required surgery. The patients were divided into two
groups based on their management strategy: non-
operative management (Group 1) and surgical man-
agement (Group 2). The aforementioned factors were
compared between the two groups.

Inclusion criteria

Patients under the age of 18, those with a previous
history of surgery, and those with consistent and ac-
curate data in retrospective file scans were included
in this study.

Exclusion criteria

Patients over the age of 18, neonates (due to highly
variable laboratory parameters), and those presenting
with COVID-19, upper respiratory tract diseases, or
any other diseases affecting laboratory parameters
beyond the diagnosis of ASBO were excluded from
the study.

Clinical monitoring

All patients presenting with vomiting, absence of
fecal output, and abdominal distension (Fig. 1), who
had a previous history of surgery, underwent a physi-
cal examination. This was followed by laboratory
blood tests. Subsequently, every patient underwent
radiography (Figs. 2 and 3) and ultrasonography.
Advanced imaging techniques such as computed



Figure 1. Distended abdomen in a patient with adhesive small bowel
obstruction.

Figure 2. Pre-opertaive radiograph from a patient who treated non-
operatively (Group 1).

tomography were utilized where necessary. Dehydrat-
ed patients, which constituted the majority of cases,
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Figure 3. Pre-operative radiograph from a patient who was treated
with surgical intervention (Group 2).

were rehydrated with 20 mL/kg of 0.09% NaCl saline.
All patients were put on nil per os and a nasogastric
tube was inserted. Suitable antibiotic therapy was ad-
ministered, and adequate analgesia was ensured. Pa-
tients in poor general condition were monitored in
intensive care. Initially, all patients were followed up
with enema administration. Those patients who had
gas and fecal output after the enema, and showed a
reduction in distension, continued to be nonopera-
tively managed. However, patients who persisted in
vomiting (those continuing to produce bile from the
nasogastric tube) and showed no decrease in disten-
sion were subjected to surgical intervention.

Statistical analysis

The statistical analysis of patient data employed
descriptive statistics, frequency, and other character-
istics for all items. Mean and standard deviation were
used for displaying continuous data. Shapiro—Wilk
and Kolmogorov—Smirnov tests were used to deter-
mine whether continuous data were normal. When
data varied from a normal distribution, non-parametric
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tests were used instead of the Student’s t-test for
continuous and regularly distributed variables. For
categorical variables, Chi-square tests were utilized,
and Fisher’s exact tests were applied as necessary.
The diagnostic performance of the NLR, PNLR, and
DLR was investigated using ROC analysis. SPSS Sta-
tistics for Windows, Version 26.0 (IBM Corp., Armonk,
NY, USA), was used to analyze the data. A p < 0.05
was considered statistically significant.

Results

The mean age of patients in Group 1 was 4.40 =
3.85 years, while in Group 2, it was 4.64 + 3.43 years
(p = 0.745). Regarding gender, 50% of patients in
Group 1 and 58% in Group 2 were men (p = 0.418).
White blood cell count was significantly higher in
Group 2 (15.47 SD2.54) compared to Group 1 (13.16
+ 3.32) (p < 0.001). Similarly, the neutrophil count
(NEU) was also significantly higher in Group 2 (12.34
+ 3.19) compared to Group 1 (10.01 + 3.48) (p < 0.001).
Lymphocyte (LYM) counts and platelet counts were
slightly higher in Group 2 than Group 1, but the differ-
ence was not statistically significant (p = 0.307 and p
= 0.082, respectively). The indirect bilirubin, DB, and
total bilirubin were significantly higher in Group 2 than
in Group 1 (p = 0.001, p < 0.001, and p < 0.001, re-
spectively). Although the C-reactive protein (CRP) level
was higher in Group 2 (68.39 + 57.59) than in
Group 1 (63.1 £ 25.52), the difference was not statisti-
cally significant (p = 0.065). The NLR and PNLR were
significantly higher in Group 2 compared to Group 1 (p
=0.041 and p = 0.020, respectively). However, the PLR
was not significantly different between the groups (p =
0.195). DLR was significantly higher in Group 2 (0.224
+ 0.124) than in Group 1 (0.147 + 0.113) (p < 0.001)
(Table 1).

The surgical management group consisted of 50 pa-
tients. Evaluation of bowel status revealed that in the
majority of the cases (n = 39, 78%), the bowel was
viable, whereas in a smaller proportion of cases
(n =11, 22%), the bowel was gangrenous. Of the sur-
gical procedures performed, intestinal resections were
carried out in 20 patients (40%), while non-resection
procedures were conducted in the remaining 30 pa-
tients (60%). In cases where a resection was per-
formed, further procedures involved anastomosis in
8 patients (16%) and stoma creation in 12 patients
(24%). At post-operative period, 16 patients (32%)
need to be observed in intensive care unit. Post-op-
erative complications were observed in 12 patients

Table 1. Comparison of non-operative management and surgical
group

Group 1 Group 2 p-value
(n=52) (n =50)
Mean SD Mean SD

Age 4.40 3.85 4.64 3.43 0.745
Gender (M)* 26 50% 29 58% 0.418
WBC 13.16 3.32 15.47 2.54 <0.001
NEU 10.01 3.48 12.34 3.19 <0.001
LYM 2.08 0.96 1.89 0.90 0.307
PLT 266 55 287 64 0.082
B 0.33 0.23 0.49 0.25 0.001
DB 0.23 0.11 0.33 0.12 <0.001
B 0.57 0.32 0.83 0.83 <0.001
CRP 63.12 25.52 68.39 57.59 0.065
NLR 6.47 5.23 8.76 5.89 0.041
PLR 159 86 181 81 0.195
PNLR 1692 1354 2360 1487 0.020
DLR 0.147 0.113 0.224 0.124 < 0.001

*n(%), Chi-square test; other items, Independent T-test. SD: standard deviation; WBC
white blood cell count; NEU: neutrophil; LYM: lymphocyte; PLT: platelet; IB: indirect
bilirubin; DB: direct bilirubin; TB: total bilirubin; CRP: c-reactive protein; NLR: neutrophil-
lymphocyte ratio; PLR: platelet-lymphocyte ratio; PNLR: platelet neutrophil-lymhocyte
ratio; DLR: direct bilirubin lymphocyte ratio.

Table 2. Characteristics of the patients underwent surgery

Surgical group n =50 (%)
Bowel status

Viable 39 (78)

Gangrenous 11(22)
Procedure performed

Resection 20 (40)

Non-resection 30 (60)
Procedure after resection

Anastomosis 8(16)

Stoma 12 (24)
Post-operative ICU 16 (32)
Post-operative complication 12 (24)
Mortality

Dead 6(12)

Survived 44 (88)
Lenght of stay (days)* 10 (7)

*mean (SD); other items: n(%). ICU: intensive care unit

(24%). The mortality rate was 12% (n = 6). The mean
length of hospital stay was reported as 10 SD7 days
(Table 2).



In this study, the NLR, PLNR, and DLR indices
tested using ROC analysis to identify patients who
require surgery. Accordingly, the NLR was observed
to have a cut-off value of 4.1. The area under the ROC
curve (AUC) for this index was 0.630, which signifies
moderate predictive accuracy. The sensitivity was
quite high at 86%, indicating a substantial ability to
correctly identify positive cases. However, the speci-
ficity was observed to be relatively low at 40%, sug-
gesting a moderate rate of accurately identifying
negative cases. Positive Predictive Value (PPV) and
Negative Predictive Value (NPV) were 58% and 75%,
respectively, while the overall accuracy of the NLR
was found to be 63%. The PNLR was evaluated at a
cut-off value of 2137. This index had a higher AUC
value of 0.662 compared to NLR, implying a some-
what improved predictive accuracy. The sensitivity
was lower at 48%, but the specificity was considerably
high at 83%. This suggests that the PNLR has a
strong ability to accurately classify negative cases,
despite a lower ability to detect positive cases. The
PPV and NPV for PNLR were 73% and 62%, respec-
tively, and the overall accuracy came out to be 65%.
The DLR demonstrated the highest AUC value of
0.711 among the indices, indicating superior predictive
accuracy. The cut-off value was set at 0.2. The sen-
sitivity and specificity for DLR were recorded at 62%
and 81%, respectively, showing a well-balanced ability
to correctly identify both positive and negative cases.
The PPV and NPV were 75% and 69%, respectively.
Notably, DLR outperformed both NLR and PNLR
in terms of overall accuracy, with a rate of 72%
(Table 3 and Fig. 4).

Discussion

ASBO can result in strangulation, triggering bowel
ischemia and necrosis due to obstructed blood flow?.
A recent single-center review demonstrated that 54%
of pediatric cases were successfully managed nonop-
eratively, while 12% required immediate surgical inter-
vention, and another 34% needed abdominal surgery
later during their hospital stay™. These findings con-
trast with a multi-center study using the Kids’ Inpatient
Database, which reported that 85% of pediatric ASBO
patients required surgical intervention, with 16.5% un-
dergoing bowel resection. However, in this study,
50% of patients were needed surgical intervention. In
22% of the cases, the patients’ bowels were gangre-
nous. In 40% of these cases, an intestinal resection

M. Azizoglu et al. Pediatric bowel obstruction

Table 3. Indeces diagnostic test analysis

Index Cut-off AUC Sensitivity Specificity PPV NPV Accuracy

NLR 4.1 0.630 86% 40% 58% 75%  63%
PNLR 2137 0.662 48% 83% 73% 62%  65%
DLR 02 0.711 62% 81% 75% 69%  72%

NLR: neutrophil-lymphocyte ratio; PNLR: platelet neutrophil-lymhocyte ratio; DLR: direct
bilirubin-lymphocyte ratio.
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Figure 4. ROC graph of the indexes.

was performed. Meanwhile, stoma formation was car-
ried out in 12 (24%) patients.

In the current study, investigated the discriminating
ability of various factor combinations, particularly the
up and down combinations, identified with pre-opera-
tive regular laboratory work and defined many discov-
eries. The main finding of this study was that patients
who had surgical management had considerably
greater DLR levels than patients who were managed
nonoperatively, where DLR is defined as the sum of
LYM counts and DB levels. The DLR was a more ac-
curate indicator for ASBO who received surgical man-
agement when compared to other metrics, such as
the NLR and PNLR levels.

Studies are collected that show a number of ele-
ments play a role in systemic inflammatory states,
which can be used to assess the presence of isch-
emia. Measurable inflammatory factors, which were
responses from and released by the local ischemic
intestinal wall, were found in the peripheral blood as a
result of strangulation”®. Various inflammatory indica-
tors have been reported to be helpful in the diagnosis
and treatment monitoring in different disease types’®.
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ASBO patients can use peripheral blood systemic in-
flammatory factor analysis to predict intestinal isch-
emia and necrosis, although the most accurate
parameters for this analysis are still unknown.

In the research conducted by Chen et al.,'? it was
discovered that the inflammatory response’s intensity
was discernibly higher in patients who underwent in-
testinal resection. This was demonstrated by in-
creased values of CRP and leukocyte count and
decreased levels of albumin and LYMs, suggesting an
inflammatory reaction to intestinal ischemia and ne-
crosis. Prior studies on inguinal hernias noted that the
lymphocyte-to-CRP ratio (LCR) was generally higher
in patients experiencing strangulation, indicating its
potential as a predictor for the necessity of bowel re-
section™. Another multivariate study also confirmed
the NLR as being significantly linked with hernia stran-
gulation and clear bowel ischemia'. The findings con-
cluded that specific surrogate markers could be
utilized to anticipate intestinal necrosis and have clini-
cal relevance. In addition, it has been observed that
the LCR is related to the prognosis of certain types of
cancer patients, like those with stomach cancer and
colorectal cancer'*". A retrospective study revealed
an elevation in the levels of CRP and NLR in patients
suffering from acute pancreatitis'®. Another piece of
research indicated a significant correlation between
NLR levels and patients with acute mesenteric isch-
emia who had undergone intestinal resection'”'®. The
study led by Chen et al. found a noticeable rise in
NLR, CRP levels, and NEU in patients who had an
intestinal resection'?. However, this study found that
NLR, PNLR, and DLR were significantly higher in sur-
gical group. This suggests that in the surgical group,
the bowel ischemia risk is more closely, indicating that
these patients need surgery. Indeed, this study ob-
served that patients with lower NLR, PLNR, and DLR
values, whose bowels have not ischemia and necro-
sis, are in better general condition and these inflam-
matory indexes are lower.

Recently, there have been numerous retrospective
and a few prospective studies that have investigated
hyperbilirubinemia as an indicator of acute appendici-
tis and perforation®. It is common to observe elevated
serum bilirubin levels and jaundice in patients with a
septic condition. ASBO is one of the most frequent
intra-abdominal infections. E. coli and B. fragilis are
the most commonly isolated bacteria in these situa-
tions. Bacteremia, which these bacteria cause, can
lead to endotoxemia, thus impairing bilirubin excretion
from the bile canaliculi. Consequently, direct bilirubin

levels increase in ASBO patients”®. In another per-
spective, patients with complete bowel obstruction
(surgical group) have impaired enterohepatic cycles of
bile due to the lack of intestinal transit and experience
bacteremia due to bacterial translocation”®. All these
mechanisms result in an increase in both direct biliru-
bin and DLR, especially in complete obstructions (sur-
gical group). This study is the first and only research
that investigates the diagnostic value of DLR in ASBO
patients. Among the tested indices, DLR demonstrat-
ed the highest AUC value of 0.711, indicating superior
predictive accuracy. The cut-off value was established
at 0.2. The sensitivity and specificity for DLR were
documented at 62% and 81%, respectively, displaying
a balanced capability to correctly identify both positive
and negative cases. The PPV and NPV were calcu-
lated at 75% and 69%, respectively. Remarkably, in
terms of overall accuracy, DLR outperformed both
NLR and PNLR, with a success rate of 72%.

The study’s limitations include its retrospective de-
sign and single-center data, which may limit generaliz-
ability. In addition, selection bias may exist in choosing
management strategies. The exclusion of neo-
nates and individuals with other diseases impacting
laboratory parameters could influence results. Unac-
counted confounding factors such as surgeon’s expe-
rience and patients’ underlying health conditions
might affect outcomes. Finally, the study relies heavily
on the accuracy of past medical records.

In conclusion, DLR is a more accurate predictive
index for surgical intervention in pediatric ASBO pa-
tients compared to NLR, PNLR, providing valuable
guidance for treatment strategies. To date, no other
study has addressed this issue specifically in pediatric
patients with ASBO.
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Abstract

Objective: The objective of this study was to investigate the clinical effect of overlap anastomosis and functional end-to-end
anastomosis (FEEA) in laparoscopic radical resection of colorectal cancer (CRC). Methods: The clinical data of 180 patients
who underwent laparoscopic radical resection of CRC and side-to-side anastomosis were retrospectively collected; the patients
were divided into the Overlap group and FEEA group, according to the anastomosis method that was used to treat them.
Results: The Overlap group had a shorter operation time, anastomosis time, post-operative hospital stay, post-operative feed-
ing time, and post-operative exhaust time than the FEEA group (p < 0.05). The total incidence of post-operative complications
was 14.4% (13/90) in the FEEA group and 0.7% (6/90) in the Overlap group, and there was no significant difference between
the two groups (p > 0.05). Conclusions: Overlapping anastomosis can shorten the operation time and accelerate the recovery
of intestinal function without increasing the incidence of post-operative complications, and it will not affect the quality of life
and survival of patients in the short term after surgery.

Keywords: Colon/colorectal cancer. Laparoscopy. Overlap anastomosis. Functional end-to-end anastomosis.
Resumen

Objetivo: Investigar el efecto clinico de la anastomosis superpuesta y de la anastomosis funcional de extremo a extremo
(AFEE) en la reseccion radical laparoscdpica del cancer colorrectal (CCR). Método: Se recolectaron retrospectivamente los
datos clinicos de 180 pacientes sometidos a reseccion radical laparoscopica de CCR y anastomosis de lado a lado. Los
pacientes se dividieron en grupo de anastomosis superpuesta y grupo AFEE, segun el método de anastomosis que se ultilizo
para tratarlos. Resultados: E/ grupo de anastomosis superpuesta tuvo un tiempo de operacion, un tiempo de anastomosis,
una estancia hospitalaria posoperatoria, un tiempo de alimentacion posoperatorio y un tiempo de escape posoperatorio mas
cortos que el grupo AFEE (p < 0.05). La incidencia total de complicaciones posoperatorias fue del 14.4% (13/90) en el grupo
AFEE y del 0.7% (6/90) en el grupo de anastomosis superpuesta, y no hubo diferencias significativas entre los dos grupos
(p > 0.05). Conclusiones: La anastomosis superpuesta puede acortar el tiempo operatorio y acelerar la recuperacion de la
funcion intestinal sin aumentar la incidencia de complicaciones posoperatorias, y sin afectar la calidad de vida y la supervi-
vencia de los pacientes a corto plazo después de la cirugia.

Palabras clave: Cancer de colon/colorrectal. Laparoscopia. Anastomosis superpuesta. Anastomosis funcional de extremo a
extremo.

*Correspondence: Date of reception: 24-11-2023 Cir Cir. 2024;92(3):314-323
Jie Zhang Date of acceptance: 24-12-2023 Contents available at PubMed
E-mail: zhangjie_zj23@163.com DOI: 10.24875/CIRU.23000602 www.cirugiaycirujanos.com

0009-7411/© 2023 Academia Mexicana de Cirugia. Published by Permanyer. This is an open access article under the terms of the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.24875/CIRU.23000602&domain=pdf
mailto:zhangjie_zj23%40163.com?subject=
http://dx.doi.org/10.24875/CIRU.23000602

W. Sun, J. Zhang. Different colon anastomosis methods

|ntroduction

Colorectal cancer (CRC) is a common malignant
tumor of the digestive tract. According to global can-
cer statistics, there were more than 1.9 million new
CRC cases and more than 935,000 deaths in 2020,
accounting for around 1/10 of cancer cases and
deaths'. The incidence and mortality rates of CRC in
China are among the highest in the world?. The dis-
ease is caused by the abnormal proliferation of
colorectal glandular epithelial cells. In addition to the
aging population and the dietary habits in high-income
countries, adverse factors such as obesity, lack of
physical exercise, and smoking increase the likelihood
of CRC?.

At present, the treatment of CRC is still based on sur-
gery, supplemented with radiotherapy, chemotherapy, or
targeted therapy*®. Radical resection of the tumor and
digestive tract reconstruction are two key steps for suc-
cessful laparoscopic CRC surgery’. In terms of radical
resection, it is necessary to determine the extent of
resection according to the clinical stage of the tumor;
however, due to the development of complete mesocolic
resection (CME) and lymph node dissection specifica-
tions®™°, radical resection of ¢T1-4N0-2M0 CRC has
been achieved in clinical practice'. Digestive tract
reconstruction determines the success rate of surgery,
operation time, post-operative recovery, incidence of
anastomotic complications, and other issues' 3. Tradi-
tional digestive tract reconstruction of the colon has three
anastomosis methods: end-to-end, end-to-side, and
side-to-side anastomosis' . Side-to-side anastomosis
is the predominant method, and functional end-to-end
anastomosis (FEEA) and overlap anastomosis are the
two most important anastomosis methods for side-to-side
anastomosis™® .

FEEA can reduce the incidence of anastomotic
stricture, post-operative pain and intraoperative blood
loss, and its short-term efficacy is better. However, it
is a difficult and time-consuming endoscopic opera-
tion, requiring the free length of the intestinal canal
and an experienced medical team. This anastomosis
method of reconstruction is also performed against
the physiological peristaltic direction of the intestinal
tract’®®. In 2010, Inaba et al.” proposed an overlap
anastomosis method that has the advantages of FEEA
in digestive tract reconstruction during laparoscopic
total gastrectomy but low requirements for free bowel
length. The operation is also simple and follows the
direction of physiological peristalsis of the intestine,

meaning it has been widely used in clinical surgery.
Previous studies have found that overlap anastomosis
takes less time and patients recover faster after sur-
gery and have a shorter post-operative hospital stay.
Moreover, it does not increase the incidence of anas-
tomosis-related complications compared with FEEA
surgery and anastomosis®®?'. However, there are still
few studies on laparoscopic overlap anastomosis and
FEEA in terms of surgical conditions, incidence of
complications, and post-operative quality of life (QOL)
for patients, and no unified criteria for digestive tract
reconstruction have been developed. This study
explores the intraoperative conditions, post-operative
recovery, post-operative complications, and post-
operative QOL of patients undergoing laparoscopic
CRC overlapping anastomosis and FEEA to identify
an anastomosis method that improves patient QOL
and reduces their pain and to provide new reference
suggestions for laparoscopic anastomosis of CRC.

Study participants and methods
Study participants

The convenience sampling method was used to
select 180 patients who underwent laparoscopic radi-
cal resection of CRC and lateral anastomosis in the
gastrointestinal surgery department of the authors’
hospital between March 2020 and May 2023 as the
study participants. The patients were divided into the
Overlap group (n = 90) and the FEEA group (n = 90),
according to the anastomosis method that was used.
The study inclusion criteria were as follows: patients
(1) aged 18-75 years; (2) with CRC confirmed by pre-
operative colonoscopy and pathological examination;
(8) with CRC without intestinal obstruction and with
pre-operative bowel preparation; (4) who underwent
total laparoscopic radical resection of CRC, intraop-
erative standard lymph node dissection and CME; and
(5) with complete medical records. The exclusion cri-
teria were as follows: patients (1) with a history of
other malignant tumors or CRC combined with other
malignant tumors within the previous 5 years; (2) with
any distant metastasis; (3) with a history of previous
abdominal surgery or inflammatory bowel disease;
(4) whose surgery involved a forced conversion to
laparotomy; (5) with uncontrolled nutritional disorders
and mental illness; and (6) who were unable to com-
plete the follow-up for 12 months after the surgery.
The screening process of the research participants is
shown in figure 1.
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Patients with laparoscopic radical
resection of colon cancer(March 2020 to
May 2023 (n = 298)

Exclusion age is not between 18and

Colon cancer diagnosed
bypathological examination
(n=247)

75 years old (n = 51)

Excluded:Combined with other tumorhistory
or distant metastasis within 5
years,previous history of abdominal
> surgeryor inflammatory bowel
disease ,forced laparotomy was

[

performedduring the operation
combined with nutritional disordersand

Overlapped anastomosis
group (n = 90)

Functional
end-to-endanastomosis
group (n = 90)

mental illness (n = 67)

Figure 1. Research subject screening flow chart.

Study methods

The pre-operative preparation was as follows. (1) For
patients with underlying diseases, such as hyperten-
sion, diabetes, and coronary heart disease, multidisci-
plinary consultation was conducted to assess the risk
of surgery; for patients with low protein, anemia, elec-
trolyte imbalance, and malnutrition, levels had to be
adjusted to a reasonable range; for patients with small
non-invasive serous tumors, pre-operative colono-
scopic carbon nanoparticle localization was routinely
performed. (2) A liquid diet was started 1 day before
surgery, and polyethylene glycol electrolyte powder
solution was taken orally to clean the intestine one
night beforehand. Fasting and drinking were prohibited
for 12 h and 4 h, respectively. (3) Prophylactic antibiot-
ics were administered 30 min before the operation.

In terms of surgical methods, during the operation,
CME and standardized lymph node dissection were
performed under laparoscopy, and intestinal anasto-
mosis was fully mobilized. For overlapping anastomo-
sis, the small intestine and colon were cut off at their
pre-resection sites. The ileum was placed in parallel with
the transverse colon, and a small hole was made in the
intestinal wall. lleal-transverse side-to-side closure anas-
tomosis was performed with an endoscopic cutting clo-
sure device. A barbed wire interrupted suture was used
to strengthen the stump and anastomosis, and when the
anastomosis was unobstructed and tension-free and the
blood supply was good, the mesangial hole was closed
(Fig. 2). In terms of FEEA, the right colon was pulled out

through the incision, the ileum mesentery was separated
from it, and the mesentery was also detached from the
middle of the transverse colon. The mesentery was
clamped with a purse-string forceps 15 cm from the ileo-
cecal junction, and a purse-string needle was inserted.
A 25# tubular stapler was placed at the ileum stump, and
the purse-string line was tightened. After the intended
resection of the transverse colon was removed, a 25#
tubular stapler was placed through the stump, and the
ileum-transverse colon end-to-side anastomosis was per-
formed. To close the transverse colon residue, the trans-
verse colon stump was reinforced with barbed wire, and
the transverse-colon ileal anastomosis was strengthened
with 4-0-line interrupted sutures (Fig. 3).

The post-operative treatment was as follows: (1) bed
rest with close monitoring of the patient’s vital signs;
(2) regular re-examination of blood, liver and kidney
function and electrolytes, and the wearing of elastic
stockings to prevent lower extremity deep venous
thrombosis; (3) post-operative fasting and parenteral
nutrition to control blood pressure and blood glucose
and maintain water and electrolyte balance; (4) patient-
controlled analgesia within 48 h of surgery, and non-
steroidal anti-inflammatory drug administration for
rescue analgesia; (5) daily assessment of pain levels
using Visual Analog Scale (VAS) criteria for pain
(no pain = 0 points, mild pain = 1-3 points, moderate
pain = 4-6 points, severe pain = 7-9 points, and intoler-
able pain = 10 points); (6) monitoring and evaluation of
the patient’s defecation and feces to assess his/her
intestinal recovery status (the patient received a liquid
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Figure 2. Overlapping anastomosis method.
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Figure 3. Functional end-to-end anastomosis method.
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diet once defecation commenced and gradually transi-
tioned to a regular diet); (7) the monitoring of abdominal
drainage fluid and drainage volume, where once the
drainage fluid was non-bloody, non-purulent, and non-
chylous and < 30 mL/d, the drainage tube was removed;
and (8) the discharge of patients who were asymptom-
atic and eating well with unobstructed defecation.

Data collection

General patient data consisting of age, gender,
body mass index (BMI), American Society of Anesthe-
siologists (ASA) classification, tumor location, size
and stage, history of hypertension, diabetes and
abdominal surgery, intraoperative conditions, post-
operative recovery, post-operative perioperative com-
plications, post-operative follow-up, and post-operative
pathological results were gathered.

The intraoperative conditions included data on operation
and anastomosis duration, intraoperative blood loss and
abdominal incision length, and post-operative recovery
included data on post-operative hospital stay, feeding and
defecation times, and the post-operative 24 h pain score.
Pain scores 24 h after surgery were measured using the
VAS, with 0 indicating no pain, 1-3 mild pain, 4-6 moderate
pain, 7-9 severe pain, and 10 intolerable pain.

Post-operative perioperative complications pertained
to whether there was an incision, abdominal or lung
infection, abdominal bleeding, incisional hernia, anas-
tomotic leakage, bleeding or stenosis, and intestinal
obstruction. The post-operative pathological results
concerned the number of dissected and positive lymph
nodes, nerve, and vascular invasion, specimen length,
and tumor differentiation and growth patterns.

Regarding the 12-month post-operative follow-up, the
QOL score table was used to evaluate the QOL of the
two groups at 3, 6, 9, and 12 months after the operation.
Every 3 months after surgery, carcinoembryonic antigen
levels were assessed and enhanced computed tomog-
raphy scans of the chest and abdomen were taken.
Enteroscopy was performed every 6 months to ascer-
tain whether the patients had tumor recurrence and
metastasis, and the follow-up also recorded whether the
patient died within 12 months of the surgery.

Statistical analysis
Data analysis was performed using SPSS 26.00,

and measurement data conforming to the normal dis-
tribution were expressed in the form of mean + standard

deviation (+ s) and compared using the independent
samples t-test. Enumeration data were presented as
absolute numbers or percentages (n [%]) and com-
pared using %2 or Fisher’s exact tests, with p < 0.05
was considered statistically significant.

Results
Comparison of general data

The FEEA group included 90 patients, 52 men and
38 women, with a mean age of 58.34 + 7.51 years, and
the Overlap group included 90 patients, 49 men and 41
women, with a mean age of 57.32 + 6.35 years. There
was no significant difference between the two groups in
terms of age, gender, BMI, ASA grade, tumor location,
size and stage, and history of hypertension, diabetes,
and abdominal surgery (p > 0.05), as shown in table 1,
meaning that the two groups were comparable.

Comparison of intraoperative and post-
operative recovery

The results showed that there were significant dif-
ferences between the FEEA group and the Overlap
group in operation time (197.36 + 31.91 vs.
182.14 + 23.32 min), anastomosis time (24.23 + 5.34 vs.
16.32 + 6.77 min), post-operative hospital stay
(10.21 + 2.31 vs. 8.31 + 2.41 days), post-operative
feeding time (4.93 + 1.12 vs. 4.51 + 1.03 days), and
post-operative defecation time (4.12 + 1.31 vs.
3.81 £ 1.03 h) (p < 0.05). There was no significant
difference between the two groups in intraoperative
blood loss, abdominal incision length, and post-oper-
ative 24 h pain score (p > 0.05), as shown in table 2.

Comparison of post-operative
perioperative complications

The results showed that there was one case of incision
infection, one case of abdominal infection, one case of
abdominal hemorrhage, one case of incisional hernia,
one case of anastomotic leakage, two cases of anasto-
motic bleeding, one case of anastomotic stricture, and
five cases of intestinal obstruction in the FEEA group,
making 13 cases in total. There was one case of incision
infection, one case of abdominal hemorrhage, one case
of pulmonary infection, one case of incisional hernia, one
case of anastomotic leakage, and one case of intesti-
nal obstruction in the Overlap group, with six cases
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Table 1. Comparison of general data between the two groups

ltem FEEA group (n = 90) Overlap group (n = 90) y¥t value p-value
Gender (male/female) 52/38 49/41 0.203 0.652
Age (years, X+ s) 58.34 + 7.51 57.32+6.35 0.832 0.751
Body mass index (kg/m?, x + s) 21.19 + 2.61 2173+ 3.14 0.713 0.988
ASA grade (n) 0.425 0.808

Grade Il 4 43

Grade Il 32 28

Grade IV 17 19
Tumor site (n) 0.114 0.736

Right colon 65 67

Left colon 25 23
Tumor size (cm, Xz+s 5.14 + 1.60 496 + 157 0.925 0.138
TNM stage (n) 0.696 0.706

Phase | 11 13

Phase Il 48 51

Phase Il 31 26
Hypertension history 10 15 1.161 0.281
Diabetes history 7 9 0.274 0.788
Abdominal surgery history 6 8 0.310 0.579
ASA: American Society of Anesthesiologists; FEEA: functional end-to-end anastomosis; TNM: tumor-node-metastasis.
Table 2. Comparison of intraoperative and post-operative recovery between the two groups
ltem FEEA group (n = 90) Overlap group (n = 90) t-value p-value
Operative time (min) 197.36 + 31.91 182.14 + 23.32 3.431 0.024
Anastomosis time (min) 2423 £ 5.34 16.32 £ 6.77 14.321 < 0.001
Intraoperative blood loss (mL) 52.95 + 14.42 54.41 + 10.53 0.841 0.753
Abdominal wall incision length (cm) 6.53 £ 1.31 6.82 £ 1.23 0.823 0.814
Post-operative hospital stay (day) 10.21 £ 2.31 8.31 £ 2.41 3.451 0.022
Post-operative feeding time (day) 493112 451 +£1.03 3.211 0.017
Post-operative exhaust time (h) 412 £1.31 3.81+1.03 3.321 0.009
Pain score 24 h after surgery 3.92+1.24 3.89+1.20 0.987 0.475

FEEA: functional end-to-end anastomosis.

in total. Overall, there was no significant difference in
post-operative perioperative complications between the
two groups (% = 2.883, p = 0.091), as shown in table 3.

Comparison of post-operative pathological
results

The number of dissected normal lymph nodes was
comparable between the two groups (31.00 + 17.92 vs.
27.04 + 14.00, p > 0.05). The results showed that there

was no significant difference between the two groups in
the number of positive lymph nodes, nerve and vascular
invasion, specimen length, tumor differentiation, and
tumor growth patterns (p > 0.05), as shown in table 4.

Comparison of post-operative follow-up
The results of the post-operative follow-up showed

that there were no significant differences between the
Overlap and the FEEA groups in QOL scores at 3, 6,
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Table 3. Comparison of post-operative perioperative complications between the two groups

ltem FEEA group (n = 90) Overlap group (n = 90) 2 value p-value
Post-operative complications (n) 13 6 2.883 0.091
Incision infection 1 1

Abdominal infection 1 0

Abdominal bleeding 1 1

Lung infection 0 1

Incisional hernia 1 1

Anastomotic leakage 1 1

Anastomotic bleeding 2 0

Anastomotic stricture 1 0

lleus 5 1

FEEA: functional end-to-end anastomosis.

Table 4. Comparison of post-operative pathological results between the two groups

ltem FEEA group (n = 90) Overlap group (n = 90) t/y2-value p-value
Dissected lymph nodes (number, x + s) 31.00 + 17.92 27.04 + 14.00 1.213 0.084
Positive lymph nodes (number, x + s) 213+1.24 2.34 £ 1.46 0.931 0.089
Nerve invasion (n) 22 25 0.259 0.611
Vascular invasion (n) 30 40 2.338 0.126
Specimen length (cm, x + s) 23.98 + 3.01 2522 +3.19 0.932 0.176
Tumor differentiation (n) 0.111 0.946
High 11 10

Mid 63 65

Low 16 15

Tumor growth pattern (n) 0.375 0.829
Ulcerated type 51 55

Elevated type 32 29

Infiltrative 7 6

FEEA: functional end-to-end anastomosis.

9, and 12 months after surgery (p > 0.05). The FEEA Discussion

group had one case of recurrence and two cases of
metastasis, while the Overlap group had one case of
recurrence and three cases of metastasis, meaning
there was no significant difference in recurrence and
metastasis between the two groups (p > 0.05). There
was no recurrence followed by death within 12 months
of follow-up in either group, as shown in Table 5.

This study retrospectively analyzed the intraoperative
and post-operative conditions of patients undergo-
ing laparoscopic CRC anastomosis in the gastrointes-
tinal department of the authors’ hospital. It was found
that there were significant differences between the
FEEA group and the Overlap group in terms of opera-
tion, anastomosis post-operative defecation times, and
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Table 5. Comparison of post-operative follow-up between the two groups

ltem FEEA group (n = 90) Overlap group (n = 90) t-value p-value
QOL of 3 months after operation (score, X + s) 48.92 + 5.34 48.34 + 4.48 0.423 0.545
QOL of 6 months after operation (score, X + s) 50.37 + 5.65 50.83 + 5.55 0.531 0.453
QOL of 9 months after operation (score, X + s) 51.84 + 4.87 51.32 + 4.64 0.511 0.624
QOL of 12 months after operation (score, x + s) 52.74 + 4.31 52.52 + 4.55 0.948 0.122
Recurrence (n) 1 1 - 1.000
Metastases (n) 2 3

Death (n) 0 0

FEEA: functional end-to-end anastomosis.

post-operative hospital stay. However, there was no
significant difference between the two groups in intra-
operative blood loss, abdominal incision length, post-
operative 24 h pain scores, QOL score at 3, 6, 9, and
12 months after surgery, the recurrence and metasta-
sis rate, and the recurrence and death rate during the
12 months of follow-up.

The results of this study showed that the operation
and anastomosis times of the Overlap anastomosis
group were shorter than those of the FEEA group. The
main reason for this was that FEEA involved closing
and aligning the distal bowel before lifting it and per-
forming the anastomosis, meaning more bowel needed
to be freed and more mesentery cut to avoid exces-
sive anastomotic tension. In contrast, the overlap
anastomosis only required lifting the distal bowel and
overlapping the proximal bowel, and, thus, without the
need to free more bowel and mesentery, the operation
time was shorter. Post-operative defecation and feed-
ing times and post-operative hospital stays were
shorter for the Overlap group than the FEEA group.
There was no significant difference between the two
groups in the VAS pain score at 24 h after surgery,
which may be because there was little difference in
the length of the abdominal incision of the two groups.

In this study, intestinal obstruction and pulmonary
infection occurred in the Overlap group, and intestinal
obstruction occurred in the FEEA group. All the patients
who developed intestinal obstruction had an incomplete
intestinal obstruction caused by post-operative adhe-
sions, and they recovered after fasting, the inhibition of
digestive juice secretion, and intravenous nutritional
support. There were some cases of anastomotic leak-
age, abdominal infection, and anastomotic bleeding in
the FEEA group, which may have been caused by an
insufficiently free proximal and distal intestinal canal or

an excessive opening in the left colon during the FEEA
and poor strengthening sutures. These circumstances
would have resulted in high anastomotic tension and
greater distal transverse stress, which would have led
to anastomotic leakage and abdominal infection. A total
laparoscopic FEEA has previously been reported to
increase the risk of uncontrollable intestinal fluid spill-
age, post-operative intestinal leakage, and abdominal
infection due to the large opening it requires®.
Although total laparoscopic surgery is increasingly
used in CRC surgery, its oncologic effect is unclear.
Because intra-abdominal manipulation is difficult,
many surgeons feel uncomfortable performing laparo-
scopic intra-abdominal anastomosis. For patients with
CRC, oncologic outcomes may be compromised if the
use of intra-abdominal anastomosis results in shorter
specimen lengths or fewer lymph node dissections®.
In this study, the principle of radical resection of the
tumor, precisely completed CME and D3 lymph node
dissection using three-dimensional laparoscopy and
the clear identification of subtle structures, was strictly
adhered to in both groups of patients, which not only
ensured the safety of the surgery but also improved its
quality. In addition, the preferred caudomedial approach
combined with the intermediate approach can accu-
rately enter the anatomical level for page lymph node
dissection and standardized ligation of mesangial root
vessels?. In terms of the number of dissected lymph
nodes, there was no significant difference in the
results between the two groups in this study, and the
average number of dissected lymph nodes was > 12 in
both groups, meeting the radical cure requirements for
CRC in US National Comprehensive Cancer Network
guidelines. There was also no significant difference in
the number of positive lymph nodes or nerve and vas-
cular invasion. Finally, a patient who underwent another
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operation for a bypass in the terminal ileum recovered
after a temporary emptying of the bowel during the
anastomosis. We followed up the QOL of 180 patients
at 1, 3, and 6 months after surgery and found that
there were no significant differences between the two
groups in QOL.

This study does have some limitations. First, this is a
single-center study, and it is difficult to ensure consis-
tent baseline assurance when cohorts are compared,
and patients are likely to have other comorbidities that
could affect prognosis. Second, this study is retrospec-
tive, making it difficult to determine the sequence of
influencing factors and the occurrence of outcomes and,
in turn, to determine the causal association. Finally, due
to the limitation of time and manpower, the sample size
is small; meaning the representativeness of the sample
may be poor. Further exploration is needed through a
large-sample, multicenter prospective study.

Conclusion

Overlap anastomosis can shorten the operation
time and accelerate the recovery of post-operative
intestinal function without increasing the incidence
rate of post-operative complications compared with
FEEA, and it will not affect the QoL and survival status
of patients after surgery in the short term. Therefore,
overlap anastomosis is safe and effective and has
certain advantages for colorectal reconstruction, mak-
ing it worthy of clinical use.
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Could the thick of retinal nerve fiber layer be a potential
measure of axonal loss in hearing loss?

¢Podria el espesor de la capa de fibras nerviosas de la retina ser una potencial medida
de la pérdida axonal en la pérdida auditiva?
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Abstract

Objective: The objective of the study is to compare the optic coherence tomography (OCT) parameters of the healthy and
affected sides of patients with idiopathic sudden sensorineural hearing loss (ISSNHL) and to investigate the relationships
between these and the improvement in hearing levels. Methods: A bilateral eye evaluation of patients diagnosed with ISSNHL
was performed with OCT. The ganglion cell complex (GCC) and retina nerve fiber layer (RNFL) thickness values were recorded
and the differences between the two eyes were examined. Results: An evaluation was made of 39 patients with a mean age
of 44.82 + 14.90 years. The RNFL thickness of the eyes was determined to be mean 89.87 + 3.65 um on the affected side
and 103.87 + 3.98 um on the healthy control side (p = 0.0001). The mean GCC was determined to be mean 90.46 + 3.49 ym
on the affected side and 103.77 + 3.96 um on the healthy control side (p = 0.0001). Conclusions: A statistically significant
difference was observed between the healthy and affected eyes of patients with ISSNHL with respect to mean GCC and mean
RNFL thickness. OCT could be a useful technique for measuring this neural degeneration.

Keywords: Ganglion cell complex. Retinal nerve fiber layer. Optic Coherence Tomography. Sudden hearing loss.
Resumen

Objetivo: Comparar e investigar los pardmetros de la tomografia de coherencia dptica (OCT) de los lados sanos y afectados de
pacientes con pérdida auditiva neurosensorial subita idiopdtica (PANSI). Método: La evaluacidn ocular bilateral de los pacientes
diagnosticados con PANSI se realizé con OCT. Se registraron los valores de espesor del complejo de células ganglionares (CCG)
y de la capa de fibras nerviosas de la retina (CFNR), y se examinaron las diferencias entre los dos ojos. Resultados: Se evalua-
ron 39 pacientes, con una edad media de 44.82 + 14.90 afios. Se determind que el grosor de la CFNR de los ojos era una media
de 89.87 + 3.65 um en el lado afectado y 103.87 + 3.98 um en el lado de control sano (p = 0.0001). Se determiné que el CCG
medio era 90.46 + 3.49 um en el lado afectado y 103.77 + 3.96 um en el lado de control sano (p = 0.0001). Conclusiones: Se
encontré una diferencia estadisticamente significativa entre los 0jos sanos y afectados de pacientes con PANSI con respecto al
CCG medio y al espesor medio de la CFNR. La OCT podria ser una técnica Util para medir esta degeneracion neuronal.

Palabras clave: Complejo de células ganglionares. Capa de fibras nerviosas de la retina. Tomografia de coherencia dptica.
Pérdida auditiva repentina.
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|ntroduction

Idiopathic sudden sensorineural hearing loss (ISSNHL)
is an emergency ear, nose, and throat (ENT) condition
characterized by hearing loss of more than mean 30 dB
in at least 3 consecutive frequencies within 72 h'.
ISSNHL is seen at a frequency of 5-20/100,000/year,
and studies have reported an increasing incidence?.
When the etiological factors are examined, a cause can-
not be determined in < 5% of cases®. Potential causes
include viral infections, vascular disorders, metabolic
disorders, trauma, autotoxicity, autoimmune diseases,
developmental anomalies, and psychogenic disorders®.
The most commonly accepted etiologies are immune
system-mediated mechanisms, vascular disorders, and
viral infections*®. Secondary sensorineural hearing
loss can occur due to causes such as neoplasm,
stroke, or irradiation®. Despite high rates of spontane-
ous recovery, such as 40-65%, reported in the litera-
ture, the etiology and pathogenesis have not yet been
fully clarified*. The point most focused on in studies
of etiology and pathogenesis is vascular disorders.
When it is taken into consideration that the cochlear
microvascular system cannot be measured in vivo,
recent studies have concluded that indirect evaluation
of the cochlear microvascular system using retinal
imaging may present an alternative®. In such circum-
stances, the findings obtained with optic coherence
tomography (OCT) may be explanatory for the etiol-
ogy of sudden hearing loss.

OCT is an imaging technique with good patient
compliance that can be easily applied and provides
information in depth and high resolution about the
internal structure of the retina using the optic reflective
characteristics of the tissues with the aid of an 830 nm
diode laser light close to infrared”®. The axial resolu-
tion of OCT is extremely high at 8-10 microns, and as
slices can be obtained similar to a microscopic image,
it is defined as a non-invasive tissue biopsy’. There-
fore, with the measurement of the morphology of the
retina nerve fiber layer (RNFL), evidence is provided
of neurodegeneration with the visualization of myelin
loss in the retina®.

OCT is used in the diagnosis and follow-up of many
diseases that have accompanying degeneration.
These include anterior ischemic optic neuropathies
(ON), other toxic and inflammatory ON, multiple scle-
rosis (MS), neuromyelitis optica, pseudotumor cerebri,
migraine, optic nerve head drusen, and Alzheimer’s
disease. To the best of our knowledge, there is no study
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in the literature showing whether or not there is neuro-
degeneration using optic imaging in ISSNHL patients.

The aim of this study was to use OCT to determine
whether or not there was neurodegeneration in ISSNHL
patients and, if so, how early-determined neurodegen-
eration changed with treatment.

Materials and methods

This prospective, monocentric study was conducted
in the ENT clinic of a training and research hospital.
Approval for the study was granted by the Local Ethics
Committee (100/05: December 14, 2020). Informed
consent was provided by all the study participants.
The study included patients who presented at our
clinic with the complaint of sudden hearing loss and
were diagnosed with ISSNHL as a result of an audio-
metric examination. Before treatment, both eyes of
each patient were evaluated separately with OCT by
an ophthalmologist.

The patients included in the study were those with
symptom duration of < 30 days, who started treatment
because of ISSNHL, and completed the treatment pro-
tocols appropriately. Before and after treatment, all the
patients underwent an audiogram, a full ENT examina-
tion, and temporal contrast magnetic resonance imaging
(MRI). Patients were excluded from the study if symp-
toms had been ongoing for longer than 30 days, if they
had Meniere’s disease, acoustic trauma, chronic middle
ear inflammation, cerebellopontine angle pathologies,
SNHL associated with autotoxic drug use, a history of
autological surgery, bilateral ISSNHL, newly diagnosed
vestibular Schwannoma, glaucoma, macula degenera-
tion, uveitis, retinal or choroidal vascular disease, a his-
tory of retinal surgery, ocular trauma or optic neuropathy,
optic nerve head or retinal anomaly, or who were referred
to our clinic after having started treatment.

The patients included in the study were started on
treatment with 1 mg/kg/day oral methylprednisolone,
and this was reduced by 16 mg every 3 days. Audio-
logical tests were performed before and after treat-
ment. Speech discrimination scores (SDS) were
recorded, and pure tone average (PTA) values were
calculated at 0.5, 1, 2, and 4 kHz. The change in PTA
values after treatment was analyzed according to the
Furuhashi criteria (Table 1)°.

ocT

OCT scanning was performed on the same day as
the ophthalmological examination by experienced
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Table 1. Furuhashi criteria for the assessment of audiological
hearing outcomes

Criteria

PTA < 20 dB or identical to contralateral
non-affected ear

Complete recovery

Marked improvement PTA improvement > 30 dB

Slight improvement PTA improvement between 10 and 30 dB

No recovery PTA improvement < 10 dB

PTA: pure tone threshold average (500, 1000, 2000, and 4000 Hz).
Source: Furuhashi, A., et al., Sudden deafness: long-term follow-up and recurrence. Clin
Otolaryngol Allied Sci, 2002. 27(6): p. 458-63.

operators using the RTVue SD-OCT system (RTVue-XR
100 Avanti software v.6.1, Optovue, Inc., Fremont, CA,
USA). OCT was performed in a dark room on both
eyes after dilatation of the pupils. The macula and
optic nerve head were evaluated, while the RNFL and
ganglion cell complex (GCC) thicknesses were mea-
sured separately. Measurements were repeated three
times for each eye to reduce measurement errors. The
RNFL 3.45 protocol was used for peripapillary RNFL
analysis, with the thickness measured at a diameter
of 3.45 mm around the center of the optic disc. The
total number of A-scans with a circumference was
2225. The results were displayed on a color map with
customized software, with normative data adjusted for
age and optic disc size (Fig. 1). A peripapillary RNFL
thickness map was expressed as a numerical value.
GCC thickness was measured using the GCC proto-
col, composed of 15 vertically oriented B scans
7.0 mm in length (800 A scans each), separated by
0.50 mm, together with a single horizontally oriented
B scan 7.0 mm in length (12,934 A-scans), all centered
on the macula by the operator. The center of the GCC
scan was shifted 1.0 mm temporally to be able to bet-
ter sample the temporal peripheral macula with the
nasal visual field.

Statistical analysis

The Statistical Package for the Social Sciences
software (SPSS, version 22.0 for Windows; SPSS Inc.,
Chicago, lllinois, USA) was used to perform all analy-
ses. Kolmogorov—Smirnov and P-P plot tests were
used to verify the normality of the distribution of con-
tinuous variables. The results were reported as means
standard deviations, or in situations in which the distri-
butions were skewed, asthe median (minimum-maximum).
Categorical variables were presented as percent.

The comparison of categorical variables between the
groups was done using Pearson’s chi-square and Fisch-
er's exact test, whereas continuous variables were com-
pared using an independent sample t-test and the
Mann-Whitney U test according to homogenity. SDS
values before and after treatment were evaluated with
the Wilcoxon signed-rank test. A p < 0.05 was consid-
ered statistically significant.

Results

The study started with a total of 62 patients. Of
these, 23 were excluded; 4 did not complete follow-
up, 17 were newly diagnosed with comorbidity, and
2 had hearing loss in the ear that was thought to be
healthy. Thus, the evaluations were completed
with 39 patients, comprising 16 (41%) females and
23 (59%) males with a mean age of 44.82 + 14.90 years.
The patients were diagnosed, treated, and followed
up for ISSNHL on the left side in 15 cases and on the
right side in 24.

The PTA values of the patients were mean 61.25
before treatment and 30.00 after treatment. The SDS
was 68% before treatment and 88% after treatment.
When the patients were evaluated according to the
Furuhashi criteria, full recovery was seen in 15 (38.4%)
patients. Full recovery and significant improvement
were accepted as treatment successes, and 23 patients
were determined to have benefited from the treatment.
The treatment was not successful for 16 patients.
A slight improvement was seen in 6 of these patients
and no improvement in 10 (Table 2).

The RNFL thickness of the eyes was determined to
be mean 89.87 + 3.65 um on the affected side
and 103.87 + 3.98 um on the healthy control side
(p = 0.0001). The mean GCC was determined to be
mean 90.46 + 3.49 um on the affected side and
103.77 + 3.96 um on the healthy control side (p = 0.0001).

The patients were separated into two groups accord-
ing to their response to treatment: those with full
recovery-significant improvement, and those with
slight or no improvement. The mean RNFL thickness
was found to be 89.72 + 3.59 um in the successful
group and 90.05 + 3.66 um in the group with an
unsuccessful response to treatment, with no statisti-
cally significant difference observed (p = 0.991). The
GCC values were mean 90.38 + 3.47 um in the suc-
cessful treatment group and 90.07 + 3.55 um in the
unsuccessful group (p = 0.991).

When the affected eyes of only the patients showing
full recovery (n: 15) were compared with those of the
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Figure 1. Optic coherence tomography sample of a patient.

Table 2. Post-treatment categorization according to the Furuhashi
criteria

Number of patients (%)

Complete recovery (1) 15(38.4)
Marked improvement (2) 8(20.7)
Slight improvement (3) 6(15.3)
No recovery (4) 10 (25.6)

other patients (n: 24), the mean RNFL thickness values
were 89.66 + 3.52 um and 90.1 + 3.55 um, respec-
tively, with no statistically significant difference deter-
mined (p = 0.993) (Table 3).

Discussion

The results of this study showed that the RNFL thick-
ness measured with OCT in patients with ISSNHL was
statistically significantly thinner in the eye on the
affected side, as if accompanied by neurodegenera-
tion, compared to the healthy side (affected side:
89.87 + 3.65 um, healthy side: 103.87 + 3.98 um,
p = 0.0001). The GCC thickness was also statistically
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Table 3. The OCT findings according to the responses to treatment

GCC RFNL p-value
Complete recovery (n: 15)  90.01 £ 3.49 89.61+3.64  0.989
Marked improvement (n: 8) 89.21 £ 3.51 89.01 + 3.71
Slight improvement (n: 6) ~ 90.52 + 3.39 89.98 + 3.60
No recovery (n: 10) 88.89 + 3.41 89.71 £ 3.59
Successful (n: 23) 90.38 + 3.47 89.72+359  0.991
Not successful (n: 16) 90.07 + 3.55 90.05 + 3.66
Full recovery (n: 15) 90.51 +3.41 89.66 +3.52  0.993
No full recovery (n: 24) 90.23 +3.51 90.1+355

significantly thinner in the eye of the affected side com-
pared to the healthy side (affected side: 90.46 + 3.49 um,
healthy side: 103.77 + 3.96 um, p = 0.0001). A signifi-
cant improvement was determined in these patients in
the PTA values (from 61.25 to 30) and the SDS (from
68 to 88%). The etiology of neurodegeneration, which
progresses with the loss of nerve cells, causing dys-
function of the nerve or organ associated with this loss,
has not been fully determined. The results of this study
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showed a statistically significant level of neurodegen-
eration in the eye on the affected side in patients with
ISSNHL.

In a study that examined the cardiovascular risk
factors of patients with sudden hearing loss, it was
stated that ISSHNL could be associated with vascular
endothelial dysfunction®. In studies by Fusconi et al.
to determine the prevalence of thrombophilic risk fac-
tors in stroke associated with sudden hearing loss,
central retinal vein occlusion, and small vessel dis-
ease, and to investigate the vascular hypothesis in the
pathogenesis of sudden hearing loss, it was concluded
that hyperhomocysteine, which is a common cause of
thrombophilia, was associated with sudden hearing
loss. That study also suggested that it was necessary
to confirm the hypothesis that the small peripheral
vessels of the ears, eyes, and brain provided by all
the supra-aortic branches are affected by the same
thrombotic factors. Ophthalmic symptoms may be the
only finding in Susac syndrome, which is an uncom-
mon cause of recurrent retinal artery occlusion and
emerges with sensorineural hearing loss'™. In the cur-
rent study, vascular endothelial dysfunction, which
can be a cause of ISSNHL, may have caused neuro-
degeneration. The RNFL was statistically significantly
thinner in the eye on the affected side, as if accom-
panied by neurodegeneration, compared to the healthy
side (affected side: 89.87 + 3.65 um, healthy side:
103.87 + 3.98 um, p = 0.0001).

A study of an elderly population in southern ltaly
investigated the relationship between macular vascu-
lar density and age-related peripheral sensorineural
hearing loss (presbycusis) and determined an asso-
ciation between retinal vascularity and central hearing
processing pathology®™. There are also studies that
have concluded that when it is taken into consider-
ation that the cochlear microvascular system cannot
be measured in vivo, indirect evaluation of the cochlear
microvascular system using retinal imaging may pres-
ent an alternative®. In such conditions, the findings
obtained with OCT may be explanatory for the etiology
of sudden hearing loss.

OCT entered ophthalmology practice in the 1990s
and now has a wide range of uses in the diagnosis
and follow-up of glaucoma, diabetic retinopathy, and
especially in many different retinal diseases affecting
the macula. OCT imaging can reveal axonal loss with
RNFL thickness measurements and neuronal damage
with GCC measurements'™. In recent years, there has
been great interest in the use of OCT in neurodegen-
erative diseases. Clinical studies have shown that

these diseases lead to a decrease in RNFL thickness,
which is mainly formed from retinal ganglion cells and
the axons of these cells®. The RNFL shows a similar-
ity to gray matter in the brain, and changes in thick-
ness are only due to axon damage. When examined
in this respect, the retina is accepted as a part of the
brain that can be easily observed. Changes in retinal
vascular density have the potential to be an ocular
biomarker for neurodegenerative conditions.

A series of studies conducted on Alzheimer’s dis-
ease, which is the most common form of neurode-
generation, have shown that the disease is not
limited to the brain, but the retina is also greatly
affected'®'. The thickness of the RNFL and GCC has
been shown to be reduced in Alzheimer’s patients
compared to healthy individuals'®. The current study
results showed that the RNFL and GCC thickness
values were 89.87 + 3.65 um and 90.46 + 3.49 um,
respectively, on the affected side and were deter-
mined to be statistically significantly thinner than the
healthy side.

The RNFL thickness measured with OCT was
compared with MRI findings in a study of MS
patients, and it was determined that this test could
indirectly show brain atrophy'. When compared with
a control group, the RNFL thickness was found to
be significantly thinner in the MS patients?. Hearing
loss can also be seen in this disease, for which early
diagnosis is important, and some patients may pres-
ent with hearing loss as the first complaint?'. Just as
the determination of OCT findings in this disease
could contribute to the etiology, they could also
make a difference in the early identification of
patients. However, it is difficult to draw clear conclu-
sions from the available data, and there is a need
for further studies of specific groups diagnosed with
sudden hearing loss.

To be able to observe a change in RNFL values,
there has to be at least 50% cell damage in the GCC?.
This development in idiopathic optic neuritis cases is
a process. The pattern and degree of loss in GCC
number and RNFL thickness can be useful in differen-
tiating the underlying etiology?®. The determination of
a significant difference in RNFL thickness within a short
time of presenting with sudden hearing loss makes it
possible to be able to interpret the emergence of the
disease with different pathophysiologies, or the sever-
ity of the disease, or it suggests the possibility of
experiencing an asymptomatic process that will reveal
this effect.



PTA is a value that is calculated by taking the mean
values of 500, 1000, 2000, and 4000 Hz frequencies
in the audiogram. These frequencies are the frequen-
cies at which people perceive speech. In the current
study group with full recovery and significant recovery
according to the Furuhashi criteria (59%), GCC of
90.38 + 3.47 and RFNL of 89.72 + 3.59 were deter-
mined, and in the unsuccessful group with slight or no
improvement, GCC was 90.07 + 3.55 and RFNL was
90.05 + 3.66 (p = 0.991). Although not statistically sig-
nificant, this change was observed to be positive and
was considered to be promising with respect to the pos-
sibility that neurodegeneration can be improved with
treatment.

The primary limitation of this study was the low
number of patients. The main reason for this was
that the prevalence of ISSNHL patients in the gen-
eral population is 5-20/100,000, and with advancing
age, these patients have comorbidities that could
affect the vascular base. Another limitation was that
there were no post-treatment and long-term serial
OCT data. However, this study can be considered
valuable as the first study in the literature to have
presented the OCT results of patients diagnosed
with ISSNHL, and it could be a foundation for further
studies.

Conclusion

There have been many previous studies of ISSNHL,
which is an ENT emergency requiring early diagnosis
and treatment. In respect of etiology, diagnosis, and
referral for treatment, neurodegeneration and per-
haps the degree of this degeneration can be diag-
nosed earlier, and more rapid interventions can be
made with the use of OCT to take RNFL and GCC
measurements.
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Evaluacidon de complicaciones posquirurgicas de la técnica
«Rendez-vous» vs. el manejo estandar en pacientes con
coledocolitiasis

Evaluation of post-surgical complications between “Rendez-vous” technique vs. standard
care in patients with choledocholithiasis
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Resumen

Antecedentes: La técnica de «Rendez-vous» (RV) es una técnica mixta en la que se combinan las habilidades endoscdpicas
y laparoscdpicas. La evidencia es contradictoria respecto al uso de RV frente a la técnica secuencial en dos tiempos (colan-
giopancreatografia retrograda endoscdpica [CPRE] seguida de colecistectomia laparoscdpica [CL]) para el manejo de la col-
ecisto-coledocolitiasis. Objetivo: Estimar la asociacion entre el uso de la técnica RV y la presencia de complicaciones pos-
quirdrgicas como desenlace primario, en comparacion con la técnica secuencial. Método: Se realizé un estudio observacional
analitico retrospectivo que tomd como cohorte expuesta las historias clinicas de pacientes con diagndstico de colelitiasis,
colecistitis o pancreatitis leve de origen biliar sometidos a la técnica RV, y se compararon con registros en los que se realizo
la técnica de dos tiempos. Resultados: La tasa de complicaciones posquirtrgicas en el grupo de RV fue del 0%, frente al
10.1% (p = 0.3617) en el grupo control. Ademds, la RV presenté menor tiempo de hospitalizacion global (p = 0.0377) y pos-
quirdrgica (p < 0.0001). Conclusiones: La técnica RV es superior a la técnica secuencial de CPRE seguida de CL, por su
mayor tasa de éxito, menor tasa de complicaciones y menor tiempo hospitalario.

Palabras clave: «Rendez-vous». CPRE. Colecistectomia laparoscdpica. Complicaciones quirdrgicas.
Abstract

Background: “Rendez-vous” (RV) technique is a mixed-technique which uses both laparoscopic and endoscopic skills; how-
ever, the evidence is contradictory regarding the implementation of this technique or the 2-step sequential technique (endo-
scopic retrograde cholangiopancreatography [ERCP] followed by laparoscopic cholecystectomy [LC]) in the management of
cholecysto-choledocholitiasis. Objective: To estimate the association between the implementation of RV technique and the
presence of post-surgical complications as primary outcome, using as comparator the 2-step sequential technique. Method: An
observational, analytical, retrospective study was conducted, using as exposed cohort the medical records from patients with
a diagnosis of cholelithiasis, cholecystitis, or mild biliary pancreatitis. The exposed cohort underwent RV technique, while the
unexposed cohort were those which underwent two step technique. Results: There was a lower post-surgical complication
rate in the RV group (0%) compared with the 10.1% (p = 0.3617) in the control group. Also, RV technique showed a lesser
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hospitalization time (p = 0.0377) and a lesser post-surgical hospitalization time (p < 0.0001) Conclusions: RV technique is
superior when compared with the 2-step sequential technique (ERCP followed by LC), based on a better surgical success rate,

a fewer complications rate and less hospitalization time.

Keywords: “Rendez-vous”. ERCP. Laparoscopic cholecystectomy. Surgical complications.

|ntroduccién

La colelitiasis es la presencia de masas (litos) com-
puestas por colesterol o bilirrubina localizadas en la
vesicula biliar, y afecta al 10-20% de la poblacion adulta
en los Estados Unidos de Ameérica’. Del total de los
casos, un 11-20% corresponden a calculos sintomati-
cos??® y la colecistectomia laparoscépica (CL) es la
técnica de referencia para su tratamiento*®. La coledo-
colitiasis se define como la migracion de dichos litos
hacia el arbol biliar, lo que ocurre en un 10-15% de los
pacientes que van a ser sometidos a colecistectomia.
En este caso, la colangiopancreatografia retrograda en-
doscopica (CPRE) seguido de CL es el procedimiento
secuencial mas utilizado para su resolucion. El diag-
nostico y el enfoque del tratamiento de estas patologias
dependen de muiltiples factores, incluidos el nivel de
sospecha de la coledocolitiasis, el estado hemodinami-
co del paciente, los recursos disponibles, las preferen-
cias del paciente y la experticia de los profesionales®.

Dentro de los recursos disponibles se encuentra la
técnica «Rendez-vous» (RV), una técnica mixta en la
que se combinan habilidades endoscdpicas y lapa-
roscépicas para extraer los calculos retenidos en el
colédoco vy realizar una CL en el mismo tiempo qui-
rurgico. La maniobra disminuye el tiempo de canula-
cion y las complicaciones asociadas a la manipulacién
endoscopica de la papila duodenal mayor’.

Deslandres et al.8, en 1993, fueron los primeros en
informar sobre este tratamiento laparo-endoscdpico
combinado, consistente en la insercion transcistica de
una guia para llegar a la ampolla de Vater, con una
canulacion mas facil, y eventual esfinterotomia y ex-
traccion endoscoépica con una canastilla o un globo
de los calculos retenidos en la via biliar. Su imple-
mentacion se inicié en 1994 con 12 pacientes®'’ y fue
conocida como RV a partir de 1997". En nuestro
caso, la técnica implementada es realizar una CL
parcial, disecando el tridngulo de Calot, colocando un
clip a nivel de la arteria cistica y ubicando el conducto
cistico, posteriormente colocando un clip distal y rea-
lizando una seccidn parcial del conducto cistico. Por
el puerto subxifoideo se dispone una pinza de Olsen,
ubicandola en la seccidn realizada, y a través de esta

se pasa una guia de punta hidréfila de 0.89 mm de
diametro y 450 cm de largo, desplazandola hasta al-
canzar la ampolla de Vater y llegando asi la luz duo-
denal. Posteriormente, con la minima insuflacion
necesaria, se desplaza el duodenoscopio hasta la
segunda porcién del duodeno, y teniendo la guia bajo
vision directa, con una punta libre de aproximadamen-
te 5-7 cm, se enlaza utilizando un asa de polipectomia
sobre los 2-3 cm proximales a la papila, para tener
un margen de maniobrabilidad cuando haya traccion.
Una vez atrapada, se coloca la guia fuera del canal
de trabajo del duodenoscopio y se introduce la tota-
lidad del esfinterotomo dentro del colédoco. Tras ubi-
carlo, se realiza la esfinterotomia y a continuacion el
esfinterotomo es reemplazado por una canastilla de
Dormia para extraer los litos. Tras esto, se realizan
revisiones sucesivas y en retirada, confirmando la
permeabilidad de la via biliar con la salida de bilis, y
radiolégicamente con colangiografia en busqueda de
defectos de llenado. Al dar por terminada la CPRE,
se aspira el aire insuflado mientras se retira el equipo,
disminuyendo lo més posible la distension de asas,
para que el cirujano pueda concluir la CL.

Actualmente, la técnica en dos tiempos es la mas
utilizada por la mayoria de los cirujanos en su practica
diaria, pese a que la evidencia aportada por los en-
sayos aleatorizados prospectivos sugiere la superio-
ridad del manejo en un tiempo (RV), con variables
significativas que incluyen una mayor tasa de extrac-
cién de litos, tiempos de hospitalizacion mas cortos,
una recuperacion mas rapida, mayor confort y como-
didad para el paciente, y una menor tasa de compli-
caciones, en particular de pancreatitis'>'3.

En contraste, al evaluar la evidencia disponible en
estudios retrospectivos, la CPRE presenta una mayor
tasa de falla para canular la ampolla de Vater (4-18%),
una canulacién e inyeccioén inadvertida de medio con-
traste al conducto pancreatico con la consecuente mayor
tasa de pancreatitis (2-9%), una manipulacién excesiva
de la ampolla de Vater y de la via biliar con sangrado
secundario (10-30%), y riesgo de perforacion (< 1%)''°.

Pese a los beneficios demostrados para la técnica
RV, hay evidencia que muestra limitaciones para su
implementacion, incluyendo una mayor dificultad en
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la realizacién de la CL, un mayor tiempo quirurgico y
unas considerables necesidades logisticas'®, que in-
troducen dificultades a la estructuracion de los debe-
res de los cirujanos y los endoscopistas''7. Por todo
esto, el presente estudio tiene como objetivo estimar
el desarrollo de complicaciones posquirurgicas to-
mando como intervencién la técnica RV y comparan-
dola con la técnica convencional (CPRE + CL).

Método

Se realiz6 un estudio observacional analitico, de
cohorte retrospectiva, en el que se usé como cohorte
expuesta las historias clinicas de pacientes incluidos
en el programa Round List, que asistieron a varios
centros hospitalarios en las ciudades de Bucaraman-
ga y Floridablanca, en Colombia, durante el periodo
comprendido entre enero de 2016 y enero de 2018,
cuyos diagnosticos fuesen colelitiasis, colecistitis o
pancreatitis leve de origen biliar, y que presentaran
clinicamente alta sospecha de coledocolitiasis basan-
dose en la presencia de predictores muy fuertes (cri-
terios de la American Society for Gastrointestinal
Endoscopy [ASGE])®, con posterior confirmacion del
diagndstico por imagenes (ecografia hepatobiliar, to-
mografia computarizada abdominal contrastada o co-
langiografia por resonancia magnética). La cohorte
expuesta correspondié a los pacientes que fueron
sometidos a la técnica de RV, mientras que la cohorte
no expuesta (control) correspondié a los pacientes
que fueron sometidos a la técnica secuencial de
CPRE seguida de CL. Se establecieron como resul-
tado primario el desarrollo de complicaciones posqui-
rurgicas y como resultados secundarios el tiempo de
la cirugia, el tiempo de realizaciéon de la CPRE, la
capacidad resolutiva del procedimiento y los tiempos
de hospitalizacién total y poscirugia, considerando
variables como la edad, el sexo y la indicacién de la
técnica.

Criterios de inclusion

Pacientes mayores de 18 afos que tuvieran diag-
néstico de colelitiasis, colecistitis o pancreatitis de
origen biliar leve (criterios de Atlanta'®, al menos uno
de los tres), cuyo diagndstico de coledocolitiasis fue
comprobado por estudio de iméagenes (ecografia, to-
mografia computarizada, resonancia magnética) y cli-
nicamente con presencia de predictores muy fuertes
(clasificacion ASGE) para coledocolitiasis.

Criterios de exclusion

Pacientes menores de 18 anos o con al menos una
de las siguientes condiciones: pancreatitis modera-
da-grave (criterios de Atlanta'), colangitis, hallazgo
endoscopico o imagenoldgico de neoplasia, vesicula
en porcelana, coledocolitiasis primaria, sindrome de
Mirizzi, fistula biliar o categorizacion Ill/IV de la ASA
(American Society of Anesthesiologists)®.

Analisis estadistico

El analisis descriptivo se realizd mediante el calculo
de frecuencias absolutas y relativas para las variables
cualitativas, y para las variables cuantitativas se usa-
ron medidas de tendencia central tipo mediana con
su respectiva medida de dispersion (rango intercuar-
tilico [RIC]) por la naturaleza no paramétrica de estas
variables, estimada por la prueba de Shapiro-Wilk.
Para comparar las caracteristicas clinicas y los resul-
tados posquirdrgicos se utilizaron la prueba ¥2 o el
test exacto de Fisher para las variables cualitativas
segun fuese necesario; las variables cuantitativas se
compararon con la prueba U de Mann-Whitney y se
considerd estadisticamente significativo un valor de
p < 0.05. Finalmente, se estimaron los riesgos relati-
vos (RR) crudos y ajustados por regresion de Poisson
con sus respectivos intervalos de confianza del 95%
(1C95%), para analizar la asociacion de la técnica con
la aparicion de complicaciones.

Resultados

El estudio se realizé en una poblacién de 127 pa-
cientes, de los cuales el 91% eran mujeres y el 9%
eran hombres. El promedio de edad fue de 48 afios
(RIC: 30-66; p = 0.9421) en el grupo de RV y de 50
afos (RIC: 30-66; p = 0.9421) en el grupo de CPRE
seguida de CL. Del total de los pacientes, el 14.1%
fueron llevados a RV, de los cuales el 83.3% eran
mujeres y el 16.7% eran hombres. Al restante 85.9%
se les practico la técnica secuencial de CPRE segui-
da de CL, de los cuales el 76.2% eran mujeres y el
23.8% eran hombres (Tabla 1).

En el grupo de RV, la indicacién principal para rea-
lizar el procedimiento quirdrgico fue la coledocolitiasis
en el 88.9% (p = 0.0191), de los cuales 6 (p = 0.3615)
cursaron concomitantemente con colelitiasis. El 11.1%
(p = 0.0191) cursaron con pancreatitis leve de origen
biliar. En el grupo de control, en el 100% (p = 0.0191)
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Tabla 1. Caracteristicas generales de las cohortes de estudio

GrupoRV(n=18) CPRE+CL(n=109) p

n (%) n (%)
Edad. anos, 48 (30-55) 50 (30-66) 0.9421
media (rango)
Sexo
Femenino 15 (83.3) 83 (76.2) 0.7622
Masculino 3(16.7) 26 (23.8) 0.9520

CL: colecistectomia laparoscépica; CPRE: colangiopancreatografia retrégrada
endoscdpica; RV: «<Rendez-vous».

la indicacién principal fue la coledocolitiasis, de los
cuales 23 (p = 0.3615) cursaron concomitantemente
con colecistitis, y no fueron incluidos pacientes con
pancreatitis.

Cuando se evalud la tasa de extraccion endoscopi-
ca de calculos, el 100% de los pacientes (p = 0.6844)
a quienes se realizd la técnica de RV tuvieron un
resultado favorable, en comparacién con el 98.1%
(p = 0.6844) del grupo control. En el 1.8% de los pa-
cientes (p = 0.5639) no se logrd la extraccion com-
pleta del calculo, considerdndose un procedimiento
fallido, con posterior insercion de un stent biliar.

Respecto a las complicaciones del procedimiento
quirdrgico, en el grupo de RV no se presentaron,
mientras que en el grupo control hubo una tasa de
complicaciones del 10.1% (p = 0.3617), de los cuales
el 4.6% (p = 0.3557) presentaron pancreatitis, el 1.8%
(p = 0.5639) perforacion y el 3.7% (p = 0.4107) san-
grado (Tabla 2).

Con respecto al tiempo de hospitalizacién global, el
grupo de RV presentd un promedio de 7 dias
(RIC: 5-10; p = 0.0377) y el grupo control un promedio
de 9 dias (RIC: 7-12; p = 0.0377). El tiempo de hos-
pitalizacion poscirugia fue de 2 dias (RIC: 1-2;
p < 0.0001) en el grupo de RV y 4 dias (RIC 2-6;
p = 0.0001) en el grupo control.

Con relacion a los tiempos quirdrgicos, para la
CPRE fue de 34 minutos (RIC: 26-50; p = 0.9390) en
el grupo de RV y de 35 minutos (RIC: 22-60; p = 0.9390)
en el grupo control; y el tiempo de CL fue de 100 mi-
nutos (RIC: 90-104; p = 0.0008) en el grupo de RV y
de 70 minutos (RIC: 52-90; p = 0.0008) en el grupo
control. El tiempo quirurgico total fue de 131 minutos
(120-160; p = 0.0156) en el grupo de RV y de 110 mi-
nutos (RIC: 84-150; p = 0.0156) en el grupo control
(Tabla 2). Destaca que la asociacién cruda entre la
técnica de RV y la técnica secuencial de CPRE se-
guida de CL solo fue estadisticamente significativa
cuando se compararon el tiempo quirdrgico de la CL

(RR crudo: 1.44; IC95%: 0.45-4.64; RR ajustado: 1.78;
[C95%: 0.31-10.31) y el tiempo quirdrgico total (RR
crudo: 1.37; 1C95%: 0.44-4.25; RR ajustado: 1.03;
IC95%: 0.19-5.63). En el resto de los items no se ob-

servaron datos estadisticamente significativos
(Tabla 3).
Discusion

La CPRE seguida de CL representa hoy en dia la
técnica de referencia**?' para la resolucion de la co-
ledocolitiasis asociada a colelitiasis, colecistitis y pan-
creatitis de origen biliar; sin embargo, la mejor
estrategia resolutiva aun se debate.

Varios estudios®'™ han demostrado la superioridad
de la técnica RV, por su alta tasa de éxito, alta tasa
de eliminacién de calculos, baja tasa de incidencia de
complicaciones, menor tiempo hospitalario y necesi-
dad de un unico tiempo quirdrgico. Uno de los facto-
res que avala su implementacion es la teoria de que,
tras la esfinterotomia endoscépica durante la CPRE,
la contaminacion biliar a través del ascenso de bac-
terias yeyunales® puede conducir a la inflamacion del
ligamento hepatoduodenal, obstaculizando la disec-
cion laparoscopica del triangulo de Calot y dificultan-
do la realizacién de la CL en un segundo tiempo
quirdrgico; sin embargo, evidencia reciente ha demos-
trado que esto no es un factor predictor independiente
de colecistectomia catalogada como dificil?*.

Por otra parte, la técnica RV ha sido discutida, dado
que en estudios retrospectivos se ha demostrado que
aumenta significativamente el tiempo dentro del qui-
rofano, ademas de requerir operadores cualificados y
capacitados®, y presenta unas dificultades intraope-
ratorias propias de la técnica, como son la posicion
supina, que dificulta la canulacién de la papila, o la
insuflacién endoscdpica intestinal, que interfiere con
la CL. Por esto, Basso et al.%, al encontrar beneficios
en la aplicacion de la técnica RV, consideraron impor-
tante realizar una diseccidn total de la vesicula biliar
antes de realizar el procedimiento endoscépico, con
el fin de disminuir la dificultad técnica tras la insufla-
cion intestinal con el endoscopio. Otras recomenda-
ciones incluyen usar una pinza laparoscdpica intestinal
aplicada en el primer bucle yeyunal®, o minimizar el
inflado y prolongar la aspiracion antes de extraer el
endoscopio?, facilitando asi la implementacion de
esta técnica.

Ahora bien, al comparar los desenlaces clinicos de
las dos técnicas, en cuanto a la tasa de extraccion
endoscdpica del célculo en estudios retrospectivos,
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Tabla 2. Comparacion de los resultados clinicos observados en las cohortes de estudio

Grupo RV (n=18) Grupo CPRE + CL (n = 109) p
n (%) n (%)

Extraccion endoscépica de célculos 18 (100.0) 108 (99.1) 0.6844
Insercion de stent 0(0.0) 2(1.8) 0.5639
Complicacién de CPRE 0(0.0) 11(10.1) 0.3617
Pancreatitis 0(0.0) 5(4.6) 0.3557
Perforacion 0(0.0) 2(1.8) 0.5639
Sangrado 0(0.0) 4(3.7) 0.4107
Dias totales de hospitalizacion, 7 (5-10) 9(7-12) 0.0377
media (rango)
Dias de hospitalizacién 2(1-2) 4 (2-6) < 0.0001
posquirtrgica, media (rango)
Tiempo quirdrgico de CPRE, min, 34 (26-50) 35 (22-60) 0.9390
media (rango)
Tiempo quirdrgico de CL, min, media 100 (90-104) 70 (52-90) 0.0008
(rango)
Tiempo quirdrgico total, min, media 131 (120-160) 110 (84-150) 0.0156

(rango)

CL: colecistectomia laparoscopica; CPRE: colangiopancreatografia retrograda endoscépica; RV: «<Rendez-vous»

Tabla 3. Asociacion cruda y ajustada por regresién de Poisson
del uso de la técnica «Rendez-vous» frente al tiempo quirtrgico

RR  1C95% RR
crudo ajustado

1C95%

Tiempo quirdrgico de CL, min  1.44 0.45-464 178 0.31-10.31

137 0.44-425 103 0.19-5.63

CL: colecistectomia laparoscépica; IC95%: intervalo de confianza del 95%; RR: riesgo
relativo.

Tiempo quirdrgico total, min

la CPRE tiene una tasa de falla en la canulacion que
puede alcanzar hasta un 18%", mientras que con la
técnica RV es < 1%, con una tasa de fracaso de la
técnica secuencial del 12.3% contra un 0.7% de
la técnica RV (p = 0.001)>"28. En relacion con la tasa
de éxito, los reportes para la técnica RV varian entre
un 90% y un 100%, frente al 82-96% que alcanza la
técnica secuencial de CPRE seguida de CL?, pero
con un riesgo de eliminacion incompleta de los cal-
culos de hasta un 20% con esta ultima, producto de
la incapacidad para canular la ampolla de Vater™',
En nuestro estudio, cuando se compard la tasa de
extraccion endoscépica del célculo, se evidencid un
100% de resolucién en los pacientes en quienes se
realizé la técnica de RV, frente al 98.1% en el grupo
control; sin embargo, este 1.9% restante requirié dos

tiempos para la resolucion de su patologia biliar, ini-
cialmente manejado con la colocaciéon de un stent
biliar y posteriormente con nuevo tiempo de CPRE
para la extraccion endoscépica de los calculos.
Réabago et al.?® evaluaron la morbilidad al aplicar
estas técnicas y encontraron que fue mayor con la
técnica secuencial que con la técnica RV (23% vs.
8.5%), con una necesidad de repeticion de la CPRE
de casi un 100% mas en la técnica secuencial (10.2%
vs. 5.2%). En nuestro trabajo, en el grupo RV no se
presentaron complicaciones, pero al aplicar la técnica
secuencial reportamos complicaciones en el 10.1% de
los pacientes, repartido asi: un 4.6% (que representa
un 45.5% de los pacientes con complicaciones) cur-
saron con pancreatitis, pero consideramos este ha-
llazgo esperable, dada la asociacion entre la
manipulaciéon de la ampolla de Vater y el desarrollo
de esta complicacion, que no parece variar respecto
al enfoque quirdrgico®?, Sin embargo, la tasa de
pancreatitis es significativamente mayor con la CPRE
convencional que al realizar la técnica de RV (12.7%
vs. 1.7%)%0. En nuestro estudio, al aplicar la técnica
secuencial hubo una tasa de sangrado del 3,7%, v,
de perforacion del 1.8% (36.6% y 17.8% del total res-
pectivo de pacientes con complicaciones); considera-
mos que esto deriva de la dificultad para la canulacion
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de la ampolla de Vater, que representa una mayor
manipulacion endoscopica. La técnica RV confiere un
efecto protector frente a estas complicaciones, dado
que la canulacion se realiza bajo visién indirecta de
la via biliar, en relacién con la guia introducida retro-
gradamente por via transcistica'.

En cuanto al tiempo quirdrgico de CPRE, en el grupo
de RV fue de 34 minutos (p = 0.9390) y en la técnica
de dos tiempos fue de 35 minutos (p = 0.9390), sin
diferencia estadisticamente significativa. Sin embargo,
cuando se evalud la duracion de la CL, esta fue mayor
en el grupo de RV (100 vs. 70 minutos) que en el de
la técnica secuencial (p = 0.0008), probablemente re-
lacionado con la dificultad técnica del procedimiento,
lo cual coincide con lo descrito en la literatura™2e,
Siguiendo con el tiempo de hospitalizacion, en nuestro
estudio el tiempo global con la técnica RV fue menor,
con una media de 7 dias (p = 0.0377), mientras que
con la técnica secuencial la media fue de 9 dias (p =
0.0377). El tiempo de hospitalizacién posquirurgica fue
de 2 dias (p < 0.0001) en el grupo de RV y de 4 dias
(p < 0.0001) en el grupo control. Esta diferencia media
de 4 dias de hospitalizacién entre las técnicas, en
favor de la RV, representa una reduccion de costos de
aproximadamente 2000 euros por paciente®. Con
base en esto, y estableciendo que en nuestro estudio
la p fue estadisticamente significativa en favor de la
técnica RV, podemos extrapolar que también hubo un
costo hospitalario menor. Ademas, segun lo descrito
en la literatura®, el manejo temprano de la patologia
litiasica biliar disminuye las tasas de readmision, me-
jora la organizacién técnica del procedimiento® e in-
crementa la satisfaccion del paciente, haciendo que al
analizar la terapia ideal para el manejo de la colecis-
to-coledocolitiasis sea la técnica RV la que aparezca
como la mas ventajosa®®.

La técnica RV ha demostrado una mayor tasa de éxito
quirdrgico, menor tasa de complicaciones, hospitaliza-
ciones mas cortas, menores costos y mayor satisfaccion
de los pacientes. Pese a ello, su implementacion en
general es baja debido a varias razones, de las cuales
la primera es la curva de aprendizaje, pues dada la
necesidad de implementar una curva de aprendizaje
individual®* es dificil en la medida en que este procedi-
miento se realiza en centros especializados, y que lo
usual es que este manejo sea conjunto con el equipo
de gastroenterologia, suscitando otra dificultad en rela-
cion con poder disponer de un especialista en endos-
copia al momento del acto quirdrgico®3¢, o cuya
segunda opcidn deberia ser el entrenamiento de ciruja-
nos en la técnica endoscopica®. Lo anterior, sumado a

la necesidad de una estructuracién multidisciplinaria in-
trahospitalaria, facilitando que los equipos y materiales
adicionales se encuentren disponibles a necesidad.
Ademas, se han reportado beneficios en cuanto a cos-
tos¥, aunque cabe sefialar que este beneficio solo es
valorable en relacién con el manejo de la coledocolitia-
sis, pero no cuando se evalla en conjunto con la CL.

Conclusiones

La coledocolitiasis asociada a colelitiasis, colecisti-
tis o pancreatitis de origen biliar es una patologia
frecuente en los servicios quirurgicos. Su manejo se
puede realizar en un tiempo quirdrgico unico o en dos
tiempos. La técnica laparoendoscépica o RV es la
que ha mostrado superioridad en relacién con una
mayor tasa resolutiva, una menor presencia de com-
plicaciones, un menor tiempo hospitalario y una ma-
yor satisfaccion al paciente. Sin embargo, es necesario
realizar mas estudios multicéntricos, con cohortes
mayores, para establecer si hay otros beneficios, 0 si
ampliando su uso aparecen otros eventos adversos.
De igual manera, se requiere mayor entrenamiento a
los cirujanos en esta técnica, con base en los
beneficios que ofrece, permitiendo asi ampliar su
implementacion.
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The effect of pre-operative biliary drainage in resectable
periampullary lesions: a systematic review and meta-analysis

Efecto del drenaje biliar pre-operatorio en lesiones periampulares resecables:
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Abstract

Objective: The effect of a pre-operative biliary stent on complications after pancreaticoduodenectomy (PD) remains contro-
versial. Materials and method: We conducted a meta-analysis according to the preferred reporting items for systematic reviews
and meta-analyses guidelines, and PubMed, Web of Science Knowledge, and Ovid’s databases were searched by the end of
February 2023. 35 retrospective studies and 2 randomized controlled trials with a total of 12641 patients were included.
Results: The overall complication rate of the pre-operative biliary drainage (PBD) group was significantly higher than the no-
PBD group (odds ratio [OR] 1.46, 95% confidence interval [CI] 1.22-1.74; p < 0.0001), the incidence of post-operative delayed
gastric emptying was increased in patients with PBD compared those with early surgery (OR 1.21, 95% ClI: 1.02-1.43; p =
0.03), and there was a significant increase in post-operative wound infections in patients receiving PBD with an OR of 2.2 (95%
Cl: 1.76-2.76; p < 0.00001). Conclusions: PBD has no beneficial effect on post-operative outcomes. The increase in post-
operative overall complications and wound infections urges the exact indications for PBD and against routine pre-operative
biliary decompression, especially for patients with total bilirubin < 250 umol/L waiting for PD.

Keywords: Pre-operative biliary drainage. Resectable. Periampullary lesions. Meta-analysis.
Resumen

Obijetivo: El efecto de una endoprotesis biliar pre-operatoria sobre las complicaciones después de la pancreaticoduodenec-
tomia sigue siendo controvertido. Materiales y método: Se llevd a cabo un metaandlisis siguiendo las directrices PRISMA y
se realizaron busquedas en PubMed, Web of Science Knowledge y la base de datos de Ovid hasta finales de febrero de 2023.
Se incluyeron 35 estudios retrospectivos y 2 ensayos controlados aleatorizados, con un total de 12,641 pacientes.
Resultados: La tasa global de complicaciones del grupo drenaje biliar pre-operatorio (PBD) fue significativamente mayor que
la del grupo no-PBD (odds ratio [OR]: 1.46; intervalo de confianza del 95% [IC 95%]: 1.22-1.74; p < 0.0001), la incidencia de
vaciado gastrico retardado posoperatorio fue mayor en los pacientes con PBD en comparacion con los de cirugia precoz (OR:
1.21; 1C95%: 1.02-1.43; p = 0.03), y hubo un aumento significativo de las infecciones posoperatorias de la herida en los pa-
cientes que recibieron PBD (OR: 2.2; IC 95%: 1.76-2.76; p < 0.00001). Conclusiones: E/ drenaje biliar pre-operatorio no
tiene ningun efecto beneficioso sobre el resultado posoperatorio. El aumento de las complicaciones posoperatorias globales
y de las infecciones de la herida urge a precisar las indicaciones de PBD y a desaconsejar la descompresion biliar pre-ope-
ratoria sistemdtica, en especial en pacientes con bilirrubina total inferior a 250 umol/l en espera de pancreaticoduodenectomia.

Palabras clave: Drenaje biliar pre-operatorio. Resecable. Lesiones periampulares. Metaanalisis.
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|ntroduction

Obstructive jaundice is the most common manifes-
tation of pancreatic head and other periampullary le-
sions, which is related to disturbed coagulation,
decreased hepatic function, and the development of
cholangitis following pancreaticoduodenectomy (PD)'.

The management of pre-operative biliary drainage
(PBD) in patients undergoing PD is controversial. PBD
is mostly performed by placing a biliary stent in the
common bile duct or percutaneous transhepatic biliary
drainage in the pre-operative diagnosis of endoscopic
retrograde cholangiopancreatography?. Early studies
have suggested a beneficial effect of treating obstruc-
tive jaundice with PBD on post-operative outcomes
with regard to mortality and morbidity. However, previ-
ous data and systematic reviews have shown that
PBD for distal biliary obstruction leads to increased
perioperative complications after PD3.

In order to evaluate the incidence of complications
and mortality, we conducted a meta-analysis to com-
pare surgery after PBD and single surgery.

Materials and methods

Using the preferred reporting items for systematic
reviews and meta-analyses (PRISMA) guidelines,
PubMed, Web of Science, and Ovid’s database were
searched for studies published by the end of February
2023. The search terms used were “preoperative bili-
ary drainage,” “pancreaticoduodenectomy,” “resect-
able periampullary lesions,” “complication”, and
“mortality.”

Manually check the reference list of relevant studies
to locate any missing studies. The two co-authors
independently chose to include and exclude studies
and reached a consensus when they did not reach an
agreement at first.

” o

Inclusion criteria and exclusion criteria

The inclusion criteria are as follows: (1) Study of
patients with periampullary lesions undergoing PD;
(2) Comparison of prognosis between PBD and no-
PBD; (3) Mortality or complications were mentioned.
Exclusion of a study using the following criteria:
(1) summary, correspondence, editorial, expert opin-
ion, review, case report; (2) no data or control studies
are available; (3) including studies of unresectable

periampullary lesions; and (4) patients with palliative
R2 resection.

Study selection

By reviewing the titles, abstracts, keywords, and full
text of each retrieved record, we evaluated whether
the identified studies were qualified to be included in
the review. The research is limited to papers pub-
lished in English.

Data extraction

Data were extracted from two independent observ-
ers (Tiequan Yang and Yangjun Li) using standardized
tables. Record the following variables: author, journal
and publication year, number of patients, total sample
size, age, gender, tumor size, complications, re-oper-
ation, and mortality. If necessary, contact the corre-
sponding authors of the study to obtain supplementary
information.

Quality assessment

Review Manager 5.3 by the Cochrane Collaboration
was used for analysis. The risk of bias was assessed
using the Cochrane Risk of Bias 2.0 assessment tool
for randomized controlled trials (RCTs)* and the Co-
chrane Risk of Bias in non-randomized studies of in-
terventions tool for non-RCTs®.

Statistical analysis

A formal meta-analysis was carried out for all in-
cluded studies for periampullary lesions with or with-
out PBD. The outcomes of our study were
complications, re-operation, and mortality. Outcomes
were encoded as dichotomous variables, and odds
ratios (OR) were calculated by assessing the inci-
dence of respective outcomes. The Mantel-Haenszel
statistical method with a randomized or fixed effects
model was not based solely on statistical heterogene-
ity but also on clinical heterogeneity between the tri-
als. Sensitivity analyses were also performed by
removing individual studies from the data set and ana-
lyzing the effect on the overall results to identify
sources of significant heterogeneity.

Potential publication bias was assessed by the ap-
plication of contour-enhanced funnel plots®, Egger’s
linear regression test’, and Begg’s rank correlation
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test at the p < 0.05 level of significance®. If publication
bias was indicated, we further evaluated the number
of missing studies in a meta-analysis by the applica-
tion of the trim and fill method and recalculated the
pooled risk estimate with the addition of those missing
studies. Except where otherwise specified, a p < 0.05
was considered significant.

Results

We followed the PRISMA guidelines to conduct the
literature search and the selection of included studies,
as presented in the PRISMA flow diagram (Fig. 1).
Finally, 37°4 studies met the requirements and were
included in this meta-analysis. Of these, 35 were ret-
rospective studies, and 2 were RCTs (Table 1).

The basic characteristics of the included studies are
shown in table 1. All the included studies demon-
strated a relatively high quality.

The 27 included studies comprised 10376 patients,
of whom 6380 received PBD and 3996 proceeded
directly to surgery. Overall complications were signifi-
cantly higher in the PBD group (46.3%) than in the
no-PBD group (40.8%), with an OR of 1.46 (95% ClI
1.22-1.74; p < 0.001). In the RCTs, the OR for the in-
cidence of overall complications in the PBD group
versus the no-PBD group was 2.69 (95% Cl: 0.84-
8.63; p = 0.1) (table 2).

In the 29 included studies, 1154 out of 6640 (17.4%)
patients with PBD developed a pancreatic fistula in
contrast to 701 of 4921 (14.2%) patients in the no-PBD
group with an OR of 1.1 (95% CI: 0.9-1.35; p = 0.34),
showing no significant difference in the incidence of
post-operative pancreatic fistulas between patients
receiving PBD and the no-PBD group. In the RCT,
pancreatic fistula rates were 8/102 (7.8%) and
11/94 (11.7%) in the PBD and no-PBD groups, respec-
tively, resulting in an OR of 0.64 (95% CI: 0.25-1.67;
p = 0.36) (Table 2).

In the 20 included studies, biliary fistulas were
117/3404 (3.4%) and 116/2944 (3.9%) in the PBD and
no-PBD groups, respectively, with an OR of 0.87 (95%
Cl: 0.66-1.15; p = 0.32). In the RCT, biliary fistula rates
were 1/102 (1.0%) and 3/94 (3.2%) in the PBD and
no-PBD groups, respectively, resulting in an OR of
0.3 (95% CI: 0.03-2.94; p = 0.3) (Table 2).

We elucidated the incidence of intra-abdominal ab-
scess, intraperitoneal bleeding, and digestive tract
bleeding. No significant differences were observed
between the groups in terms of intra-abdominal ab-
scess (OR 0.88, 95% CI: 0.53-1.46; p = 0.63),

intraperitoneal bleeding (OR 1.11, 95% CI: 0.65-1.88;
p = 0.7), and digestive tract bleeding (OR 0.79, 95%
Cl: 0.58-1.08; p = 0.14) (Table 2).

We investigated the influence of PBD on the inci-
dence of post-operative delayed gastric emptying. As
demonstrated in our study, the incidence of post-op-
erative delayed gastric emptying was increased in
patients with PBD (12.7%) compared those with early
surgery (11.9%), with an OR of 1.21 (95% CI: 1.02-1.43;
p = 0.03) (Table 2). In the RCT, 18 out of 102 (17.6%)
and 9 out of 94 (9.6%) patients suffered post-operative
delayed gastric emptying in the PBD and no-PBD
groups, respectively, resulting in an OR of 2.02 (95%
Cl: 0.86-4.76; p = 0.11) (Table 2).

A total of 26 included studies revealed 1144 wound
infections in 6373 patients in the PDB group (18.0%) in
comparison to 363 in 4203 patients in the no-PBD
group (8.6%), with an OR of 2.2 (95% CI:1.76-2.76;
p < 0.00001) in favor of the no-PBD group, indicating
that post-operative wound infection in PBD patients in-
creased significantly. The incidence of wound infections
in the RCT was 13 of 102 (12.7%) and 7 of 94 (7.4%) in
the PBD and no-PBD groups, respectively, resulting in
an OR of 1.82 (95% CI: 0.69-4.77; p = 0.23) (Table 2).

17 studies assessed patients for re-operation. The
prevalence of re-operation was 5.3% (165/3094) in the
PBD group versus 5.9% (148/2513) in the no-PBD group.
However, this difference was not statistically significant
(OR 0.78, 95% Cl: 0.61-1.0; p = 0.05). In the RCT, re-
operation rates were 12/102 (11.7%) and 13/94 (13.8%)
in the PBD and no-PBD group, respectively, resulting in
an OR of 0.83 (95% CI: 0.36-1.92; p = 0.67) (Table 2).

We evaluated the effect of PBD on post-operative
mortality within 30 days after surgery. Among the 24
included studies, 126 (2.1%) of the 5774 cases in the
PBD group died, while 103 (2.4%) of the 4051 cases
in the no-PBD group died, with an OR of 0.84 (95%
Cl: 0.63-1.11, p = 0.22) (Table 2).

Regarding the patients with mean total bilirubin >
150 umol/L and < 250 umol/L, 5 studies were included
for overall complications, and 3 studies were included
for mortality. The prevalence of overall complications
was 56.1% (202/360) in the PBD group versus 40.9%
(143/350) in the no-PBD group. However, this differ-
ence was not statistically significant (OR 1.75, 95%
Cl: 0.99-3.11; p = 0.06) (Fig. 2). In the RCTs, the OR
for the incidence of overall complications in the PBD
group versus the no-PBD group was 2.69 (95% CI:
0.84-8.63; p = 0.1), depicting an overall complication
rate of 120/197 (60.9%) and 70/184 (38.0%) in the
PBD and no-PBD groups, respectively. A total of 3
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Figure 1. Flowchart of the results of the literature search.
PBD No-PBD Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Random, 95% ClI M-H, Random, 95% CI
10.1.1 Retrospective Studies
Lai 1994 16 41 18 44 17.7% 0.92[0.39, 2.20] —r
Lermite 2008 18 28 16 28 14.5% 1.35(0.46, 3.96) e
Mezhir 2009 48 94 39 94 229% 1.47[0.83, 2.62) ™
Subtotal (95% Cl) 163 166 55.1% 1.29 [0.83, 2.00] >
Total events 82 73
Heterogeneity: Tau*= 0.00; Chi*=0.77, df= 2 (P = 0.68); F= 0%
Test for overall effect. Z=1.13 (P = 0.26)
10.1.2RCTs
Eshuis 2010 72 95 35 90 21.9% 4.92[2.61,9.26) -
van der Gaag2010 48 102 35 94 23.0% 1.50 [0.85, 2.65) ™
Subtotal (95% CI) 197 184 44.9% 2.69 [0.84, 8.63] g
Total events 120 70
Heterogeneity: Tau®= 0.61; Chi*= 7.48, df=1 (P = 0.006), F= 87%
Test for overall effect. Z=1.67 (P=0.10)
Total (95% Cl) 360 350 100.0% 1.75[0.99, 3.11] <>
Total events 202 143
i 2 . Chiz= - = cR= k t t J

Heterogeneity: Tau*= 0.29; Chi*= 13.09, df= 4 (P = 0.01), F= 69% 001 01 ] 10 100

Test for overall effect: Z=1.91 (P = 0.06)

Figure 2. Forest plots of the comparison of the overall complications between pre-operative biliary drainage (PBD) and no-PBD with patients

mean total bilirubin between 150 umol/L and 250 umol/L.

included studies revealed 7 died in 165 patients in the
PDB group (4.2%) in comparison to 13 in 166 patients
in the no-PBD group (7.8%), with an OR of 0.53 (95%
Cl:0.21-1.36; p = 0.19) (Fig. 3).

Discussion

Biliary drainage increases patient comfort by reduc-
ing bilirubin levels, thereby alleviating the common

Favours PBD Favours No-PBD

;

problem symptoms of pruritus. In addition, biliary
drainage can be used as a temporary measure to al-
low liver function tests and normalization of liver func-
tion if the operation is delayed for a considerable
period of time. However, biliary stents induce bacterial
contamination and enhance the risk of cholangitis
because a connection between the bowels and the
bile ducts is created.
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Table 1. Demographic characteristics of patients and study design as reported in the included studies

Author, year Country Groups No.of Sex(male/ Meanage Total bilirubin Tumor Perioperative  Study design
patients female) (year) (umol/L) diameter antibiotic
(cm)  prophylaxis
Liuetal. 2015°  China PBD 47 28/19 59 363.2+18.0 35+02 - Retrospective
No-PBD 288 166/122 57 +1 136.0+84 43+04
Pisters et al. USA PBD 172 102/70 - - - Cephalosporin  Retrospective
2000 No-PBD 93 45/48 or ciprofloxacin
Howard et al. USA PBD 86 52/34 61+ 13 - - - Retrospective
2006" No-PBD 52 33/19 59 + 14
Coates et al. USA PBD 56 31/25 66 + 12 236+ 142 28+15 - Retrospective
2009 No-PBD 34 17117 65+ 15 101 = 147 33+20
Mullen et al. USA PBD 170 - - - - Cephalosporin ~ Retrospective
2005 No-PBD 92 or ciprofloxacin
Laietal. 1994'*  China PBD 43 31/12 67 266 - - Retrospective
No-PBD 44 28/16 66 209
Morris-Stiff et al. UK PBD 118 - - - - Cephalosporin  Retrospective
2011 No-PBD 162
Huang et al. China PBD 100 - - - - - Retrospective
2015 No-PBD 170 113/57 578+86 2099+136.7 22=+1.1
Eshuis et al. Netherlands PBD 95 51/44 64.7 £ 10.3 160 + 57.9 - - RCT
2010" No-PBD 90 63/27 64.6 £ 9.5 149 £ 545
Singhirunnusorn ~ France PBD 38 22/16 68 114 - - Retrospective
etal. 2013 No-PBD 62 30/32 68 17
Arkadopoulos Greece PBD 76 50/26 57 + - - - Retrospective
etal. 2014 No-PBD 76 45/31 58 + 11
Hodul 2003% USA PBD 154 95/59 66 + 11 92.34 + 102.6 - - Retrospective
No-PBD 58 33/25 64 + 10 157.3 £ 1351
Mezhir et al. USA PBD 94 48/46 68 + 10 201.78 - - Retrospective
20092 No-PBD 94 A7/47 69+9 191.52
Van der Gaag Netherlands PBD 102 53/49 64.7 +10.5 164 + 59.5 - - RCT
et al. 2010 No-PBD 94 66/28 64.7£9.5 151 £ 5687
Abdullah et al. Singapore  PBD 35 14/21 65 112.4 + 1161 1 - Retrospective
2009% No-PBD 47 26/21 62 91.6 £ 110.2 12
Agalianos etal.  Greece PBD 99 58/41 67.1 - - - Retrospective
2016 No-PBD 105 62/43 65.2 - -
Barnett and Australia PBD 49 - - - - - Retrospective
Collier 2006% No-PBD 52 - - - -
Bhati et al. 2007% India PBD 21 10/11 50 134.24 + 95.59 - - Retrospective
No-PBD 27 15/12 48 201.11 £ 154.76
Cavell et al. USA PBD 220 120/100 - - - - Retrospective
2013 No-PBD 289 149/140 65 - -
De Pastena Italy PBD 714 419/295 66 221 - Ampicillin/ Retrospective
et al. 2018% No-PBD 258 147111 65 100.89 - sulbactam
El Nakeeb Egypt PBD 314 183/131 - 239.4 - - Retrospective
et al. 2018 No-PBD 274 169/105 - 138.5 -
Gavazzi Italy PBD 89 57/32 - - - Cefazolin Retrospective
et al. 2016% No-PBD 91 51/40 - - -
(Continues)
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Table 1. Demographic characteristics of patients and study design as reported in the included studies (continued)

Author, year Country Groups No.of Sex(male/ Meanage Total bilirubin Tumor Perioperative  Study design
patients female) (year) (umol/L) diameter antibiotic
(cm)  prophylaxis
Heslin USA PBD 39 17/22 67 £ 2 160 = 14 - - Retrospective
et al. 1998 No-PBD 35 24/11 62+2 118 £ 18 -
Jagannath India PBD 74 50/24 50 140 - - Retrospective
et al. 2004% No-PBD 70 48/22 50 70 -
Lermite France PBD 28 22/6 64.8 £9.3 200 + 158 - Cefazolin Retrospective
et al. 2008% No-PBD 28 17/11 64.4£95 169 + 155 -
Marcus USA PBD 22 13/9 67.5 23.94 - - Retrospective
et al. 1998% No-PBD 30 19/11 715 189.81 -
Martignoni Switzerland PBD 99 52/47 69 145 - - Retrospective
etal. 2001% No-PBD 158 86/72 64 14 -
Ng etal. 2017%¢  Australia PBD 30 19/12 66.5 24.5 - - Retrospective
No-PBD 21 911 64 7.0 -
Peskovéa and Czech PBD 144 - 63 118 - Cefoperazone Retrospective
Gurlich 2005% Republic No-PBD 160 - 53.2 81 -
Sahora USA PBD 500 273/227 66 18.81 - Cefoxitin Retrospective
etal. 2016% No-PBD 500 237/263 61 6.84 -
Shaib et al. Lebanon PBD 1803  1055/748 66.52 + 10.26 107.6 £ 77.5 - - Retrospective
2020% No-PBD 503 272/231  66.43 + 10.14  48.1 + 49.1 -
Sohn et al. USA PBD 408 220/188 63.8+0.6 - - - Retrospective
2000% No-PBD 159 78/81 61.4+12 - -
Yanagimoto Japan PBD 112 73/39 - - - - Retrospective
etal. 20144 No-PBD 73 42/31 67 10.26 -
Ozgun Turkey PBD 574 236/206 59.43 + 11.27 104.3 - - Retrospective
etal. 2021% No-PBD 231 131/100 59.24 + 12.87 171
di Mola Italy PBD 53 33/20 67 - Retrospective
etal. 2014% No-PBD 40 29/11 66.5
Ray et al. 2021*  India PBD 175 115/60 5246 +9.90 234.6 + 1185 - - Retrospective
No-PBD 229 139/90 4823+ 1122 11563+ 129.6
Wu et al. 2019 Taiwan PBD 237 136/101 65.2 £12.7 179.55 + 141.93 - Cefmetazole Retrospective
No-PBD 662 346/316 604+ 135 47.88 +87.21 -
PBD: pre-operative biliary drainage.
Through our meta-analysis, we can provide evi- leakage may play an important role in local

dence that the overall complications in patients receiv-
ing PBD before surgical intervention are higher than
those in patients without PBD. In addition, we can
indicate that PBD is related to the increase in post-
operative wound infection rate and delayed gastric
emptying but has no effect on biliary fistula, pancre-
atic fistula, abdominal abscess, intraperitoneal hemor-
rhage, gastrointestinal bleeding, and perioperative
mortality.

The underlying mechanism of DGE remains unclear,
but many authors believe that pancreatic enzyme

inflammation*¢4’,

Post-operative wound infection is defined as puru-
lent drainage with or without bacterial culture positive,
or any drainage that was culture positive. Bacterial
cultures of infected wounds showed a strong correla-
tion with the microorganisms found on bile cultures
obtained at the time of surgery. For example, Sahora
et al. reviewed a series of patients and reported that
the presence of Citrobacter and Enterobacteriaceae
in bile culture significantly increased the incidence of
wound infection in stent patients®®. Gavazzi et al.
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Table 2. Comparison of outcomes associated with PBD versus no-PBD

Outcomes No. of studies No. of patients OR 95% Cl p-value 12
PBD No-PBD

Overall complications

Retrospective 25 6183 3812 1.39 1.17,1.65 0.0002 67

RCTs 2 197 184 2.69 0.84,8.63 0.1 87

Total 27 6380 3996 1.46 1.22,1.74 < 0.0001 70
Pancreatic fistula

Retrospective 28 5736 4327 1.12 0.92,1.37 0.27 48

RCT 1 102 94 0.64 0.25,1.67 0.36 -

Total 29 5838 4421 1.1 0.90,1.35 0.34 48
Biliary fistula

Retrospective 19 3302 2850 0.89 0.67,1.17 0.4 3

RCT 1 102 94 0.3 0.03,2.94 0.3 -

Total 20 3404 2944 0.87 0.66,1.15 0.32 2
Intraabdominal abscess

Retrospective 18 2540 2508 0.9 0.53,1.51 0.68 76

RCT 1 102 94 0.61 0.1,3.71 0.59 -

Total 19 2642 2602 0.88 0.53,1.46 0.63 75
Intraperitoneal bleeding

Retrospective 5 757 1016 1.23 0.7,2.15 0.47 0

RCT 1 102 94 0.45 0.08,2.52 0.36 -

Total 6 859 1110 1.11 0.65,1.88 0.7 0
Digestive tract bleeding

Retrospective 6 1369 1050 0.79 0.58,1.08 0.14 0
Delayed gastric emptying

Retrospective 16 3039 2436 1.18 0.99,1.4 0.06 0

RCT 1 102 94 2.02 0.86,4.76 0.11

Total 17 3141 2530 1.21 1.02,1.43 0.03 0
Wound infection

Retrospective 25 5469 3609 2.22 1.76,2.81 < 0.00001 40

RCT 1 102 94 1.82 0.69,4.77 0.23 -

Total 26 5571 3703 2.2 1.76,2.76 < 0.00001 37
Re-operation

Retrospective 15 2817 2190 0.78 0.6,1.01 0.06 0

RCT 1 102 94 0.83 0.36,1.92 0.67

Total 16 2919 2284 0.78 0.61,1.0 0.05 0
Mortality

Retrospective 23 5599 3822 0.84 0.63,1.11 0.22 0

PBD: pre-operative biliary drainage; OR: odds ratio; Cl: confidence interval; RCT: randomized controlled trials.

analyzed 180 patients to explore the risk factors for
wound infection after PD. Multivariate analysis showed
that biliary stents significantly increased the incidence
of wound infection, among which Enterococcus, Esch-
erichia coli, and Klebsiella were the most common
bacteria in bile culture®.

Moreover, we also confirmed that the wound infec-
tion rate in the PBD group was higher than that in the
no-PBD group, resulting in an increase in overall com-
plications. The longer the time of biliary stent is im-
planted, the more intestinal bacteria flow back into the

biliary tree, thus increasing the risk of bacterial colo-
nization. In addition, biliary drainage itself also has
complications, including pancreatitis, cholecystitis,
cholangitis, and perforation®®.

One previous study illustrated that overall morbidity
and mortality were not influenced by the presence or
absence of severe jaundice®. Another study reported
patients with serum bilirubin levels between 40 and
250 umol/l had no benefit from PBD in patients with
serum bilirubin levels < 170 umol/l, and only higher
values were associated with intraoperative or



Y. Li, T. Yang. PBD in resectable periampullary lesions

PBD No-PBD Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
Lai 1994 6 43 6 44 40.8%  1.03([0.30,3.47] ——
Lermite 2008 1 28 2 28 15.4%  0.48([0.04,564] —
Mezhir 2009 0 94 5 94 438%  0.09(0.00,1.58] * L
Total (95% Cl) 165 166 100.0%  0.53[0.21, 1.36] -
Total events i 13
Heterogeneity: Chi*= 2.63, df= 2 (P = 0.27); F= 24% 0 o 0=1 3 1=0 100:

Test for overall effect: Z=1.32 (P=0.19)

Favours PBD Favours No-PBD

Figure 3. Forest plots of the comparison of the mortality between pre-operative biliary drainage (PBD) and no-PBD with patients’ mean total

bilirubin between 150 umol /L and 250 umol /L.

post-operative complications®. In our meta-analysis,
patients with mean total bilirubin between 150 umol/L
and 250 umol/L showed no statistically significant dif-
ference in overall complications and mortality be-
tween the PBD and no-PBD groups. However, there
was no high-quality evidence for the indication of PBD
by serum bilirubin thresholds.

The present analysis also has limitations that should
be taken into consideration. First, only two RCTs were
included in the meta-analysis. Non-RCTs may exag-
gerate the effect of the approaches, either by external
factors or by intrinsic flaws. Second, heterogeneity
was high among the included studies, possibly due to
different definitions of complications, ways of stent
placement, stent types, and materials. Third, some
relevant data, such as stent-related complications,
drainage interval, and post-operative hospital stay,
were not included in this study. Therefore, more RCTs
using standardized assessments, a single pre-opera-
tive drainage method, and limited surgical procedures
are needed.

Conclusion

In conclusion, the use of PBD has not been proven
to be beneficial for patients, especially for patients
with total bilirubin < 250 umol/L waiting for PD.
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Abstract

Objective: The study aimed to assess the predictive significance of inflammatory parameters as potential markers for malig-
nancy in individuals with thyroid nodules. Method: Nine hundred and ninety-one patients with thyroid nodules who had undergone
thyroid fine-needle aspiration biopsy were included and classified according to the Bethesda system. Neutrophil lymphocyte ratio
(NLR) and systemic immune-inflammation index (Sll) values obtained from hemogram parameters were determined for each
patient. The study examined the correlation between the Bethesda classification and NLR/SII levels. In addition, a comparison
was made between the inflammatory parameters of the benign and malignant Bethesda groups. Results: Five hundred and
seventy-three patients were classified as Bethesda 2 (benign), 34 as Bethesda 6 (malignant). A correlation was observed between
the Bethesda classification and NLR and Sll levels (r: 0.230, p < 0.001; r: 0.207 p < 0.001, respectively). NLR and Sl values
were significantly higher in the malignant group (p < 0.001). The cutoff value for SlI in predicting benign and malignant thyroid
nodules was 489.86 x 105mm?® with a sensitivity of 88.2% and a specificity of 63.7%. The cutoff value for NLR for the same
prediction was 2.06 with a sensitivity of 82.4% and a specificity of 83.4%. Conclusions: The findings of this study indicate that
Sl and NLR may be valuable prognostic markers for predicting the malignancy of thyroid nodules.

Keywords:Thyroid nodtile. Thyroid cancer. Fine needle aspiration biopsy. Systemic immune-inflammation index.
Resumen

Objetivo: Evaluar pardmetros inflamatorios como posibles marcadores de malignidad en individuos con nddulos tiroideos.
Método: Se incluyeron 991 pacientes con nddulos tiroideos que se sometieron a biopsia por aspiracion con aguja fina y se
clasificaron segun el sistema de Bethesda. Se determinaron los valores de la relacion neutrdfilo-linfocito (NLR) y el indice de
inflamacion inmunitaria sistémica (Sll). El estudio explord la correlacion entre la clasificacion de Bethesda y los valores de
NLR/SII, y compard los pardmetros inflamatorios de los grupos benignos y malignos de Bethesda. Resultados: Se clasifica-
ron 573 pacientes como Bethesda 2 (benigno) y 34 como Bethesda 6 (maligno). Se observé una correlacion entre la

*Correspondence: Date of reception: 20-07-2023 Cir Cir. 2024;92(3):347-353
Mustafa C. Senoymak Date of acceptance: 23-08-2023 Contents available at PubMed
E-mail: senoymak @gmail.com DOI: 10.24875/CIRU.23000370 www.cirugiaycirujanos.com

0009-7411/© 2023 Academia Mexicana de Cirugia. Published by Permanyer. This is an open access article under the terms of the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

347


http://crossmark.crossref.org/dialog/?doi=10.24875/CIRU.23000370&domain=pdf
mailto:senoymak%40gmail.com?subject=
http://dx.doi.org/10.24875/CIRU.23000370

348

Cirugia y Cirujanos. 2024;92(3)

clasificacion de Bethesda y los valores de NLR y Sll (r: 0.230; r: 0.207). Los valores de NLR y SlI fueron mayores en el grupo
maligno (p < 0.001). El valor de corte para Sl en la prediccion de nddulos tiroideos benignos y malignos fue de 489.86 x 10°/mn’,
con una sensibilidad del 88.2% y una especificidad del 63.7%; para NLR fue de 2.06, con una sensibilidad del 82.4% y una
especificidad del 83.4%. Conclusiones: El Sl y el NLR pueden ser valiosos marcadores prondsticos para predecir la malig-

nidad de los nddulos tiroideos.

Palabras clave: Nédulo tiroideo. Céncer de tiroides. Biopsia por aspiracion con aguja fina. Indice de inflamacion inmunitaria

sistémica.

|ntroduction

Thyroid nodules are a frequently encountered
clinical finding, with prevalence estimates of up to
60% in certain populations'. Despite the majority of
nodules being benign, a significant proportion of
them, ranging from 5% to 15%, is malignant?. The
most accurate diagnostic procedure for evaluating
the malignancy of thyroid nodules is performing a
thyroid fine-needle aspiration biopsy (FNAB) on
nodules that are considered to be at high risk®. The
Bethesda System, which categorizes thyroid nod-
ules into six categories based on the cytological
findings of FNAB, is the standard reporting system
used to classify the results of thyroid FNAB*. How-
ever, there is still significant overlap between be-
nign and malignant nodules, leading to the need for
additional practical and non-invasive markers to im-
prove diagnostic accuracy and prevent unnecessary
surgeries.

In recent years, the hematological parameters
have gained attention as potential markers to en-
hance the diagnosis and prognosis of various inflam-
matory conditions, including cancers®'. Systemic
immune-inflammation index (Sll) is a composite in-
dex based on the absolute counts of neutrophils,
lymphocytes, and platelets and has been found to
be associated with the prognosis of several cancers.
In a previous study, it was observed that the SlII of
patients with differentiated thyroid cancer was sig-
nificantly higher when compared to a control group
(6). Similarly, in a recent study, it has been reported
that elevated neutrophil-lymphocyte ratio (NLR) val-
ues in patients with nodules can predict malignan-
cy". However, there is insufficient and conflicting
data about predicting value of NLR and SlI in malign
thyroid nodules.

The aim of this study was to assess the predictive
significance of inflammatory parameters, specifically
NLR and SlI, as potential markers for malignancy in
individuals with thyroid nodules. By evaluating the

correlation between inflammatory parameters and the
Bethesda classification, this investigation aimed to
contribute to the existing knowledge and potentially
enhance the diagnostic accuracy and risk assessment
of thyroid nodules.

Methods

This study was conducted in compliance with the
principles of the Helsinki Declaration and with the
approval of Sancaktepe Sehit Prof Dr Ilhan Varank
Training and Research Hospital Ethics Committee,
with a number of 2022/137.

Patients included in this study were 18 years of
age or older who underwent thyroid FNAB at San-
caktepe Sehit Professor Doctor llhan Varank Train-
ing and Research Hospital between March 2018
and October 2022. Only patients with available
data, including demographic information, laboratory
parameters, and cytological results were included
in this study. Exclusion criteria for this study were
pre-defined to include patients with unavailable
medical data, active infection, chronic infection (tu-
berculosis, hepatitis B, C etc.), acquired immuno-
deficiency syndrome, non-thyroid malignancy,
autoimmune rheumatologic or hematologic disease,
advanced liver or kidney failure, dysregulated dia-
betes mellitus, systemic infiltrative diseases (sar-
coidiosis, hemochromatosis etc.) history of
head-and-neck radiation, thyroid surgery or primary
thyroid disease, pregnancy, or the use of medica-
tions that could potentially alter complete blood
count parameters.

An automated hematology analyzer, Mindray-
BC6800, was used to measure the hemogram pa-
rameters. The cytology results and laboratory data
of eligible patients were retrieved from the medical
information system. NLR was calculated with the for-
mules: neutrophil count/lymphocyte count (9). SlI
was calculated with the formula: neutrophil count X
platelet count/lymphocyte count (7). Patients were
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grouped according to their Bethesda classification of
thyroid nodules, and SlI, NLR, and other parameters
were evaluated for each group*. This classification
reports the results as non-diagnostic (Bethesda Cat-
egory 1), benign (Bethesda Category 2), atypia of
undetermined significance/follicular lesion of unde-
termined significance (Bethesda Category 3), follicu-
lar neoplasm or suspicious for a follicular neoplasm
(Bethesda Category 4), suspicious for malignancy
(Bethesda Category 5) or malignant (Bethesda Cat-
egory 6).

The parameters of patients with benign cytology
(Bethesda 2) and malignant cytology (Bethesda 6)
were compared. In addition, the correlation between
inflammatory parameters and the Bethesda classifica-
tion was examined.

Statistical analysis

IBM Corporation Statistical Package for the So-
cial Sciences, version 23.0, was used for all data
analyses. The normal distribution of the data be-
tween groups was assessed using the Kolmogorov—
Smirnov test. Descriptive statistics, including
percentages and either mean + standard deviation
or median interquartile range, were used to sum-
marize the data based on the normality of the dis-
tribution. The statistical analysis involved comparing
the distributions of continuous variables between
two independent groups using the Mann-Whitney
U test, while the Chi-square test was used for quali-
tative data. Spearman correlation analysis was
used to evaluate the relationships between quanti-
tative variables. The receiver operating character-
istic (ROC) curve was used to evaluate the predictive
performance of neutrophil, lymphocyte, and SlI for
malignant thyroid nodules and to determine their
optimal cutoff values, sensitivity, and specificity.
The statistical significance level was established at
ap < 0.05.

Results

The total number of patients enrolled in the study
was 991. Seven hundred and ninety-six of them were
female and 195 were male. The median age of the
patients was 53 years. Among the 991 patients, the
distribution according to the Bethesda classification
was as follows: 126 (12.7%) were classified as
Bethesda 1, 573 (57.8%) as Bethesda 2, 202 (20.4%)
as Bethesda 3, 28 (2.8%) as Bethesda 4, 28 (2.8%)

as Bethesda 5, and 34 (3.4%) as Bethesda 6. The
distribution of patients according to FNAB cytology
results and inflammatory parameters is presented in
table 1. In a retrospective analysis of patients, it was
found that all individuals classified as Bethesda 5
and 6 underwent thyroidectomy. Among the 28 pa-
tients with Bethesda 5, 24 (85%) had a histopatho-
logical diagnosis of differentiated thyroid carcinoma,
and similarly, all Bethesda 6 patients had a histo-
pathological diagnosis of differentiated thyroid
carcinoma.

The details of the comparison between malignant
and benign groups are summarized in table 2. Lym-
phocyte levels were found to be significantly higher in
the benign group compared to the malignant group
(p < 0.001). Neutrophil, NLR, and SlI values were sig-
nificantly higher in the malignant group compared to
the benign group (p < 0.001). In addition, the pairwise
comparison of the Bethesda groups based on SlI and
NLR are shown in table 3. Significant differences were
observed between 1 and 3, 1 and 5, 1 and 6, 2 and
3,2 and 5, 3 and 6, and 4 and 6.

The area under the curve (AUC) in the ROC curve
drawn for the Sl variable of patients with malignant
thyroid nodules is 0.822 and its standard error is 0.34.
The area under the ROC curve was statistically sig-
nificant (p < 0.001). The cutoff value for Sl was found
to be 489.86 x 10%/mms3. The sensitivity of this value
is 88.2%, and the specificity is 63.7%. The ROC curve
analysis for the NLR variable in patients with malig-
nant thyroid nodules showed an AUC of 0.848 with a
standard error of 0.41, indicating statistically signifi-
cant diagnostic accuracy (p < 0.001). The optimal
cutoff value for NLR was determined to be 2.06 with
a sensitivity of 82.4% and specificity of 83.4%, as
demonstrated by figure 1.

A statistically significant positive correlation was
identified between the Bethesda classification and the
values of NLR and SlI, as evidenced by correlation
coefficients of 0.230 (p < 0.001) and 0.207 (p < 0.001),
respectively. This association was consistently ob-
served across the range of Bethesda categories. No-
tably, on excluding cases with non-diagnostic cytology
(Bethesda 1), a discernible pattern emerged: a con-
sistent rise in NLR and SlII values coincided with an
increase in the Bethesda classification. This trend is
visually elucidated through figure 2, depicting the cor-
relation of NLR values, and figure 3, illustrating the
association of SII values with the Bethesda
classification.
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Table 1. Inflammatory parameters and cytological results of study participants

Total patients (n = 991%) NLR

Bethesda 1 (126, 12.7) 1.86 (1.23-2.55)"

Bethesda 2 (573, 57.8) 1.72 (1.43-1.94)"
Bethesda 3 (202, 20.4) 2.22 (1.56-2.46)
Bethesda 4 (28, 2.8) 2.80 (0.88-2.89)*
Bethesda 5 (28, 2.8) 3.04 (2.30-3.24)*

Bethesda 6 (34, 3.4) 3.18 (1.90-3.47)*

Sli p-value
450 (325.41-657.13)* p1<0.001f
p2<0.001f

437.81(350.87-552.87)*
561.25 (397.51-704.56)*
576.49 (223.95-773.12)*
746.41 (267.32-881.20)*
665.62 (533.25-921.67)*

*Median (IQR). *Kruskal-Wallis Test. NLR: neutrophil-lymphocyte ratio; SlI: systemic immune-inflammation index; p1: NLR comparison between groups; p2: Sl comparison between

groups.

Table 2. Demographic characteristics and hemogram parameters of study groups

Parameters Benign nodule group (n = 573) Malignant nodules group (n = 34) p-value
Gender (male/female) 117 (95.1%) / 456 (94.2%) 6(4.9%) /28 (5.8%) 0.696*
Age (years) 54 (45-62) 51.29 + 16.26* 0.198%
Leukocyte (x10%/mmd) 6.99 (5.97-8.12)f 7.26 £ 1.22¢ 0.3358
Neutrophil (x10%/mm?®) 3.94 (3.33-4.74)t 491 £ 1.11% <0.00181
Lymphocyte (x10%/mm3) 2.35(1.96-2.74)t 1.77 £ 0.54+ < 0.00181
Platelet (x10%mm?) 259 (222.50-300)" 258.67 + 50.98* 0.660%
Hemoglobin (gr/dL) 13.30 (12.40-14.20)" 13.30 + 1.83¢ 0.976%
NLR 1.72 (1.43-1.94) 3.18 (2.07-3.59)f <0.001%
SlI (x10%/mm?®) 437.81(350.46-552.87)" 665.62 (533.25-921.67)f <0.001%
TSH (mIU/L) 1.37 (0.78-2.28) 1.00 (0.50-2.18)f 0.118%
Free T4 (ng/dL) 1.12 (1.00-1.29) 1.08 + 0.20¢ 0.207%
Free T3 (ng/L) 3.06 (2.69-3.37)" 2.88 + 0.46* 0.1258

*Chi-square test. "Median (IQR).*Mean+SD. SMann-Whitney U test. 2p < 0.05. SlI: systemic immune-inflammation index; NLR: neutrophil-lymphocyte ratio; TSH: thyroid stimulating

hormone.

Discussion

To the best of our knowledge, this study is the
first to investigate the correlation between Bethes-
da classification and inflammatory parameters,
making it a pioneering study in this field. In addi-
tion, it encompasses one of the largest cohorts of
patients with thyroid nodules, allowing for a com-
prehensive analysis of inflammatory parameters
and enhancing the robustness and generalizability
of the findings. The inclusion of all patients who
underwent FNAB provides substantial and reliable
data for evaluating the association between these
parameters and thyroid nodules, significantly

contributing to the current understanding in the
field. Our results showed that Sll and NLR values
were significantly higher in patients with malignant
nodules compared to patients with benign nodules
and the ROC analysis revealed that they had mod-
erate discriminatory powers in the diagnosis of ma-
lignant thyroid nodules. Furthermore, there was a
positive correlation between Bethesda classifica-
tion and Sl and NLR.

The current research on the correlation between
SII and thyroid nodules is limited. Our results are in
line with earlier studies that have found a connec-
tion between increased Sl levels and the presence
of malignant thyroid nodules. Deng et al. conducted
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Table 3. Pairwise comparison of Bethesda groups based on SlI
and NLR

Bethesda groups P* (NLO) P* (SlIl)
1and 2 0.182 0.407
1and 3 0.0051 0.003*
1and 4 0.561 0.613
1and b 0.033f 0.045t
1and 6 <0.001f <0.001f
2and 3 <0.001* <0.001t
2and 4 0.126 0.253
2and b5 0.003* 0.009*
2 and 6 <0.001t < 0.001t
3and 4 0.166 0.617
3and 5 0.019t 0.142
3and 6 <0.001t 0.001*
4and 5 0.088 0.174
4.and 6 0.009* 0.021%
5and 6 0.029¢ 0.572

*Mann-Whitney U test. "Those in bold were statistically significant (p < 0.05). SlI:
systemic Immune- inflammation index; NLR: neutrophil-lymphocyte ratio.

a study on 514 patients classified as TIRADS 3
based on ultrasound evaluation and found that pa-
tients with malignant nodules had higher Sl values
compared to those with benign nodules™. In this
study, it was found that Sll is an independent risk
factor for determining malignancy, and a cutoff val-
ue of 545.63 x 10%L was determined for distinguish-
ing between malignant and benign nodules. In
contrast to the previous study, our study included
not only patients with TIRADS 3 nodules but all pa-
tients who underwent biopsy, resulting in a larger
sample size. In another recent study, the Sll values
of 93 patients with differentiated thyroid carcinoma
and 33 control subjects were compared, and the S|
values of patients with thyroid cancer were found to
be significantly higher®. In this study, SII was not
found to be associated with histological type, lym-
phovascular, perineural, or capsule invasion. On the
contrary, Zhang et al. found in their study that S|
could be an important parameter for determining
central lymph node metastasis in differentiated thy-
roid cancer®.

The association between NLR and thyroid nodules
has been extensively studied. According to a study
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Figure 1. Receiver operating characteristic curve of systemic immune-
inflammation index and neutrophil-lymphocyte ratio.
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Figure 2. The relationship between Bethesda classification and SI.
SlI: systemic immune-inflammation index r: 0.207; p < 0.001.
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Figure 3: The relationship between Bethesda classification and NLR.
NLR: neutrophil-lymphocyte ratio r: 0.230; p < 0.001.

conducted in Turkey, it has been suggested that pre-
operative high NLR levels in patients with thyroid nod-
ules could serve as an indicator of possible
malignancy. Similarly, in a research by Koger et al.,
it was found that NLR values were higher in patients
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with thyroid carcinoma compared to those with
multinodular goiter. Similar to our study findings, the
cutoff value of NLR for distinguishing between
malignant and benign nodules was found to be 1.91
with 89% sensitivity and 54.5% specificity in this
study'. A meta-analysis including nine studies and
3081 patients with differentiated thyroid carcinomas
revealed that preoperative NLR is an important
biomarker associated with tumor growth, metastasis,
and prognosis™.

The underlying mechanisms linking Sll and thyroid
malignancy are not fully understood, but conjecture
suggests that chronic inflammation might play a role
in the initiation and advancement of cancer™'. In-
flammation plays a critical role in many pathogenic
stages of carcinogenesis, including genomic instabil-
ity, induction of cell proliferation, suppression of
apoptosis, and increase in neovascularization™. It
has been reported that inflammation is not only a risk
factor for tumor formation and development but also
that inflammatory cytokines are secreted in tumor
tissue'. The key cells of inflammation, neutrophils,
have been associated with tumor development.
Through chemokines and interleukins, neutrophils
are recruited and infiltrate the tumor tissue, contribut-
ing to tumor proliferation'. When the inflammatory
cascade is initiated, there is an increase in platelet
count and function. Platelets are known to secrete
platelet-derived growth factors, which create a favor-
able microenvironment for tumor development by
building extracellular matrix®. Lymphocytes play a
critical role in fighting tumor cells, especially CD8 T
cells, which have cytotoxic effects on malignant cells.
Research has established a correlation between
cancer incidence and lymphocyte count, with studies
indicating that decreased overall survival and pro-
gression-free survival are linked to lymphopenia in
malignancies?.

Several limitations should be acknowledged in rela-
tion to this study. First, the study focused on a cross-
sectional analysis, lacking longitudinal data that
would provide insights into the predictive value and
stability of the inflammatory parameters over time.
Moreover, it was relied on cytological results. Cytol-
ogy results can occasionally yield false-negative or
false-positive outcomes, which could have influenced
the accuracy of our findings. In addition, The Bethes-
da classification system itself is subject to inter-ob-
server and intra-observer variability, which may
impact the accuracy of malignancy prediction. Finally,
the study primarily focused on a limited set of

inflammatory parameters, neglecting other potential
markers that could have provided a more comprehen-
sive understanding of their relationship with the
Bethesda classification.

Conclusion

Our study demonstrates that Sl and NLR can be
useful and non-invasive markers in predicting
malignancy in thyroid nodules as it provides an easily
measurable, inexpensive, and non-invasive method
for clinical practice.
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Comparing complex decongestive therapy in patients with
lymphedema of different causes by measuring: extremity
volume, quality of life, and functionality

Comparacion de la terapia descongestiva compleja en pacientes con linfedema de
diferentes causas mediante la medicion del volumen de las extremidades, la calidad de
vida y la funcionalidad
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Abstract

Objective: This study aimed to investigate the effects of complex decongestive therapy (CDT) applied to the lower extremities
of patients with lymphedema of different causes on the extremity volume, quality of life (QoL), and functionality. Materials and method:
The study included 90 patients, of whom 28 had primary lymphedema, 30 had secondary lymphedema, 18 had phlebolymph-
edema, and 14 had lipolymphedema. A total of 137 extremities were treated with CDT. The patients who received CDT for 5 days
a week for 3 weeks (15 sessions in total) were included in the sample. Extremity volume was measured using a tape measure.
The lymphedema QoL-Leg Questionnaire was used to evaluate QoL, and the lower extremity functional scale (LEFS) was ad-
ministered to assess lower extremity functionality. Results: The changes in QoL before and after treatment significantly differed
in the primary lymphedema, phlebolymphedema, and lipolymphedema groups (p < 0.05). The post-treatment LEFS scores indi-
cated a significant decrease in the phlebolymphedema and lipolymphedema groups compared to the pre-treatment scores
(p < 0.05). Conclusions: The difference in appearance, which is one of the sub-parameters of QoL, significantly decreased in
the comparisons performed between the groups, whereas the changes in the remaining parameters were not significant.

Keywords: Lymphedema. Phlebolymphedema. Lipolymphedema.
Resumen

Objetivo: Investigar los efectos de la terapia descongestiva compleja (TDC) aplicada a las extremidades inferiores de pacientes
con linfedema de diferentes causas sobre el volumen de la extremidad, la calidad de vida y la funcionalidad. Materiales y méto-
do: Se incluyeron en el estudio 90 pacientes, de los cuales 28 tenian linfedema primario, 30 linfedema secundario, 18 flebolinfedema
y 14 lipolinfedema. Un total de 137 extremidades fueron tratadas con TDC. Se incluyeron en la muestra pacientes que recibieron
TDC durante 5 dias a la semana durante 3 semanas (15 sesiones en total). El volumen de las extremidades se midio con una
cinta métrica. Se utilizo el Cuestionario de calidad de vida (QoL) de las piemas para el linfedema para evaluar la calidad de vida,
y se administro la Escala funcional de las extremidades inferiores (LEFS) para evaluar la funcionalidad de estas.
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Resultados: Los cambios en la calidad de vida antes y después del tratamiento difirieron significativamente en los grupos de
linfedema primario, flebolinfedema y lipolinfedema (p < 0.05). Las puntuaciones LEFS posteriores al tratamiento indicaron una
disminucion significativa en los grupos de flebolinfedema y lipolinfedema en comparacion con las puntuaciones previas al
tratamiento (p < 0.05). Conclusiones: La diferencia de apariencia, que es uno de los subparémetros de la calidad de vida,
disminuyd significativamente en las comparaciones realizadas entre los grupos, mientras que los cambios en los demds pa-

rdmetros no fueron significativos.

Palabras clave: Linfedema. Flebolinfedema. Lipolinfedema.

|ntroduct|on

Lymphedema is a chronic condition that occurs as
a result of the accumulation of protein-rich fluid in the
interstitial space'. It often appears in the upper and
lower extremities. Although upper extremity lymph-
edema is frequently encountered in lymphedema clin-
ics, lower extremity lymphedema also has a very high
density?®. Lower extremity lymphedema may develop
due to four causes classified as primary lymphedema
(congenital anomalies), secondary lymphedema (sec-
ondary to any surgery for any condition, such as can-
cer in the upper extremity or lower extremity),
phlebolymphedema (resulting from venous insufficien-
cy), and lipolymphedema (as a result of damage to the
lymphatic system in patients with advanced lipede-
ma)3. The lower extremity lymphedema negatively af-
fects patients’ functionality, quality of life (QoL),
activities of daily living (especially ironing and clean-
ing), and climbing, sports, and walking activities*.

Complex decongestive therapy (CDT) is a gold-stan-
dard conservative treatment for patients with lymph-
edema. CDT contains two treatment phases: the first
(intensive) phase consists of manual lymph drainage
(MLD), skin care, compression bandage, and exer-
cises, and the second (maintenance) phase includes
self-drainage, compression stockings, skin care, and
exercises®. The efficacy of CDT has been shown in
studies conducted with patients who developed lymph-
edema in the lower extremities. There are studies
comparing the effects of CDT on QoL and functionality
in patients with primary and secondary lymphede-
ma®®. However, studies in the literature are limited to
those investigating the efficacy of CDT in patients with
primary and secondary lower extremity lymphedema.
The purpose of our study was to investigate the effects
of CDT on edema, QoL, and functionality in patients
who developed different types of lower extremity
lymphedema (primary lymphedema, secondary lymph-
edema, phlebolymphedema, and lipolymphedema).

Materials and methods
Study design and patients

A total of 90 patients who received CDT for 5 days
a week for 3 weeks due to lymphedema at the on-
cological rehabilitation lymphedema laboratory of
Ankara City Hospital were divided into primary
lymphedema (n = 28), secondary lymphedema
(n = 30), phlebolymphedema (n = 18), and lipo-
lymphedema (n = 14) groups, and their data were
retrospectively analyzed. Lymphedema was present
in 39 extremities of the 28 patients in the primary
lymphedema group, 34 extremities of the 30 pa-
tients in the secondary lymphedema group, 36 ex-
tremities of the 18 patients in the phlebolymphedema
group, 28 extremities of the 14 patients in the lipo-
lymphedema group. Before commencing the study,
ethical approval was obtained from the Non-Inva-
sive Ethics Committee of Ankara City Hospital (E2-
21-906). The patients’ demographic (age, weight,
length, body mass index [BMI], and gender) and
clinical data (lymphedema stage and affected limb)
were recorded before treatment, and the data on
lower extremity volume, lower extremity functional-
ity, and QoL were recorded both before and after
treatment. Lymphedema types were diagnosed by
a Physical Medicine and Rehabilitation doctor and
the classification of the disease stages of the par-
ticipants was made according to the International
Society of Lymphology®.

For each group, the criteria for participation in the
study were as follows: being aged 18-65 years, not
having any orthopedic disease in the lower extremi-
ties, not having undergone any surgery due to ortho-
pedic disorder/discomfort, having received CDT
treatment for the 1% time, not having a non-regulated
chronic disease. The exclusion criteria were as fol-
lows: patients with acute infections, uncontrollable
heart failure, deep vein thrombosis, orthopedic
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disorders that would prevent exercising, mental and
cognitive problems, uncooperative patients, not com-
pleted chemotherapy/radiotherapy treatments, renal
insufficiency, active rheumatic disease, and uncon-
trolled hypertension were excluded.

Intervention

CDT was applied to the patients for 5 days a week
for 3 weeks (15 sessions). The first phase of CDT
(MLD, skin care, compression bandage, and exercise)
took an average of 45 min for each patient. The CDT
technique was applied by the physiotherapist who has
a certificate (Foeldi College, Germany).

In primary lymphedema, phlebolymphedema, and lipo-
lymphedema groups, MLD was applied first to the neck
and then to the abdominal region. Subsequently, axilla-
inguinal anastomoses on the affected side were treated.

MLD treatment was applied to the affected extremity
from proximal to distal by stimulating the inguinal
lymph node. If edema was present in the contralateral
extremity of the patient, axilla-inguinal anastomoses
were also treated for the contralateral side, and MLD
treatment was applied to the affected leg®'™.

For the patients with secondary lymphedema, MLD
was applied first to the neck and then to the abdominal
region. Subsequently, axilla-inguinal anastomoses were
treated. MLD was applied to the affected extremity from
proximal to distal. If edema was present in the other
extremities of the patient, axilla-inguinal anastomoses
were treated on the contralateral side, and MLD was
applied to the affected leg. The inguinal lymph nodes
of these patients were not stimulated by treatment®°.

After MLD treatment, skin care was provided with
creams with a pH of 5.5, followed by bandaging. First
of all, stockinette was put on the patient. The toes
were wrapped with elastic finger bandages. The entire
lower extremity was wrapped in cotton/sponge to dis-
tribute the pressure evenly and avoid damage to the
skin. Finally, lower extremity bandaging was per-
formed with bandages with a short tension feature.
The treatment was terminated by applying remedial
exercises. The patient was asked to keep the bandage
for 22 h and recommended to perform remedial exer-
cises during the day".

Evaluation

The patient’s demographic and clinical data were
evaluated before treatment and extremity volume,

lower extremity functionality, and QoL both before and
after treatment.

Extremity volume

Extremity volume was measured using a tape mea-
sure. Measurements were made from the malleol to
the groin on the affected extremity at 4-cm intervals.
Extremity volume was calculated by entering the mea-
sured values into the Frustrum formula: V = [hx (R12
+ R1.R2 + R23)]/(12 x n). The result was recorded in
Cm3’12.

QoL

The lymphedema QoL (LYMQOL)-leg questionnaire
was used to evaluate QoL. The first part of this scale
consists of 20 questions under the domains of func-
tion, appearance, physical symptoms, and mood. The
first 20 questions are graded on a scale of 1-4. Lower
scores indicate better QoL. The last question assess-
es the overall QoL on a scale of 0-10. A higher score
on this question indicates better QoL'.

Lower extremity functionality

Lower extremity functionality was assessed with the
lower extremity functional scale (LEFS), which con-
sists of 20 items scored from 0 (extreme difficulty/
unable to perform activity) to 4 (no difficulty). The total
score is obtained by summing the score of each
marked answer for each question. The total score
ranges from 0 to 80, with high scores indicating good
extremity function™.

Statistical analysis

Data were analyzed using SPSS version 25.0 (IBM
SPSS Statistics 25 software (Armonk, NY: IBM Corp.)
software package. Continuous variables were ex-
pressed as mean =+ standard deviation, median
(25-75%), and categorical variables as numbers and
percentages. The conformity of the data to the normal
distribution was examined with the Shapiro-Wilk test.
In the examination of independent groups, one-way
analysis of variance (post hoc: Tukey test) was used
when parametric test assumptions were met, and the
Kruskal-Wallis analysis of variance (post hoc: Mann—
Whitney U test with the Bonferroni correction) was
used otherwise. To compare the differences between
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Table 1. Demographic characteristics of the patients

Variables  Variables Primary Secondary Phlebolymphedema Lipolymphedema p-value
lymphedema lymphedema

Age (years) Mean + SD 49.92 + 12.46 55.03 + 8.75 54.75 + 8.69 59.27 + 8.78 0.060 (F = 2.577)

Height (cm) Mean + SD 165.07 + 9.79 160.2 + 6.76 162.58 + 8.9 160.36 + 5.2 0.124 (F = 1.978)

Weight (kg) Median (25-75%)  81(63.25-96.5)  85.25(74-92.75) 100 (94.25-129.5) 100 (92-108)  0.0001* (kw = 20.109)

BMI (kg/m?) Median (25-75%) 28.51(22.07-34.29) 32.89(26.96-36.51)

(1-3, 1-4, 2-3, 2-4)

39.41 (34.82-50.05) 41.02(35.16-44.44) 0.0001* (kw = 20.287)

(1-3, 1-4)

*p < 0.05. SD: standard deviation; BMI: body mass index; n: number of participants, F: one-way analysis of variance statistic; kw: Kruskal-Wallis test statistic

Table 2. Clinical characteristic of the patients

Variables Primary Secondary Phlebolymphedema Lipolymphedema  Total (%) p-value
lymphedema lymphedema (n=18) (%) (n =14) (%)
(n =28) (%) (n=30) (%)
Gender, n (%)
Female 21 (75) 28 (93.3) 12 (66.7) 1(100) 75(83.3%) 0.019*
Male 7(25) 2(6.7) 6(33.3) 0(0) 15(16.7) (x* =9.960)
Lymphedema stage, n (%)
1 5(17.9) 1(3.3) 0(0) 0(0) 6(6.7) 0.001
2 19 (67.9) 25(83.3) 9 (50) 6 (42.9) 59 (65.6)  (x*=22.761)
3 4(14.3) 4(13.3) 9 (50) 8(57.1) 25(27.8)
Affected limb, n (%)
Left 9(32.1) 18 (60) 3(16.7) 0(0) 30(33.3) 0.0001*
Right 8 (28.6) 8(26.7) 0(0) 0(0) 16 (17.8)  (x2 =41.570)
Bilateral 11(39.3) 4(13.3) 15(83.3) 14 (100) 44 (48.9)

*p < 0.05. n: number of participants; x2: Chi-square test statistic

the measurements, the t-test for dependent groups
was used when parametric test assumptions were
met, and the Wilcoxon paired-sample test was used
otherwise. Differences between categorical variables
were analyzed using the Chi-square test. p < 0.05
was considered significant in all the analyses.

Results

BMI significantly differed between the groups
(p < 0.05). The characteristics of the patients are sum-
marized in table 1.

There was a significant difference between the
groups in terms of gender, lymphedema stage, and
affected limb (p < 0.05). The clinical characteristics of
the patients are shown in table 2.

Before treatment, there was a significant difference
in extremity volume between the groups. The pre-
treatment extremity volume value of the primary
lymphedema group was significantly lower than that

of the lipolymphedema group (p < 0.05). Similarly,
there was a significant difference in the volume of
examinations performed after treatment. The post-
treatment extremity volume of the primary lymphede-
ma group was significantly lower than that of the
lipolymphedema group (p < 0.05). The extremity vol-
ume was also observed to significantly change within
each group after treatment compared to the pre-treat-
ment evaluation (p < 0.05). The inter-group and intra-
group comparisons of the extremity volume are shown
in table 3.

There was a significant difference in the pre-treat-
ment function subscale scores of the LYMQOL
questionnaire between the groups (p < 0.05). The
pre-treatment function score of the primary lymph-
edema group was significantly lower than that of the
lipolymphedema group (p < 0.05). However, there
was no significant difference in the post-treatment
function scores of the groups. The function sub-
scale scores significantly decreased after treatment
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in the primary and phlebolymphedema groups com-
pared to the pre-treatment evaluation (p < 0.05).

The pre-treatment appearance subscale scores of
the LYMQOL questionnaire significantly differed be-
tween the groups (p < 0.05), with the pre-treatment
appearance score of the secondary group being sig-
nificantly lower than that of the lipolymphedema group.
There was no significant difference between the groups
in relation to the post-treatment appearance scores.
The analysis of changes in appearance scores from
pre-treatment to post-treatment periods revealed a sig-
nificant decrease in the primary lymphedema, phlebo-
lymphedema, and lipolymphedema groups (p < 0.05).

No significant difference was observed in the symp-
tom subscale scores of the LYMQOL questionnaire
between the groups before or after treatment. There
was a significant decrease in the post-treatment
symptom scores in the secondary lymphedema and
lipolymphedema groups compared to the pre-treat-
ment evaluation (p < 0.05).

The mood subscale scores of the LYMQOL question-
naire did not significantly differ between the groups be-
fore or after treatment. The post-treatment mood subscale
score significantly decreased in the lipolymphedema
group compared to the pre-treatment value (p < 0.05).

No significant difference was observed in the over-
all QoL scores of the groups before or after treat-
ment. The post-treatment overall QoL score indicated
a significant decrease in the phlebolymphedema
group compared to the pre-treatment value (p < 0.05).

Finally, there was no significant difference in the
pre-treatment and post-treatment LEFS scores of the
groups. The analysis of the changes in the LEFS
scores from pre-treatment to post-treatment revealed
a significant decrease in the phlebolymphedema and
lipolymphedema groups (p < 0.05) (Table 4).

Discussion

In this study, we found that the body weight and
extremity volumes were the highest in the lipolymph-
edema group and lowest in the primary lymphedema
group. All types of lymphedema most commonly affect
the female gender. The patients with stage 2 lymph-
edema most frequently presented to the clinic, and
limb involvement was mostly bilateral in all the lymph-
edema groups except secondary lymphedema. The
results showed that CDT reduced lymphedema volume
in each group. The amount of drained lymphedema
was the highest in the lipolymphedema group. Among
the sub-parameters of Qol, appearance scores

Table 3. Comparison of the extremity volume

p-value

Phlebolymphedema Lipolymphedema

Secondary lymphedema

Primary lymphedema

Variables

Variables

=9.908) (1-4)

0.019* (kw

10.349.5 (8.556.25-12.402.83) 12.101.05 (10.662.75-15.208.75)

10.604.85 (8.322.75-13.030.75)

9.410 (7.805-12.765)

Median (25-75%)

Before (mL)

= 8.674) (1-4)

0.034* (kw

9.644 (7.667.75-11.780.48) 10.659.5 (9.817.45-13.559.5)

9.946.5 (8.237-11.801.25)

Median (25-75%) 9.117 (6.689-11.591)

After (mL)

3.921)

0.0001* (z

0.0001* (z = ~3.823)

0.0001* (z = —4.467)

5.387)

0.0001* (z

Mean + SD

Within groups

= 2.644)

1.316.14 + 1.321.53 0.416 (kw

+ 1.082.45

894.32 + 1.283.27 1.026.91

1.301.48 + 2.185.97

Median (25-75%)

Dif

*p < 0.05. SD: standard deviation; mL: milliliter; dif: difference; kw: Kruskal-Wallis test statistic; t: paired-samples t-test statistic; z: Wilcoxon signed-rank test statistic.
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significantly decreased in the evaluation performed
between the groups, whereas changes in the remain-
ing sub-parameters were not statistically significant.
Improvement in function was significant only in the
phlebolymphedema and lipolymphedema groups.

Although CDT is the gold standard in primary and
secondary lymphedema, there is no standardized
guideline or consensus for lipolymphedema and
phlebolymphedema. CDT is a conservative treatment
method recommended for these types of lymphede-
ma. The success of CDT in clinical practice is parallel
to improvement in not only edema but also other clini-
cal findings®™. Researchers agree that compression
will reduce venous reflux and increase venous pump
function in patients with chronic venous insufficiency.
This information supports the idea that CDT can con-
trol the volume of edema in patients with phlebo-
lymphedema in the lower extremity®. Foéldi and
Idiazabal, reporting their clinical experience, suggest-
ed that surgical treatment of veins in patients with the
coexistence of lipedema and lymphedema would
worsen their clinical state in the long term, and sur-
gery was unnecessary unless there was an absolute
indication for this treatment (ascending phlebitis and/
or bleeding). In line with this argument, the QoL of
patients with lipolymphedema can only be optimized
with CDT and physiotherapy'”. The use of CDT in the
treatment of lipedema reduces not only leg volume but
also hematoma due to increased capillary resistance
and altered capillary fragility in this condition'.

As we predicted, differential diagnoses in lymph-
edema types do not change the necessity of CDT in
treatment. When we examined the effect of CDT in
these different types of lymphedema, we observed
that edema reduction and improvement in extremity
volume reached clinically significant levels. Contrary
to our study, in the literature, some studies examining
the effects of CDT in primary and secondary lymph-
edema reported that the change in leg volume was
significant in intra-group evaluations but did not sig-
nificantly differ between groups. Improvement in QoL
in secondary lymphedema is considerably greater
than in primary lymphedema’®. Weiss and Spray re-
ported that CDT improved both leg volume and QoL
in patients with primary lymphedema, secondary
lymphedema, deep vein thrombosis, and peripheral
edema caused by orthopedic operations and venous
insufficiency™. There are many studies showing that
CDT increases QoL and improves extremity volume,
especially in cases of secondary lymphedema due to
cancer??', However, there are not a sufficient number

of studies revealing the efficacy of this treatment in
phlebolymphedema and lipolymphedema. German
professionals recommend that the decongestive
phase of CDT should be added to the treatment guide-
lines for phlebolymphedema to keep the venous lym-
phostatic status stable, while continuation with phase
[l should be decided according to clinical findings?®.

In light of the results of our study, we consider that
CDT should be added to the treatment of not only pri-
mary and secondary lymphedema but also other lymph-
edema types. In particular, in lipolymphedema with a
course and treatment that is very open to interpretation,
the treatment we applied provided the most reduction in
changes in leg volume compared to other lymphedema
types. Although the treatment had a similar effect in pri-
mary and secondary lymphedema, the amount of drained
edema in phlebolymphedema was very high, and the
decrease in extremity volume was significant. As a result
of the decrease in edema, appearance also significantly
improved according to the inter-group evaluation, em-
phasizing the effect of CDT on all lymphedema types.

Researchers examining the effect of CDT on chronic
venous insufficiency have reported significant improve-
ment in extremity volume and function®. When we eval-
uated the effect of CDT on the function of
phlebolymphedema caused by venous insufficiency, we
determined that improvement was very significant.
There are studies suggesting that a similar effect can
be achieved with pneumatic intermittent compression
for phlebolymphedema?*. However, to our knowledge,
there is no study comparing the effects of the two meth-
ods. In our study, the increase in functional status was
evident in the phlebolymphedema and lipolymphedema
groups. In the remaining lymphedema groups, there
was improvement but not at a significant level.

Conclusion

CDT is an effective treatment modality for primary
lymphedema, secondary lymphedema, phlebolymph-
edema, and lipolymphedema. According to our clinical
experience, it would be appropriate to standardize CDT
for phlebolymphedema and lipolymphedema. The de-
creased extremity volume and increased function of the
patients also had a positive effect on their QoL.

Limitations
This study only presented the short-term outcomes

of the patients. Long-term results are needed to prove
the efficacy of CDT in different types of lymphedema.
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In the literature, studies investigating conservative
methods in the treatment of lipolymphedema and
phlebolymphedema are limited. Therefore, our results
are open to development and discussion. There was
not a sufficient number of patients presenting to the
clinic with different lymphedema diagnoses, which af-
fected the equal distribution of sample size among the
groups. This is a retrospective study. For these rea-
sons, the number of participants in the groups is differ-
ent. Prospective studies investigating the effectiveness
of CDT in different groups are needed.
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Estimulacion cerebral profunda para enfermedad de
Parkinson: experiencia, beneficios y limitaciones en un centro
en Latinoamérica

Deep brain stimulation for Parkinson’s disease: experience, benefits and limitations in a
center in Latin America

Oscar F. Zorro-Guio', Manuel A. Ardila-Martinez'?, Alvaro Bedoya-Gomez'2, Héctor F. Restrepc®,

Jhon E. Mosquera-Sinisterra*®, Cristian Paez', Jonathan Lee’, Jorge A. Romo-Quebradas’?* y
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Resumen

Antecedentes: La enfermedad de Parkinson esta poco estudiada en Colombia. Es de manejo farmacoldgico, pero para casos
refractarios la cirugia es una opcion terapéutica que impacta positivamente en la calidad de vida. Objetivo: Determinar el
impacto de la estimulacion cerebral profunda como manejo en el control de la progresion en pacientes con enfermedad de
Parkinson atendidos nuestra institucion entre los afios 2014 a 2020. Método: Estudio descriptivo de corte retrospectivo con
pacientes recolectados entre los afios 2014 y 2020 sometidos a cirugia de estimulacion cerebral profunda. Se aplico la
MDS-UPDRS (Movement Disorder Society-Sponsored Revision of the Unified Parkinson’s Disease Rating Scale) en el pre- y
el posoperatorio, y se compararon los resultados. Resultados: Se incluyeron 21 pacientes y se les aplicé la MDS-UPDRS,
encontrando una disminucion en las puntuaciones en el posoperatorio. Un paciente presento infeccion del sitio operatorio.
Conclusiones: Hubo mejoria en la puntuacion de la MDS-UPDRS, con baja tasa de complicaciones. El tiempo de realizacion
del procedimiento fue prolongado desde la valoracion preoperatoria. La estimulacion cerebral profunda es el manejo de elec-
cion para la enfermedad de Parkinson refractaria. Los pacientes de esta serie mostraron mejoria en sus sintomas. Desafor-
tunadamente, existen limitaciones para la realizacion de este procedimiento en Colombia, como el retraso en la autorizacion
del procedimiento.

Palabras clave: Enfermedad de Parkinson. Estimulacion cerebral profunda. Temblor.
Abstract

Background: Parkinson’s disease is poorly studied in Colombia. It is pharmacologically managed, but for refractory cases,
surgery is a therapeutic option, positively impacting on quality of life. Objective: To determine the impact of deep brain
stimulation as management in the control of progression in patients with Parkinson's disease attended our institution between
the years 2014 to 2020. Method: Descriptive retrospective study, with patients collected between 2014 and 2020 undergoing
deep brain stimulation surgery. The MDS-UPDRS (Movement Disorder Society-Sponsored Revision of the Unified Parkinson’s
Disease Rating Scale) was applied in the pre- and postoperative period, and the results were compared.
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Results: 21 patients were included and the UPDRS was applied, finding a decrease in scores in the postoperative period. One
patient had an operative site infection. Conclusions: There was an improvement in the MDS-UPDRS score, with a low rate of
complications. The procedure time was prolonged from the preoperative evaluation. Deep brain stimulation is the management
of choice for refractory Parkinson’s disease. The patients in this series showed improvement in their symptoms. Unfortunately,
there are limitations to perform this procedure in Colombia, such as the delay in the authorization of the procedure.

Keywords: Parkinson Disease. Deep brain stimulation. Tremor.

|ntroducci6n

La enfermedad de Parkinson (EP) fue descrita por
primera vez en el afio 1817 por James Parkinson'.
Constituye la segunda enfermedad neurodegenerativa
mas frecuente en todo el mundo, con una prevalencia
de 150 casos por cada 100,000 habitantes?3. La pre-
valencia en los paises europeos varia entre 65.6 y
12.500 casos por cada 100,000 habitantes®. En Colom-
bia, el estudio EPINEURO realizado en el afio 2003
reportd una prevalencia de 4.4 casos por cada 100.000
habitantes*, y en otro estudio realizado en la region de
Antioquia en el afio 2004 se report6 de 30.7 casos por
cada 100,000 habitantes®. Fisioldgicamente, en la EP
se produce una disfuncién de los ganglios de la base
secundaria a la deplecién de dopamina®. En este cir-
cuito, los principales nucleos involucrados son el
nucleo estriado (caudado y putamen), el ndcleo sub-
talamico (NST), el globo palido externo (GPe), el globo
palido interno (GPi) y la sustancia nigra’ (Fig. 1). A su
vez, las vias estan segregadas en cinco grandes
vias: 1) el motor, el cual tiene posicién dorsolateral con
proyecciones hacia la corteza motora primaria y el
area motora suplementaria; 2) el asa oculomotora, que
tiene como centro el ndcleo caudado, conectando con
los campos oculares frontales; 3) el asa prefrontal
dorsolateral, que conecta también el caudado con la
corteza prefrontal dorsolateral y parietal posterior;
4) el asa orbitofrontal, la cual genera conexion princi-
palmente del caudado con la corteza orbitofrontal, y 5)
el asa limbica, que conecta con el cingulo anterior, el
I6bulo temporal y la corteza orbitofrontal con los gan-
glios basales®.

Adicionalmente, dentro de los ganglios basales se
conocen clasicamente tres grandes vias: la directa,
que se encarga principalmente de la estimulacion del
movimiento, y las vias indirecta e hiperdirecta, que
contrario a la directa se encargan de inhibir el movi-
miento®. En la EP, la falta de dopamina se traduce en
hiperactividad del NST y del complejo GPi/sustancia
nigra reticular, lo que conlleva la inhibicién talamocor-
tical y un disbalance entre las vias directa, hiperdirecta

e indirecta®'°, traduciéndose clinicamente en bradici-
nesia, rigidez muscular, temblor en reposo e inestabi-
lidad postural, entre otras manifestaciones.

Si bien hoy en dia el tratamiento farmacoldgico de la
EP continta siendo el estdndar, existe un ndmero de
casos no despreciable en los cuales se presenta refrac-
tariedad al mismo durante la primera y la segunda
décadas de la enfermedad, lo que ha llevado a desa-
rrollar nuevas técnicas terapéuticas como la estimula-
cion cerebral profunda (ECP, deep brain stimulation).
La ECP es un procedimiento que consiste en la estimu-
lacion de una de las tres dianas terapéuticas: el nicleo
ventral intermedio, el GPi o el NST”''. Por su parte, la
ECP ha demostrado producir mejoria tanto en el control
del movimiento como en la espasticidad', mejorando
la calidad de vida del paciente y de su familia.

En Colombia, al igual que en muchos paises de bajos
y medianos ingresos, existen multiples limitaciones, prin-
cipalmente asociadas al costo elevado que implica reali-
zar esta cirugia. En Colombia, el sistema de salud esta
compuesto por dos regimenes: privado contributivo y
publico subsidiado. A su vez, existen diferentes empresas
prestadoras de salud (EPS) que se encargan de adminis-
trar las diferentes instituciones prestadoras de salud con
el fin de brindar todos los servicios de salud. Para poder
realizar una ECP en Colombia se requiere una autoriza-
cién por parte de la EPS, lo cual en muchos escenarios
puede retrasar la realizacion del procedimiento.

Por todo lo anterior, el objetivo de este estudio fue
determinar el impacto que tiene la ECP en el control
de la progresion de los sintomas en una serie de
pacientes con EP atendidos en nuestra institucién, asi
como describir las limitaciones para poder realizar
este procedimiento en una institucion en Colombia.

Método

Se realiz6 un estudio de tipo descriptivo de corte
retrospectivo. Los criterios de inclusion fueron: pacien-
tes mayores de 18 afios con EP, con refractariedad al
tratamiento médico, sin presencia de sindrome demen-
cial asociado, en los que no se hubiera realizado
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Figura 1. Dianas para la estimulacion cerebral en la enfermedad de
Parkinson. GPi: globo pélido interno; NST: ntcleo subtalamico; NVI:
ndcleo ventral intermedio; SN: sustancia nigra.

Figura 2. Imdgenes pre-, intra- y posoperatorias de estimulacion cere-
bral profunda para enfermedad de Parkinson. A: planeamiento para
la localizacion del nicleo subtalamico de forma bilateral. B: fotografia
intraoperatoria con el montaje del arco de estereotaxia de Leksell para
el macro- y microrregistro. C: confirmacion radioldgica intraoperatoria
de localizacion estereotdctica de la punta de los electrodos. D: tomo-
grafia posoperatoria para evaluar las correctas trayectoria y localiza-
cion de los electrodos.

previamente tratamiento quirurgico con ECP y que se
les hubiera realizado ECP de forma unilateral o bila-
teral en nuestra institucién entre los afios 2014 y 2020.
Todos los procedimientos fueron realizados por un
neurocirujano funcional (OZ) y llevados a estimulacién
con macro- y microrregistro (Fig. 2).

El procedimiento fue realizado en dos tiempos. Pri-
mero, la estimulacion con registro, en la cual se utiliza

un marco de Leksell, guiada por imagenes preopera-
torias de tomografia computarizada y resonancia
magnética, ambas con protocolo de cortes finos para
cirugia de Parkinson; se hace el registro y se llega a
la diana terapéutica en cuestion. Posteriormente se
procede a la colocacion del generador, que de
acuerdo a la experiencia del cirujano puede ser recar-
gable o no recargable.

Se excluyeron los pacientes que tuvieron ECP
extrainstitucional previa y aquellos con otros trastor-
nos del movimiento. A los pacientes, mediante la revi-
sion de historias clinicas via electrénica, se les realizd
la recoleccion de datos demogréficos tales como
sexo, edad, lateralidad, caracteristicas de la presen-
tacion clinica de la patologia y si hubo complicaciones
quirdrgicas 0 no quirdrgicas. Para el seguimiento
objetivo de la sintomatologia se utilizaron la MDS-UP-
DRS (Movement Disorder Society-Sponsored Revi-
sion of the Unified Parkinson’s Disease Rating Scale)
y la escala de Hoem y Yarh, dejando registrados cada
uno de sus items en tres momentos: preoperatorio, a
los 30 dias del posoperatorio y a los 60 dias del
posoperatorio.

Toda la informacion se deposité en una tabla en
Excel, con espacio y codificacién para cada una de
las variables para su posterior analisis estadistico en
Stata 17.0. Dicho andlisis constd de dos partes: 1)
inicialmente, para las variables de tipo cuantitativo se
emplearon media e intervalos de confianza, y para el
andlisis de las cualitativas, frecuencia y porcentaje
con sus respectivos intervalos de confianza, y 2) se
obtuvieron las medias de los puntajes de la escala
MDS-UPDRS en el momento preoperatorio, a 30 dias
y a 60 dias de posoperatorio, y se compararon para
evaluar si hubo disminucion en dichos puntajes
(mediante la prueba t pareada).

Resultados

Se incluyeron 21 pacientes con una edad media de
53.71 £ 9.93 afios, siendo la mayoria de sexo mascu-
lino (61.9%). Todos los pacientes pertenecian al régi-
men contributivo dentro del sistema de salud,
provenientes de EPS privadas. El 100% de los pacien-
tes presentaba en el estadio preoperatorio una evo-
lucién del cuadro clinico de la enfermedad con una
media de 10 + 3.47 afios (rango: 6-20). De los 21
pacientes, se realiz6 la cirugia utilizando generador
recargable en el 47.6% y no recargable en el 52.4%,
de acuerdo con la preferencia del cirujano. Cabe acla-
rar que en la cirugia de ECP se utiliza un generador
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de pulsos que es el que envia la energia a la diana
terapéutica, y este puede ser recargable, el cual tiene
una duraciéon mas larga (aproximadamente 9 afos)
respecto al no recargable, que dura normalmente
entre 3y 5 afos antes de tener que realizar el cambio.
Ademas, dentro de las variables evaluadas se inclu-
yeron el uso de medicamentos en el preoperatorio y
el posoperatorio, y no se observé disminucién en el
uso de levodopa y carbidopa, pero si se evidencié
una tendencia a la disminucion en el uso del resto de
los farmacos evaluados (amantadina, biperideno,
entacapone, pramipexol, rotigotina y rasagilina), pero
sin significancia estadistica (p > 0.05). También se
documentd una tendencia a la disminucion en la can-
tidad de medicamentos utilizados por los pacientes al
comparar el estado pre- y posoperatorio, sin ser esta-
disticamente significativa (p > 0.05).

Adicionalmente se evaluaron los aspectos clinicos
del paciente: el temblor, la rigidez y la bradicinesia.
Los tres sintomas se encontraban en el 100% de los
pacientes en el estado preoperatorio. Se observd
mejoria en los pacientes, con una disminucion del
71.4% para el temblor, del 57.1% para la rigidez y del
71.4% para la bradicinesia (p = 0.0010) (Tabla 1).

También se realiz6 un andlisis de los datos obteni-
dos al aplicar la MDS-UPDRS en los pacientes en los
tres distintos momentos evaluados (preoperatorio, 30
dias y 60 dias del postoperatorio), y se aplicaron la
prueba t pareada y la prueba de Wilcoxon para com-
parar: 1) el estado preoperatorio con el estado a los
30 dias de posoperatorio, 2) el estrado preoperatorio
con el estado a los 60 dias de posoperatorio y 3) los
dos estados posoperatorios. Al comparar el estado
preoperatorio con el estado a los 30 dias se observd
una diferencia con disminucion en las medias de los
pacientes en la MDS-UPDRS: 58.8 + 21.2 vs.
45.9 + 11.2. Al comparar con el estado a los 60 dias
también se evidencidé una disminucién en la escala
de 58.8 + 21.2 a 34.0 + 12.7. Finalmente, al comparar
los dos estadios postoperatorios se encontr6 una dis-
minucion entre ellos de 45 + 11.2 a 34.04 + 12.7.
Dentro de la MDS-UPDRS, los hallazgos que mas
generaron cambios en estas cifras fueron los aspec-
tos relacionados tanto con sintomatologia como con
exploracion fisica del aspecto motor, principalmente
en las partes de temblor, rigidez y bradicinesia, que
corresponden a los tres sintomas principales de la
enfermedad. Todos estos resultados se hallaron con
un valor de p < 0.005 (Tabla 2).

Por ultimo, cabe sefalar que de los 21 pacientes
evaluados en el estudio, durante todo el seguimiento

Zorro-Guio et al. ECP para enfermedad de Parkinson

Tabla 1. Comparacion de resultados para temblor, rigidez y
bradicinesia en los pacientes entre el estado preoperatorio y el
posoperatorio

Aspecto clinico Preoperatorio Posoperatorio p
Temblor 0.0001
Proximal - 1(5%)
Distal 21 (100%) 5(24%)
Sin temblor - 15 (71%)
Rigidez 0.0001
Si 21(100) 9 (43%)
No - 12 (57%)
Bradicinesia
Si 21(100) 6 (29%) 0.0001
No - 15 (71%)

Tabla 2. Resultados de las medias de los puntajes en la escala
MDS-UPDRS aplicada en el preoperatorio y a los 30 y 60 dias de
posoperatorio

Variable Pacientes Media DE 1C95%
Preoperatorio vs. 30 dias
Preoperatorio 21 588 21.2 49.15-68.46
30 dias 21 45 11.2  40.83-51.06
Diferencia 21 138 125 7.16-18.54
Preoperatorio vs. 60 dias
Preoperatorio 21 58.8 21.2 49.15-68.46
60 dias 21 34 12.7 28.22-39.86
Diferencia 21 247 223 14.61-34.91
30 vs. 60 dias
30 dias 21 459 112 40.83-51.06
60 dias 21 34, 127 28.22-39.86
Diferencia 21 19 15 6.11-17.69

DE: desviacion estandar; IC95%: intervalo de confianza del 95%

que se realizo hasta los 60 dias, solo uno presentd
una complicacion (4.8%), que correspondié a una
infeccién del sitio operatorio. También, de los 21
pacientes evaluados, al 100% se les realizd ECP de
manera bilateral en los NST, logrando asi la estimu-
lacion en las dianas terapéuticas.

Discusion

En el presente estudio se encontré que la edad de
presentacion promedio fue por encima de los 50 afios
(58.7 anos), con ligera predileccion por el sexo mas-
culino. Por su parte, en el estudio EPINEURO se
documentd la EP en personas mayores de 60 afios,
principalmente del noroccidente de Colombia, con
una predileccién por los hombres con respecto a las
mujeres®. Sin embargo, al observar el nimero de
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pacientes documentados en ambos trabajos se debe
aclarar que aun no se pueden sacar conclusiones
frente a la condicién de la poblacién colombiana, la
cual se encuentra sesgada por su localizacion geo-
gréfica y el estado de la enfermedad. Por otra parte,
en todo el mundo, se conoce que esta patologia
afecta aproximadamente a una o dos personas por
cada 1000 habitantes y que compromete al 1-3% de
la poblacién por encima de los 60 afios™. Para el
presente estudio se encontré que en primer lugar
comprendidé pacientes quirdrgicos que fueron referi-
dos a nuestra institucion basados en el contrato con
su EPS. Este estudio también evalu6 el tiempo trans-
currido entre la primera atencién por parte del grupo
de neurocirugia funcional en la que se indicé el pro-
cedimiento y el momento en que este se realizd, y se
encontrdé que en promedio el tiempo de espera de los
pacientes en la institucién fue de 6.2 meses. Adicio-
nalmente, es importante mencionar que algunos de
los pacientes que no se incluyeron en el estudio no
lograron la autorizacion o tuvieron que ser referidos
a otra institucion.

Por otra parte, los pacientes de nuestro estudio
presentaron mejoria clinica (71.4% para el temblor,
57.1% para la rigidez y 71.4% para la bradicinesia;
p = 0.001) y tuvieron una disminucién en el uso de
medicamentos posterior a la cirugia, lo cual implica
una mayor calidad de vida para el paciente, que ade-
mas se reflejo en una mejor adherencia al tratamiento
farmacoldgico y una disminucion de los efectos adver-
sos derivados de esta terapia, tales como nduseas,
hipotension, cefalea y edema de miembros inferiores,
entre otros.

Con respecto a la evaluacién con la MDS-UPDRS,
un metaanalisis de 16 estudios mostrd que existe
eficacia estadisticamente significativa, con disminu-
cién de 4 puntos en la escala después de realizar
ECP en el GPi o en el NST™. En nuestro estudio no
se evidencié ningun cambio para el componente
emocional (depresién y ansiedad), ya que ninguno de
los pacientes presentd sintomas de este tipo en el
preoperatorio ni en el posoperatorio. Sin embargo, en
la literatura mundial se sabe que la ECP, principal-
mente aquella en la que se estimula el GPi, se rela-
ciona con una mejoria de las alteraciones del animo
y del comportamiento. En cuanto a la condicidn
clinica del paciente evaluada con la MDS-UPDRS,
encontramos que si hay mejoria estadisticamente
significativa tanto en los sintomas como en la calidad
de vida. De igual manera, el metaanalisis publicado
por Bratsos et al.'® encontrd una mejoria general del

puntaje MDS-UPDRS en los pacientes que se some-
tieron a ECP, en comparacion con aquellos bajo tera-
pia médica 6ptima. Sin embargo, vale la pena aclarar
que, si bien este tipo de manejo ofrece mejoria sin-
tomatica, no influye en la evolucion natural ni en el
desarrollo de la enfermedad; por ende, no tiene una
intencién curativa'.

Por otro lado, se ha visto que en términos generales
la cirugia es un procedimiento seguro. La complica-
cién mas frecuente es la sobreestimulacién del tejido
cerebral circundante (50%), seguida por la hemorra-
gia cerebral y la infeccién, que son muy infrecuen-
tes'. En nuestro estudio no se evidencié ningun tipo
de complicacién vascular ni por sobreestimulacion;
Unicamente hubo un caso de infeccidn del sitio ope-
ratorio, lo cual es esperable en nuestra serie y es
comparable con lo reportado en otros estudios.

Por ultimo, es importante recordar que la cirugia de
ECP es un tratamiento de tipo paliativo, es decir, que
sirve para mejorar la calidad de vida y los sintomas
de los pacientes, pero no modifica la evolucién de la
enfermedad. Al final, esta condicién continuara de
manera irremediable su progresién, y por eso es
menester aclarar que en el presente estudio se hace
seguimiento hasta 60 dias, tiempo durante el cual si
se observd mejoria, pero en caso de realizar un estu-
dio a mas largo plazo se observaria el desarrollo de
la enfermedad que se manifestaria con el deterioro
de los pacientes.

ECP en Colombia y América latina

Existen distintos equipos de neurocirugia funcional en
la region, destacando los grupos de México'®'°, Argen-
tina®® y Chile?'?, entre otros. El desarrollo de grupos
multidisciplinarios, incluyendo neurologos, psiquiatras y
neurocirujanos, ha permitido el progreso de la subes-
pecialidad. A pesar de que la incidencia y la prevalencia
de la enfermedad no son tan altas, y el nimero de
pacientes que requieren manejo quirdrgico tampoco es
tan alto, otros trastornos del movimiento diferentes de
la EP, asi como el desarrollo de la cirugia de la epilep-
sia y de la cirugia para el dolor, han generado un
aumento en la realizacién de procedimientos como la
ECP y la cirugia de epilepsia en Latinoamérica.

Actualmente, la cirugia de ECP se realiza en diferen-
tes lugares del pais, como Barranquilla?®, Bucara-
manga24, Medellin, Pereira, Cali y Bogota®. A pesar de
que el procedimiento se realiza de manera amplia en
todas las ciudades grandes del pais, el acceso a través
del sistema de salud es bajo debido a los altos costos
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del procedimiento. Cada cirugia puede costar alrede-
dor de 30,000 USD, que comparativamente representa
més de 100 veces el salario minimo en Colombia.
A pesar de estos costos, una revision sistematica mos-
tr6 que diferentes estudios han evidenciado que la
cirugia de ECP es costo-efectiva en comparacion con
el mejor tratamiento médico®. Por este motivo, debe
seguirse considerando la cirugia de ECP como la mejor
alternativa a pesar de todas las limitaciones que se
encuentren en paises de bajos y medianos ingresos,
como Colombia.

Limitaciones para realizar la ECP en un
pais de medianos ingresos

En primer lugar, se debe mencionar que una de las
primeras limitantes que se encuentran para realizar
este procedimiento en un pais de medianos ingresos
es la falta de equipos multidisciplinarios para llevar a
cabo todo el abordaje y manejo del paciente con esta
condicién. Dado que este es un procedimiento de alto
nivel de especializacién, son pocos los centros que
cuentan con el personal y los recursos necesarios para
poder realizar la cirugia y el seguimiento adecuado. En
segundo lugar, es importante recalcar que la ECP es
un procedimiento de alto costo, pues solo el estimula-
dor puede llegar a costar hasta 20.000 USD, lo que
implicando dificultades en las autorizaciones para el
procedimiento. Por ultimo, este procedimiento normal-
mente requiere controles periddicos para el segui-
miento adecuado del paciente, y en varias ocasiones
se encuentra el problema de que los controles son
llevados a cabo en instituciones diferentes de aquella
donde se hizo la cirugia, o los pacientes regresan a su
sitio de origen, que puede ser en regiones rurales, lo
que conlleva no solo una dificultad para el manejo
posoperatorio integral del paciente, sino también una
pérdida de este a la adherencia al seguimiento. Esto
resulta en un entorpecimiento de la continuidad clinica
y epidemioldgica de los pacientes.

Limitaciones del estudio

La primera limitacion de este estudio es que la infor-
macion recolectada fue tomada de manera retrospec-
tiva y es posible que algunos de los datos no se
encontraran de manera completa para poder realizar
el andlisis adecuado de todas las variables. La segunda
es que, debido a multiples factores, muchos de los
pacientes se pierden durante el seguimiento y no es

posible realizar controles a plazos mas largos, lo que
permitiria hacer un andlisis mas extenso y riguroso
hacia el futuro. Aun falta la realizacion de estudios
adicionales en nuestro pais que no solo sean descrip-
tivos, sino que también tengan el componente de
seguimiento a mas largo plazo y con mayor cantidad
de pacientes, con el fin de poder establecer cifras
estandarizadas adaptadas a nuestro contexto nacional
y regional. A pesar de dichas limitaciones, considera-
mos que este estudio representa la caracterizacién y
la evaluacion de muchos obstaculos que se presentan
en los paises latinoamericanos para realizar ECP en
pacientes con EP.

Conclusiones

La experiencia de nuestro centro demuestra que la
ECP es una opcién viable y eficiente para la mejoria
de los sintomas y a su vez de la calidad de vida de
los pacientes con EP. A pesar del retraso en la reali-
zacion del procedimiento debido a las autorizaciones
por las EPS, los pacientes presentaron una mejoria
clinica estadisticamente significativa y una tendencia
a disminuir la cantidad de farmacos posterior a la
intervencion. A futuro se necesitan estudios multicén-
tricos regionales que permitan evidenciar todas las
limitaciones que existen para realizar ECP en los
paises de Latinoamérica.
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Resumen

Objetivo: Realizar la adaptacion cultural y validacion del cuestionario DASH para conocer la perspectiva de pacientes con
trastornos neurogénicos del miembro superior respecto al impacto en su calidad de vida. Método: Se realizé una adaptacion
al vocabulario mexicano de la version espafiola del cuestionario DASH y se aplicé en 478 voluntarios. Se estimaron el efecto
techo, el efecto suelo, la correlacion item-total, las medidas de tendencia central de items y el puntaje total, la consistencia
interna, la precision y la validez transversal y longitudinal mediante la comparacion de individuos sanos y enfermos con dife-
rente nivel de discapacidad. Resultados: Nuestra version del cuestionario DASH resulto equivalente a las previamente apro-
badas y mostré homogeneidad de los items respecto al valor total del cuestionario (alfa de Cronbach > 0.96). Ademas, tuvo
una precision de 7.25 puntos y se documento la validez transversal y longitudinal con diferencias significativas entre grupos
y subgrupos con diferente nivel de discapacidad. Conclusiones: El cuestionario DASH puede ser empleado con un nivel de
confianza alto en la poblacion mexicana.

Palabras clave: Cuestionario DASH. Discapacidad del miembro superior. Adaptacion cultural. Validacion de cuestionarios.

Abstract

Objective: To conduct a cultural adaptation and validation of the DASH questionnaire to evaluate the perspective of patients with
neurogenic disorders of the upper extremity regarding the impact on their quality of life. Method: We performed an adaptation of
the Spanish version of the DASH questionnaire to the Mexican vocabulary and applied it to 478 volunteers. Ceiling effect, floor
effect, item-total correlation, descriptive statistics of items and total score, internal consistency, precision, cross-sectional and
longitudinal validity were estimated by comparing healthy controls and affected individuals with different disability levels.
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Results: Our DASH questionnaire version was equivalent to those previously approved and showed homogeneity of the items
with respect to the total value of the questionnaire (Cronbach’s alpha > 0.96). In addition, it showed an accuracy of 7.25 points
and the cross-sectional and longitudinal validity was documented with significant differences between groups and subgroups
with distinct disability levels. Conclusions: The DASH questionnaire can be used with a high level of confidence in the

Mexican population.

Keywords: DASH questionnaire. Upper limb disability. Cultural adaptation. Questionnaire validation.

|ntroducci6n

Diversos trastornos de origen neuroldgico afectan
al miembro superior, entre los que destacan las alte-
raciones degenerativas de la columna cervical con
compromiso de componentes nerviosos (radiculopa-
tia/mielopatia)’, asi como las neuropatias periféricas
de etiologia variada, incluyendo, por su importancia
clinica y funcional, el sindrome de salida toracica
(TOS, thoracic outlet syndrome), el sindrome del tunel
carpiano y las neuropatias traumaticas?.

En la actualidad, la valoracion del impacto funcional de
estos padecimientos se evalia mediante escalas valida-
das para uso médico, como la escala de la Asociacion
Ortopédica Japonesa modificada (mJOA)? o el indice de
discapacidad cervical (NDI, Neck Disability Index)*, por
mencionar algunas. Sin embargo, estas herramientas
requieren conocimientos anatémicos, funcionales y clini-
cos que permitan una determinacion objetiva del grado
de compromiso del miembro. Ademas, se han empleado
para alteraciones con una etiologia especifica general-
mente de caracter ortopédico y no consideran al miem-
bro superior como un ente funcional completo. Asi
mismo, existen pocas herramientas validadas que per-
mitan conocer la perspectiva de los pacientes respecto
a la funcion de sus miembros superiores y el impacto de
diferentes trastornos neurogénicos en su calidad de vida
y sus actividades de la vida diaria.

El cuestionario de discapacidad de brazo, hombro y
mano (DASH, Disabilities of the Arm, Shoulder and
Hand) es un instrumento clinico-métrico creado por la
American Academy of Orthopedic Surgeons en 1996
para la medicién del impacto de patologias del miem-
bro superior en la calidad de vida de las personas,
enfocandose en sus sintomas, estado fisico y dificultad
para realizar diferentes actividades de la vida diaria®.
Esta herramienta autoaplicable consta de 30 items que
graduan el compromiso para diferentes actividades en
una escala del 1 al 5, obteniéndose un puntaje final
que se convierte en una escala a través de la férmula
descrita en su version original>®. El resultado final de
este cuestionario expresa en términos cuantitativos el

grado de discapacidad general del miembro superior
percibido por el paciente.

El cuestionario DASH ha sido traducido y adaptado
culturalmente a unos 54 idiomas, incluyendo su versién
original en inglés’, asi como versiones en francés?, ale-
man®, italiano', portugués', ruso', japonés' y espa-
fiol'5, entre otras, y en diferentes paises de habla
hispana, incluyendo México, todas ellas aprobadas por
el Institute for Work and Health'®. Sin embargo, ademas
de la traduccién y la adaptacion cultural se deben com-
probar las propiedades métricas de dicha herramienta
en la poblacion para la cual ha sido readecuada. En
este sentido, el uso del cuestionario DASH para cono-
cer el grado de discapacidad del miembro superior aun
debe ser validado en el contexto mexicano. Ademas,
la capacidad de esta herramienta para identificar indi-
viduos con disfuncion del miembro superior secundaria
a diversas etiologias neuroldgicas no ha sido analizada
formalmente en México.

El objetivo del presente estudio fue comprobar la
utilidad de la version mexicana del cuestionario DASH
previamente traducida por el Institute for Work and
Health's, lo anterior a través de una readaptacion cul-
tural a partir de su versién espafola'®, asi como una
validacion de su utilidad para conocer la percepcion
y el grado de discapacidad del miembro superior en
la poblacién general de México. Como segundo obje-
tivo, se propuso evaluar esta herramienta en un grupo
de individuos con trastornos conocidos del miembro
superior de origen neuroldgico.

Método
Traduccion y adaptacion cultural

Dado que el cuestionario DASH ha sido previa-
mente traducido al espafiol por el Institute for Work
and Health', se realizé una comprobacioén de dicha
adaptacion cultural a partir de la version espanola
validada por Hervas et al."® en 2006. Para dicho pro-
pdsito, un profesional en filosofia y letras, asi como
un especialista en neurologia, realizaron un analisis
linglistico de dicha herramienta y una adaptacion al
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vocabulario popular de la poblacién mexicana. Los
cambios realizados consistieron en adaptaciones en
algunos términos cuyo uso es mas coloquial en el
contexto sociocultural de México respecto al de
Espafa, siguiendo las buenas practicas de traduccion
y adaptacion cultural previamente establecidas'"°. Al
concluir dicho proceso, se compararon la version
resultante de este trabajo y la propuesta por el Insti-
tute for Work and Health.

Poblacion de estudio

Para validar la version mexicana del cuestionario DASH
resultante del proceso de adaptacion cultural se hizo un
estudio piloto en el servicio de consulta externa de un
centro de atencion a padecimientos neuroldgicos y neu-
roquirdrgicos al norte de la Ciudad de México, mediante
invitacién abierta a pacientes regulares de dicho centro y
sus familiares 0 acompafantes, incluyéndose en el ana-
lisis todos los individuos que aceptaron de forma volun-
taria contestar el cuestionario en un periodo de 6 meses.
Se excluyeron del estudio las personas iletradas o con
trastornos del movimiento, asi como con alteraciones que
comprometieran las funciones mentales superiores, inclu-
yendo enfermedades vasculares cerebrales, oncoldgicas
y autoinmunitarias, deterioro cognitivo leve y demencia
de causas diversas, entre otras, debido al disefio autoapli-
cable de la herramienta evaluada.

De esta forma, el cuestionario fue aplicado en un
grupo piloto de 478 voluntarios sanos e individuos con
trastornos neurogénicos del miembro superior, inclu-
yendo pacientes con radiculopatia cervical diagnosti-
cada mediante criterios clinicos y resonancia
magnética de la columna cervical, asi como sujetos
con neuropatia periférica del miembro superior secun-
daria a TOS, sindrome del tunel carpiano o neuropatia
traumética evaluados mediante interrogatorio clinico,
exploracion fisica, resonancia magnética del miembro
superior y electromiografia.

Todos los participantes dieron su consentimiento
informado por escrito para su inclusion en el estudio.
El estudio fue revisado por un comité cientifico interno
y excusado de aprobacién por un comité de ética
debido a su caracter de investigacion sin intervencion
ni riesgo. Los datos fueron procesados y resguarda-
dos de acuerdo con las leyes nacionales de protec-
cién de datos personales, y el estudio fue conducido
de acuerdo con la Norma Oficial Mexicana NOM-012-
SSA3-2012, que establece los criterios para la ejecu-
cién de proyectos de investigacion para la salud en
seres humanos.

Propiedades métricas y validacion del
cuestionario

Para evaluar las propiedades métricas del cuestio-
nario DASH en su versién mexicana se estimaron el
efecto techo, el efecto suelo y la correlacién item-to-
tal, asi como las medidas de tendencia central de
cada item y del puntaje total en dicha herramienta en
todos los participantes y en los grupos de estudio. La
consistencia interna de la escala, es decir, la homo-
geneidad de los items respecto a la herramienta
entera, fue evaluada mediante el célculo del alfa de
Cronbach?, aplicada en el total de la muestra y en
los diferentes grupos de esta. La precision del cues-
tionario se determind tanto por el error estandar de la
medicién (EEM) como por el intervalo de confianza
del 95% del EEM (EEM,,), ambos estimados como fue
previamente descrito por otros autores'®. Con el fin de
determinar la validez del uso del cuestionario para
evaluar la discapacidad del miembro superior secun-
daria a trastornos neurogénicos se compararon las
puntuaciones de pacientes sanos respecto a indivi-
duos con algun padecimiento, asi como entre casos
agrupados de acuerdo con el trastorno especifico del
miembro superior (TOS vs. neuropatia periférica). Asi
mismo, se realizaron comparaciones en todos los par-
ticipantes del estudio categorizados por edad, sexo,
nivel de estudios y presencia de comorbilidad. La
validez longitudinal del cuestionario respecto a su
capacidad de estimar la respuesta al cambio se ana-
liz6 mediante la comparaciéon de las puntuaciones
basales y postratamiento en un subgrupo de indivi-
duos con TOS operados mediante escalenotomia
anterior.

Analisis estadistico

Se utiliz6 estadistica descriptiva con medidas de
tendencia central para la caracterizacién de la pobla-
cion del estudio. Las variables categéricas se anali-
zaron con frecuencias absolutas y frecuencias
relativas (porcentajes). Las variables continuas se
analizaron mediante la prueba de Kolmogérov-Smir-
nov para determinar la normalidad de su distribucion.
Las variables cuantitativas con distribucién normal se
describen en términos de medias con desviacion
estandar o rango, y mediana con rango intercuartilico
para los datos con distribucién no normal. Las dife-
rencias entre dos grupos fueron estimadas con la
prueba exacta de Fisher o la prueba y? para las
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variables cualitativas, mientras que para las variables
cuantitativas se usaron las pruebas U de Mann-Whit-
ney, Kruskal-Wallis con prueba de Dunn, o Wilcoxon,
segun fuese apropiado. Todos los andlisis se llevaron
a cabo con el software GraphPad Prism versién 8 (La
Joya, CA, USA). Algunas pruebas estadisticas espe-
cificas también se mencionan en los pies de tabla. Se
consideraron valores de p < 0.05 de dos colas como
estadisticamente significativos.

Resultados
Poblacion de estudio

Un total de 478 sujetos se consideraron en la
cohorte de validacién y contestaron la version mexi-
cana del cuestionario DASH. De estos, el 35.7% eran
hombres y el 64.2% eran mujeres, con una mediana
de edad de 37 afios y un rango de 15-91 afos. La
mayoria de los participantes fueron de raza mestiza,
con un 96.23%. Esta poblacion fue divida en
442 voluntarios considerados como controles para la
validacion del uso de la herramienta en la poblacion
general mexicana debido a la ausencia de un tras-
torno neurogénico del miembro superior diagnosti-
cado de forma objetiva, siendo estos el 36.65%
hombres y el 63.34% mujeres, con una mediana de
edad de 35 afos y un rango de 15-91 afios. Por otro
lado, el segundo grupo estuvo conformado por 36
individuos que fueron considerados casos debido a
algun padecimiento demostrado del miembro superior
de origen neuroldgico. Este grupo fue conformado por
un 25% de hombres y un 75% de mujeres, con una
mediana de edad de 55 afios y un rango de 23 a 78
afnos. En ambos grupos, el nivel de educacién de
mayor predominio en nuestra poblacidn fue universi-
tario en el 42.40%, seguido de preparatoria en el
37.34%. El primer lugar de procedencia fue la Ciudad
de México, en el 53.97%, y en segundo lugar el
Estado de México, en el 23.64%. En cuanto a la
comorbilidad de los participantes, predominé el alco-
holismo en el 44.56%, seguido de la ansiedad en el
35.84% y la depresién en el 34.10%. Los datos antro-
pomeétricos y otras caracteristicas demograficas de la
poblacion de estudio se resumen en la tabla 1. Cabe
mencionar que se encontraron diferencias estadisti-
camente significativas en la edad, la talla, el indice
de masa corporal y la proporcion de individuos con
hipotiroidismo primario entre los grupos de estudio,
mientras que el resto de sus caracteristicas demogra-
ficas y antropométricas fueron similares.

Propiedades métricas y validez de la
version mexicana del cuestionario DASH

La adaptacion cultural a partir de la version espafiola
del cuestionario DASH a la poblacién mexicana resultd
ser equivalente a la previamente aprobada por el Ins-
titute for Work and Health para el espafiol de México
(https://dash.iwh.on.ca/sites/dash/public/translations/
DASH_Spanish_Mexico_2018.pdf). Sin embargo, pese
a su previa aprobacion y uso en algunas series de
casos pequefas de pacientes mexicanos con trastor-
nos reumatolégicos de la mano?, las propiedades
métricas y la validez de esta version no habian sido
formalmente evaluadas en un estudio clinico con un
tamafio de muestra amplio. Como puede observarse
en la tabla 2, la aplicacién del cuestionario adaptado
a nuestra poblacion de estudio total demostrd propie-
dades métricas aceptables, con un 100% de datos
computables, lo que significa que ningun paciente ele-
gible omitid o se rehus6 a contestar el cuestionario.
Asi mismo, el efecto techo y el efecto suelo estuvieron
dentro de los parametros dptimos en la muestra total
y en los grupos de esta. Respecto a la consistencia
interna, el resultado del alfa de Cronbach fue determi-
nado en un valor > 0.96 en el total de individuos inclui-
dos en el estudio, siendo este parametro de 0.95 en
los controles y 0.96 en los casos; ambos valores tra-
duciendo una homogeneidad de los items respecto al
valor total del puntaje del cuestionario y siendo similar
a la consistencia de la version original®. Lo anterior
significa que la versién aplicada a nuestra poblacion
es equivalente tanto en la poblacion general como en
sujetos con diagndstico previo de alteracion neurogé-
nica, esto a pesar del nimero limitado de casos inclui-
dos en el estudio.

La media, la mediana y las medidas de tendencia
central del puntaje del cuestionario en la muestra total
mostraron un nivel bajo de discapacidad del miembro
superior. Sin embargo, como era de esperar, los pun-
tajes fueron mayores en los casos que en los contro-
les. Las tablas 3 y 4 muestran las estadisticas
descriptivas de cada item en la poblacion total del
estudio y en los casos con alteraciones neurogénicas
del miembro superior, respectivamente. Finalmente,
la precision en términos de EEM,, fue de 7.25 puntos
en general, lo que significa que, para una aplicacién
del cuestionario determinada en un momento dado,
el valor real se puede encontrar 7.25 puntos por arriba
o por debajo del valor obtenido, con una confianza
del 95%.
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Tabla 1. Caracteristicas de la cohorte de validacion
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Caracteristicas Total Controles Casos p
Edad, anos (rango) 37 (15-91) 35 (15-91) 55.5 (23-78) < 0.0001
Sexo, n (%)
Masculino 171(35.77) 162 (36.65) 9 (25) 0.20
Femenino 307 (64.22) 280 (63.34) 27 (75)
Raza, n (%)
Blanca 17 (3.55) 16 (3.61) 1(2.77) >0.99
Mestiza 460 (96.23) 425 (96.15) 35(97.22)
Negra 0 0 0
Indigena 0 0 0
Asiatica 0 0 0
Nivel de educacién, n (%)
lletrado 11(2.32) 11(2.51) 0 0.99
Primaria 30 (6.32) 27 (6.16) 3(8.33) 0.48
Secundaria 41 (8.64) 34 (7.76) 7(19.44) 0.02
Preparatoria 177 (37.34) 165 (37.67) 12(33.33) 0.72
Universidad 201 (42.40) 188 (42.92) 13 (36.11) 0.48
Posgrado 14 (2.95) 13 (2.96) 1(2.77) >0.99
Procedencia, n (%)
Ciudad de México 258 (53.97) 236 (53.39) 22 (61.11) 0.39
Estado de México 113 (23.64) 104 (23.52) 9 (25) 0.83
Puebla 11(2.30) 10 (2.26) 1(2.77) 0.58
Oaxaca 53 (11.08) 51 (11.53) 2(5.55) 0.40
Nuevo Ledn 3(0.62) 3(0.67) 0 >0.99
Hidalgo 6(1.25) 6(1.35) 0 >0.99
Chiapas 21(4.39) 19 (4.29) 2(5.55) 0.66
Jalisco 2(0.41) 2(0.45) 0 >0.99
Veracruz 2(0.41) 2(0.45) 0 > 0.99
Querétaro 2(0.41) 2(0.45) 0 > 0.99
San Luis Potosi 1(0.20) 1(0.22) 0 > 0.99
Morelos 1(0.20) 1(0.22) 0 >0.99
Tlaxcala 1(0.20) 1(0.22) 0 > 0.99
Yucatan 1(0.20) 1(0.22) 0 >0.99
Guanajuato 1(0.20) 1(0.22) 0 >0.99
Sinaloa 1(0.20) 1(0.22) 0 > 0.99
Antropométricos
Talla, m (rango) 1.62 (1.56-1.71) 1.62 (1.56-1.71) 1.56 (1.50-1.64) 0.003
Peso, kg (rango) 68.5 (61-80) 68.5 (60.55-80.0) 68.50 (62.78-76.75) 0.95
IMC, kg/m? (rango) 26 (23.3-28.8) 25.9 (23.26-28.72) 27.41 (25.04-30.51) 0.01
Comorbilidad, n (%)
Ansiedad 171 (35.84) 162 (36.73) 9(25) 0.20
Depresion 163 (34.10) 153 (34.61) 10 (27.77) 0.46
Hipertension 39 (8.17) 34 (7.70) 5(13.88) 0.20
Diabetes 25(5.2) 25 (5.65) 0 0.24
SAHOS 1(0.20) 1(0.22) 0 >0.99
Hipotiroidismo 7(1.46) 4(0.90) 3(8.33) 0.01
Alcoholismo 213 (44.56) 199 (45.02) 14 (38.88) 0.49
Tabaquismo 100 (20.92) 89 (20.13) 11 (30.55) 0.14

IMC: indice de masa corporal; SAHOS: sindrome de apnea/hipopnea obstructiva del suefio.

Las diferencias entre grupos fueron estimadas mediante las pruebas exacta de Fisher para variables categéricas y U de Mann-Whitney para variables cuantitativas.

En la tabla 5 se muestra la correlaciéon entre las
caracteristicas demograficas de los participantes del
estudio y sus puntajes en el cuestionario aplicado.
Como puede observarse, el puntaje presenté diferen-
cias significativas entre sexos, algunos grupos de edad

y segmentos de la poblacion con diferente grado de
escolaridad. Por ultimo, la tabla 6 ilustra los resultados
de la evaluacién de la validez del cuestionario. Se docu-
mentaron diferencias significativas en el puntaje de
controles y casos, asi como entre casos agrupados de
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Tabla 2. Propiedades métricas del cuestionario DASH version en
espaiol de México

Tabla 3. Correlacion item-total, puntuacion media, puntuacion
mediana y rango por item

Caracteristicas Total Controles  Casos item Correlacion item-total Media (DE) Mediana (RIC) Rango
Datos computables 100% 100% 100% Q1 0.67 1.6 (1.0) 1(1-2) 1-5
Media 42.88 40.07 77.39 Q2 057 1.2(0.6) 1(1-1) 1-5
Desviacion estandar 18.59 14.7 25.8 Q3 0.65 1.2(0.6) 1(1-1) 15
Mediana 35 34 74 Q4 0.65 1.2(0.7) 1(1-1) 1-5
Rango intercuartilico 31-46 31-43 56-95 Q5 0.74 1.5(0.9) 1(1-2) 1-5
Efecto techo 5(1.05) 0 5(13.88) Q6 0.79 1.4(0.9) 1(1-2) 1-5
Efecto suelo 94 (19.66) 94 (21.26) 0 Q7 0.80 1.5(0.9) 1(1-2) 1-5
Alfa de Cronbach 0.9602 09512 09692 Q8 0.55 1.2(0.6) 1(1-1) 1-5
EEM 3.70 3.24 4.52 Q9 0.72 1.2(0.6) 1(1-1) 15
Precision transversal (EEM,,) 7.25 5.20 8.87 Q10 0.76 1.4(0.8) 1(1-2) 1-5
EEM: error estandar de la medicion; EEM%: intervalo de confianza del 95% del EEM. Qi1 076 17 (1 1) 1 (1_2) 1-5
Q12 0.78 1.5 (1.0) 1(1-2) 1-5
Q13 0.68 1.2(0.6) 1(1-1) 1-5
acuerd,o con la et|o|o,g|a espleC|f.|ca de sulpaq.ecmento. Q14 073 14(09) 1(12) 15
Ademas, se observo una disminucion significativa del
puntaje del cuestionario aplicado después del trata- Q15 0.70 11(06) 10-1 15
miento quirdrgico de un grupo de pacientes con TOS Q16 0.72 1.1(0.6) 1(1-1) 1-5
respecto a su nivel basal. En conjunto, estos resultados ;7 057 11(05) 1(1-1) 15
proveen datos preliminares sobre la utilidad del cues-
. . . . Q18 0.71 1.5(0.9) 1(1-2) 1-5
tionario DASH adaptado a la poblacién mexicana como
herramienta sensible para detectar cambios en la gra- Q19 0.78 1.5(0.9) 1(1-2) 1-5
vedad y la respuesta al tratamiento de trastornos neu- qpq 0.71 1.2(0.7) 1(1-1) 1.5
rogénicos que afectan la funcion del miembro superior,
, ) Q21 0.66 1.2(0.7) 1(1-1) 15
esto evaluado desde la perspectiva del paciente.
Q22 0.71 1.3(0.8) 1(1-1) 1-5
Discusion Q23 075 1.3(0.8) 1(1-1) 15
) . ] . Q24 0.66 1.6 (0.9) 1(1-2) 1-5
Diversos trastornos cuya etiologia es de caracter
neurogénico causan signos y sintomas que afectan Q25 0.64 16(0.9) 10-2) 15
directamente la funcién del miembro superior. Por Q26 0.46 1.6(0.9) 1(1-2) 1-5
ejemplo, en individuos con alteraciones estructurales  ,; 0.62 14(09) 1(1-2) 15
secundarias a procesos traumaticos, degenerativos o
e . - Q28 0.56 1.3(0.7) 1(1-1) 1-5
idiopaticos de la columna cervical que condicionan
radiculopatia o mielopatia se presentan manifestacio- Q29 0.62 1.3(0.8) 1(1-1) 1-5
nes neurolégicas importantes, como dolor radicular, Qg3 0.77 14(0.8) 1(1-1) 1.5

alteraciones sensitivas como parestesias y diseste-
sias, pérdida de la fuerza muscular y atrofia, los cua-
les pueden afectar porciones proximales y distales de
los miembros tordcicos. De igual manera, las altera-
ciones compresivas o traumaticas de los nervios peri-
féricos que inervan los miembros superiores pueden
ocasionar un espectro de manifestaciones similares,
pero de gravedad variable dependiendo del meca-
nismo de dafo al paquete neurovascular, la cronicidad

DE: desviacion estandar; RIC: rango intercuartilico.

de la enfermedad y el nivel afectado’2. De forma impor-
tante, algunos de estos trastornos son susceptibles de
mejoria si reciben tratamiento médico y rehabilitacion
fisica de manera oportuna, o bien tratamiento definitivo
mediante descompresion quirdrgica.
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Tabla 4. Correlacion item-total, puntuacion media, puntuacion
mediana y rango por item en individuos con trastornos del
miembro superior

ftem Correlacion item-total Media (DE) Mediana (RIC) Rango

Q1 0.56 32(0.8) 3(3-4) 15
Q2 0.74 18(1.2) 1(1-3) 1-5
Q3 0.55 21(1.2) 2(1-3) 15
Q4 0.85 2.0(1.4) 1(1-3) 15
Q5 0.66 26(1.4) 3(1-4) 15
Q6 0.80 25(15) 3(1-4) 15
Q7 0.80 3.0(1.4) 3(2-4) 15
Q8 0.76 19(1.3) 1(1-3) 15
Q9 0.82 22(1.2) 2(1-3) 15
Q1o 0.79 25(1.4) 3(1-3) 15
Qi1 0.67 30(1.2) 3(2-4) 15
Q12 0.89 22(15) 1(1-3) 15
Q13 0.76 22(1.4) 1(1-3) 15
Ql4 0.76 23(15) 1(1-4) 15
Q15 092 1.9(1.3) 1(1-3) 15
Q16 0.91 2.0(1.4) 1(1-3) 1-5
Q17 0.82 17(1.3) 1(1-2) 15
Q18 0.81 2.7(15) 3(1-4) 15
Q19 0.77 2.7(15) 3(1-4) 15
Q20 0.82 2.1(1.3) 1(1-3) 1-5
Q21 0.88 2.1(15) 1(1-3) 15
Q22 0.84 20(1.2) 1(1-3) 15
Q23 0.77 22(1.4) 2(1-3) 15
Q24 0.30 28(1.2) 3(1-4) 15
Q25 0.44 26(1.3) 3(1-4) 15
Q26 0.26 23(1.2) 2(1-3) 15
Q27 0.43 22(1.3) 2(1-3) 15
Q28 0.44 2.1(1.3) 1(1-3) 15
Q29 0.80 25(15) 2(1-4) 15
Q30 0.88 25(1.4) 2(1-4) 15

DE: desviacion estandar; RIC: rango intercuartilico.

La capacidad de medir objetivamente la gravedad
de la afectacion de los miembros superiores por los
padecimientos mencionados, asi como la posibilidad
de determinar el beneficio aportado por

Tabla 5. Correlacion entre las caracteristicas de los participantes
y el puntaje en la escala DASH en espaiiol de México

Caracteristicas DASH p
Edad (afios)
<20 36 (31-47) 0.0001*
20-30 34 (31-41)
30-40 33(30-37)
40-50 34 (31-56)
50-60 35(31-51)
> 60 43 (32-60)
Sexo
Hombre 33(30-39) < 0.0001
Mujer 37 (32-49)
Nivel de estudios
lletrado 39 (33-43) 0.0003f
Primaria 54 (37-78)
Secundaria 36 (31-68)
Preparatoria 34 (31-44)
Universidad 34 (31-44)
Posgrado 34 (31-45)
Comorbilidad
No 36 (31-45) 0.46
Si 35(31-46)

*Se observaron diferencias significativas entre los grupos de 20-30 afios vs. > 60 afos
(p = 0.0004) y 30-40 afios vs. > 60 afios (p = 0.0001)

Se observaron diferencias entre los grupos primaria vs. preparatoria (p = 0.0001) y
primaria vs. universidad (p = 0.0001)

Las diferencias entre grupos fueron estimadas con la prueba U de Mann-Whitney y la
prueba de Kruskal-Wallis/Dunn segun fuese apropiado.

intervenciones terapéuticas, es crucial en la toma de
decisiones y tiene el potencial de impactar en el resul-
tado funcional de los pacientes con trastornos del
miembro superior. Sin embargo, hoy en dia existe un
auge por mejorar la calidad de la atencion a la salud
en términos de la influencia que tienen las interven-
ciones en la restauraciéon de la calidad de vida y la
reincorporacion a las actividades cotidianas de los
pacientes.

A pesar de ello, cuando se trata de los trastornos
neurogénicos del miembro superior, y en particular
durante su evaluacion y tratamiento por el area de neu-
rocirugia, existe una gran variedad de métodos objetivos
como escalas clinicas, estudios de imagen y estudios
de neurofisiologia que permiten evaluar en una primera
instancia la complejidad clinica y posteriormente la efi-
cacia y la resolucién de cada una desde el punto de
vista del médico tratante, pero que omiten la perspec-
tiva del paciente respecto a su propia enfermedad.
Por lo tanto, es ideal considerar tanto la perspectiva
médica como la experiencia subjetiva del paciente
respecto a la repercusion de la enfermedad en su vida
diaria, ya que esta consideracion integral también
puede ser determinante en el abordaje y el manejo
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Tabla 6. Validez de la escala DASH en espaiiol de México

Criterio de validez DASH Diferencia d de Cohen Tamanio del efecto p
Validez por gravedad
Controles 34 (31-43) 40 - - < 0.0001
Casos 74 (56-94)
Validez por gravedad
Radiculopatia 57 (47-89) 34 - - 0.04
TOS 91 (69-97)
Validez longitudinal*
Pretratamiento 93 (73-97) 60 4.32 0.9 < 0.0001
Postratamiento 32(30-34)

TOS: sindrome de salida toracica.
*Evaluada en pacientes con TOS sometidos a tratamiento quirdrgico.

Las diferencias entre grupos se estimaron con la prueba U de Mann-Whitney. Las diferencias entre las puntuaciones pre- y postratamiento se estimaron con la prueba de Wilcoxon.

médico/quirdrgico, puesto que permite evaluar de
manera global todos los aspectos que influyen en el
pronostico del paciente. En particular, esto se vuelve
aun mas importante ya que no siempre existe corre-
lacién y equivalencia entre los hallazgos objetivos
clinico-radioldgicos y su impacto real en el desem-
pefio funcional de los individuos afectados?.
Desafortunadamente, siguen siendo pocas las
herramientas validas para conocer la visién de los
pacientes respecto a los trastornos neurogénicos del
miembro superior que les afectan. De hecho, muchas
de las herramientas conocidas estan dirigidas a eva-
luar solo algunos segmentos anatémicos de las extre-
midades toracicas y generalmente se utilizan en otras
especialidades, en particular en cirugia ortopédica®*.
Una de dichas herramientas es el cuestionario DASH,
que tiene la particularidad de ser adaptable a diferen-
tes circunstancias ya que evalla la discapacidad del
miembro superior considerandolo como un ente fun-
cional unico’. Este cuestionario fue originalmente vali-
dado en idioma inglés, y pese a que existen versiones
en espariol, su uso en un contexto sociocultural dife-
rente requiere una nueva adaptacion linguistica,
incluso tratandose del mismo idioma'®, primeramente
en la poblacién general, lo que permite evaluar la
aceptacion de las adecuaciones textuales en el con-
texto sociocultural al que se dirige la readaptacion, y
después en individuos con trastornos comprobados del
miembro superior. Por lo tanto, en este estudio aplica-
mos una version adecuada a la poblacién mexicana y
validamos su uso como herramienta util para conocer,
en primera instancia, la equivalencia linglistica de esta
herramienta para uso en la poblacion mexicana, y en
segundo lugar la validez para estimar la repercusion de
trastornos neurogénicos (como radiculopatia cervical,

TOS, sindrome del tunel carpiano y neuropatia perifé-
rica traumatica) en la calidad de vida.

Al aplicar el cuestionario DASH identificamos que
algunos conceptos no eran aptos para nuestra pobla-
cién mexicana, por lo que se realizé una adaptacion
de conceptos a palabras mas comunes en el contexto
de nuestro pais. Para dicho propdsito nos asegura-
mos de que las palabras que se cambiaron no afec-
taran el concepto de la pregunta de la versién ya
existente del DASH en espafiol, utilizando sinénimos
adecuados a nuestra cultura, de manera que los
items fueran equivalentes™. Esto permite evitar el
sesgo del lenguaje, facilitando su aplicacion, haciendo
mas confiables los resultados de esta herramienta y
colocando al cuestionario DASH como una valiosa
opcidn para la valoracion de la discapacidad del
miembro superior desde la perspectiva del paciente
en el area de neurocirugia.

Los resultados indican una equivalencia de la ver-
sion resultante de nuestro estudio con la previamente
propuesta'®, que al ser aplicada a nuestra poblacion
tiene propiedades similares con respecto a la versién
espafola y la version original en inglés®'*%, esto sus-
tentado en las mediciones de las propiedades métri-
cas del cuestionario, incluyendo las determinaciones
de correlacion item-total, efecto suelo, efecto techo,
precision transversal y consistencia interna entre sus
items y el puntaje total. Por lo tanto, nuestras obser-
vaciones indican que este cuestionario puede ser
empleado de forma autoaplicable con un nivel de
confianza alto en la poblaciéon mexicana. Es intere-
sante que, al comparar los puntajes del cuestionario
en la totalidad de nuestra cohorte de validacion,
encontramos diferencias significativas entre ambos
sexos, siendo el grado de discapacidad basal mayor
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en las mujeres que en los hombres. Lo anterior ya
habia sido observado previamente en estudios obser-
vacionales®, aunque también puede deberse a una
mayor proporcién de mujeres con TOS en el grupo de
casos en nuestro estudio.

Igualmente pudimos identificar diferencias entre
personas de diferentes grupos de edad, siendo los de
mayor grado de discapacidad basal aquellos por
arriba de los 60 afos, lo cual también ya habia sido
documentado en un estudio de discapacidad del
brazo en trabajadores alemanes?*. Finalmente, obser-
vamos un mayor grado de discapacidad en personas
con escolaridad primaria respecto a aquellas con
niveles de preparatoria y universidad, lo cual pudiera
estar relacionado con los diferentes trabajos que des-
empefan las personas con distintos grados de estu-
dios. Cabe mencionar que nuestro estudio incluye un
amplio rango de grupos de edad, escolaridad y
comorbilidad, por lo que algunos parametros obser-
vados en nuestra investigacion podrian tener una apli-
cacion epidemioldgica.

Por ultimo, pudimos validar el uso del cuestionario
para detectar cambios en la gravedad de la discapa-
cidad del miembro superior desde la perspectiva del
paciente. De esta forma, demostramos que la version
mexicana del cuestionario DASH es util para identifi-
car un cambio en la gravedad de la discapacidad
entre individuos sanos y sujetos con alteraciones
neurogénicas del miembro superior, asi como entre
grupos con distintas etiologias de la discapacidad.
Por ultimo, la version validada en este estudio demos-
tr6 ser sensible para detectar un cambio en la pers-
pectiva del paciente con TOS al comparar los puntajes
obtenidos antes y después del tratamiento quirdr-
gico de dicho padecimiento, corroborando lo que
nuestro grupo habia documentado previamente?®.
Sin embargo, cabe mencionar que una limitacion
importante del estudio es el nimero limitado de
individuos con alteraciones probadas del miembro
superior, lo cual debe considerarse al interpretar
los resultados. Pese a ello, nuestros resultados no
deben ser descartados ya que constituyen evidencia
preliminar util para estudios futuros, ademéas de que
se demuestra una consistencia interna mas que
aceptable en casos y controles, los cuales mostraron
valores comparables de alfa de Cronbach. Por lo
tanto, el presente estudio sienta un antecedente para
realizar mas estudios dirigidos a conocer el grado de
discapacidad especificamente en individuos mexica-
nos con diversos trastornos del miembro superior.

Conclusiones

Se realizaron una adaptacion cultural y una valida-
cion de la version espafiola del cuestionario DASH
para la poblacion mexicana. Nuestros resultados
muestran que esta herramienta puede ser empleada
con un nivel de confianza alto, comprobando su utili-
dad en la evaluacion de diversos trastornos neurogé-
nicos del miembro superior y su influencia e impacto
en la calidad de vida desde la perspectiva de los
pacientes. Por lo tanto, el cuestionario DASH se debe
considerar entre la bateria de herramientas clini-
co-métricas utiles en estudios de investigacion dirigi-
dos a evaluar el impacto de dichos trastornos en la
calidad de vida, asi como en su vigilancia y segui-
miento postratamiento.
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Prediction of short-term results after laparoscopic right
hemicolectomy. Is sarcopenia superior to other methods?

Prediccion de resultados a corto plazo tras hemicolectomia derecha laparoscopica.
¢Es la sarcopenia superior a otros métodos?

Kamil Erézkan'*, Safa Vatansever?, Selim Tamam', and Ali E. Unal’
'Division of Surgical Oncology, Department of Surgery, Ankara University Cebeci Hospital, Ankara University School of Medicine, Ankara;
2Department of Surgery, Medical Point Hospital, Izmir University of Economics. Izmir, Turkey

Abstract

Objective: We aimed to determine the factors that predict early mortality and morbidity in patients who underwent laparo-
scopic right hemicolectomy and their superiority over each other. Method: Demographic data, age-adjusted Charlson Comor-
bidity Index, American Society of Anesthesiologists Score, body mass index, modified-Glasgow Prognostic Score (mGPS),
stage of disease, and sarcopenia were evaluated in patients who underwent right hemicolectomy between 2010-2022. Their
Superiority in predicting short-term outcomes was compared. Results: 78 patients were included in the study. The complication
rate was higher in sarcopenic patients (p = 0.002). A high mGPS score was associated with increased mortality risk (p = 0.012).
Other methods were not found to be related to short-term results. Conclusions: Sarcopenia is useful for the prediction of
complications, and the mortality rate can be estimated by the mGPS score. These are superior to the other short-term results
prediction methods. However, randomized controlled studies are needed.

Keywords: Sarcopenia. Glasgow prognostic score. Short-term results.
Resumen

Objetivo: Determinar los factores que predicen la mortalidad y la morbilidad precoces en pacientes sometidos a hemicolectomia
derecha laparoscdpica y su superioridad entre ellos. Método: Se evaluaron datos demograficos, el indice de comorbilidad de Charl-
son ajustado por edad, el puntaje de la American Society of Anesthesiologists, el indice de masa corporal, el puntaje de prondstico
de Glasgow modificado (mGPS), el estadio de la enfermedad y la sarcopenia en pacientes que se sometieron a hemicolectomia
derecha entre 2010 y 2022. Se compard su superioridad en la prediccion de resultados a corto plazo. Resultados: Se incluyeron en
el estudio 78 pacientes. La tasa de complicaciones fue mayor en los pacientes sarcopénicos (p = 0.002). Una puntuacion mGPS alta
se asocio con un mayor riesgo de mortalidad (p = 0.012). No se encontré que otros métodos estuvieran relacionados con los resul-
tados a corto plazo. Conclusiones: La sarcopenia es itil para la prediccion de complicaciones y la tasa de mortalidad puede estimarse
mediante la puntuacion mGPS. Estos son superiores a los otros métodos de prediccion de resultados a corto plazo. Sin embargo,
se necesitan estudios controlados aleatorizados.

Palabras clave: Sarcopenia. Puntuacion de prondstico de Glasgow. Resultados a corto plazo.
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|ntroduction

Even though the incidence of colorectal cancer has
been increasing over the last few years, the mortality
rates have been decreasing gradually'. Advances in
diagnosis, treatment methods, and screening programs
have affected survival outcomes positively?. One of the
most important factors affecting survival is the early
diagnosis and treatment of complications. Many meth-
ods have been identified in predicting mortality and
complications of colorectal cancer patients in the post-
operative period*''. Biochemical parameters such as
C-reactive protein (CRP), albumin levels, platelet count,
neutrophil-lymphocyte ratios; pre-operative body mass
index (BMI), stage of cancer, modified Glasgow Prog-
nostic Score (MGPS); The American Society of Anes-
thesiologists (ASA) Score, and the age-adjusted
Charlson comorbidity index (ACCI) which evaluate co-
morbidities, and sarcopenia scores, which assesses
muscle quality, are the most used methods for the
evaluation of mortality and morbidity. With the predic-
tion and early diagnosis of complications, their treat-
ment can be carried out in a shorter time. Thus, patients
can be referred to adjuvant therapy right on time. And
as a result, overall survival gets positively affected.

Sarcopenia is a syndrome that can lead to negative
consequences such as physical disability, poor quality
of life, and mortality due to the progressive loss of skel-
etal muscle mass and strength. It was first described
by Rosenberg'?, and is usually prominent in the elderly
and cancer patients. The easiest way to detect sarco-
penia is through radiological methods. For this, the
most frequently used muscle groups are the psoas
muscle and abdominal wall muscles such as transver-
sus abdominis, internal and external oblique muscles,
and rectus abdominis. Skeletal muscle area in single-
section images correlates well with total muscle vol-
ume, and an idea of the whole muscle mass can be
obtained from these measurements'. In recent years,
this method has been used more than others in evalu-
ating morbidity, especially in cancer patients.

In our study, we aimed to determine the factors that
predict early mortality and morbidity in patients who
underwent laparoscopic right hemicolectomy and their
superiority over each other. We aimed to evaluate stage
of disease, obesity status, ASA score, ACCI, mGPS,
and sarcopenia as predictive variables. Our primary
outcome is to evaluate the relationship between our
variables and complications and mortality. Our second-
ary outcome, on the other hand, is the analysis of our

variables and other short-term results such as length of
stay, operation time, and estimated blood loss.

Materials and methods

Our study was planned retrospectively in our insti-
tute’s surgical oncology department. The data of the
patients were searched using the electronic patient
file system of the hospital. Approval was obtained
from our university’s ethics committee. Stages |, I,
and Il patients who underwent elective laparoscopic
right hemicolectomy due to colon cancer between
March 2010 and September 2022 were included in the
study. Patients whose data could not be accessed and
who underwent an additional surgical procedure and
palliative surgery were excluded from the study. A to-
tal of 78 patients were included in the study after
screening (Fig. 1).

Demographic data of the patients such as age, gen-
der, height, and weight, operative information such as
tumor localization, type of surgery, operation time,
estimated blood loss, and pathological results such as
tumor diameter, tumor type, tumor progressions,
lymph node involvement were evaluated in the study.
CRP and albumin levels from biochemical data, as
well as the comorbidity status of the patients, were
recorded to be analyzed in our study. During the fol-
low-up period, length of stay, complications, and mor-
tality were assessed. The formula of dividing the
weight (kg) by the square of the height (m?) was used
when calculating the BMI of the patients. Obese pa-
tients were identified according to the obesity classi-
fication of the World Health Organization™. Stages
were determined by the TNM staging specified in the
eighth edition of the American Joint Committee on
Cancer (AJCC)®. Stage | cancers were included in
early-stage cancers, and Stages Il and Ill cancers
were included in advanced cancers. Comorbidities
were scored according to ACCI'. The total score is
the sum of the weighted scores for all variables. ACCI
was assessed for all patients at baseline and patients
were divided into three groups according to ACCI: 0-2,
3-4, and = 5. One of the pre-operative indicators of
systemic inflammation of the patients, mGPS, a mea-
surement based on pre-operative serum albumin and
CRP levels, was recorded. The calculation was made
with the data in the last month before the operation.
Patients with a CRP level of 10 mg/dl or less were
determined as mGPS 0, those with a CRP level above
10 were determined as mGPS 1, and those with an
albumin level above 35 g/L were determined as mGPS



Exclusion Criterias

Emergencies, non-oncologic surgeries (n = 318)
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L Laparoscopic Colorectal Surgery J
n=1191

Stage 0, Stage 1V, Palliative Surgeries
(n = 285)

=

L}
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L

Previous surgery history, additional surgical
procedure, appendix tumors, ileum tumors
(n=243)

£

Other colectomies, rectum surgeries
(n=231)

Missing data (n = 36)

Figure 1. Flow diagram of exclusion criteria.

2. mGPS 0 is low score and shows good prognosis,
mGPS 1 is moderate and shows moderate prognosis,
and mGPS 2 shows poor prognosis'’. Complications
were classified according to the Clavien-Dindo Clas-
sification™. Clavien-Dindo > 3 was considered a ma-
jor complication. Others were included in the mild
complication category.

For the assessment of sarcopenia, the previously
described scoring over psoas muscle volume was
calculated™. If the patient had a contrast-enhanced
computed tomography (CT) taken within the last
month, it was included in the study. Sarcopenia cal-
culations were made by a specialist radiologist using
the picture archiving and communication system. No
information was given to the radiologist about the pa-
tients. L3 vertebrae were detected in the axial section,

=
I
w
P
%)
&

L

78 laparoscopic right hemicolectomy
patients were included the study

and the right and left psoas muscle areas were mea-
sured from the upper border of the vertebrae in square
centimeters (cm?) by freehand drawing method
(Fig. 2). The first of these methods is the total psoas
index (TPI). The total psoas area is used as a repre-
sentation of total body muscle mass in the calcula-
tion?. The TPA values obtained by the sum of the right
psoas area and the left psoas area were divided by
the square meter (m?) of the patient’s height and nor-
malized according to the patients, and TPl was ob-
tained. Another method is the Hounsfield Unit average
calculation (HUAC). This method also measures the
Hounsfield Unit (HU) values of the areas and the
muscle density and in a way gives an idea about the
quality of the muscle. While this value is low in mus-
cles with more adipose tissue, HU values are higher
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Figure 2. Psoas area calculation by freehand drawing method.

in psoas muscles that are richer than muscle?'. {[(Right
psoas mean HU * Right psoas area)/TPA] + [(Left
psoas mean HU * Left psoas area)/TPA]}/2 formula is
used in the calculation®. For both genders, patients
in the last quartile of calculated TPl and HUAC values
were considered sarcopenic. Patients who were con-
sidered sarcopenic at either TPl or HUAC were con-
sidered sarcopenic in total.

Perioperative care

In our institution, bowel preparation with two 135 mL
rectal enemas and an oral laxative solution is per-
formed one day before the operation as standard for
all patients who are scheduled for colorectal surgery
and who do not have an obstructive lesion. A naso-
gastric catheter and urinary catheter are inserted be-
fore the operation. Antibiotic prophylaxis is
administered with 1 g ceftriaxone and 500 mg metro-
nidazole before anesthesia induction. At least two
general surgery specialists are involved in the
operations.

All patients included in the study were operated with
the laparoscopic method, while intra-abdominal pres-
sure was maintained at an average of 12-15 mm/Hg.
Anastomoses were performed side-by-side using a
linear stapler with the extracorporeal method from the
incision where the piece was removed. A suction drain
was placed in the right paracolic area during the op-
erations. All patients were admitted to the intensive
care unit after the operation. Patients with good gen-
eral conditions and stable hemodynamics were taken
to their rooms. Urinary and nasogastric catheters
were terminated on the first postoperative day as

standard procedure. Routine mobilization and respira-
tory physiotherapy recommendations were made until
discharge. The patients were followed up for at least
1 month after discharge.

Statistical analysis

The data were evaluated with the IBM Corp. Re-
leased 2017. IBM SPSS Statistics for Windows, Ver-
sion 25.0. Armonk, NY: IBM Corp. package program.
The conformity of the data to the normal distribution
was evaluated with the Shapiro-Wilk test. Categorical
variables were given as frequency (%) and continuous
variables as median (interquartile range [IQR]). Cat-
egorical variables were compared using the Chi-
square test or Fisher's exact test, as appropriate.
Numerical variables were compared using either the
Mann-Whitney U or Kruskal-Wallis test, as appropri-
ate. Logistic regression analysis was used to deter-
mine the odds ratio for complication in sarcopenic
patients. The logistic regression model was developed
by adjusting for age, gender, ACCI, stage of disease,
and mGPS.

Results

78 patients were included in the study. The median
age was 63. 37 (47.4%) of the patients were female.
The demographic features of the patients are sum-
marized in table 1. The median TPI value was
4.37 (3.24-5.11) in women and 4.84 (3.75-5.50) in
men. The median HUAC value was 23.45 (20.94-
27.23) in women and 25.01 (22.22-27.71) in men. No
significant difference was found between the two gen-
ders for both parameters (p = 0.123, p = 403, respec-
tively). According to TPI or HUAC, 35 (44.9%) patients
were defined as sarcopenic. The patient outcomes are
listed in table 2 based on sarcopenia status.

Complication and mortality rates

A total of 13 (16.7%) complications were observed
in patients: Grade 1 in two (2.6%) patients, Grade 2
in four (5.1%) patients, Grade 3a in two (2.6%) pa-
tients, Grade 4a in two (2.6%) patients, and Grade 5
in three (3.8%) patients. No statistically significant
correlation was found between stage of disease,
obesity status, ACCI, ASA score, and mGPS and
complication rates (p = 0.605, 0.443, p = 0.267,
p = 0.391, 0.797, respectively). The complication rate



Table 1. Baseline characteristics
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Variable Total Non-sarcopenic Sarcopenic p-value
(n=78) (n=43) (n=35)
Age (years)* 63 (56-71) 63 (54-71) 63 (56-73) 0.381%
Sex 0.856*
Female 37 (47.4%) 20 (46.5%) 17 (48.6%)
Male 41 (52.6%) 23 (53.5%) 18 (51.4%)
Localization -
Caecum 44 (56.4%) 25 (58.1%) 19 (54.3%)
Ascending colon 17 (21.8%) 10 (23.3%) 7 (20.0%)
Hepatic flexure 15(19.2%) 6 (14.0%) 9(25.7%)
Transverse colon 2(2.6%) 2(4.7%) 0(0.0%)
Operation 0.504%
Right Hemicolectomy 69 (88.5%) 37 (86.0%) 32(91.4%)
Extended Right 9 (11.5%) 6(14.0%) 3(8.6%)
Hemicolectomy
Tumor Size (cm)* 4.8 (3.0-6.0) 4.5(3.4-6.0) 5.0 (3.0-6.5) 0.625"
Tumor Type R
Adenocarcinoma 59 (75.6%) 33 (76.7%) 26 (74.3%)
Medullary Carcinoma 2(2.6%) 0(0.0%) 2(5.7%)
Mucinous Adenocarcinoma 16 (20.5%) 10 (23.3%) 6(17.1%)
Neuroendocrine Carcinoma 1(1.3%) 0(0.0%) 1(2.9%)
T Stage -
T1 12 (15.4%) 5(11.6%) 7 (20.0%)
T2 5(6.4%) 5(11.6%) 0(0.0%)
T3 43 (55.1%) 24 (55.8%) 19 (54.3%)
T4a 14 (17.9%) 7(16.3%) 7 (20.0%)
T4b 4(5.1%) 2 (4.7%) 2(5.7%)
Resected LN* 20 (15-26) 20 (14-25) 21(16-27) 0.418f
Positive LN* 0(0-2) 0(0-2) 0(0-2) 0.320¢
N Stage -
NO 47 (60.3%) 29 (67.4%) 18 (51.4%)
Nia 7 (9.0%) 1(2.3%) 6(17.1%)
N1b 1 (14.1%) 5(11.6%) 6(17.1%)
Nic 3(3.8%) 2 (4.7%) 1(2.9%)
N2a 5(6.4%) 2 (4.7%) 3(8.6%)
N2b 5(6.4%) 4(9.3%) 1(2.9%)
Stage 0.151%
Early 47 (69.3%) 29 (67.4%) 18 (51.4%)
Advanced 31(39.7%) 14 (32.6%) 17 (48.6%)
BMI (kg/m?)* 26.29 (23.34-28.93) 26.22 (23.74-29.11) 26.35 (22.97-28.81) 0.5017
BMI categorized 0.447+
<30 64 (82.1%) 34 (79.1%) 30 (85.7%)
>30 14 (17.9%) 9(20.9%) 5(14.3%)
ACCI -
0-2 9(11.5%) 5(11.6%) 4(11.4%)
3-4 31(39.7%) 18 (41.9%) 13 (37.1%)
>5 38 (48.7%) 20 (46.5%) 18 (51.4%)
ASA .
ASA | 30 (38.5%) 19 (44.2%) 11(31.4%)
ASA I 40 (51.3%) 18 (41.9%) 22 (62.9%)
ASA I 7(9.0%) 5(11.6%) 2 (5.7%)
ASA IV 1(1.3%) 1(2.3%) 0(0.0%)
mGPS* 0.20 (0.10-0.44) 0.17 (0.09-0.34) 0.24(0.12-0.59) 0.3107

*Reported as median (IQR).
fMann-Whitney U test,
*#Chi-square test

SFisher’s exact test.
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Table 2. Outcomes of patients according to sarcopenia status

Variable Total Non-sarcopenic Sarcopenic p-value
(n=78) (n=43) (n=35)
Complication 13 (16.7%) 2 (4.7%) 11(31.4%) 0.002¢
Major complication 7(9.0%) 1(2.3%) 6(17.1%) 0.041%
Mortality 3(3.8%) 0(0.0%) 3(8.6%) 0.086°
Length of stay (days)* 6 (6-7) 6 (6-7) 7 (6-9) 0.099"
Operation time (min.)* 158 (120-190) 155 (123-195) 160 (123-188) 0.948t
Estimated blood loss (mL)* 100 (60-140) 100 (50-150) 90 (60-120) 0.522¢

*Reported as median (IQR).
fMann-Whitney U test.
*Chi-square test.

SFisher’s exact test.

In bold: values when a patient is sarcopenic, which increases the likelihood of experiencing all types of complications, including those classified as Clavien-Dindo grade I-Il, not just

major complications.

was higher in sarcopenic patients (31.4% vs. 4.7%,
p = 0.002). In addition, the rate of major complica-
tions (= grade 3) was also found to be higher in
sarcopenic patients (17.1% vs. 2.3%, p = 0.041). After
adjusting for age, gender, ACCI, stage of disease
and mGPS, sarcopenia was associated with an in-
creased risk of complications (adjusted OR: 10.56,
95% Cl: 1.91-58.34, p = 0.007). However, this in-
creased risk was not statistically significant in the
risk of major complications (adjusted OR: 7.22, 95%
Cl: 0.74-70.18, p = 0.088).

High mGPS was found to be associated with in-
creased mortality risk. While no mortality was ob-
served in 39 patients with low risk according to mGPS,
mortality was observed in one (3.2%) of 31 patients
with medium risk and two (25.0%) of 8 patients with
high risk (p = 0.012). In addition, mortality was not
observed in non-sarcopenic patients, whereas mortal-
ity was observed in three (8.6%) patients with sarco-
penic, but the difference was not statistically significant
(p = 0.086).

Length of stay

The median length of stay was 6 (6-7) days. No cor-
relation was found between stage of disease, obesity
status, ACCI and ASA scores, and length of stay
(p = 0.867, p = 0.322, p = 0.549, p = 0.467, respec-
tively). Patients with a low mGPS had a shorter hos-
pital stay than those with a moderate or high score
[6 (5-7) days vs. 7 (6-8) days, p = 0.011]. The hospital
stay was longer in sarcopenic patients, but the

difference was not statistically significant [7 (6-9) days
vs. 6 (6-7) days, p = 0.099].

Operation time and estimated blood loss

The median operative time was 158 (120-190) min.
No statistically significant correlation was found be-
tween the duration of the operation and the stage of
disease, obesity status, ACCI, ASA score, mGPS, and
sarcopenia (p > 0.05). The median estimated blood
loss was 100 (60-140) mL. No statistically significant
correlation was found between the estimated blood
loss and disease stage, obesity status, ACCI, ASA,
mGPS, and sarcopenia (p > 0.05).

Discussion

Colorectal cancer-related mortality rates are gradu-
ally decreasing in the United States and many western
countries?. Early detection of the disease with screen-
ing programs, improved surgical techniques, and neo-
adjuvant and adjuvant treatments have significantly
increased the survival time. However, mortality rates
continue to increase, especially in Eastern Europe,
and central and South American countries®. Surgical
resection is the only known curative treatment for
colorectal cancer, which is still a major problem all
over the world. Surgical resection, on the other hand,
is not innocent. Mortality and complications may de-
velop after colorectal cancer surgery, as in any sur-
gery. While morbidity rates can reach up to 35% in
colorectal cancer surgery, mortality rates have been
reported between 1% and 16.4%?2%. Predicting who may



develop complications and recognizing and treating
them earlier may positively affect survival outcomes.

Sarcopenia differs from cachexia, which is charac-
terized by decreased BMI and weight loss in cancer
patients and indicates muscle mass loss®. It is an
early diagnostic component and an indicator of nutri-
tional status?. Sarcopenia can also be observed in
obese patients, as it is an indicator of muscle mass
loss, not weight loss. Sarcopenia is very common in
gastrointestinal system malignancies, as in many can-
cer types®. The relationship between sarcopenia and
oncological and clinical outcomes has been demon-
strated in the previous studies®-%2, As reported, sar-
copenia is associated with a prolonged length of stay,
increased mortality, and complication rates®. There
are many studies that include negative medical results
between colorectal cancers and sarcopenia3+,

Another parameter used prognostically like sarco-
penia is mGPS. It was first used by Forrest et al. to
predict the prognosis of inoperable lung cancer®. Al-
though the ratio was used in the beginning, it was later
modified and grouped'. Among the hemogram param-
eters, lymphocytes, monocytes, neutrophils, platelets,
and red cell distribution width (RDW) and their ratios
to each other are generally related to increased in-
flammatory processes. However, increased levels of
CRP, which is itself an inflammatory marker, in the
pre-operative period reflects an ongoing inflammatory
reaction. It plays a role in the impairment of immune
functions. Hypoalbuminemia is the indicator of im-
paired nutritional status and susceptibility to infection
due to cancer. mGPS, calculated by the ratio of CRP
and albumin level, is mostly preferred to predict long-
term oncological outcomes and overall survival. How-
ever, in recent years, it has been reported that it may
be associated with poor prognosis in the early post-
operative period after colorectal cancer surgery3e.

In our analysis, we observed that sarcopenia, which
we obtained from the measurements we made on the
psoas muscle, was associated with complications. Early
general complications are more common in sarcopenic
patients. In addition, major complications were observed
to be more frequent in sarcopenic patients. There was
also an increased overall complication rate in sarcopenic
patients in the multivariate analysis performed after ad-
justing for age, gender, ACCI, stage of disease, and
mGPS. Therefore, care should be taken in terms of com-
plications in laparoscopic right hemicolectomy operations
to be performed in sarcopenic patients. However, sarco-
penia has not been shown to influence predicting mortal-
ity. Instead of sarcopenia, mGPS should be used to
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evaluate mortality. mGPS is statistically significant in pre-
dicting mortality. There is an increased risk of mortality
in patients with a high mGPS. While sarcopenia was
superior in predicting complications, mGPS was found to
be superior in predicting mortality.

No statistically significant relationship could be
found between the stage of disease, obesity status,
ACCI and ASA score, and complication and mortality,
among the methods used in the literature for the eval-
uation of short and long-term outcomes. As is known,
TNM staging is calculated by the extent of the tumor
in the colon wall and lymph node, and the distant
metastasis status. It is known that the long-term re-
sults of the disease are directly related to overall sur-
vival. We included Stages |, Il, and lll patients in our
study. We found that staging was not associated with
30-day complications and mortality in our analysis.
Another variable that we evaluated was obesity. In a
study evaluating the relationship between long-term
outcomes of colorectal cancer and BMI, no significant
relationship was found between oncologic outcomes
and BMI, Since we know that cancer patients can be
sarcopenic without being cachectic, we wanted to
evaluate the obesity status in our study. However, we
have seen that there is no relationship between short-
term results and obesity status. Two of the calcula-
tions made with the comorbidities of the patients are
the ASA score and ACCI. The ASA score is basically
a scoring system used by anesthesiologists to deter-
mine surgical risk. ACCI, on the other hand, is a fre-
quently used index in the literature to identify and
classify comorbidities. Anemia, type 2 diabetes, hy-
perlipidemia, coronary artery disease, asthma, and
chronic obstructive pulmonary diseases constituted
most of the comorbidities in the patients included in
the study. Wound healing could be impaired due to
these diseases, and anastomotic leakage could in-
crease. As a result, we would expect higher complica-
tion and mortality rates in those patients. However, we
did not observe a relationship between ASA score and
ACCI, which indicate comorbidity, and short-term re-
sults. We think that this is due to the fact that ASA
score and ACCI are used for different purposes.
Grouping and evaluating comorbidities as comorbidi-
ties that impair wound healing and those that do not
impair wound healing, perhaps, would have enabled
us to achieve more meaningful results. But this time,
we would have evaluated the postoperative complica-
tions only on the basis of wound healing. Not evaluat-
ing cardiac, pulmonary, and all other complications
would have been biased.
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The secondary outcome of our study was to analyze
our variables in terms of short-term outcomes other than
complication and mortality. Cancer stage, obesity sta-
tus, ASA score, and ACCI cannot be used predictively
in the estimation of complications and mortality, as well
as in the estimation of hospitalization time, operation
time, and estimated blood loss. The relationship be-
tween sarcopenia, which is statistically significant in
predicting complications, and mGPS, which we used to
predict mortality, was first evaluated. Patients with a low
mGPS and good prognosis have shorter hospital stays.
In the study conducted by Xu et al., it was reported that
mGPS could be used to predict long-term outcomes in
colorectal cancers®. We aimed to evaluate short-term
outcomes in colorectal malignancies. We have demon-
strated that mGPS can be used to predict mortality and
hospital stay. Again, in the literature, it has been shown
that mGPS is associated with the length of stay of
colorectal cancer patients*. When the relationship be-
tween sarcopenia and length of stay was evaluated, we
observed that although it was not statistically significant,
sarcopenic patients had a longer hospital stay.

As far as we know, it has not been evaluated before
in the literature whether muscle loss, nutrition and
inflammatory conditions of colorectal cancer patients
will affect the operation time and intraoperative blood
loss. Although van Wijk et al. previously reported that
prolonged operation time is a risk factor for the devel-
opment of sarcopenia*', we aimed to evaluate the op-
posite of this situation in our study. However, we did
not show both the sarcopenia status and the statistical
relationship of mGPS with the operation time. Like-
wise, there was no correlation between estimated
blood loss and mGPS and sarcopenia status.

There were some limitations of our study. Firstly, our
study is a single-centered retrospective study. For bet-
ter results, multicentric, randomized controlled trials
could be preferred. In our study, only mGPS, which
contains CRP, was evaluated among the inflammatory
parameters. CRP alone and other parameters used in
the hemogram were not included in our study. We
aimed to evaluate different parameters since there
were many studies of this kind in the literature before.
Another shortcoming is that only laparoscopic right
hemicolectomy patients were included in the study.
Our study does not provide any information about oth-
er colon and rectal cancer patients. In determining our
patient group in this way, we aimed to include patients
who were treated more homogeneously and with stan-
dard treatment. However, this resulted in a low number
of patients, and we may have caused selection bias.

In addition, 36 patients who underwent laparoscopic
right hemicolectomy and met other inclusion criteria,
but whose data could not be reached, were excluded
from the study. In this context, further studies with
larger volumes will be needed. Finally, only short-term
results were discussed in our study. Since the majority
of our patients consist of surgeries we have performed
in recent years, long-term results can be evaluated in
the later stages as long-term follow-up is completed.
Our study is illuminating in terms of predicting short-
term outcomes after laparoscopic surgery in right co-
lon cancers. It is a study in which multiple different
variables such as stage of disease, obesity status,
sarcopenia status, mGPS, ASA score, and ACCI are
evaluated together, and short-term results are investi-
gated. In this respect, it appears in the literature as a
pioneering study. Our study has shown that the mGPS
and sarcopenia can be used to estimate complications
and mortality. Again, to the best of our knowledge, this
is a rare study that evaluates the estimation of opera-
tive time and estimated blood loss from short-term
outcomes for colon cancers. We believe that it will
contribute positively to the literature with these as-
pects. These are the positive aspects of our work.

Conclusion

Sarcopenia status and mGPS are superior to other
methods in predicting early outcomes. Sarcopenia
can be used in the development of complications, and
the mGPS can be used to predict mortality. While
increased complications are observed in sarcopenic
patients, mortality is higher in patients with high
mGPS. However, randomized controlled studies are
needed to obtain more reliable results and to eliminate
the question marks.
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Abstract

Objective: The study aims to apply the CLS in patients undergoing left-sided colorectal surgery. Method: Retrospective study
in patients with the left-sided colorectal surgery and primary anastomosis without diverting stoma. CLS was calculated in patients,
who were classified in AL and NO-AL groups. Predictive value of CLS was evaluated by receiver operator characteristic. Cor-
relation between CLS and AL was determined. 208 patients (55% male, mean age 59 years) were included in the study. Results:
Overall, AL was 7.2%. Mean CLS of all patients was 7.2 + 3.2 (0-17). Patients with AL had a higher CLS (11.8 + 2.3) than
NO-AL patients (6.8 + 3) (p = 0.0001). The area under the curve for the prediction of AL by CLS was 0.898 ([Cl] 0.829-0.968,
p =0.0001). A CLS of 8.5 had 93% sensitivity and 72% specificity. There was a statistically significant odds ratio for CLS and
AL (0.58: [Cl] 0.46-0.73, p = 0.0001). Conclusions: CLS is a useful tool to predict AL in the left-sided colorectal surgery.

Keywords: Colorectal surgery. Anastomosis leak. Colon leakage score. Outcomes. Risk prediction.
Resumen

Objetivo: Este estudio tiene el objetivo de aplicar el CLS en pacientes con cirugia colorrectal de lado izquierdo. Método:
Estudio retrospectivo en pacientes con cirugia colorrectal izquierda y anastomosis primaria sin estoma de derivacion. Se
calculd el CLS en los pacientes, los cuales fueron clasificados en los grupos con AL y sin AL. Resultados: La media del CLS
de todos los pacientes fue de 7.2 + 3.2 (0-17). Los pacientes con AL tenian un CLS mds alto (11.8 + 2.3) que los pacientes
sin AL (6.8 + 3) (p = 0.0001). El drea bajo la curva para la prediccion de la AL mediante el CLS fue de 0.898 (intervalo de
confianza (Cl) 0.829-0.968; p = 0.0001). Un CLS de 8.5 tuvo una sensibilidad del 93% y una especificidad del 72%. Ademas,
se obtuvo un Odds Ratio con una diferencia estadisticamente significativa para el CLS y AL (0.58; Cl 0.46-0.73; p = 0.0001).
Conclusiones: La CLS es una herramienta util para predecir la AL en la cirugia colorrectal del lado izquierdo.

Palabras clave: Cirugia colorrectal. Fuga de anastomosis. Puntuacion de fuga de colon. Resultados. Prediccion de riesgo.
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|ntroduction

Anastomotic leak (AL) is one of the most detrimental
complications following colorectal surgery'. The incidence
rate of AL has been widely reported from 3% to 27% in
different series?®. Risk factors for AL have been catego-
rized as preoperative (patient/disease-specific) and intra-
operative®®. Significant pre-operative risk factors related
to AL are male sex, high American Society of Anesthesi-
ologists (ASA) grades, renal disease, comorbidity, smok-
ing history, obesity, poor nutrition, and radiotherapy.
Disease-specific factors may include site, size, metastatic
disease, and emergency surgery. Intraoperative factors
associated with AL include significant blood loss, surgery
duration (> 4 h), adequate blood supply for the remaining
bowel, and a tension-free anastomosis®?.

Despite all published data on AL risk factors and the
general acceptance of these by the surgical community,
accurate prediction of AL is still a difficult task®'. Clini-
cal risk assessment for AL by the operating surgeon
might have a low predictive value and underestimate
leakage rate". In addition, the surgeon has to decide to
perform a protective stoma to counteract the problem
of AL. Even though a diversion stoma cannot diminish
AL incidence, it can reduce the severity of AlL-related
morbidity®'2'3. Despite this, a diverting stoma can cause
morbidity, discomfort, and increased health costs which
cannot be ignored. Therefore, the decision to create a
protective stoma should be judiciously evaluated.

The colon leakage score (CLS), was developed by
Dekker in 2011, specifically for the assessment, and
risk prediction of AL in the left-sided colorectal sur-
gery™. The CLS is composed of 11 weighted patient
and operative parameters and was calculated as a
numeric score ranging from 0 to 43 (Table 1). A score
of 11 of 43 was associated with a 3% risk of AL, which
was the authors” cutoff for a low- versus high-risk
anastomosis'. Few studies have validated the efficacy
of the CLS™'8, thus, the clinical use of the CLS has
been limited. This present study aims to apply the CLS
in patients undergoing left-sided colorectal surgery to
evaluate the use of the CLS for predicting AL in a third-
level reference social security hospital in Mexico.

Material and methods
Study design and participants

A single-center retrospective study was designed and
conducted, previous IRB approval (R-2020-3001-079),

in patients who underwent left-sided colorectal surgery
with primary anastomosis and no diverting stoma from
January 2017 to July 2020. Left-sided colorectal surgery
was defined if the patient underwent left colectomy,
sigmoid resection, or rectal resection, and they were
considered as a single group. Exclusion criteria were:
recurrent disease (cancer), abdominoperineal resec-
tion, patients with sepsis caused by ITU that could have
been counted as an AL, and incomplete data.

Patient data and outcome parameters

The CLS was calculated from data obtained from the
medical record of each patient. AL was defined as a
leak of luminal contents from a surgical join between 2
hollow viscera diagnosed by any of the following when
clinical signs and symptoms (fever, pain, and sepsis)
were present: Radiologically (radiographic enema or
computed tomography with presence of leakage or col-
lection adjacent to the anastomosis); clinically (evidence
of bowel content or gas through a drain or wound); and
intraoperatively in a second surgery. AL was classified
as grade A: (no intervention), grade B: (active radiologi-
cal intervention without surgical intervention), and
grade C: (surgical reintervention) (7). Patients were
classified into two groups: AL (patients who developed
AL) and NO-AL (patients who did not develop AL).

Statistical analysis

Groups (AL and NO-AL) were compared using Student’s
t-test (continuous variables) and using Chi-square and
Fisher's exact (categorical variables). The predictive value
of CLS was evaluated by receiver operator characteristic
(ROC) curve. The predicting ability of the ROC curve was
determined by the area under the curve (AUC). The sen-
sitivity, specificity, positive predictive value (PPV), and neg-
ative predictive value (NPV) of the CLS were also evaluated
by ROC to calculate the statistical optimal cutoff value. An
AUC of 0.5-0.7 indicates a lower predictive value, 0.7-0.9
indicates moderate predictive value and 0.9 indicates a
high predictive value. Binary logistic regression analysis
was performed to determine the correlation between CLS
and AL with Hosmer-Lemeshow goodness of fit. p < 0.05
was considered statistically significant. Statistical analysis
was performed using IBM SPSS version 25.0.

Results

A total of 248 patients who underwent left-sided
colorectal surgery were identified. Forty patients were
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Table 1. Colon leakage score system

ltem Score

Age
<60
60-69
70-79
>80

AN =+ O

Gender
Female
Male

— O

American Society of Anesthesiologists
I
I
Il
v

D W = O

Body Mass Index
19-24 0
25-30
> 30/ < 19 or weight loss (> 5 kg/6 mo)

w —

Intoxication
None
Smoking
Alcohol (> 3 units/d)
Steroids (present use excluding inhalers)

Neoadjuvant therapy
None
Radiotherapy
Chemoradiation

NSO A O

Emergency surgery
None
Bleeding
Obstruction
Perforation

B~ W N O

Distance between anastomosis and anal verge (cm)
>10
05-10 cm
<5 6

w O

Additional Procedures
No 0
Yes

—

Blood loss (mL) and blood transfusion
<500
500-1000
1001-2000
> 2000

o W = O

Duration of operation (h: min)
<2:00
2:00-2:59
3:00-3:59
> 4:00

A~ = O

excluded from the study (10 recurrent disease, 10
abdominoperineal resection, and 10 incomplete data)
leaving 208 patients (138 colons and 70 rectums) who

were identified and included in the study. Baseline
patient characteristics, treatment, and outcomes are
shown in table 2. The mean age of all patients was
59.02 + 14.1 years with male predominance (55%).
ASA Il was the most common (53.8%) pre-operative
anesthetic classification. Eighty patients (38.5%) had
either tobacco or alcohol intake history and 42 (20.2%)
had both (alcohol and tobacco) intake history. In terms
of neoadjuvant therapy, 20.2% (n = 42) patients re-
ceived radiotherapy, 8.2% (n = 17) chemotherapy and
9 patients (4.3%) received radiotherapy and chemo-
therapy. Only one patient (0.5%) underwent emer-
gency surgery (obstruction). Most of the anastomosis
(67.3%) were 10 cm above the anal verge, and the
majority of the anastomosis were stapled (88%).
Eighty-seven percent (n = 182) of the surgery were
performed under 3 h.

The overall AL was 7.2% (n = 15) with 86.7%
(n =5) being grade C, 6.7% (n = 1) grade B, and 6.7%
(n=1) grade A. AL patients were older (68 years) than
NO-AL patients (58.3 years) and had higher ASA
grades (Il and V), and these differences were statisti-
cally significant (Table 2). No other statistically signifi-
cant differences in any patient characteristics were
noted between AL and NO-AL patients.

The Mean CLS of all patients was 7.2 + 3.2 (0-17).
Patients with AL had a statistically significantly higher
CLS (11.8 + 2.3) than NO-AL patients (6.8 = 3)
(p = 0.0001 by Student’s t-test). CLS values and AL
data for all patients are shown in figure 1. The AUC
(ROC analysis) for the prediction of AL by CLS was
0.898 (95% Confidence Interval [CI] 0.829-0.968,
p = 0.0001). A CLS of 8.5 had a 93.3% sensitivity and
72% specificity. The PPV of the CLS was 20.5% (95%
Cl: 16.6-25.2%) and the NPV of the CLS was 99.2%
(95% Cl: 95.4-99.8%). A CLS of 11 (original cutoff) had
a 53% sensitivity and 93% specificity. Binary logistic
regression showed that the odds ratio for AL prediction
by the CLS was 0.58 (Cl: 0.46-0.73) (p = 0.0001). The
Hosmer-Lemeshow goodness of fit for the regression
analysis was 2.54 (Chi-square) (p = 0.9).

Discussion

Herein, we demonstrate that the CLS has a good
discrimination capability in predicting AL in the left-
sided colorectal surgery, where a CLS of 8.5 had 93%
sensitivity and 72% specificity. A CLS of 8.5 had
99.2% NPV for AL appearance. Moreover, there was
also a well-adjusted statistically significant odds ratio
for CLS and AL.
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Table 2. Patient, treatment, characteristics, and outcome

ltem Value AL NO-AL p-value
(n =208) (n=15) (n=193)
Age (years) (mean + SD) 59.02 + 14.1 68 + 11.9 58.3 + 14.1 0.01*
Gender
Female (n), % (92)44.2 (6) 40 (86) 44.6 0.7
Male (n), % (116) 55.8 (9) 60 (107) 55.4
ASA (n), %
ASA | (39) 18.8 (0)0 (39)20.2 0.0001*
ASA I (112)53.8 (5)33.3 (107) 55.4
ASA I (51)24.5 (6) 40 (45) 23.2
ASA IV (6)2.9 (4)26.7 (2)1.2
BMI (kg/m?) (mean + SD) 25.6 + 4.05 272 +6.7 254 +£37 0.3
Intoxication (n), %
No (86) 41.3 (3) 20 (83) 43 0.08
Yes (122) 58.7 (12) 80 (110) 57
Anatomic Site (n), %
Colon (138) 66.3 (9) 60 (129) 66.8 0.5
Rectum (70) 33.7 (6) 40 (64) 33.2
Etiology (n), %
Cancer (172)82.7 (12) 80 (160) 82.9 0.7
Benign (36) 17.3 (3) 20 (33)17.1
Neoadjuvant therapy (n), %
No (140) 67.3 (8)53.3 (132) 68.4 0.2
Yes (68) 32.7 (7) 46.7 (61)31.6
Emergency Surgery (n), %
No (207) 99.5 (14) 93.3 (193) 100 0.07+
Yes (1)0.5 (1)6.7 0)0
Distance of anastomosis
to anal verge (cm) (n), %
>10cm (140) 67.3 (9) 60 (131)67.9 0.4
5-10cm (58) 27.9 (6) 40 (52) 26.9
<5cm (10)4.8 0)o0 (10)5.2
Additional procedures (n), %
No (180) 86.5 (12) 80 (168) 87 0.4
Yes (28) 13.5 (3) 20 (25) 13
Anastomosis type (n), %
Hand-sewn (25) 12 (3)20 (22) 114 0.3
Stapled (188) 88 (12) 80 (171) 88.6
Blood loss (cc) (n), %
<500 cc (185) 88.9 (11) 733 (174)90.2 0.06%
500-1000 cc (23) 111 (4)26.7 (19)9.8
Duration of operation (h: Min) (n), %
< 2:00 (95) 45.7 (8)53.3 (87) 451
2:00-2:59 (87)41.8 (5)33.3 (82)42.5
3:00-3:59 (24)11.5 (1)6.7 (23)11.9
> 4:00 2)1 (1)6.7 (1)0.5 0.09
Colon Leakage Score (mean + SD) 72+32 11.8+23 6.8 + 3.03 0.0001*

*Statistically significant by student t test
fStatistically significant by Chi-square.
*Fisher's exact

AL: anastomotic leak; ASA: American Society of Anesthesiologists; BMI: body mass index.
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Figure 1. Receiver operator characteristic curve for colon leakage
score.

The CLS comprises 11 variables with different
weighted points. According to the score; higher ASA
classification, high blood loss, and shorter anastomosis
distance to the anal verge confer the most points per
variable (from 0 to 6). In this sense, Dekker et al.' re-
ported statistically significant differences of mean CLS
and AUC when AL and NO-AL groups were compared,
and an odds ratio of 1.74 (95% CI = 1.32-2.28). An in-
depth examination of the results of our study reveals
that the significant differences and subsequent points
are given by the variables were the ASA classification
and blood loss (variables with high score points) fol-
lowed by age. We also had a significant difference in
AL CLS versus NO-AL CLS (12 vs. 7 points) and a
good AUC (close to 0.9) which was slightly lower than
the results obtained in the original publication.

The purpose of a score is patient stratification. In
particular, CLS might help the surgeon to define a low
versus a high-risk colorectal anastomosis. This deci-
sion is critical regarding whether to perform a divert-
ing stoma. Even though diversion stoma can reduce
the severity of AlL-related morbidity®'>'3, it has been
associated with perioperative mortality and longer
hospitalization of patients2. Surgeons’ clinical risk
assessment for AL appeared to have a low predictive
value in gastrointestinal surgery (< 60% both sensitiv-
ity and specificity)". Therefore, it is necessary to iden-
tify an objective and accurate system that can be

easily used to determine when to perform a diverting
stoma. One interesting feature of the ROC analysis is
the ability to choose a cutoff point, depending on the
emphasis on sensitivity and specificity. The majority
of the studies of CLS validation5'*'7 have determined
a cutoff value of 11 in the CLS. In this study, this cutoff
(11 points) had very good specificity (> 95%) but poor
sensitivity (around 50%). Our study evidences a lower
cutoff value (8.5), with better sensitivity and specificity
than 11 points, which might be useful to minimize the
risk of AL. In addition, when regression analysis is
performed, it is possible to determine risks, such as
AL in this setting. Here, the odds ratio of 0.58/CLS
value was statistically significant. Interestingly, the re-
gression model had goodness of fit by Hosmer-Lem-
eshow test as well.

As previously stated, few studies have validated the
CLS™'8, These studies are detailed in table 3. Several
aspects should be considered when examining all
these results. First; all the studies included only
colorectal cancer patients but this study and Dekker’s
CLS study. In this study, 82% of our patients under-
went surgery for cancer; thus, we decided to include
patients with a benign etiology of the disease to
broaden the predicting capability of the score similarly
to Dekker et al.™. In addition; there was not enough
information in the studies about patients who under-
went a non-diverting stoma in addition to the colorec-
tal surgery. It was our belief that not including patients
with a non-diverting stoma, created a more homoge-
nous study population. Another aspect is that the AL
rates in all the studies (including the present one)
were acceptable (< 10%), which might also work as a
surrogate marker for good study outcomes. Differ-
ences in scores between AL and NO-AL patients were
similar (5-6 points between studies)'®". Finally, it is
important to notice that the results of our study had a
lower cutoff value (8.5) with one of the highest sensi-
tivity and specificity of all studies, with a good predict-
ing capability (AUC).

Early detection of leakage at the anastomotic site
helps in the early detection, treatment, and prevention
of post-operative complications, sepsis, and mortality.
There are different strategies for identifying AL using
different markers, including C-reactive protein (CRP),
white cell count (WCC), and procalcitonin (PCT)®-2!,
CRP is being studied as a specific early protein marker
for postoperative complications. Acute phase reac-
tants are produced by hepatocytes in response to in-
flammatory cytokines®. The tendency for CRP usually
increases 48 h after surgery. A steady trend showing
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Table 3. Studies validating the colon leakage score

Author (year) Ref (n) Inclusion criteria AL rate (%) Mean CLS AUC (95% CI) Sensitivity Specificity  Cut-off
(%) (%) value
AL NO-AL

Dekker et al. 2011 121 Left-sided 8.3 15.7 7.6° 0.95(0.89-1.000) n/d n/d 11
colorectal surgery

Yu et al. 2016 304 Left-sided 6.9 13.8 7.75°  0.96 (091-1.00) 84.6 87.2 11
colorectal cancer

Sammour et al. 2017'® 626 Binational 7.2 13 8 0.8 (0.61-0.98) n/d n/d n/d
Colorectal Cancer
Audit database

Mufioz et al. 2018 180 Left-sided 6.6 115 6.9° 0.82(0.69-0.96) 67 89 11
colorectal cancer

Yang, et al; 2019%® 566 Left-sided 41 125 9.6° 0.7(0.61-0.78) 91.3 43.3 85
colorectal cancer

Present study, 2021 208 Left-sided 7.2 11.8 6.8°  0.89(0.82-0.96) 93.3 72 8.5

colorectal surgery

AL: anastomotic leak, AUC: area under curve, CLS: colon leakage score, n/d: not disclose, Ref: reference.

increased inflammatory markers, such as CRP, WCC,
and PCT would suggest looking out for an AL with the
clinical features™2'. Their levels between post-opera-
tive days 3 and 7 are carefully taken into consideration
as they could be the predictor of the leak®'. The post-
operative trajectories of these inflammatory markers
are very useful tools to predict AL after colorectal
surgery?'. Nevertheless; despite the usefulness of
these inflammatory markers, they are postoperatively
determined, as opposed to the CLS items, in which
most of them are pre-operative registered and the rest
of them are measured during surgery.

This study has limitations that we have to acknowl-
edge: First, the study is a retrospective single-center
with a moderate sample size for prediction, and pa-
tients were operated on by different surgical depart-
ments (colorectal surgery and surgical oncology)
which might bias the procedure. In addition, due to the
retrospective nature of the study, there is always the
possibility that the AL rate may be underestimated
(localized abscesses in a computed tomography
caused by a small leak may not be counted as AL).
This underestimation might have created a confusing
AL low prevalence, which might have influenced the
low PPV (20%). However, the NPV was superior to
99%, which means that a low CLS had a very good
probability of AL absence. Although the studies on
CLS have been retrospective, they have confirmed that
CLS is a tool to accurately identify patients at risk for
AL preoperatively, assisting surgeons in the surgical
procedure through a simple score calculation from 0

to 43. Thus, optimizing this score with an adaptation
of standard operating procedures could change pre-
operative decision-making regarding preventive mea-
sures for a favorable postoperative outcome. Finally, a
prospective comparison study between pre-operative
leakage scores and post-operative inflammatory mark-
ers (CRP and PCT) could enhance AL prediction and
subsequent management.

Conclusion

CLS is a useful tool to predict AL in the left-sided
colorectal surgery. Further larger prospective multi-
center series will continue to validate this score in our
institution and other hospitals.
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Sindrome de cocoon (peritonitis esclerosante encapsulante)
como causa de oclusidn intestinal en un paciente con bypass
gastrico

Abdominal cocoon syndrome (sclerosing encapsulated peritonitis) causing small bowel
occlusion in a patient with gastric bypass
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Resumen

La peritonitis esclerosante encapsulada es una condicion rara caracterizada por una membrana fibrética que se genera sobre
las asas intestinales causando cuadros de oclusion intestinal. Se presenta el caso de un paciente vardn de 56 afios con ante-
cedente de derivacion gastroyeyunal por laparoscopia que presenta oclusion intestinal. Se realizé tomografia computada que
evidencid sitio de transicion previo al sitio de anastomosis. Se realizd de anastomosis extensa y toma de biopsias. Histoldgi-
camente se observo engrosamiento de la membrana peritoneal, células fusiformes (D2-40 positivo en inmunohistoquimica)
similares a fibroblastos con ldminas de colageno peritoneal denso. La peritonitis esclerosante encapsulada es una patologia de
prevalencia desconocida. El cuadro clinico es inespecifico y el diagndstico definitivo es por patologia con biopsia peritoneal.

Palabras clave: Peritonitis encapsulante esclerosante. Laparotomia. Adherencidlisis. Cirugia de bypass gastrico.

Abstract

A rare condition, sclerosing encapsulating peritonitis, is characterized by a fibrotic membrane forming over the bowels, leading
to intestinal obstruction. In this case of a 56-year-old male patient with a history of laparoscopic gastric bypass, a computed
tomography scan showed findings indicative of the condition. Extensive adhesiolysis was performed, and biopsies confirmed
the presence of fusiform cells (D2-40 positive on immunochemistry) resembling fibroblasts, within dense collagenous peritoneal
tissue sheets, typical of sclerosing encapsulating peritonitis. The prevalence of this condition is uncertain, and diagnosis typi-

cally requires a peritoneal biopsy due to the nonspecific clinical presentation.

Keywords: Sclerosing encapsulating peritonitis. Laparotomy. Adhesiolysis. Gastric bypass surgery.
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Figura 1. Tomografia computada abdominal simple, corte coronal,
que muestra dilatacion importante de asas de intestino delgado sin
edema de pared. Las paredes con reforzamiento a pesar de ser un
estudio no contrastado.

|ntroducci6n

La peritonitis esclerosante encapsulada es una con-
dicién rara caracterizada por una membrana fibrética
que se genera sobre las asas intestinales causando
cuadros de oclusion intestinal. Su prevalencia es des-
conocida, pero se ha reportado que en los pacientes
con dialisis peritoneal es del 1.4% al 7.3%".

Caso clinico

Varén de 56 afios, con Unico antecedente de obesidad
morbida y derivacion gastroyeyunal por laparoscopia 2
anos previos, con posterior abdominoplastia. Inicid su
padecimiento con dolor abdominal subito epigastrico pos-
terior a la ingesta de alimento, acompafado de intoleran-
cia a la via oral, ndusea y vomito de 2 dias de evolucion,
por lo que acudio al servicio de urgencias. Se realizaron
estudios que solo destacaron proteina C reactiva de 10.3.

Figura 2. Laparotomia supra- e infraabdominal en la que se observan
asas encapsuladas en bloque, fijas y dilatadas. Todo esto recubierto
de peritoneo visceral engrosado y adherido.

La tomografia computarizada simple evidencié dilatacién
de esotfago distal, reservorio gastrico y asas de yeyuno
proximal (calibre de hasta 60 mm), asociado a sitio de
transicion previo al sitio de anastomosis, y engrosamiento
de pared (Fig. 1). Se sospechd una hemia interna y fue
sometido a laparotomia, donde se encontraron asas
intestinales fijas, dilatadas y rodeadas de una membrana
peritoneal engrosada, provocando adherencias firmes
entre asas y a la pared abdominal, involucrando solo las
asas del bypass en Y-de-Roux (Fig. 2). Se realizd adhe-
rencidlisis extensa y toma de biopsias. El paciente pre-
sent6 una adecuada evolucion posquirurgica y fue dado
de alta 4 dias después.

Histol6gicamente se observd engrosamiento de la
membrana peritoneal conformado por matriz fibrosa,
con células similares a fibroblastos, y abundantes vasos
sanguineos con variacion en el grosor de su pared y
congestivos. La capa de células mesoteliales era dis-
continua. Todos los fragmentos se encontraron recu-
biertos por material de aspecto fibrinoso. Las células
fusiformes resultaron positivas para D2-40. Hallazgos
microscopicos compatibles con esclerosis peritoneal
encapsulante (Fig. 3).
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Figura 3. A: tincion de hematoxilina y eosina, 10x. Cubierta mesotelial discontinua y de grosor variable. En la izquierda de la imagen se observa
recubrimiento por material fibrinoso. B: tincion de hematoxilina y eosina, 40x. Células fusiformes similares a fibroblastos. Los nticleos con
cromatina granular fina y hasta tres nucléolos pequefios. C: tincion de hematoxilina y eosina, 40x. Las paredes de los capilares con acentuada
variacion en su grosor. D: tincion de inmunohistoquimica para D2-40, 40x. Células fusiformes positivas.

Discusion

Las primeras descripciones de la peritonitis esclero-
sante se realizaron en la década de 1970, incluido un
reporte de 10 mujeres jovenes con cuadro de oclusion
intestinal agudo en las que se mostré asociacién con
menstruacion retrégrada?. Se clasifica como primaria o
idiopatica, la cual es menos frecuente, y se postula que
esta relacionada con procesos virales y reacciones
inmunitarias, como en los casos de menstruacion retro-
grada, y la secundaria con procesos cronicos irritativos
en la cavidad abdominal, como didlisis peritoneal,
tuberculosis, vélvulas ventriculoperitoneales, peritoni-
tis, sarcoidosis o trauma abdominal®. Segun la exten-
sion puede ser de tipo | con encapsulamiento parcial
de asas, de tipo Il con encapsulamiento completo o
de tipo Il con afeccion de asas intestinales y 6rganos
adyacentes®. El cuadro clinico es inespecifico, de

inicio insidioso y frecuentemente agudo, aunque tam-
bién se han reportado casos de cuadros subagudos y
cronicos; se acompafa de sintomas como anorexia,
nausea o vomito, distension y dolor abdominal difuso®,
lo cual en nuestro caso nos hizo pensar en causas mas
comunes de oclusion intestinal tras cirugia bariétrica.
Los estudios de imagen utilizados, como la radiografia
de abdomen, suelen arrojar resultados compatibles
con oclusion intestinal, o ser normales. La tomografia
computada es altamente sensible y puede mostrar
engrosamiento peritoneal, aglutinacién de asas intesti-
nales y dilatacion de la segunda y la tercera porciones
del duodenc®. Si bien dichos estudios son Utiles, el
diagnostico definitivo se realiza por histopatologia, que
puede encontrar areas de celularidad aumentada com-
puesta por fibroblastos, una matriz de tejido fibroconec-
tivo, infiltrado de células inflamatorias, mononucleares,
fibrina y congestién vascular®”.
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Braun et al.® propusieron las siguientes caracteris-
ticas histoldgicas para diagnosticar esclerosis perito-
neal encapsulante histolégicamente: presencia de
células similares a fibroblastos, presencia de exu-
dado, denudacion de células mesoteliales, zonas ace-
lulares, densidad de los vasos sanguineos, variacion
de la pared de los vasos sanguineos, presencia de
infiltrado inflamatorio agudo y crénico, depdsitos de
fibrina, depdsitos de hierro y expresion de podopla-
nina (D2-40) en células vasculares y no vasculares.
De estas, la presencia de células similares a fibro-
blastos, la denudacidn de células mesoteliales y la
expresion de podoplanina son las mas frecuentes
en los pacientes con esclerosis peritoneal
encapsulante.

El manejo agudo es quirdrgico y el hallazgo transo-
peratorio que mas se ha descrito es dilatacion de
asas intestinales que se encuentran recubiertas de
una membrana fibrocartilaginosa con adherencias fir-
mes entre asas, limitando el manejo a la reseccion
de la membrana y la liberaciéon de adherencias, asi
como la resecciéon de segmentos intestinales que se
encuentren con datos de isquemia 0 necrosis.

La tasa de recurrencia se desconoce; sin embargo,
la mortalidad asociada puede llegar a ser del 35.4%, y
se relaciona con complicaciones posquirdrgicas en un
7.7%°. Las complicaciones asociadas con la persisten-
cia de la peritonitis esclerosante se reportan en el
18.2%°.

En cuanto al manejo médico, se sugiere el trata-
miento de la causa (cuando aplique), como el cam-
bio de didlisis peritoneal a hemodialisis, o el manejo
de la tuberculosis en caso de que el paciente
cuente con esta comorbilidad®. El tratamiento inmu-
nosupresor se ha estudiado como resultado de
pacientes receptores de trasplantes renales en
quienes se observé mejoria del cuadro clinico. Far-
macos como los corticosteroides, la colchicina, la
azatioprina, la ciclosporina, el micofenolato y los
inhibidores de la rapamicina se han utilizado para
el manejo de esta patologia, pero con resultados
no concluyentes®.
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Shock hemorragico secundario a pseudoaneurisma roto de
arteria hipogastrica. Una complicacion infrecuente de la fuga
de anastomosis colorrectal

Hemorrhagic shock secondary to ruptured hypogastric artery pseudoaneurysm.
A rare complication of colorectal anastomotic leakage
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Resumen

La hemorragia masiva por rotura de un pseudoaneurisma de la arteria hipogastrica es una complicacion muy rara de la fuga
anastomdtica colorrectal. Mujer de 41 afios con antecedentes de cirugia por cancer de recto, que debuté con un cuadro de
rectorragias masivo y shock hipovolémico secundario a la rotura de un pseudoaneurisma de la arteria hipogastrica como
complicacion tardia de una fuga de la anastomosis colorrectal. La rotura de un pseudoaneurisma de la arteria hipogastrica se
debe tener presente en el diagnostico diferencial de pacientes con rectorragia masiva y antecedentes de dehiscencia de
anastomosis colorrectal. La embolizacion endovascular es actualmente el tratamiento de eleccion.

Palabras clave: Pseudoaneurisma de arteria hipogdstrica. Shock hemorrdgico. Fuga de anastomosis colorrectal.
Abstract

Massive bleeding due to rupture of hypogastric artery pseudoaneurysm is an exceptional complication of colorectal anasto-
motic leakage. A 41-year-old woman with history of rectal cancer surgery, who debuted with massive rectorrhagia and hypo-
volemic shock due to rupture of a hypogastric artery pseudoaneurysm as a late complication of a colorectal anastomosis leak.
The ruptured hypogastric artery pseudoaneurysm should be taken into account in the differential diagnosis of patients with
massive rectorrhagia and history of colorectal anastomosis leak. Endovascular embolization is considered the first-line treat-
ment.

Keywords: Hypogastric artery pseudoaneurysm. Hemorrhagic shock. Colorectal anastomosis leak.
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|ntroducci6n

Los pseudoaneurismas son lesiones vasculares
resultado de la rotura completa de todas las capas de
la pared arterial y de la extravasaciéon de sangre en
los tejidos circundantes, cuya pared esta formada por
las estructuras vecinas. Dentro de ellos, los pseudoa-
neurismas de la arteria hipogastrica son raros y suelen
ser secundarios a traumatismos, infecciones o causas
iatrogénicas. Reportamos el caso de una paciente
que debuté con un cuadro de shock hipovolémico por
rotura de un pseudoaneurisma de la arteria hipogéas-
trica como complicacion tardia de una fuga de anas-
tomosis colorrectal.

Caso clinico

Mujer de 41 afos, sin antecedentes médicos de
interés, intervenida de reseccién anterior de recto con
anastomosis colorrectal e ileostomia de proteccién
por adenocarcinoma de recto T4ANOMO, tras haber
recibido quimioterapia y radioterapia neoadyuvante.
A los 2 afios de seguimiento comenzé con un cuadro
de dolor neuropatico en la regidn presacra de dificil
control, diagnosticandose, mediante tomografia com-
putarizada (TC) con contraste rectal, de fuga de la
anastomosis colorrectal. Se realizd tratamiento quirur-
gico con drenaje transanal y antibioticoterapia, con
mejoria clinica y resolucion de la coleccién sacra.
Tres meses mas tarde, la paciente acude a urgencias
con un cuadro de rectorragias masivo de 24 horas de
evolucion. En la exploracion fisica presentaba una pre-
sion arterial de 85/50 mmHg y una frecuencia cardiaca
de 130 latidos por minuto, y en el tacto rectal se evi-
denciaron multiples codgulos en la ampolla rectal.
Dada la inestabilidad hemodinamica, se llevé a cabo
resucitacion con volumen y se realiz una angiotomo-
grafia (angio-TC), que informé de una arteria hipogéas-
trica derecha de paredes muy irregulares, sugestivo de
pseudoaneurisma, con extravasacion de contraste,
que se proyectaba medialmente hacia una coleccién
de 37 x 46 x 30 mm (AP x T x CC) a nivel presacro y
adyacente a la anastomosis (Fig. 1). Tras estos hallaz-
gos se realizaron una arteriografia (Fig. 2) y una embo-
lizacién con cianoacrilato desde el origen de la arteria
hipogéstrica derecha hasta la zona distal del pseudoa-
neurisma (Fig. 3). Las series de control no mostraron
puntos de sangrado activo. La paciente evoluciond de
manera favorable y fue dada de alta a los 5 dias. No

Figura 1. Pseudoaneurisma con densidad contraste (flecha).

se registraron nuevos episodios de sangrado durante
el seguimiento radioldgico posterior (Fig. 4).

Discusion

Los pseudoaneurismas de la arteria hipogastrica son
muy poco frecuentes, apenas descritos en la literatura y
con una incidencia desconocida. El principal mecanismo
etiologico son los traumatismos, seguidos de las complica-
ciones iatrogénicas por procedimientos endovasculares
0 cirugias pélvicas'. Las infecciones cronicas, los tras-
tornos del tejido conectivo, las vasculitis y la erosion
secundaria a malignidad también pueden estar implica-
dos en su formacion2. En nuestro caso, el desarrollo del
pseudoaneurisma fue por la erosién de la pared arterial
en contacto con la zona de fuga anastomética.

Los factores de riesgo de dehiscencia de anastomo-
sis tras reseccion anterior de recto son el sexo mascu-
lino, el indice de masa corporal >25 kg/m?, un riesgo
ASA (American Society of Anestesiologist) > 2, la qui-
mioterapia preoperatoria, un tamano tumoral > 5 cm,
un tiempo operatorio mas largo, el uso de multiples
lineas de grapado, la transfusion intraoperatoria y la
realizaciéon de anastomosis bajas. El nivel de estadiaje
TNM no se relacioné como factor de riesgo®.
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Figura 2. lliaca derecha con densidad pegamento (flecha).

La forma de presentacion mas habitual es el
hallazgo incidental sin asociarse a ninguna sintoma-
tologia, pero pueden aparecer signos y sintomas deri-
vados de la compresion local hasta en el 43% de los
casos*. La rotura ocurre en el 33-40% de los casos.
Su localizacion en la pelvis puede dificultar la identi-
ficaciéon durante la exploracion fisica. En estos casos,
el cuadro clinico se caracteriza por dolor abdominal
subito asociado a hipotensién arterial, y la mortalidad
es elevada, entre el 30% y el 50%>°.

El diagndstico se basa en las técnicas de imagen,
entre las que destacan la ecografia Doppler, la angio-TC,
la angiorresonancia magnética y la arteriografia®®. La
ecografia Doppler es una prueba no invasiva, pero
puede presentar limitaciones por la profundidad de las
arterias en la pelvis o la interposicion de gas intestinal.
La angio-TC es el método de referencia, ya que no solo
permite confirmar el diagndstico, sino también valorar
las caracteristicas morfolégicas del pseudoaneurisma,
que determinaran el tipo de tratamiento a realizar5®.

La terapia endovascular es actualmente de primera
eleccion para el tratamiento de los pseudoaneurismas
arteriales y se usa como una alternativa al manejo
quirtrgico. Chemelli et al.”, en su serie de tratamiento
endovascular de aneurismas aislados de la arteria
iliaca, informaron una tasa de éxito técnico del 90.1%

Figura 3. Arteriografia con pseudoaneurisma de la arteria hipogds-
trica (flecha).

LI\

Figura 4. Pseudoaneurisma hipogastrica derecha excluido (Flecha).

401



402

Cirugia y Cirujanos. 2024;92(3)

y una tasa de éxito clinico del 93.4%. Por lo tanto, los
buenos resultados intraoperatorios y posoperatorios
tempranos, asi como los resultados duraderos a medio
plazo, confirman que la terapia endovascular es hoy en
dia el tratamiento de primera linea de los pseudoaneu-
risma de la arteria hipogastrica®.

Existe una gran variedad de agentes embolizantes,
que se pueden clasificar en funcion de su tiempo de
accion en temporales y permanentes. Dentro de los
permanentes, los mas usados son los coils de platino
blando, el cianocrilato y el Onyx®; estos dos ultimos
son agentes liquidos muy usados en las embolizacio-
nes arteriales distales®.

Como conclusion, el caso presentado es una com-
plicacion muy rara de una fuga de anastomosis colo-
rrectal. Con este, solo son dos los casos reportados en
la literatura hasta la fecha actual™. No obstante, reco-
mendamos tener un alto grado de sospecha ante
pacientes con antecedentes quirtrgicos de dehiscencia
de anastomosis y cuadro de rectorragia masivo, ya que
la demora en el diagndstico se asocia a un mal pro-
nostico y una mayor mortalidad. Afortunadamente, en
nuestro caso, el rapido diagndstico y el oportuno trata-
miento condujeron a un buen resultado.
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CLINICAL CASE

Unusual neonatal case of superior mesenteric artery syndrome
with Meckel’s diverticulum and literature review

Caso inusual neonatal de sindrome de la arteria mesentérica superior con diverticulo de
Meckel y revision de la literatura
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Abstract

Superior mesenteric artery syndrome (SMAS) is a rare cause of duodenal obstruction which is characterized by compression
of the duodenum due to narrowing of the space between the superior mesenteric artery and aorta. Incomplete duodenal ob-
struction due to SMAS in neonates is rarely reported in the literature. In this case, it is a full-term 2-day-old male with the
complaint of recurrent vomiting starting soon after birth. The patient was diagnosed with SMAS and duodenoduodenostomy
was performed. Accompanying Meckel’s diverticulum was excised.

Keywords: Duodenal obstruction. Newborn. Superior mesenteric artery syndrome. Vomiting.

Resumen

El sindrome de la arteria mesentérica superior (SMAS) es una causa rara de obstruccion duodenal que se caracteriza por la
compresion del duodeno debido al estrechamiento del espacio entre la arteria mesentérica superior y la aorta. La obstruccion
duodenal incompleta por SMAS en recién nacidos rara vez se informa en la literatura. En este caso se trata de un varén de
2 dias nacido a término que presenta vomitos recurrentes desde poco después del nacimiento. El paciente fue diagnosticado

de SMAS y se le realizé duodenoduodenostomia. Se extirpd el diverticulo de Meckel que lo acompafiaba.

Palabras clave: Obstruccion duodenal. Recién nacido. Sindrome de la arteria mesentérica superior. Vomitos.
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|ntroduction

Superior mesenteric artery syndrome (SMAS), also
known as aortomesenteric duodenal compression,
cast syndrome, chronic duodenal ileus, or Wilkie syn-
drome, was first described in 1861 based on an au-
topsy case by Von Rokitansky'. David Wilkie published
the largest series of 75 patients in 1927, made a de-
tailed clinical and pathophysiological description, and
recommended treatment approaches; hence, it is also
called Wilkie Syndrome?. Cast syndrome was used by
Dorph in 19503. Finally, it was named as SMAS by
Kaiser et al. in 1960*.

SMAS is one of the rare causes of upper gastrointes-
tinal tract obstruction. It is characterized by the narrow-
ing of the space between the superior mesenteric artery
(SMA) and the abdominal aorta causing compression
of the third segment of the duodenum. Although the
exact prevalence of the disease is unknown, its inci-
dence is estimated to be between 0.1% and 0.3%. The
SMAS occurs in adolescents and mostly young adults
between the ages of 10 and 39 years, but can ulti-
mately occur at any age. It is observed 3:2 more fre-
quently in females than in males. An ethnic
predisposition has not been described, but familial
cases have been reported®®. Patients usually present
after orthopedic surgical procedures or acute weight
loss due to hyperthyroidism, anorexia nervosa, or
gastroenteritis. Symptoms typically consist of chronic
intermittent abdominal pain, vomiting (sometimes bil-
ious), nausea, early satiety, and anorexia’. In neo-
nates and infants, SMAS is extremely rare and
presents as a rare cause of feeding intolerance or
incomplete duodenal obstruction. The diagnosis of
SMAS is usually confirmed by upper gastrointestinal
radiography, but can also be diagnosed by computed
tomography or diagnostic laparotomy/laparoscopy.

Ethical approval

Ethical consent was obtained from the patient’s fam-
ily for the publication of the medical case and accom-
panying images. The ethical consent form was
archived by the first author of this article.

Case presentation
A 3065-g male baby was born at 38 + 3 gestational

weeks from a healthy 31-year-old mother with gravida
2 and 1 abortion. He was admitted to our hospital on

the 2" postnatal day due to recurrent bilious vomiting
soon after delivery. There were no abnormalities on
his prenatal follow-up. On physical examination, the
abdomen was mildly distended, there was no tender-
ness, and no mass was noted. Bowel sounds were
normoactive. Other systemic examinations were nor-
mal. The patient was followed up with an orogastric
tube and had 13 cc/h of bilious fluid. All laboratory
tests were normal. Antibiotic treatment was started
empirically in terms of neonatal sepsis. The abdomi-
nal ultrasound was normal. The patient’s complaints
persisted and therefore an upper gastrointestinal se-
ries with contrast was performed. A stenosis in the
third part of the duodenum and marked dilatations in
the second and first parts of the duodenum were ob-
served (Fig. 1). The late babygram revealed passage
of the contrast material to the colon (Fig. 2).

Diagnostic laparotomy was performed since the pa-
tient did not improve clinically. The patient was exam-
ined for duodenal stricture, and external compression,
especially the duodenal web and annular pancreas. It
was found that the duodenum was trapped under SMA
and this segment was stenotic (Fig. 3). In addition,
Meckel’s diverticulum was detected incidentally and
excised (Fig. 4). The ligament of Treitz was examined
and the position was found normal. After meticulous
dissection of the duodenum, the stenotic segment was
excised and duodenoduodenostomy was performed.
A penrose drain was left in place.

Following the operation, the patient was admitted to
the neonatal intensive care unit, and total parenteral
nutrition and antibiotherapy were redefined. Defeca-
tion occurred on the post-operative 2" day. Minimal
enteral feeding was initiated on the 5" post-operative
day orally. The patient gained weight and was dis-
charged on the post-operative 14" day.

Discussion

Intestinal obstructions either partial or complete oc-
cur approximately one in 1500 live births. Among the
rarest cases, SMAS is characterized by the obstruc-
tion of the duodenum beneath the SMA causing gas-
troduodenal dilatation®. Predisposing factors leading
to a reduction in the angle between the SMA and the
aorta resulting in SMAS include diseases associated
with significant weight loss with loss of peritoneal and
mesenteric adipose tissue responsible for the cushion
effect, acute or prolonged trauma, spinal disease or
deformity, peritoneal adhesions due to inflammation
or thickening of the mesenteric root.



Figure 2. The babygram performed 6 hours after the administration of
contrast agent. Passage of the contrast material beyond the 3rd por-
tion of the duodenum.

There are only two familial case series in the litera-
ture. The first case included a mother and her

S. Karagay et al. Superior mesenteric artery syndrome

Figure 3. During the operation, it was observed that the superior
mesenteric artery passed over the third portion of the duodenum and
caused duodenal obstruction (+: proksimal part of duodenum, *: supe-
rior mesenteric artery, **: third portion of the duodenum,).

daughter; the second included a father and his four
daughters®.

SMAS should be distinguished from the SMA-like
syndrome, in which the pressure exerted on the duo-
denum from SMA is secondary to the duodenal dilata-
tion. The variant with normal aortomesenteric angle
and reduced aortomesenteric distance may be associ-
ated with diminished mesenteric venous drainage'.
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Table 1. The reported data of superior mesenteric artery syndrome in neonates

No Author/year Age at diagnosis Sex

Symptom

Surgery

1 Caspi et al./2003 0 day (prenatal) Female
2 SézUubir et al./2006 1 day Female
3 Mosalli et al./2011 7 days Male
4 Our case 2 days Male

Polyhydramnios is, bilious vomiting

Bilious vomiting

Divided Treitz, stricturoplasty
for duodenal stenosis

Duodenojejunostomy

Abdominal distension, feeding Divided Treitz
intolerance, deterioration after diarrhea
Feeding intolerance, bilious vomiting Duodenoduodenostomy

Figure 4. Meckel’s Diverticulum.

SMAS has been described mainly in adults and
rarely in children, but neonatal SMAS is extremely
rare. Few cases in infancy and only four neonatal
cases including this case have been documented in
the literature (Table 1). All these neonatal cases were
presented with bilious vomiting and incomplete bowel
obstruction soon after birth”™'2, The third case is a
newborn SMAS which was provoked after an attack
of diarrhea™. Clinical signs include gastric enlarge-
ment, nausea, and vomiting (may contain bile), ag-
gravated by feeding. The main symptoms in the
newborn are vomiting and poor weight gain.

SMAS can be difficult to diagnose and is usually
diagnosed by exclusion or laparotomy. Radiological
features suggestive of SMAS are enlargements of the
proximal part of the duodenum and stomach on plain
abdominal radiography. On upper gastrointestinal

contrast series, obstruction in the third part of the
duodenum, significant delay of gastroduodenal pas-
sage by 4-6 h, retrograde movement of contrast agent
may be observed. Postural change, left lateral, or
prone positioning may resolve the obstruction. In cas-
es with complete obstruction, polyhydramnios, and
double bubble signs like duodenal atresia can be de-
tected on prenatal ultrasonography®.

Contrast-enhanced abdominal computed tomogra-
phy determines the anatomic location of the obstruc-
tion site and the angle formed by the SMA and the
aorta. Magnetic resonance angiography is also useful
for measuring the aortomesenteric angle. Fiberoptic
endoscopy is effective in distinguishing intraluminal
causes of occlusion if it can be passed through the
obstruction’.

There are two main goals of surgical treatment;
either bypassing the obstruction site or duodenal
release from the compression. It is known that per-
sistent pain and blind loop syndrome may be ob-
served in duodenojejunal bypasses while iatrogenic
malrotation and entrapment may complicate the lysis
of the ligament of Treitz'®. Unfortunately, consider-
ably high failure rates of these procedures provoked
us to think of a way to preserve the duodenal func-
tion and anatomy while preventing blind loop and
re-entrapment. In this case, we preferred to perform
end-to-end duodeno-duodenal anastomosis to pre-
vent any long-term complications. The meticulous
freeing of the duodenum and the anastomosis went
well and both the duodenum and SMA appear fine
after 1 year of post-operative evaluation. The patient
is thriving.

Conclusion

Although extremely rare in neonates, SMAS should
be considered in cases presenting with obstructive



upper gastrointestinal symptoms. Delayed diagnosis
will result in prolonged hospital stay and delay in feed-
ing. While duodenoduodenostomy appears as a prom-
ising technique, more data is needed further.

Funding

The authors declare no funding was received.
Conflicts of interest
interest to

The authors have no conflicts of
declare.

Ethical disclosures

Protection of human and animal subjects. The
authors declare that no experiments were performed
on humans or animals for this study.

Confidentiality of data. The authors declare that
they have followed the protocols of their work center
on the publication of patient data.

Right to privacy and informed consent. The au-
thors have obtained the written informed consent of
the patients or subjects mentioned in the article. The
first author (not corresponding author) of article is in
possession of this document.

S. Karagay et al. Superior mesenteric artery syndrome

Use of artificial intelligence for generating text.
The authors declare that they have not used any type
of generative artificial intelligence for the writing of this
manuscript, nor for the creation of images, graphics,
tables, or their corresponding captions.

References

1. VonRokitansky C: Lehrbuch der pathologischen Anatomie. 3rd ed., Vol.
3. Vienna: Braumdller und Seidel; 1861. p. 87.

2. Ali BIA, Bukhari KO, Alzahrani AS. Wilkie's syndrome in an adolescent
female patient. Int J Sci Rep. 2020;6:456-60.

3. Dorph MH. The cast syndrome; review of the literature and report of a
case. N Engl J Med. 1950;243:440-2.

4. Kaiser GC, McKain JM, Shumacker JB Jr. The superior mesenteric artery
syndrome. Surg Gynecol Obstet. 1960;110:133-40.

5. Heidbreder R. Co-occurring superior mesenteric artery syndrome and
nutcracker syndrome requiring Roux-en-Y duodenojejunostomy and left
renal vein transposition: a case report and review of the literature. J Med
Case Rep. 2018;12:214.

6. Alzerwi NAN. Predictors of superior mesenteric artery syndrome: Eviden-
ce from a case-control study. Cureus. 2020;12:€9715.

7. Okugawa Y, Inoue M, Uchida K, Kawamoto A, Koike Y, Yasuda H, et al.
Superior mesenteric artery syndrome in an infant: case report and lite-
rature review. J Pediatr Surg. 2007;42:E5-8.

8. Caspi B, Deutsch H, Grunshpan M, Flidel O, Hagay Z, Appelman Z.
Prenatal manifestation of superior mesenteric artery syndrome. Prenat
Diagn. 2003;23:932-4.

9. Martins AR, Cunha JF, Patricio J, Caravana J. Familial superior mesen-
teric artery syndrome. BMJ Case Rep. 2016;2016:bcr2016214784.

10. Shin J, Shin PJ, Bartolotta RJ. SMA-like syndrome with variant mesen-
teric venous anatomy. Clin Imaging. 2018;48:86-9.

11. Sdzubir S, Kahraman H, Arslan A, Ekingen G, Haluk Giiven¢ B. Incom-
plete duodenal obstruction in @ newborn. Indian J Pediatr. 2006;73:364-6.

12. Mosalli R, El-Bizre B, Farooqui M, Paes B. Superior mesenteric artery
syndrome: a rare cause of complete intestinal obstruction in neonates.
J Pediatr Surg. 2011;46:€29-31.

13. Ang D. Duodenoduodenostomy in the treatment of superior mesenteric
artery syndrome. Am Surg. 2020;89:1290-2.

407



CIRUGIA Y CIRUJANOS ‘ M) Check for updates

408

HISTORIA Y FILOSOFIA DE LA MEDICINA

Zidovudina, una breve historia antes del primer antirretroviral
en México
Zidovudine, a brief history before the first antirretroviral in Mexico

Hans Malagon-Tejeida
Division de Investigacion, Hospital Psiquidtrico Infantil Dr. Juan N. Navarro, Ciudad de México, México

Resumen

En el México de la década de 1980, el de la «renovacion moral», se vivio la apertura al mercado y la manifestacion del virus
de la inmunodeficiencia humana (VIH) y el sida. En este escrito se relatan las condiciones histdricas y terapéuticas del sin-
drome en los pacientes mexicanos, hasta la llegada del primer antirretroviral. Se trata de una reconstruccion de los hechos,
de los cuales se ha profundizado en aspectos médico-sociales, principales manifestaciones clinicas y terapéutica farma-
coldgica, hasta que interviene en la patogenia del VIH/sida el desarrollo de la zidovudina o azidotimidina (AZT), primer
antirretroviral en ser aprobado. No obstante, en el contexto mexicano este suceso no fue determinante para cambiar de
manera significativa la morbimortalidad de los infectados.

Palabras clave: Sida. Antirretrovirales. AZT. México. Historia de la medicina.

Abstract

In the 1980s in Mexico, that of the «moral renewal», there was the opening to the market and the manifestation of human immuno-
deficiency virus (HIV) and AIDS. In this writing, the historical and therapeutic conditions are related to alleviate the syndrome until
the arrival of the first antiretroviral. It is a reconstruction of the events, of which the medical-social, main clinical manifestations and
of course the pharmacological therapy, until de the development zidovudina or azidotimidina of AZT, the first antiretroviral to be
approved. Nevertheless, in the Mexican context, this event wasn't decisive to significantly change the morbility and the mortality.

Keywords: AIDS. Antirretrovirals. AZT. Mexico. History of medicine.

Correspondencia: Fecha de recepcion: 05-05-2022 Cir Cir. 2024;92(3):408-414
Hans Malagon-Tejeida Fecha de aceptacion: 15-10-2022 Contents available at PubMed
E-mail: hansmalagon @gmail.com DOI: 10.24875/CIRU.22000250 www.cirugiaycirujanos.com

0009-7411/© 2022 Academia Mexicana de Cirugia. Publicado por Permanyer. Este es un articulo open access bajo la licencia CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.24875/CIRU.22000250&domain=pdf
mailto:hansmalagon%40gmail.com?subject=
http://dx.doi.org/10.24875/CIRU.22000250


H. Malagén-Tejeida. Historia del primer antirretroviral en México

|ntroducci6n

El virus de la inmunodeficiencia humana (VIH) y el
sida (acrénimo de sindrome de inmunodeficiencia ad-
quirida), desde su primer reporte en 1981 en los Es-
tados Unidos de América (EE.UU.) y hasta el dia de
hoy, se han convertido en una de las infecciones mas
estudiadas en la historia de la humanidad. Se ha ge-
nerado conocimiento a través de la literatura biomé-
dica y se ha transformado radicalmente el
comportamiento sexual del ser humano.

Desde entonces, la necesidad por seguir estudian-
do acerca de este virus ha continuado, aunque con
sus matices. En México, la poblacion juvenil sigue
siendo un foco de atencion y pone de relevancia el
impetu por disponer de narrativas que les acerquen
a esta realidad histérica.

Es por ello que en este trabajo se proponga por
relato las condiciones histdricas y terapéuticas que,
en México, permitieron atender el proceso de la in-
munodeficiencia hasta la llegada de la monoterapia
con el primer antirretroviral: zidovudina o azidotimidi-
na (AZT).

La introduccion del VIH/sida a México

Es 1983 y la «renovacion moral» baila al ritmo
de Blue Monday entre vaivenes de cadera de cientos
de jovenes de México. Es un momento &lgido en la
historia del pais. En este binomio tiempo-espacio, la
esfera econdmica tiene un arranque protagdnico con
Miguel de la Madrid Hurtado a la cabeza del Estado
mexicano (1982-1988), alli donde persiste una aguda
crisis econémica marcada por factores como el incre-
mento del gasto publico y privado, la desequilibrada
relacién entre inflacién interna y externa, y el fortale-
cimiento del proceso de sobreevaluacién (por citar
algunos).

Neoliberalismo, globalizacién, desregularizacién, li-
bre comercio, apertura, liberalizacién y privatiza-
cién, son palabras empleadas como lingua franca'
para nombrar y describir este nuevo mundo erigido
por la naciente tecnocracia mexicana en las bases de
la economia que, estudiada en las principales univer-
sidades estadounidenses, esta ahora en el gabine-
te del ya aludido Miguel de la Madrid?.

La «McDonalizacién de la sociedad», entre otras
cosas, no solo asegura una afluencia en la entrada y
salida de mercancia a través de esta desregulariza-
cién comercial, sino que también, de manera mas

activa, permite el transito de personas a espacios
como EE.UU., cuna de la masificacion de la cultura
popular global y epicentro de la produccion y consu-
mo?; aspectos que, desde un punto de vista histdrico
y epidemioldgico, seran esenciales para determinar
la patogénesis del VIH/sida en México. Asi como se
estipula en Diseases and Human Evolution (2005)*, la
transformacion de las sociedades antes basadas en
la agricultura hacia un mundo industrializado y globa-
lizado ha alterado de forma radical y definitiva las
pautas de las enfermedades infecciosas.

Desde el 5 de junio de 1981, tras los primeros casos
reportados de un extrafio padecimiento en EE.UU., se
hizo sonar la alarma por las autoridades sanitarias,
los Centers for Disease Control and Prevention, a
través de la publicacion epidemioldgica Morbili-
ty and Mortality Weekly Report. En esta, los pacientes
mostraron un cuadro atipico: se trataba de cinco jo-
venes, tiempo atras sanos, de entre 29 y 36 anos, del
condado de Los Angeles, en California, que luego de
la aplicacién de estudios de laboratorio todos habian
sido reactivos para neumonia por el agente Pneumo-
cystis jirovecii, con infecciones por citomegalovirus y
candidiasis en la mucosa; ademas, se establecié que
dos de los cinco habian sucumbido en un periodo
corto.

Ahora bien, en lo que corresponde a los indices de
mortandad, desde el inicio se advirtié que una grave
deficiencia del sistema inmunitario era un indicador
clave (en un conteo, menos linfocitos CD4 o 200 cé-
lulas por milimetro cubico, ahora CD4 < 200), ocasio-
nando que estos inmunodeprimidos estuvieran
expuestos a diversas infecciones®.

Geograficamente, en cuanto a la diseminacién del
sida, al principio se crey6 que este se habia originado
en lugares como California y luego Nueva York, pues-
to que ahi se dio la alarma. No obstante, gracias a
las futuras investigaciones en filogenética se lograria
establecer un patrén en la distribucion de la naciente
pandemia: en EE.UU., el VIH/sida se hizo visible en
el estado neoyorkino, luego pasé a Georgia, para
después estar de forma paralela en Pensilvania y
California, y posteriormente en Nueva Jersey. Sin em-
bargo, antes de haber tocado suelo estadounidense,
el sida ya se encontraba presente en Haiti y aun antes
en el continente africano®.

Sobre la validez de lo mencionado, ahora a la in-
versa, se explica que desde la naciente Republica
Democratica del Congo, con su bullente progreso,
tanto por su descolonizacién como por la oleada de
movilizaciones de trabajadores congolefios hacia
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plantaciones de cafia en Haiti, el virus llegd a la isla
caribefa’ y a partir de ahi, con cierta prevalencia,
viajo hacia EE.UU. a través del burbujeante turismo
sexual®.

En lo que corresponde a la introduccion del VIH/
sida en México, hay evidencia que sostiene que se
traté de una enfermedad importada, cuando los pri-
meros pacientes mexicanos declararon haber vivido
o0 viajado fuera del pais por un tiempo, particularmen-
te en EE.UU. En otros casos, la infeccion ocurri6
mientras se encontraban en suelo mexicano y estos
declararon haber mantenido practicas sexuales de
riesgo con turistas estadounidenses®. Para cuales-
quiera de los casos, lo que se suscitd fue algo
que Lopez y Van Broeck (2015)° luego explicarian en
el hombre BH (bisexual y homosexual) extranjero, y
es que «fuera de sus condiciones cotidianas de
vida, [el viajero] se siente con mayor libertad para
ampliar ciertas limitaciones sociales, fisicas o intelec-
tuales... [y en consecuencia] ver potenciada su inte-
raccion sexual...”.

Fue asi, de vita et morbidus, que las autoridades
sanitarias recabaron informacion, algunas veces sen-
sible, otras veces honda; lo necesario como para
establecer un perfil, un patrén en la transmisién del
sida en el mexicano y, como es de suponer, la activi-
dad y la identidad sexuales formaban parte de ello.
De esto y otros apuntes, en comparacién con lo re-
gistrado en EE.UU., se tienen pocas investigaciones
en México. Aqui, dos de ellas se sirven para el pre-
sente escrito y son fuentes primarias.

Se trataba, por lo tanto, de un perfil epidemioldgico
esbozado basicamente por jovenes hombres mexica-
nos, con un promedio de 34.8 afos, que correspon-
dian a una clasificacion econémica de media a
alta; poco mas de la mitad se identificaron como
homosexuales y en menor medida como bisexual; al-
rededor del 92% se encontraban solteros. En lo con-
cerniente al lugar de residencia, hubo una mayor
distribucion entre Ciudad de México y luego en el
Estado de México, Jalisco y Monterrey, los Esta-
dos de la Republica Mexicana con mayor realizacion
industrial'®™,

En lo que respecta a las manifestaciones iniciales
mas frecuentes en el sindrome, el doctor Ponce de
Ledn (2011)", pionero en atencién con estos pacien-
tes, rememora que eran «las de un hombre joven con
pérdida de peso importante, diarrea cronica, lesiones
violaceas en la piel, candidiasis bucal y neumonia con
insuficiencia respiratoria».

Tabla 1. En contraste, la Secretaria de Salud y hospitales del
IMSS informaron modestas diferencias en los primeros pacientes
mexicanos

INCMNSZ IMSS

Diarrea Diarrea crénica

Pérdida de peso Candidiasis

Fiebre Trastornos respiratorios
Debilidad Tuberculosis
Linfadenopatia Linfadenopatia
Candidiasis oral Cefalea

Anorexia Fiebre

«Dermatitis» «Dermatosis»

Parestesias

IMSS: Instituto Mexicano del Seguro Social; INCMNSZ: Instituto Nacional de Ciencias
Médicas y de la Nutricion Salvador Zubiréan.

De fuera hacia dentro

No pasé mucho tiempo para que, a la suma de un
perfil epidemioldgico, mas los signos y sintomas ini-
ciales, se volviese decisiva la necesidad de disponer
de pautas que guiasen presuntivamente los diagnds-
ticos para sida. ;Como? A través de un criterio de
casos, mas o menos homogeneizado y abrazado en
los hospitales e institutos de mayor envergadura en
el pais. Apuntando ademas que, de acuerdo a las li-
mitaciones econdmicas propias de la época, un diag-
nostico para sida sin pruebas de laboratorio era una
apremiante realidad.

Habrase visto en las primeras anamnesis casos
como en el Instituto Nacional de Ciencias Médicas y
de la Nutricion Salvador Zubiran (primero en registrar
el primer caso de VIH/sida en México) y hospitales del
Instituto Mexicano del Seguro Social'®2 (Tabla 1).

En México, la atencién de las manifestaciones clinicas
discurrié esencialmente a través de la terapéutica con
antifingicos, antivirales y antibidticos, ya fuese como
intervencion terapéutica o profilactica'®®* (Tabla 2).

El primer antirretroviral

La historia del primer antirretroviral no comienza a
finales de 1980, o al menos no con la intencién de tratar
el VIH/sida, sino que mas bien data de varios afios
atrés, cuando en 1964, en la Wayne State Universi-
ty School of Medicine (ubicada en Detroit, Michigan,
EE.UU.), el cientifico estadounidense Jerome Phillip
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Tabla 2. Se observa que, debido a la falta de un medicamento efectivo contra el virus, se recurrié al uso de antibiéticos, antivirales y

antifiingicos para tratar las infecciones que surgieron

Manifestaciones clinicas Agente infeccioso

Tratamiento

Candidiasis oral Candida albicans

Neumonia por Pneumocystis jirovecii Pneumocystis jirovecii
Tuberculosis

Virus herpes simple tipos 1y 2 Virus herpes simple
Diarrea en la coinfeccion por VIH/sida
Infeccion por citomegalovirus Citomegalovirus

Criptococosis

Mycobacterium tuberculosis

Cryptosporidium spp./Isospora belli

Cryptococcus neoformans var. neoformans

Fluconazol
Trimetoprima-sulfametoxazol/pentamidina
Isoniazida

Aciclovir
Espiramicina/trimetoprima-sulfametoxazol
Aciclovir (para casos con retinitis)

Fluconazol

y Cryptococcus neoformans var. gatti

Toxoplasmosis Toxoplasma gondii

Azitromicina/trimetoprima-sulfametoxazol

Horwitz, de la mano de sus colegas, habia sintetizado
por primera vez la droga AZT, expeditamente con el
propdsito de tratar los tipos de cancer generados por
retrovirus (familia Retroviridae), pero con resultados po-
bres, lo cual hizo que la AZT quedara «a la espera de
la enfermedad adecuada», como dijo el doctor Horwitz.

Y asi transcurrieron muchos afios mas para que
esta situacion diera entrada a uno de los més reco-
nocidos y controvertidos actores en la historia del
primer antirretroviral, el oncologo e investigador esta-
dounidense Samuel Broder, que para aquellos mo-
mentos se encontraba laborando para el National
Cancer Institute (NCI) en Michigan (EE.UU.).

En efecto, la importancia de la irrupcién del doc-
tor Broder (un «personaje dinamico» en la efervescen-
te historia del farmaco AZT) radica en que con él se
amalgaman dos eventos importantes para generar una
alianza estratégica entre industria privada y publica.
Por un lado, Burroughs Wellcome (BW) se encontraba
con la apertura para involucrarse en conjunto para un
ensayo clinico, y por el otro se encontraba Broder, que
habia estado viajando por el pais exhortando a diver-
sas compahias farmacéuticas para que estas se ani-
masen a estudiar mas acerca del VIH/sida, considerando
que para aquellos afos la mayoria de estas se perci-
bian recelosas y desconfiadas en el tema. Incluso,
Broder llegd a instarles para que le hicieran llegar al
NCI sus compuestos mas prometedores.

Ascenso y caida de la AZT

Y asi sucedio, tras la recomendacién de la cien-
tifica Jane Rideout, en conjunto con la pericia

ganada estudiando tipos de retrovirus (sobre todo
en farmacos antivirales), cuando la BW —ni corta ni
perezosa— despachd para finales de 1984 aproxi-
madamente 50 compuestos al equipo de Broder,
todos marcados con un cdédigo de una o mas letras,
con la esperanza de que, en lo particular, el com-
puesto tras la inscripcion «S» fuese el elegido. Por
supuesto, esa «S» correspondia al c6digo otorgado
a la AZT mientras estuvo en el estante: 509US1. De
modo que, para febrero de 1985, el equipo de Bro-
der habia marcado la AZT como la mas eficaz de
entre todas las muestras remitidas, y en julio de
1985 pas6 de ser una investigacion en probeta a su
aplicacion en seres humanos, con resultados que
expresaban ser adecuados; a esas alturas, ya se
habian confirmado casos de VIH/sida en todo el
mundo.

Tales circunstancias —entiéndase tanto el clima
social ante los incipientes casos tratados con AZT
como el hambre de vida— sirvieron como partea-
guas para el desarrollo de un nuevo ensayo clinico
hacia marzo de 1986, uno que pudiese concentrar
una poblacion més extensa, aunado al desarrollo de
pruebas disefiadas y dirigidas cabalmente por cien-
tificos propios de la BW, sin subestimar que se tra-
taba del ensayo clinico que méas discusiéon ha
desencadenado por los entredichos éticos, procedi-
mentales y econdmicos que desde sus entrafias se
fueron generando.

Se tienen, por ejemplo, casos como que la BW no
contaba con la infraestructura necesaria para llevar a
cabo de forma integra los procesos de investigacion
y atencion, ya que, de acuerdo con las fuentes
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consultadas, esta se encontraba bajo construccion.
Asimismo, se necesitaba encontrar un medicamento
alternativo a la AZT, pues lo tipificado era tener otro
farmaco para poder cotejar resultados; sin embargo,
solo se contaba con AZT. Por tal motivo, la situacion
se traducia en el uso de un placebo, algo espinoso
aun para la comunidad biomédica, la cual tildaria tal
proposicion como deshonesta; y por ultimo, pero no
menos importante, el pais enfrentaba un desabasto
de timidina (de ahi que el medicamento sea nombrado
como azidotimidina [AZT]), materia prima para su pro-
duccién, lo cual complicaba el panorama, pues las
reservas mundiales resultaban insuficientes™.

¢Como se fueron distendiendo tales tesituras? En el
primero de los casos, se presume que la solucién vino
de la mano del doctor Broder, quien posibilitd la in-
fraestructura del NCI (instancia gubernamental) para
que alli se efectuasen los procedimientos necesarios.
En el segundo caso, acerca del dilema por el uso de
un placebo, se sabe que, sin medicamento alternativo,
se mantuvo la orden de administrar esta sustancia
inoperante a unos pacientes, mientras que a otros se
les dio AZT. Y finalmente, con respecto al abasto de
timidina, se obtuvo un desenlace favorable con el jefe
de desarrollo técnico de la BW, David Yeowell, cuando
declar6 en 1960 que una empresa farmacéutica habia
producido cantidades considerables de timidina y lo-
gré que esta le surtiera a lo largo del ensayo clinico
AZT. Incluso llegd a un acuerdo para que este sumi-
nistro en toneladas fuese con miras hacia el futuro.
Esta farmacéutica era Pfizer.

En fin, una vez reunido lo necesario, y sin animo de
obviar las dificultades ya mencionadas, en el ensayo
clinico a doble ciego se involucraron 282 pacientes en
un total de 12 centros médicos en EE.UU. Entre ellos,
se mostraba un perfil conformado por hombres homo-
sexuales, casi en su totalidad caucasicos, que habian
tenido cuadros de neumonia por P. jirovecii. Es pre-
ciso subrayar que no hubo datos que sefalaran el uso
de AZT en hombres latinos, aunque tampoco figuré
como criterio de exclusion de la investigacion.

Ahora bien, de los 282 pacientes, 145 recibieron
AZT en dosis de 1500 mg y 137 recibieron el placebo,
y la BW tomaba nota de lo que sucedia, en el supues-
to de que ellos desconocian quién recibia qué, excep-
to un panel de médicos externos cuya labor era
monitorear los resultados. Hasta que, de forma pre-
meditada, el ensayo se clausuré debido a la muerte
de 19 pacientes, quienes estaban consumiendo el
placebo, en contraposicion a aquellos que habian
recibido AZT, de los que solo habia muerto uno. Para

estos Ultimos, se describié que el medicamento tuvo
incidencia en tres aspectos fundamentales:
Reduccion de la mortalidad en pacientes con
sida (en comparacién con los que recibieron el
placebo).

Reduccién de las infecciones oportunistas
(especialmente neumonia por P. jirovecii).
Incremento del ndmero de linfocitos CDA4.

A partir de ese momento, el tiempo de aprobacion
por parte de la Food and Drug Administration para
que la AZT viera la luz ha sido uno de los lapsos méas
cortos en la historia de los antirretrovirales. Asi las
cosas, fue comercializada el 19 de marzo de 1987
bajo un nuevo nombre de patente: Retrovir®,

No obstante, la premura con que se aprobd el me-
dicamento, en calidad de «alta prioridad», trajo con-
sigo un costal de interrogantes que no se pudieron
resolver para aquel momento, como los posibles efec-
tos secundarios o los costes del medicamento. La
toxicidad generaba una supresion de la médula dsea,
con subsecuentes cuadros de anemia cursando con
neutropenia, situaciones que los pacientes referian
con sintomas como nausea, dolores de cabeza, in-
somnio y fatiga al inicio del tratamiento, y si llegaban
a un afo con este, miopatia'®. De lo contrario, ase-
guraban, permitia un periodo de sobrevida de 21 me-
ses, el tiempo suficiente para que los pacientes
pudieran poner en orden sus asuntos.

Lo anterior sin mencionar el elevado coste del Re-
trovir®, que era de entre $8,000 y $12,000 ddlares
estadounidenses por paciente, lo que para aquel en-
tonces fue calificado como el medicamento mas caro
en la historia'. Era una medicina practicamente in-
asequible para el bolsillo comun y para la cobertura
de algunos sistemas de salud en el mundo.

Por todo lo dicho, y bajo mucha presién, la BW tuvo
que enfrentarse a audiencias gubernamentales para
tratar de reducir el costo. Nueve meses después se
redujo un 20% y se explicd que tal decision se debid
a que habian bajado los costes de fabricacion. Pero
€so no seria suficiente para amortiguar la ira de las
personas y la cobertura de los medios, pues se fueron
sumando controversias que cuestionaban cada as-
pecto del farmaco, empezando por el ensayo clinico
y sus deficiencias elementales, como el enmascara-
miento de la AZT y el placebo, pues se aseguraba
que los pacientes siempre supieron qué estaban con-
sumiendo, ya fuese por el sabor, el olor o porque
algunos llevaban sus pildoras a quimicos para que
las analizasen, lo que tird por los suelos el tema del
ensayo doble ciego™.
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Otro aspecto fue el abaratamiento y la ayuda que
obtuvo la BW para hacer sus investigaciones en el
NCl y el poco reconocimiento que luego dieron a los
investigadores universitarios y gubernamentales (al
no considerarlos categdéricamente como coinvento-
res), pero sobre todo se criticaba la forma en que se
administraba el medicamento, que muchas veces era
a dosis elevadas, lo cual aseguraba una compra de
manera recurrente, sin tener que obviar las dificulta-
des médicas que enfrentaban los «AZTados»'®,

En México, mientras tanto, la posibilidad de adquirir
Retrovir® fue casi remota desde el inicio, pues se
habia logrado su aprobacion apenas en febrero de
1990, aunque para 1988 era posible obtenerla a tra-
vés de una peticion escrita y expedida por la Secre-
taria de Salud, en la que se solicitaba la venta de
Retrovir® en los laboratorios de BW o a través de
involucrarse en algunos ensayos clinicos que a cuen-
tagotas llevaron algunos institutos. Sin embargo, a
decir verdad, hubo mucho escepticismo alrededor de
ello, ya fuese por las luchas internas que se estaban
librando en suelo estadounidense o porque se prego-
naba que el fArmaco era tan citotéxico que te mataba
antes que el propio sindrome; inventos y creaciones
propias de la imaginacion de los llamados «vampiros
iatrogénicos»'®. También brillaron por su ausencia
quienes tomaban decisiones en materia médica en
México, quienes poco se pronunciaron y dieron espa-
cio a la especulacion y la desinformacién'. El doctor
Gustavo Teran, fundador del Centro de Investigacion
en Enfermedades Infecciosas, apenas comentd que
el Retrovir® tenia efectos «marginales» y de «poca
duracién», y que la sobrevida entre los mexicanos
alcanzaba solo unos 6 u 8 meses.

No pasé mucho tiempo para que luego apareciera
el uso de la didanosina (ddl) como sucedaneo al Re-
trovir®, y luego la zalcitabina (ddC), que eclipsaria a
la AZT, hasta que en 1996 llegaron desde Vancouver,
Canada, los resultados del empleo del tratamiento
antirretroviral de gran actividad (TARGA), que demos-
traron de manera fehaciente que la combinacién de
tres o cuatro antirretrovirales reducia la morbimorta-
lidad, permitia un grado de supresién del VIH y con-
feria una mayor tolerancia; por tales motivos, es
usado hasta nuestros dias™.

Conclusiones
La irrupcion del VIH/sida supuso, entre todas sus

vicisitudes, un avance en el ambito biomédico. Estos
progresos incluyeron tanto los intentos por

explicarse la patogenia como las aspiraciones de
paliar dicho mal.

Tales avances (entiéndase la terapéutica farmaco-
I6gica) fueron posibles gracias a determinadas condi-
ciones, pero otras no los favorecieron. En México, la
parte econdmica tuvo un papel fundamental, puesto
que permitié el uso de la terapéutica con antifungicos,
antibioticos y antivirales como base para el tratamien-
to de las manifestaciones de VIH/sida, pero no para
la compra del primer antirretroviral, ya fuese por las
consecuencias de las politicas neoliberales que en-
frentaba el pais o por el debilitamiento del Estado
benefactor, pero ain mas por el eminente costo de la
AZT. En tal sentido, se entiende que haya resultado
mas funcional en términos econdmicos el uso de los
farmacos antes mencionados.

De igual importancia fueron las pruebas realizadas
en EE.UU., que no arrojaron informacion concluyente
acerca del uso de AZT en la poblacién latina y que
dejaron un cerco de interrogantes, porque para la
poblacion caucésica fue significativa en términos de
mayor sobrevida y de reduccion de la morbimortali-
dad, en especial de la neumonia por P. jirovecii, la
cual no era la principal causa de muerte entre los
casos mexicanos.

Para concluir, es importante mencionar que la ra-
lentizacion en la adquisicion de AZT, y el encareci-
miento de su uso en ensayos clinicos en algunos
institutos, se debieron en buena parte al silencio por
parte de las autoridades ante la presencia del VIH/
sida en México, lo cual obstaculizé e invisibilizd la
seccién de una «generacion perdida» que no conocid
los albores del porvenir.
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Se ha estudiado con gran interés el articulo de
Herrea-LeBlanc et al.! titulado Didmetro del conducto colé-
doco por grupos de edad en pacientes adultos sin pato-
logia biliar. Pina et al.? analizan el didmetro del conducto
colédoco y enfatizan que, a pesar de que las muestras
fueron extraidas de preparados cadavéricos, obtuvieron
conclusiones muy similares a las encontradas en la litera-
tura respecto al valor del diametro. Describen también que
el diametro del conducto puede variar segun la porcion
anatomica especifica analizada, describiendo valores de
5.88 mm y 6.51 mm para las porciones retropancreatica
e intrapancreatica, respectivamente. Ademas, sefialan
que estas medidas estan sujetas a variaciones que pue-
dan derivar de alteraciones o anormalidades de las estruc-
turas adyacentes a cada porcion en particular.

En contraste, Worku et al.® analizaron el diametro
del conducto biliar comun (colédoco) teniendo en
cuenta otros factores ademas de la edad, entre los
cuales se mencionan el peso, el indice de masa cor-
poral, la colecistectomia previa, los medicamentos y
el tipo de modalidad de imagen. En sus resultados
hallaron una discrepancia entre la mayoria de los
datos descritos en la literatura respecto al limite supe-
rior de diametro del colédoco, siendo este inferior a
los que se mencionan en otros textos (5.9 mm).

Es preciso mencionar que existe una gran cantidad
de variantes anatémicas y de factores que pueden influir
y modificar el didmetro de las vias biliares, en particular
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del colédoco, siendo generalmente no modificables y
dificiles de identificar con anticipacion para disminuir el
riesgo de complicaciones derivadas de intervenciones
quirdrgicas. Asi pues, serian de gran utilidad investiga-
ciones futuras que permitan seguir esclareciendo qué
repercusiones podrian tener estas variables sobre los
procedimientos que involucren la manipulacion y el con-
tacto con las estructuras de la via biliar.
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SynDaver® synthetic human cadaver: a 3D simulator for anatomy education and surgical
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Sr. Editor:

La ensefianza de la anatomia humana y de las téc-
nicas quirurgicas ha sido siempre la base de la for-
maciéon médica y del cirujano general. Desde sus
inicios, el conocimiento anatémico y las destrezas qui-
rurgicas han estado basados en la diseccion de cada-
veres humanos. Sin embargo, los estudiantes y los
residentes de medicina y cirugia, por términos de bio-
seguridad, se enfrentan a un problema complejo, ya
que los cadaveres humanos cada vez son mas difici-
les de conseguir, y aun mas las piezas del sistema

nervioso central, sin olvidar su dificil manejo fuera de
los anfiteatros'.

Por esta razdn, se han estado fabricando simulado-
res que complementen la diseccion y el adiestramiento
quirargico frente al uso de caddveres humanos. Uno
de estos simuladores es el cadaver humano sintético
SynDaver®, de la empresa norteamericana SynDaver
Laboratories, fabricado con polimeros parecidos al
latex, los cuales permiten realizar procedimientos qui-
rargicos como suturas, nudos quirdrgicos, diseccio-
nes, colecistectomias y apendicectomias (Fig. 1).

e

=

Figura 1. A: estudiante de medicina realizando una diseccion en la cavidad abdominal. B: exposicion de la cavidad toracoabdominal.

Correspondencia: Fecha de recepcion: 19-07-2022
Manuel Uribe-Miranda Fecha de aceptacion: 29-07-2022
E-mail: mdjum93@gmail.com DOI: 10.24875/CIRU.22000369 www.cirugiaycirujanos.com

0009-7411/© 2022 Academia Mexicana de Cirugia. Publicado por Permanyer. Este es un articulo open access bajo la licencia CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Cir Cir. 2024;92(3):417-418
Contents available at PubMed

417


http://crossmark.crossref.org/dialog/?doi=10.24875/CIRU.22000369&domain=pdf
mailto:mdjum93%40gmail.com?subject=
http://dx.doi.org/10.24875/CIRU.22000369

418

Cirugia y Cirujanos. 2024;92(3)

Del mismo modo, sirven para visualizar grandes
vasos, musculos, 6rganos y diferentes planos anaté-
micos que permiten a los estudiantes y residentes
conocer la textura y las dimensiones similares a las
del cadaver fresco, en comparacion con los cadaveres
fijados con formaldehido, los cuales presentan modi-
ficaciones en su color y forma2. Por otro lado, pode-
mos mencionar que el costo de un cadaver humano
sintetico SynDaver® es de US$ 80,000. Sin embargo,
es necesario tener sumergido completamente al cada-
ver humano sintético en agua corriente con sal de
mesa comun y detergente liquido para trastes, requi-
riendo un cambio de agua quincenal con la finalidad
de conservar fresco y flacido el material con el que
esta fabricado®.
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