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Prevalence of pulmonary thromboembolism in patients 
undergoing abdominopelvic surgery with respiratory distress
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Abstract

Objective: The objective of the study was to determine the prevalence of pulmonary thromboembolism (PET) and to iden-
tify its risk factors in patients operated on a scheduled basis, in the general surgery service from the High Specialty Medical 
Unit Hospital de Especialidades de Puebla, of the Mexican Social Security Institute. Methods: Descriptive, retrospective, 
and cross-sectional study of 52 patients’ records with PET and pulmonary angiotomography whose indication was respira-
tory distress; from 2612 operated patients from November 2015 to March 2018, the sampling was not probabilistic. The 
statistics was descriptive, with measures of central tendency and dispersion. Fisher test and Rho Spearman were used. 
Results: There was association between the development of PET and trans-surgical time (p = 0.018), with the D Dimer 
(p = 0.014), there was correlation between PET and Wells scale (p=0.001) and blood transfusion (p=0.044). Age, gender, 
body mass index, pre-operative diagnosis, thromboprophylaxis, blood transfusion, and surgical approach were not risk fac-
tors. Conclusion: The prevalence of post-operative PET in patients with respiratory distress after surgical procedure is 5.7% 
and the mortality is 33.3%.
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Resumen

Objetivo: Determinar la prevalencia de la tromboembolia pulmonar (TEP) e identificar sus factores de riesgo en los paci-
entes intervenidos en el servicio de cirugía general de manera programada de la Unidad Médica de Alta Especialidad 
Hospital de Especialidades de Puebla, del Instituto Mexicano del Seguro Social. Método: Estudio descriptivo, retrospectivo 
y transversal de 52 expedientes de pacientes con TEP y angiotomografía pulmonar cuya indicación fue la dificultad respi-
ratoria, de 2612 pacientes operados de noviembre de 2015 a marzo de 2018. El muestreo fue no probabilístico. La es-
tadística fue descriptiva, con medidas de tendencia central y de dispersión. Se utilizó prueba de Fisher para riesgo y Rho 
de Spearman. Resultados: Hubo asociación entre el desarrollo de TEP y el tiempo transquirúrgico (p = 0.018), y con el 
dímero D (p = 0.014); hubo correlación entre la TEP y con la escala de Wells (p = 0.001) y con la transfusión de hemoderiva-
dos (p = 0.044). La edad, el sexo, el índice de masa corporal, el diagnóstico preoperatorio, la tromboprofilaxis, la transfusión 
de hemoderivados y el abordaje quirúrgico no fueron factores de riesgo. Conclusión: La prevalencia de TEP posquirúr-
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Introduction

Pulmonary thromboembolism (PTE) is a clinical 
manifestation that consists of pulmonary circulation 
mechanical obstruction by a thrombus or embolus in 
an environment of hypercoagulability and endothelial 
damage. It is the most dreaded complication of ve-
nous thromboembolic disease1.

PTE is associated with congenital risk factors, such 
as dysfibrinogenemia, anti-thrombin deficiency, C pro-
tein deficiency or S protein deficiency, and acquired 
risk factors, such as major surgery, advanced age, 
prolonged immobilization, cancer or previous throm-
bosis, which cause endothelial damage and that ex-
plain its pathophysiology2-4.

The importance of recognizing these risk factors 
has as its main element preventing them if possible 
and developing strategies to reduce the incidence of 
PTE5-7. Hypercoagulability state and endothelial dam-
age have been shown to be present up to 28 days 
after surgery and can still cause PTE8.

The prevalence of PTE in operated patients is un-
certain, but it is estimated to be 5-25% in patients 
associated with surgical events, a figure comparable 
to the incidence of the disease itself9. Abdominal sur-
gery involves surgical procedures that are a risk factor 
for the development of PTE; it can be associated up 
to 6% as a direct cause of it10.

For the diagnosis of PTE, pulmonary angiotomog-
raphy has become the gold standard. In patients with 
low or intermediate clinical probability of PTE, as as-
sessed using the Wells rule, a negative result has a 
high negative predictive value (NPV) of up to 96%, 
while only 60% has a high probability. In contrast, the 
positive predictive value (PPV) of a positive pulmo-
nary angiography is high (92-96%) in patients with 
intermediate or high clinical probability, but much low-
er (58%) in patients with low probability before the test 
for PTE11.

The treatment of choice in patients with PTE con-
tinues to be anticoagulation, as well as mechanical 
ventilation and hemodynamic life support. Anticoagu-
lation is recommended to prevent both early death 
and recurrent or fatal symptomatic PTE. Anticoagula-
tion standard duration should cover at least 3 months12.

Knowing the prevalence of PTE in patients operated 
at the general surgery department is useful for improv-
ing and proposing prophylactic measures adapted to 
the needs of the hospital, as well for as the average 
population served at that department, in addition to 
optimizing the use of resources and offering better 
post-surgical results to patients, and thus reduce 
thrombotic events morbidity and mortality.

The purpose of this work was to determine the prev-
alence of PTE and identify its risk factors in the gen-
eral surgery department of the High Specialty Medical 
Unit (UMAE – Unidad Médica de Alta Especialidad) 
of the Mexican Institute of Social Security (IMSS – 
Instituto Mexicano del Seguro Social) of Puebla, in 
the period comprised between November 2015 and 
March 2018. All patients had a pulmonary angiogra-
phy, the indication of which was respiratory distress 
after scheduled surgical procedures and was part of 
the PTE diagnostic protocol.

This study complied with the following ethical guide-
lines: it was approved by the local research and ethics 
committees for health research of the participating 
medical unit, it was designed according to the General 
Statute of Health in matters of research, Technical 
Standard number 313, Federal regulation title 15, in 
addition to the Declaration of Helsinki, as well as the 
Official Mexican Standard NOM-012-SSA3-2012. In-
formed consent was not filled out because data were 
collected from patient records.

Methods

A descriptive, retrospective, and cross-sectional 
study was carried out where only medical records 
were analyzed of patients who had a pulmonary an-
giotomography and who, after elective abdominal sur-
gery, presented with respiratory distress at the UMAE, 
Specialty Hospital of Puebla, National Medical Center 
Major General Manuel Ávila Camacho, IMSS, from 
November 2015 to March 2018.

The sampling frame was non-probabilistic, and the 
sample size was suitable to the researcher, given by 
the total number of patients who met the inclusion cri-
teria in the study period and to eliminate sampling bias. 
The eligible population was 2612 electively operated 

gica en pacientes que cursan con dificultad respiratoria después del procedimiento quirúrgico es del 5.7% y la mortalidad 
es del 33.3%.
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patients during the study period. From this total number 
of patients, 52 abdominal surgery patients who had a 
pulmonary angiotomography available with post-oper-
ative respiratory distress as its indication were select-
ed. Patients of both genders, IMSS affiliates, with PTE 
diagnosed by pulmonary angiotomography, with com-
plete medical records were included. Patients operated 
on in another hospital unit with a previous PTE diag-
nosis were excluded from the study. Due to the type of 
study, there were no censoring criteria, and no hypoth-
esis was generated as well.

The following variables were used for the study: pre-
surgical diagnosis, gender, age, body mass index, me-
chanical thromboprophylaxis, drug thromboprophylaxis, 
Wells scale score, pulmonary angiotomography, D-di-
mer, American Society of Anesthesiology (ASA) scale, 
surgical approach, surgical time in minutes, trans-sur-
gical bleeding in milliliters, surgical pathology-associ-
ated comorbidity, and differential diagnoses.

Results

A total of 2612 patients were reviewed, out of whom 
52 met the selection criteria. Patient age was 50.4 
years, ranging from 28 to 76 (± 13.5 years). Gender 
distribution was 50% males and 50% females (n = 26 
each).

As an anthropometric measure, the body mass in-
dex was measured, and a mean of 28.18 was found, 
ranging from 21 to 39 (± 4.2974 kg/m2). Regarding 
patient pre-surgical diagnoses, the most common was 
rectal cancer, with 14 patients (26.9%), followed by 
colon cancer and pancreatic cancer with seven pa-
tients each (13.5%), and in third place, gastric cancer 
with four patients (7.7%); the rest are shown in 
table 1.

Of the performed interventions, surgical approach 
was open in 43 patients (82.7%) and laparoscopic in 
9 (17.3%). Among the comorbidities the patients had, 
type 2 diabetes mellitus and high blood pressure were 
the most common, with 16 (30.8%) each; the rest of 
comorbidities are shown in table 2.

Patient surgical risk was calculated with the ASA 
scale. ASA I was observed in 2 (3.8%), ASA II in 46 
(88.5%), and ASA III in four patients (7.7%). Mean 
trans-operative surgical time was 164.9 min, ranging 
from 55 to 320 (± 69.6 min). The number of patients 
requiring blood products was 19 (36.5%), while 33 
(63.5%) did not require them.

Mean observed trans-surgical bleeding was 541.4 mL, 
ranging from 5 to 1900 (± 480.7 mL). Mean D-dimer 

Table 1. Diagnoses of the patients included in the study

Diagnosis n %

Rectal cancer 14 26.9

Colon cancer 7 13.5

Pancreatic cancer 7 13.5

Gastric cancer 6 11.5

Esophageal cancer 4 7.7

Intestinal perforation 9 17.3

Lithiasic cholecystitis 4 7.7

Gastroesophageal reflux disease 5 9.6

N 52 100

Table  2. Comorbidity of patients with post-surgical respiratory 
distress

Disease n %

Type 2 diabetes mellitus 16 30.8

High blood pressure 16 30.8

Ischemic heart disease 6 11.5

Chronic kidney disease 4 7.7

Chronic obstructive pulmonary disease 1 1.9

No comorbidity 9 17.3

Total 52 100

after acute respiratory distress was 1697.96 µg/L, rang-
ing from 670 to 3452 (± 812.1 µg/L). As for the Wells 
scale for PTE suspicion, in 19 patients (36.5%), it was 
2 points, in 28 patients (53.8%), it was 3 points and in 
five patients (9.6%), it was 4 points.

Observed prophylactic measures were mechanical 
thromboprophylaxis with compression bandages, 
which were used in all patients; drug thromboprophy-
laxis, in which enoxaparin was used, was preopera-
tively administered in 12 patients (23.1%) and 
postoperatively in 30 (57.7%); no medication was used 
in ten patients (19.2%).

As a final cause for respiratory distress, pulmonary 
atelectasis was found in 23 patients (44.2%) and 
acute lung edema in 6 (28.8%); the rest are shown in 
table 3.

The comparison surgical time means between the pa-
tients who developed and did not develop PTE was 
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No variables were found to be risk factors for the 
development of PTE (Fig. 2).

Discussion

In the present study, the prevalence of PTE was 
determined in patients who underwent surgery in the 
general surgery department in the setting of abdomi-
nal surgery and who experienced respiratory distress 
after the procedure.

Patient mean age was found to be in the fifth de-
cade, which compared to other studies is lower. The 
study by Parry et al.13 and that by Melloul et al.14 ob-
served a patient mean age between 10 and 15 years 
older than in this study. The study by Jeremitsky et al.15 
had a similar age to that of the patients in our sam-
ple16. In said studies, age is not regarded as a risk 
factor, except for the study by Stroh et al.16, where a 
higher prevalence of PTE was observed in older peo-
ple. Contrary to what Stroh et al.16 observed, within the 
present study, no age differences or associations with 
the development of PTE were observed.

As for gender, the sample consisted of the same 
number of men and women, which is different from 
what was observed in the study by Parry et al.13, which 
had a lower number of women than of men. However, 
no associations with gender were observed, similar to 
that which was observed by Melloul et al.14 and con-
sistent with that which was observed in the present 
study, where gender did not have an association with 
the presence of PTE. Another study, carried out of 
Jeremitsky et al.15, observed that thrombotic events 
were more common in women than in men.

Regarding the surgeries within the study, all were 
elective and most patients had an open procedure; this 
variable was not associated with the presence of PTE. 
However, in contrast to the study by Melloul et al.14, 

Table 3. Post-operative respiratory distress etiology

Diagnosis n %

Pulmonary atelectasis 23 44.2

Acute lung edema 6 11.5

Mediastinitis 5 9.6

Abdominal sepsis 15 28.8

Pulmonary thromboembolism 3 5.7

N 52 100

Table  4. Association between gender, Wells scale, packed red 
blood cell transfusion, and surgical approach and the development 
of pulmonary thromboembolism 

Variable Thromboembolism Total Fisher p

Yes No

Gender
Males
Females
Total

1
2
3

25
24
49

26
26
52

0.5

Wells scale 
2 points
3 points
4 points
Total

0
0
3
3

19
28
2

49

19
28
5

52

0.001

Blood product 
transfusion

Yes
No
Total

3
0
3

16
33
49

19
33
52

0.044

Surgical approach
Open
Laparoscopic
Total

3
0
3

40
9

49

43
9

52
0.558

statistically significant (p = 0.018, Spearman). In addition, 
to find out the association between blood product trans-
fusion and the appearance of PTE in patients with post-
surgical respiratory distress, a comparison was made 
using 2 × 2 contingency tables with Fisher’s exact test, 
where a significant difference was obtained (p = 0.044) 
between the patients who developed PTE and those who 
did not. As for D-dimer, a statistically significant value 
was obtained using Spearman’s correlation (p = 0.014). 
Regarding the Wells scale as a suspicion scale for the 
development of PTE, using Fisher’s exact test, p = 0.001 
was obtained, which was considered statistically signifi-
cant (p ≤ 0.05) (Tables 4 and 5) (Fig. 1).

Table  5. Correlation between age, body mass index, D-dimer, 
surgical time, and bleeding and the development of pulmonary 
thromboembolism

Variables and development or not of 
pulmonary thromboembolism

Spearman’s Rho p

Patient age −0.233 0.816

Body mass index −0.605 0.548

D-dimer −2.540 0.014

Surgical time (min) −2.451 0.018

Trans-surgical bleeding (mL) −0.248 0.077
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Figure 2. Correlation between main diagnosis-associated comorbidities and the development of pulmonary thromboembolism.
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Figure 1. Correlation between pre-operative diagnosis and pulmonary thromboembolism development.

associations between surgeries and the presence of 
PTE were observed, with major resections in open 
surgery being found to be associated with a higher 
prevalence of PTE14.

The two most common comorbidities were high 
blood pressure and type 2 diabetes mellitus, but they 
were not found to be associated with the development 
of PTE in patients, similar to the results of the study 
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by Stroh et al.16, who also found high blood pressure 
and type 2 diabetes to be common comorbidities and, 
similarly, they did not have a statistically significant 
association. As for differences, their study found sleep 
apnea as comorbidity, but this was not observed 
among the patients of the present study. Contrary to 
our findings, the study by Kokudo et al.17 also found 
comorbidities such as chronic obstructive pulmonary 
disease, ischemic heart disease, smoking, and alco-
holism, which are variables that were not observed in 
this study.

The surgical risk that was most commonly observed 
in our patients was ASA II, which was not associated 
with the presence of PTE, which is consistent with 
what Kokudo et al.17 observed in their study, where 
surgical risk was not associated as a risk factor.

Surgical time had a mean of 164 min, and this vari-
able was found to be correlated with the presence of 
PTE. In patients who had PTE, surgical time was sta-
tistically longer than in the patients who did not have 
PTE (p = 0.10). This was similar to that which Kokudo 
et al.17 found in their study, where surgical time and 
the presence of PTE were also associated. This result 
is different from that reported by Parry et al.13, who 
did not find an association between both variables. 
Trans-surgical bleeding was not a variable that was 
observed to be correlated with the presence of PTE, 
which was similar to that observed by Parry et al.13.

Regarding the Wells scale, most patients had a 
score of 3. When statistical analysis was carried out, 
mean score was observed to be different in patients 
with PTE in comparison with those without it. As for 
prophylactic measures, all patients received mechani-
cal prophylaxis with medium compression stockings, 
and medications were used in most patients; this vari-
able was not associated with the appearance of PTE.

PTE prevalence in patients with post-operative re-
spiratory distress was 5.7%, which is higher than that 
found by Wang et al.18 in their study, where PTE ac-
counted for 0.46% of post-surgical thrombotic events.

D-dimer, as a test performed in patients with acute 
respiratory distress, showed a sensitivity of 95%, 
specificity of 5%, a NPV of 94%, and a PPV of 51%. 
Despite being statistically significant, in our study, it 
has low specificity and turns out to be highly sensi-
tive. Regarding the Wells scale as a scale for the 
probability of PTE, it offers a sensitivity and specific-
ity in our study of 50%, a NPV of 94% and a PPV of 
6%, which indicated that this is an adequate test for 
the diagnostic workup of patients with suspected 
PTE. With regard to pulmonary angiotomography as 

a reference study, we obtained a sensitivity of 100% 
and specificity of 50%, PPV of 6%, and NPV of 100%; 
this confirms the test as the standard method for PTE 
diagnosis.

Similarly, mean age, body mass index, bleeding 
amount, gender, pre-operative diagnosis, surgical risk 
on ASA scale, trans-surgical bleeding, and type of 
approach and comorbidity were compared, and they 
were not different between patients with post-surgical 
respiratory distress who developed PTE and those 
who did not.

Based on these results, avoiding prolonged surgical 
times and inappropriate use of blood transfusions are 
proposed, as well as using the Wells scale to identify 
patients with likelihood of PTE, and D-dimer determi-
nation in patients at risk of PTE. Using prophylactic 
measures, such as low molecular weight heparin, pre-
surgically as long as there are no contraindications, 
and systematic use of medium compression stockings 
in the lower limbs is recommended, as well as early 
mobilizing the patients.

Conclusion

The prevalence of post-surgical PTE in patients with 
respiratory distress is 5.7%, and mortality is 33.3%. 
No risk factors for the development PTE were found.
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