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ABSTRACT… Objectives: The aim of this study is to assess the risk of venous thromboembolism 
(VTE) in surgical patients. Study Design: An Observational Study. Setting: 4 Tertiary Hospitals 
in Faisalabad city. Period: 6 months from July 2015 to December 2015. Material & Methods: 
Clinical data sheets of surgical in patients of 4 teaching hospitals in Faisalabad city were 
retrospectively reviewed. Caprini assessment model (CAM) was used for VTE risk assessment 
and the patients were classified into very high risk (VHR), high risk (HR), moderate risk (MR) and 
low risk (LR) groups. The data was collected on an Excel spread sheet and statistical analysis 
was done using SPSS version 17. Chi square test was carried out to assess the association of 
VTE risk with age, gender, BMI and surgical units. Results: We identified a total of 256 patients 
from July 2015 to December 2015. The median age was 42 years. 118 (46%) patients were male 
and 138 (54%) were female. 106 (41.4%) patients were VHR and 124 (48.4%) patients were HR 
for VTE according to CAM. Nineteen (7.4%) patients were MR and only 7 (2.7%) patients were 
LR.  Higher age and male gender were found to be significantly associated with the high risk 
for VTE (p<0.001). Conclusion: Our study shows that the postoperative surgical patients are at 
higher risk of developing VTE. There is statistically significant association between increasing 
age and male gender with risk of VTE in this group of patients. 
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INTRODUCTION
Venous thromboembolism (VTE) comprises of 
Deep vein thrombosis (DVT) and pulmonary 
embolism (PE). DVT refers to formation of blood 
clots in one of the body’s large veins, most 
commonly in the lower limbs. Proximal DVT is 
defined as DVT in iliac, femoral or popliteal veins 
while Distal DVT refers to thrombosis distal to the 
popliteal veins including calf muscle veins. PE 
occurs when a portion of blood clot breaks loose 
and travels in the blood stream, first to heart and 
then to lungs causing partial or complete blockage 
of pulmonary artery or one of its branches.1 
The phenomenon of VTE compromises venous 
return of blood flow from the affected area. In the 
specific case of PE, VTE can result in decreased 
oxygenation of the blood by the lungs. VTE is a 
cardiovascular disease and risk factors for arterial 
and venous thrombosis (VT) are the same. The 

Virchow’s Triad proposes that VTE occurs as 
a result of blood stasis, vascular endothelial 
injury and inherited or acquired hypercoaguable 
states.2 Keeping in view the pathophysiology of 
VTE, the patients after surgery are at higher risk 
of VTE because surgery induces inflammatory 
responses and hypercoagulable state along 
with endothelial injury. After surgery limited 
movements result in venous stasis. If other risk 
factors are also present, the patient may be at 
high risk of VTE.3 

Postoperative PE and DVT are major causes of 
mortality and morbidity in surgical patients.4 Over 
one hundred and fifty thousand deaths occur 
annually in United States due to VTE. The death 
rate from PE exceeds the death rate of myocardial 
infarction (MI), and 80% of patients who died of 
PE are diagnosed on postmortem examination.5 
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It is thought that the incidence of VTE is lower 
in the Asian population as compared to Western 
countries but this is not true.6  Wong et al concluded 
that incidence of symptomatic VTE in Asian trauma 
patients is the same as in American population.7 
According to S. Liao et al, the incidence of VTE 
is lower in Asian than Europeans; however the 
proportion of provoked and preventable events 
are similar to those of European population.8 
Cohen et al reported similar results of VTE events 
after major orthopedic surgery. In a systematic 
review and meta-analysis by B. Kanchanabat 
et al, there was no postoperative death despite 
omission of thromboprophylaxis  after 2000 
orthopedic procedures.9 This review does not 
represent population of south Asian countries 
which include a substantial proportion of Asia 
representing nearly  20% of the world’s population. 
Another systematic review and meta-analysis 
by B.Kanchanabat et al reported that rate and 
mortality of post-operative VTE in moderate risk 
surgery in Asian patients is less than European 
and American population.10 This study also 
does not include South Asian population and 
venogram for diagnosis of DVT was done only in 
one study. Susanto A.P et al concluded after a 
cross-sectional study in Singapore that incidence 
of VTE after major surgery is as common in Asian 
patients as published data in other populations.11 
Sixty percent of the patients with fatal outcome 
have some prodromal symptoms which are often 
misinterpreted and preventive treatment is not 
provided.12 Eighty percent of deaths due to VTE 
are diagnosed after postmortem examination.13 
This observational study was conducted across 4 
teaching hospitals in Faisalabad city to estimate 
the risk of VTE in surgical patients.

MATERIALS AND METHODS
We retrospectively reviewed clinical case notes of 
patients admitted to surgical units of 4 teaching 
institutions in Faisalabad city including Punjab 
medical college, Madinah medical college, 
Independent Medical College and Aziz Fatima 
Medical College from July 2015 to December 2015. 
Three of these institutions were in private sector 
and all four hospitals had over 100 acute care beds 
and performed major surgical procedures. Data 
was collected from general surgical, orthopedics, 

neurosurgery and Gynecology & obstetrics (G&O) 
units allowing inclusion of all patients with age 
over 18years, immobility for more than 72 hours 
due to any surgical procedure or complication of 
surgery or surgical procedure lasting more than 
45 minutes duration under general, spinal or 
epidural anesthesia. General medical, pediatric, 
cardiac surgical and palliative care patients were 
excluded from the study as well as the patients 
with incomplete medical records. A team of 4 
doctors collected the data after formal training 
about the study aim, design and ethical protocols. 
The data was collected on data forms and Caprini 
Risk Assessment Model was selected for this 
purpose. The data included patient age, gender, 
weight, blood group, name of surgical unit and 
surgical procedure performed. The risk factors for 
each patient were scored and added up to obtain 
the cumulative VTE risk and level of risk. The risk 
score and stratification of patient into low risk (LR), 
moderate risk (MR), high risk (HR) or very high 
risk (VHR) was performed according to Caprini 
risk assessment model. Based on BMI, patients 
were further categorized into 2 groups (BMI>30, 
BMI<30). The sample size for 95% confidence 
interval (CI) and error of 5% was calculated to 
be 256. The study was approved by Ethical 
Review Committee of Pakistan Medical Research 
Council. This was a retrospective observational 
study hence the patient’s consent was waived 
off. The medical records of 256 patients were 
reviewed. Incomplete data forms were not 
included in final analysis. A descriptive analysis of 
the percentage of the study population with level 
of risk was calculated. All data was collected on 
an Excel spread sheet and statistical analysis was 
done using SPSS version 17. Chi square test was 
carried out to assess the association of VTE risk 
with age, gender, BMI and surgical units.

RESULTS
A total of 256 patients were identified from 4 
hospitals in Faisalabad city in the period from 
July 2015 to December 2015 with a median age 
of 42 years. Eleven percent of patients were 
above the age of 61 years. Forty six (n=118) 
percent of patients were males and fifty four 
(n=138) percent were females. After exclusion of 
G&O patients, there were 65.2% (n=118) males 
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and 34.8% (n=63) females in general surgery, 
orthopedic surgery, and neurosurgery. The study 
population contained 90 (35.2%) patients from 
general surgical units followed by G&O (n=75, 
29.3%), Orthopedic surgery (n=56, 21.8%) and 
neurosurgery (n=35, 13.7%) respectively. Table-I

Twenty six (10%) patients were obese with 
BMI >30%. Identified risk factors for VTE 
included malignancy (n=10, 4%), myocardial 
infarction, heart failure or chest infection (n=16, 
6.25%), hormone replacement therapy or oral 
contraceptive pills (n=4, 1.56%), multiple trauma 
(n=22, 8.6%), hip or knee surgery (n=25, 9.76%), 
stroke due to trauma or as a complication of 
surgery (n=17, 6.64%) , inflammatory bowel 
disease (n=1, 0.39%) and varicose veins (n=2, 
0.78%) respectively.

Using caprini risk assessment model, 106 (41.4%) 
patients were identified as VHR for VTE followed 
by HR (n=124, 48.4%), MR (n=19, 7.4%) and LR 
(n=7, 2.7%). 

VHR patients were mainly in orthopedic surgery 
(69.6%) followed by neurosurgery (54.3%), 
general surgery (45.6%) and G&O (9.3%) 
respectively. G&O had highest proportion of HR 
patients (77.33%) followed by general surgery 
(50%), neurosurgery (28.6%) and orthopedic 
surgery (16%) respectively. Table-II

Seventeen percent of neurosurgical patients 
were MR for VTE followed by orthopedic surgery 
(12.5%), G&O (4%) and general surgery (3.3%). 
LR of VTE was observed in 1.1% patients in 
general surgery, 1.8% in orthopedic surgery and 
6.7% in G&O. Chi square analysis was done to 
assess the association of VTE risk level with age, 
gender, BMI and type of surgical unit. Increasing 
age and male gender was found to be significantly 
associated with the high risk for VTE (p<0.001). 
Table-III to VI, Figure 1-2 Furthermore, general 
surgery, orthopedic surgery, neurosurgery and 
G&O has level of risk as mentioned in literature 
(p<0.001). However, BMI was not found to be 
significantly associated with level of risk in this 
study (p=0.285).

Surgical Specialty Number Males Females Median Age BMI>30%
General Surgery 90 54 36 45 years 11
Orthopedic Surgery 56 37 19 43 4
Neurosurgery 35 27 8 40 4
Obs & Gynae 75 NA 75 40 5

Table-I. Patient demographics in different surgical specialties

Surgical Specialty Very High Risk
(VHR)

High Risk
(HR) Moderate Risk (MR) Low Risk

(LR)

General Surgery 45.6%, n=41 50%, n=45 3.3%, n=3 1.1%, n=1
Orthopedic Surgery 69.6%, n=39 16.1%, n=9 12.5%, n=7 1.8%, n=1
Neurosurgery 54.3%, n=19 28.6%, n=10 17.1%, n=6 0
Obs & Gynae 9.3%, n=7 80%, n=60 4%, n=3 6.7%, n=5

Table-II. VTE risk stratification according to Caprini assessment model in different surgical specialties

Total
1 2 3 4 5 6

1 1 4 4 0 0 0 9

Risk 2 1 5 5 3 1 1 16
3 3 35 32 31 22 3 126
4 2 14 14 25 26 24 105

Total 7 58 55 59 49 28 256

Table-III. Age cross tabulation
Study of Association between Risk and Age Count
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DISCUSSION
Postoperative hospitalized surgical patients 
are at higher risk of VTE due to stasis, vascular 
endothelial injury and hypercoagulable state. 
There are various national and international 
evidence based guidelines for diagnosis and 
management of these patients. Caprinin risk 

assessment model is useful tools to risk categorize 
these patients and plan for thromboprophylaxis. 
Adherence to clinical guidelines reduces 
incidence and complications of VTE.14 There 
is a misconception that risk of VTE in surgical 
patients is low in Asian countries. This study was 
conducted to estimate the risk of VTE in four 

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 49.084a 15 .000
Likelihood Ratio 53.781 15 .000
Linear-by-Linear Association 34.908 1 .000
N of Valid Cases 256

Table-IV. Chi-square tests
a. 14 cells (58.3%) have expected count less than 5. The minimum expected count is .25.

Gender Total
Male Female

1 3 6 9

Risk 2 8 8 16
3 40 86 126
4 66 39 105

Total 117 139 256
Table-V. Gender cross tabulation

Study of association between risk and gender Count

Value df Asymp. Sig. (2- sided)
Pearson Chi-Square 23.016 3 .000
Likelihood Ratio 23.336 3 .000

Linear-by-Linear Association 11.174 1 .001
N of Valid Cases 256

Figure-1. Age is significantly associated with Risk 
(P< 0.001)

Figure-2. Gender is significantly associated with Risk 
(P < 0.001)
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large tertiary hospitals in Faisalabad city and the 
results were compared with studies published 
in literature. The results of this study show that 
97.2 % of hospitalized surgical patients are at risk 
of VTE including Very High Risk (VHR=41.4%), 
High Risk (HR=48.4%) and Moderate Risk 
(MR=7.4%) patients. ENDORSE (Epidemiologic 
International Day for the Evaluation of Patients at 
Risk for Venous Thromboembolism in the Acute 
Hospital Care Setting) is a multinational cross 
sectional study which concluded that overall 
92.5% of hospitalized patients are at risk of VTE.15 
Another multinational AVAIL-ME study reported 
that 85% hospitalized patients are at risk of VTE 
in middle eastern population.16 The results of our 
study are comparable to the results of ENDORSE 
study and AVAIL-ME study regarding risk of VTE 
in hospitalized patients. Greets et al reported 
that risk of postoperative VTE is very high after 
major orthopedic surgery and the rate of DVT 
after lower limb surgery is around 40-60% without 
thromboprophylaxis.17 These findings correspond 
to the results of our study which shows that 69.6% 
patients in orthopedic surgery were at VHR for 
VTE.

In our study, risk of VTE was also very high in 
neurosurgical patients (54.3%) while General 
surgical and G&O patients were predominantly 
HR for VTE.  The risk factors for VTE including 
obesity, use of oral contraceptive pills and 
hormonal replacement therapy are less common. 
Higher age and male gender were found to have 
significant association with the risk of VTE which 
is consistent with the published data.18 Our study 
is a further addition to the existing literature on 
this subject. The results of this observational 
study can also help to rectify the misconception 
in healthcare professionals about the level of risk 
of VTE in Asian population. This study however 
has some limitations. It is a retrospective study 
with small sample size and the data was collected 
from 4 hospitals in one city. The findings may not 
reflect the incidence of VTE across the whole 
country. However the findings do highlight the 
gravity of the problem and need for a wider 
nationwide guidelines for management of this 
group of patients.

CONCLUSION
Vast majority of surgical inpatients are at 
risk of VTE. Risk assessment for venous 
thromboembolism should be an essential part of 
initial work up and management plan for these 
patients. Development of local and national 
guidelines can help improve patient care.
Copyright© 19 Dec, 2018.
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