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INTRODUCTION 

Deep Vein Thrombosis (DVT) or Venous Thrombo-

Embolism (VTE) is one of the common postoperative 

complications observed among the Western population. 

During the acute phase of DVT, 10 to 40% of patients 

may develop PE (Pulmonary Embolism), having a 

mortality rate as high as 10 to 20%.1 However, the 

mortality rate for PE has been stated to be as high as 30% 

in studies that included autopsy-based diagnosis of PE. In 

fact, autopsy studies document that 50% of all patients 

dying in hospital have some form of DVT, pointing out 

that many episodes of PE may go unrecognized clinically 

before death.2 Surgical removal of malignant tumours and 

abdominal surgeries are supposed to be the high risk 

factors for development of DVT.3 The high incidence of 

DVT in postoperative patients is due to the multiple risk 

factors that exist in patients admitted to hospitals, the 

most important being malignancies, vascular disease, 

trauma, and surgery, as well as other conditions that lead 

to prolonged hospitalization. In the process leading to 

thrombosis, the damage to vascular endothelial cells 
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caused by abdominal surgery and tissue injury, and 

underlying coagulation disorders are all interrelated.4 

DVT commonly affects the calf veins or the deep veins of 

the pelvis. In high risk hospitalized patients, most deep 

vein thrombi occur in the small calf veins, are 

asymptomatic, and are hence rarely detected. Vague 

aching pain, tenderness along the distribution of the 

veins, oedema, and erythema are some nonspecific signs 

and often vary in frequency and severity. Tenderness, 

swelling of the whole leg, more than 3cm difference in 

circumference between calves, pitting oedema, and 

collateral superficial veins are the most specific signs. A 

combination of 3 or more signs, with the absence of 

another likely diagnosis makes DVT more probable. To 

identify clinically important thrombi in patients, Wells’ 

score for DVT have been developed, which combines 

multiple clinical parameters to increase the sensitivity.5 

Recently, the revised Geneva score has also been 

introduced for determination of probability of pulmonary 

embolism.6 Along with these scoring systems, D-dimer 

assay is validated as a diagnostic tool to safely exclude 

the diagnosis of VTE due to its high negative predictive 

value.7,8 Though venography was traditionally regarded 

as the gold standard for diagnosis, recent publications 

have found that Doppler ultrasound has very high 

sensitivity (up to 100%) and specificity (91.8%) as well.9 

Some studies are proclaiming that Doppler ultrasound 

can be taken as the current gold standard for diagnosis of 

DVT.10  

Since DVT and PE gain importance as postoperative 

complications and their treatment is accompanied by 

morbidity including recurrence and bleeding 

complications, thrombo-prophylaxis becomes important 

for improving the prognosis as well as quality of life. 

Although numerous effective methods are available for 

reducing and even preventing DVT and PE, studies have 

shown that only 21 to 35% of the surgeons take 

appropriate prophylactics steps for their patients.11,12 For 

patients with cancer who are undergoing major surgery, 

the American College of Chest Physicians 

recommendations include routine thrombo-prophylaxis 

with Low Molecular Weight Heparin (LMWH) 10,000 to 

15,000IU/day and for patients with cancer with additional 

risk for VTE, the recommendation is to use LMWH in 

combination with mechanical methods such as sequential 

compression devices.13 Mechanical prophylaxis methods 

such as elastic (Tedd) stockings, intermittent pneumatic 

compression devices, and venous foot pump counteract 

stasis, one of the three aspects of Virchow’s triad and 

have been demonstrated to be effective and safe. 

Pharmacologic options for thrombo-prophylaxis include 

unfractionated heparin (UFH), LMWH, Fondaparinux, 

and Vitamin K antagonists.14,15 

The incidence of DVT as well as VTE in Asian patients 

is traditionally considered to be lower than the Western 

population. Very few studies have come out of India on 

this subject and hence very little is known about the true 

incidence of this condition. This issue has acquired 

greater significance in Indian subjects in recent times as 

there has been a manifold increase in the number of 

major surgeries. However, there are no clear guidelines 

regarding the prophylaxis for VTE for Indian patients. 

This fact is all the more important in a country like India 

where a majority of the general population may not be 

able to afford such a cost of treatment unless the public 

health care system is able to provide it free of cost. That 

would necessitate gross change in funds allocation. If the 

incidence of DVT is truly negligible, prophylaxis may 

not be indicated in our patients. Also, there are possible 

medico-legal implications of not subjecting patients 

undergoing major surgery to routine thrombo-

prophylaxis, as this might be considered as an act of 

negligence.  

With this background, the general aim of this review was 

to assess the incidence of documented venous thrombo-

embolism in patients undergoing major abdominal 

surgeries at our institution. Ours is a large volume, 

tertiary level care centre in the public sector and caters to 

a large number of patients from the southern states of 

India. Because the general guidelines regarding routine 

thrombo-prophylaxis were established after the study 

period only, we assumed it was very rare for any patient 

in our study to have received prophylactic anti-

thrombotic measures. The primary objective of this study 

was to find the incidence of deep venous thrombosis 

developing after major abdominal surgeries, over a 5-year 

study period. 

METHODS 

The study was carried out at the General Surgery 

department of Government Medical College, 

Thiruvananthapuram, Kerala. Institutional Ethics 

Committee clearance was obtained before data collection. 

The case sheets of all the patients who underwent elective 

major abdominal surgeries during the study period from 

January 2008 to December 2010, were obtained from the 

Medical Records Library. For the purpose of the study, 

major abdominal surgery was defined as any abdominal 

surgical procedure done under general anaesthesia where 

the total duration of operation lasted more than 1 hour.  

Inclusion criteria: patients aged between 18-80 years, 

patients who underwent any abdominal surgery which 

lasted more than 1 hour, during the study period of 2 

years at our institution. Exclusion criteria: patients 

already on anticoagulants, patients with diagnosed 

bleeding or clotting disorders, pregnant as well as 

lactating patients.  

All consecutive patients who fulfilled the inclusion 

criteria were included in the study. Patients were 

identified from the computerized database of all in-

patients, classified based on the international 

classification of diseases (ICD) coding. The patients’ case 

records were used to collect data regarding the study 
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variables. Data was collected from the case sheets and 

directly entered in to excel database. Data was recorded 

regarding the patient’s demographic profile, the disease at 

presentation and the surgical procedure carried out. Deep 

vein thrombosis was suspected based on the clinical 

features of limb pain and swelling and further 

sonologically confirmation. Also, it was noted whether 

any form of thrombo-prophylaxis - either mechanical or 

chemical was used in any patient. The resultant data was 

entered into the prefixed proforma. All statistical analyses 

were performed using the CDC ‘Epinfo’. All relevant 

data is presented as mean±standard deviation and 

proportions as appropriate. Where relevant, a ‘p’ value 

less than 0.05 is considered to be statistically significant. 

RESULTS 

334 patients who have undergone different major surgical 

procedures during the study period. Among them 200 

patients were males and 134 were females. Out of this, 

the maximum: 64 (19%) patients: underwent surgery for 

peptic ulcer perforation followed by acute intestinal 

obstruction: 32 cases (Figure 1). The average duration of 

surgery taken among the study group was 2 hours and 07 

minutes. The longest time recorded was for 

pancreaticoduodenectomy (mean time of 4 hours and 17 

minutes) and the shortest time recorded was for peptic 

ulcer perforation peritonitis (mean of 1 hour and 20 

minutes). The average duration of stay in hospital was 

11.2 days. The average weight of patients was 57.8kg and 

the height were 163.1cm. 12 patients had a BMI more 

than 30.  

 

Figure 1: Procedure wise distribution of patients 

included in the study.  

During the study period, 4 patients were found to have 

developed deep venous thrombosis (1.19%). Of these, 2 

were following pancreaticoduodenectomy(Whipple’s) 

procedure, 1 was after gastrectomy and 1 patient after 

abdomino-perineal resection (Figure 2). For all of the 

patients with DVT, the common factors were underlying 

malignancy, prolonged surgical duration (more than 3 

hours) as well as prolonged immobilization (more than 72 

hours). After doppler confirmation all 4 of these patients 

had treatment with heparin and no mortality was recorded 

among them. It was found that the diagnosis of DVT was 

done by Duplex ultrasound and was confirmed by: 

presence of a thrombus seen on B-mode imaging, 

compressibility of veins, respiratory phaticity and 

augmentation response. The confirmed cases of VTE 

were found to be treated with intravenous infusion of 

heparin which was followed by an oral course of warfarin 

for a period of three months. The therapeutic monitoring 

for heparin was done using activated partial 

thromboplastin time and that of warfarin by international 

normalized ratio of prothrombin time. 

 

Figure 2: Procedure wise distribution of patients who 

developed DVT.  

There was a total mortality of 15 in the population of 334 

(4.49%). Of these, 4 patients died on the operative table 

itself due to cardiovascular arrest, while 6 patients died 

within the first postoperative week due to sepsis or 

cardiovascular events. 5 patients died within the hospital 

stay period due to sepsis and related events. after the first 

week. None of these patients had a documented diagnosis 

of DVT. The post-operative complications were found in 

many patients (Figure 3).  

 

Figure 3: Distribution of patients’ postoperative 

complications. 
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These included: wound infections: 52 (15.57%), chest 

complications: 34 (10.17%), sepsis: 17 (5.09%), 

anastomotic dehiscence: 9 (2.69%) entero-cutaneous 

fistulae: 7 (2.09%) and burst abdomen: 6 (1.79%).  

Among our study group, no form of venous thrombo-

prophylaxis was found employed in most of the patients. 

However, heparin (UFH) was found to be given in 2 

patients who underwent prolonged surgeries: 1 patient 

underwent pancreaticoduodenectomy and another 

underwent abdomino-perineal resection. Both of them 

escaped from developing DVT. 

DISCUSSION 

This study provides information on incidence and risk 

factors for DVT in a group of Indian population 

undergoing major abdominal surgeries. As per this study, 

the incidence of postoperative thrombosis in patients 

undergoing major abdominal procedures is very minimal, 

to the level of 0.92% only. The fact that any form of 

prophylaxis was found to be used in very less number of 

patients might be explained by the fact that the thrombo-

prophylaxis guidelines were not established and accepted 

until after 2007.  

Lower extremity DVT is predominantly a disease of older 

age and the incidence of DVT increases exponentially 

with age, for both idiopathic and secondary DVT, rising 

nearly 90-fold between 15 and 80 years of age with a 

relative risk of 1.9 for each 10-year increase in age.16,17 It 

is uncommon in young adults and very rare before the 

age of 20 years. Considering that cancer confers upon a 

patient undergoing surgery a 3 to 5 fold increase in risk 

for VTE, the relatively low cancer rates in our setting 

may translate into the observed relatively low DVT 

incidence here.18 Chen and colleagues found a fourfold 

increase in incidence of VTE in patient undergoing head 

and neck reconstruction compared with those of non-head 

and neck reconstruction.19 Reported rates of VTE 

following bariatric surgery are 0.3% - 2.2%, with rates of 

PE being approximately 1%, despite application of 

methods to prevent these complications.20,21 PE is also a 

frequent cause of postoperative mortality in the bariatric 

surgery population and is a common finding at 

autopsy.22,23 

Epidemiological data on the incidence of VTE in Asian 

populations is highly confusing and ambiguous. While 

most studies claim that the incidence of DVT is lower in 

Asian patients than their western counterparts, some of 

the recent studies from this region have shown a 

significant incidence of DVT in high risk surgical 

patients.24,25 The Indian data from ENDORSE study 

revealed that despite a similar proportion of patients at 

risk in India and other participating countries, there is 

major underutilization of prophylaxis (17.4%) in India 

when compared to global data (50.2%).26 Their data show 

a significant increase in acute DVT (±PE) from 2006 to 

2010. This can be explained by the increased awareness 

of VTE in India as well as the advent of better diagnostic 

modalities, such as duplex ultrasonography which have 

become more readily available and cheaper.27 

Jain and his study group reported a very low incidence of 

DVT following TKA and THA in Indian patients.28 Only 

two patients in their series of 106 patients from North 

India undergoing THA and TKA showed duplex 

sonographic evidence of proximal DVT. Similarly, 

Bagaria and his associates reported 6.12% incidence of 

DVT and 0.6% incidence of PE in their prospective study 

of 147 patients undergoing major orthopedic surgery of 

lower limb without any prophylaxis.29 DVT following 

total joint arthroplasty and surgery for lower limb 

fractures in Indian patients is not as common as reported 

in the Western literature.30 On the other hand, Parakh and 

his study group observed that very few studies are 

available to assess the prevalence of PE in Asian 

countries and found that PE does occur frequently in 

Indian patients with symptomatic DVT.31 Another group 

of authors found that venous thrombosis may occur in 

more than 50% of patients undergoing surgical 

procedures, particularly those involving the hip and 

knee.32 Agarwala and his associates by using contrast 

venography as a diagnostic tool for DVT, however, 

reported a very high incidence of DVT both in patients 

not receiving chemoprophylaxis(60%) and in patients 

receiving prophylaxis(43.2%) in their study of patients 

underwent major limb surgeries.33 Another report on 

antenatal patients concluded that the prevalence of DVT 

in India is more or less similar to other reports 

published.34 

The differential occurrence of a particular disease in 

some ethnic groups is commonly attributed to the 

influence of multiple genetic traits. Resistance to 

activated protein C (APC) is the most common inherited 

risk factor for venous thrombosis and most cases of APC 

resistance are caused by Factor V Leiden mutation. This 

mutation is the most frequent genetic disposition for 

thrombophilia and DVT and with a carrier rate of 2.9% in 

the Dutch population, 5% in Poland and only 1.3% in 

India.35 This fact could explain the low incidence of DVT 

and PE in Indian patients. The genetic traits that are given 

as possible explanations for the reduced incidence of 

VTE in Asian population include APC resistance, 

decreased prevalence of homocysteine, as well as lesser 

prevalence of factor V Leiden mutation. Acquired traits 

that are thought to be risk factors for development of 

VTE including obesity and heart failure are also found to 

be less prevalent in Asian patients. 

An apparent shortcoming of this study is the descriptive 

nature, which might necessitate caution, especially while 

interpreting the findings with respect to determination of 

risk factors. Another limitation is that post-mortem 

reports analysis was not performed for the patients who 

died, and hence conclusive evidence is lacking. However, 

our numbers although statistically small, are clinically not 

insignificant, particularly in view of obtaining such a 
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large group of patients who got no prophylaxis. Being an 

important cause of postoperative morbidity, 

comprehensive data on the incidence of VTE will 

probably help in formulating guidelines for patients of 

Indian origin. 

CONCLUSION 

In conclusion, the results of our study are consistent with 

most of the previously published results and reaffirm that 

the incidence of postoperative VTE in Indian patients is 

significantly lower than in the Western population. As a 

corollary, it may be prudent not to apply the Western 

criteria of universal thrombo-prophylaxis in this ethnic 

group and limit its use to those with very high-risk factors 

only. We opine that the employment of thrombo-

prophylaxis may be advocated for patients with cancers 

undergoing prolonged surgical procedures or patients 

being immobilized for prolonged duration after the 

procedure. In other patients the cost-effective alternatives 

of early ambulation as well as mechanical prophylaxis 

might be employed to reduce the development of VTE. 
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