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Background: Deep vein thrombosis (DVT) is one of the most common complications of total hip (THA) and
total knee arthroplasty (TKA). Though the reported incidence of DVT is very high, that of proximal DVT is
low and that of fatal thromboembolism is very low. Hence the issue of prophylaxis for DVT remains
controversial.
The incidence of DVT is based on various studies in European and American populations. The Asian

population is genetically and socially quite different from American and European populations, and the
incidence of DVT can be quite different. Therefore a prospective study was initiated at our centre to
determine incidence of DVT after THA and TKA in Indian patients.
Methods: A prospective study was conducted on 60 hips in 45 patients and 46 knees in 26 patients who
underwent THA and TKA respectively, without any known risk factors for thromboembolic disease. DVT
was studied by preoperative and postoperative serial colour Doppler ultrasonography. No prophylaxis
was given to any of the patients.
Results: DVT was found in two patients who had undergone THA. No case of DVT was detected in any
patient who had undergone TKA.
Conclusion: These results suggest that the incidence of DVT in Indian patients is very low and is not
comparable with American and European populations. It is therefore not cost effective to advise
prophylaxis in Indian patients undergoing THA/TKA who have no known risk factors for DVT.

T
otal hip arthroplasty (THA) and total knee arthroplasty
(TKA) have become standard treatments for patients
exhibiting osteoarthritis of hip and knee from a number

of causes, even in developing countries.
Deep vein thrombosis (DVT) is considered to be one of

the most significant complications after THA and TKA. The
significance of DVT lies in the possibility of pulmonary
thromboembolism and occurrence of chronic venous insuffi-
ciency at a later stage.
The triad of venous stasis, hypercoagulability, and

endothelial injury is associated with thrombus formation.
The reported incidence of DVT after TKA and THA without
prophylaxis is 40%–84%1 and 40%–70%,2 3 proximal DVT
8%–24%1 and 10%–20%,2 clinical DVT 7%–11% and 1%–3%,2

non-fatal symptomatic pulmonary thromboembolism
1.2%–3% and 1%–2%,2 and fatal pulmonary thromboembo-
lism 0.1%–1.1% and 0.1%–1% respectively.4–6

Though incidence of DVT is very high, that of proximal
DVT is low and that of fatal thromboembolism is extremely
low.2 6 Concerns have also been expressed regarding efficacy
and side effects of various methods used for prophylaxis.
These have made the issue of prophylaxis for DVT con-
troversial.
Though DVT resolves spontaneously, proximal DVT is more

likely to result in a pulmonary thromboembolism compared
with calf thrombi (distal thrombosis) without prophylaxis.7

Patients undergoing THA and TKA are considered at high
risk, requiring prophylaxis.8–10

Among various modalities used for diagnosis of DVT,
Doppler ultrasonography has the advantage of being non-
invasive, cost effective, can be repeated when required, has
no side effects, and matches venography in sensitivity and
specificity as far as proximal DVT is concerned.11

The reported incidence of DVT is based on various studies
in European and American populations. The Asian popula-
tion is genetically and socially quite different from American

and European populations, and the incidence of DVT can also
be different.12

Therefore we initiated a prospective study at our centre to
determine the incidence of DVT after THA and TKA in Indian
patients who had no known risk factors for thromboembolic
disease. Serial colour Doppler ultrasonography was used to
diagnose DVT.

PATIENTS AND METHODS
A prospective study including 60 hips in 45 patients and 46
knees in 26 patients undergoing THA and TKA, respectively,
was conducted at our institute between November 2001 and
November 2003. All patients gave informed consent.
Patients with a previous history of DVT, chronic venous

insufficiency, stroke, varicose veins, large malignancy, renal
insufficiency, recent myocardial infarction, heart failure, who
were taking oral contraceptives, or on steroidal/hormonal/
anticoagulant drugs for any medical condition, were
excluded from the study.
Preoperative assessment for DVT was done in all patients

on both the lower limbs by colour Doppler ultrasono-
graphy, using an ATL 5000 HDI machine. Assessment
included examination of bilateral common femoral, super-
ficial femoral, popliteal, anterior tibial, and posterior tibial
veins. They were assessed for flow, visualised thrombus,
compressibility, and augmentation. A diagnosis of DVT was
made where there was visualisation of thrombosis, absence
of flow, lack of compressibility, or lack of augmentation.
All the patients for THA were operated on using the lateral

approach. Patients were daily assessed for any signs of DVT.
Patients were not given any prophylaxis for DVT during the
study period.

Abbreviations: DVT, deep vein thrombosis; THA, total hip arthroplasty;
TKA, total knee arthroplasty
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As in the preoperative period, assessment for postopera-
tive DVT was done by colour Doppler ultrasonography on
postoperative days 4 (¡1) and 13 (¡1) day. The same
radiologist, who was very experienced in colour Doppler
ultrasonography, repeated the study in all cases.

RESULTS
The average age of patients undergoing THA was 47 years and
for TKA it was 65 years (table 1). The most common
diagnosis in patients undergoing THA was avascular necrosis
and in TKA it was primary osteoarthritis (table 2).
Hybrid THA was the commonest procedure done in

patients undergoing arthroscopy of the hip. Combined spinal
and epidural anaesthesia was given in 56 patients; the
remaining patients were given general anaesthesia.
Proximal DVT was found in two patients; there was no case

of distal DVT. One of these patients was a 59 year old woman,
who had undergone a hybrid THA for avascular necrosis of
her hip. She developed swelling of the right lower limb on the
fourth postoperative day and proximal DVT was detected on
colour Doppler ultrasonography. The other patient was a 62
year old woman who had undergone a cemented THA for
fractured neck of femur. Proximal DVT was detected on the
14th postoperative day on Doppler ultrasonography.
Both the patients had no known risk factors and had not

received any prophylaxis for DVT. Both were started on
appropriate treatment for deep DVT, with subsequent reso-
lution. There was no pulmonary thromboembolism in either
of the patients. They were followed up for 15 months with no
evidence of post-thrombotic symptoms.
DVT was detected preoperatively in one patient who had

undergone hemiarthroplasty for fractured neck of femur
seven years previously. It had become painful and the patient
was referred for THA; this patient was excluded from the
study.
No case of DVT was detected in any patient who had

undergone TKA preoperatively or postoperatively in either the
operated or the contralateral limb.

DISCUSSION
Both THA and TKA are a potent stimulus for thrombogenesis.
While reviewing the studies on the incidence of DVT in Asian
patients, we noted the paucity of material both in terms of
number of patients studied and number of studies com-
pared with patients and studies reported in the Western
literature.
The study by Kim et al detected DVT in 10% of 146 Korean

patients undergoing cementless THA.13 Atichartakaran et al
did not find any cases of DVT in a study of 19 Thai patients
undergoing THA.12 Dhillon et al did a study on a multiethnic
population undergoing THA and TKA in Malaysia.14 They
detected DVT in 64.3% of 14 patients undergoing THA and in
76.5% of 34 those undergoing TKA. Fujita et al detected DVT
in 22.6% of 164 patients undergoing THA and in 48.6% of 138
patients undergoing TKA.15 Ko et al reported DVT in four out
of 22 cases of THA and 18 out of 58 cases of TKA in Chinese
patients.16 Sudo et al detected DVT in 9.1% of 33 patients
undergoing THA and in 4% of 25 patients undergoing TKA.17

During our study proximal DVT was found in only two
cases of THA, and no case was found in patients undergoing
TKA. As thrombogenesis is a complex process, it is difficult to
explain the difference in our findings and those reported in
the Western literature. They may be attributed to the genetic
differences between the populations as well as differences in
diet and lifestyle.12 Recently, factor V Leiden has been
postulated as a risk factor for thrombosis. The relative risk
of thrombosis in patients with factor V Leiden has been
shown to be more than 10 times greater than for those with a
deficiency of protein C, protein S, or antithrombin III.18 It was
found in 5.27% of white people compared with 0.45% of
Asians during the screening of 4047 people in the United
States.19 This difference in prevalence of factor V Leiden may
be responsible for difference in incidence of DVT.
Old age is a risk factor for DVT20; in our study the average

age was 47 years in THA and 65 years in TKA. The two
patients who developed DVT after THA were 59 and 62 years
respectively. Cemented femoral implant has been found to
enhance coagulation21; however, it was used in 26 hips yet
DVT was detected in only two cases.
The risk of DVT exists until three months after surgery and

in 20% of cases DVT also develops in the contralateral limb.22

Therefore, risk of development of DVT is increased when the
limb on the opposite side is operated on later. Though there
were 15 cases of bilateral THA in patients where the
contralateral side was operated on after a gap of three weeks,
there were no cases of DVT.
In cases of bilateral simultaneous TKA, Stulberg et al

reported DVT in 73.6% of their patients,23 and Dhillon et al
reported DVT in all six patients who underwent bilateral
TKA.14 In our series there were 14 cases of bilateral
simultaneous TKA, and six cases of bilateral sequential
TKA, but there were no cases of DVT.
Preoperative Doppler ultrasonography prevents any false

positive cases, as well as forewarns the surgeon regarding the
increased risk of DVT and need for prophylaxis. It revealed
DVT in one patient who had undergone hemiarthroplasty
previously. Therefore, it is prudent to do preoperative Doppler
ultrasonography to detect any pre-existing DVT, especially in
patients who are undergoing a repeat procedure on the same
or the contralateral joint.
Though our study group was small, our results suggest that

incidence of DVT in Indian patients is very low and is not
comparable with American and European populations.
These findings are relevant in today’s world of globalisa-

tion and also for other South East Asian countries that share
a common genetic pool and socioeconomic conditions. There
is often restricted government funding, with emphasis on
providing basic essential treatment to the maximum number
of people. In view of this, and in an era of evidence based
medicine, it is not cost effective to advise prophylaxis in
patients undergoing THA and TKA who have no known risk
factors for DVT.

Table 1 Clinical data of patients undergoing total hip
arthroplasty (THA) and total knee arthroplasty (TKA)

Males Females Mean age
No of bilateral
cases DVT

THA (n = 60) 20 25 47 15 2
TKA (n = 46) 15 11 65 20 0

Table 2 Diagnosis of patients undergoing total
hip arthroplasty (THA) and total knee
arthroplasty (TKA)

Diagnosis No (%) of cases

THA
Avascular necrosis 20 (44.4)
Ankylosing spondylitis 15 (33.3)
Fracture neck of femur 10 (22.2)

TKA
Osteoarthritis 20 (76.9)
Rheumatoid arthritis 6 (23.1)
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