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Pharmacological prophylaxis for deep vein thrombosis
in acute spinal cord injury: an Indian perspective

TA Halim1, HS Chhabra1, M Arora2 and S Kumar1

Study design: Prospective randomized single blind study.
Objectives: To find out the incidence of deep vein thrombosis (DVT) in Indian acute spinal cord injury (ASCI) subjects with and
without pharmacological prophylaxis.
Setting: Indian Spinal Injuries Centre.
Methods: Seventy four ASCI subjects were randomly divided into two groups with 37 subjects each: group I received no
antithrombotic prophylaxis, and only physical measures like compression stockings were employed for prophylaxis, whereas group
II received antithrombotic prophylaxis with low-molecular weight heparin (LMWH) along with physical measures as in group I. DVTwas
monitored through daily clinical assessment and doppler venous ultrasonography at 2 weeks.
Results: Out of 37 subjects in each group, eight (21.6%) developed DVT in group I and two (5.4%) in group II. The difference was
significant (P-value¼0.041). Six out of eight subjects who developed DVT in group I were asymptomatic. There was no incidence of
significant DVT-related complications including pulmonary embolism in any of the subjects.
Conclusions: There is a significant incidence of DVT in Indian subjects with ASCI but definitely less than what has been reported in
western literature. Pharmacological prophylaxis (LMWH in this study) significantly (P¼0.041) decreases the incidence of DVT in
subjects with ASCI. As there was no difference in the incidence of symptomatic DVT or related complications, a larger study would be
required to conclude definitely on the role of pharmacological prophylaxis in the Indian population.
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INTRODUCTION

Deep vein thrombosis (DVT) and its sequel, pulmonary embolism
(PE), are the leading causes of preventable in-hospital mortality
throughout the world.1,2 The exact incidence of DVT in
acute spinal cord injury (ASCI) is unknown because most studies
are limited by the inherent inaccuracy of clinical diagnosis.3,4

In hospitalized patients, the incidence of venous thrombosis is
considerably higher and varies from 20 to 70% and PE ranges
from 0.5 to 3%.5,6 Amongst the various groups of hospitalized
patients, those with spinal cord injury (SCI) have one of the
highest incidences of DVT (60–80%)5,6 and PE (3–5%)7,8

compared with any other hospitalized medical or surgical patient
group.

The above reported incidence of DVT is based on various studies in
European and American populations. In Asian population, it has not
been well highlighted and ranges from 6–75%.9–11 Majority of these
studies are focussed on arthroplasty patients and only a few on
patients with ASCI.12–14 The risk of DVT is highest in the first
3 months following SCI and declines after 3 months,8 maximum
(80%) being in the first 2 weeks.15 Because of the inaccuracy of the
clinical diagnosis of venous thrombosis,3,4 it is essential that reliable
objective diagnostic methods be used. Techniques include doppler
ultrasonography of the lower limbs, impedance plethysmography
and ascending venography. Among various modalities, doppler

ultrasonography has the advantage of being non-invasive, cost
effective, replicable, safe with no side effects, and matches
venography in sensitivity and specificity.16,17

The need for systemic thromboprophylaxis, especially in SCI
patients, is based on the high prevalence of DVT and PE.6,18 There
are various guidelines and recommendations worldwide for
prophylaxis of DVT in ASCI.19 Guidelines developers recommend
that thromboprophylaxis be provided to all patients with ASCI.
They recommend against the use of low-density unfractionated
heparin, graduated compression stockings or intermittent
pneumatic compression as single prophylaxis modalities. In
patients with ASCI, the guidelines recommend prophylaxis with
low-molecular weight heparin.

However, thromboprophylaxis in patients with ASCI in India is
not routinely practiced and is generally reserved for high-risk cases.
The reason for this low emphasis on thromboprophylaxis may be
because of the perception that the incidence of venous throm-
boembolism is lower than that in the western world; however, there
are not enough studies and trials to substantiate or negate this
perception in patients with ASCI. Critics suggest that the low-
reported incidence may be because of lack of reporting of all
diagnosed cases, suboptimal follow-up of SCI patients and also the
fact that majority of thromboembolic events are clinically silent and
may be often missed.
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The purpose of this study was to find out the incidence of
DVT in subjects with ASCI and also to find out whether
routine prophylaxis with low-molecular weight heparin is required
or not.

MATERIALS AND METHODS
After approval from the Institutional ethics committee, a prospective rando-

mized single blind study was conducted at Indian Spinal Injuries Centre on 74

subjects with ASCI between December 2006 and December 2010. Only subjects

with ASCI (p5 days) were included in the study.

Subjects with known risk factors of DVT, that is, those with previous history

of DVT, chronic venous insufficiency, associated injuries, stroke, varicose veins,

large malignancy, renal insufficiency, recent myocardial infarction, heart

failure, those taking oral contraceptive pills or steroids or hormonal drugs

or anticoagulant drugs, were excluded from the study.

A simple blocked randomization was performed before the initiation of the

study. The randomization allocation was concealed. Subjects were randomized

and divided into two groups, each having 37 subjects as under:

| Group I received no antithrombotic prophylaxis and only physical

measures like compression stockings were employed for prophylaxis.

| Group II received antithrombotic prophylaxis with low-molecular weight

heparin along with physical measures as in group I.

Enoxaparin (40 mg) was given subcutaneously once a day, starting on the

day of admission and was continued for 8 weeks. It was omitted on the

morning of surgery and was restarted the next day. Assessment/screening for

DVT was done through color doppler venous ultrasonography in all subjects at

the end of 2 weeks following injury þ /�2 days and earlier or later if

symptoms suggestive of DVT were noted. All the doppler examinations were

performed by the same radiologist who was blinded to randomization

allocation and subjects were assessed for flow, visualized thrombus, compres-

sibility and augmentation.

Assessment included examination of bilateral superficial femoral, femoral,

popliteal, anterior tibial and posterior tibial veins. A diagnosis of DVT was

made when there was visualization of thrombus, absence of flow, lack of

compressibility and augmentation. Subjects were also assessed clinically on

daily basis for signs and symptoms of DVT and PE. Apart from demographic

data like age and sex, variables that could influence the incidence of DVT such

as the level of injury, duration of injury, degree of deficit (American Spinal

Injury Association (ASIA) Impairment Scale (AIS) ), surgical approach used,

interval between injury and surgery, time duration of surgery as well as interval

between injury and wheelchair mobilization were recorded.

Subjects were also monitored for symptomatic DVT. A subject was suspected

to have symptomatic DVT when they had one of the following criteria:

� A significant increase (43 cm) in the circumference of the thigh or calf

(unilateral edema)

� An increase in the venous pattern of collateral veins in the affected extremity

� A low-grade fever of unknown origin

With documented DVT, mobilization and exercise of the affected extremity

were withheld for 72 h followed by gradual mobilization. Enoxaparin was given

in a dose of 1 mg kg�1 subcutaneously 12 hourly for another 3 months.

The w2-test was applied to analyze the difference between two categorical

variables and independent t-test for continuous variables. P-value o0.05 was

considered statistically significant.

We certify that all applicable institutional and governmental regulations

concerning the ethical use of human subjects were followed during the course

of this research.

RESULTS

There were a total of 74 subjects with 37 in each group. The groups
were homogenous and there was no statistically significant difference

on intergroup analysis for various variables (Table 1) except for
gender distribution (P-value 0.003).

Out of 37 subjects in each group, eight (21.6%) developed DVT in
the non-prophylactic group, and two (5.4%) developed DVT in the
prophylactic group. The difference was found to be statistically
significant (P-value 0.041).

Subgroup analysis revealed a statistically significant difference in
incidence of DVT between the two groups (Table 2) for various
variables like paraplegia (P-value 0.05), completeness of injury
(P-value 0.03), posterior approach for surgery (P-value 0.03) and
absence of clinical signs and symptoms (P-value 0.02).

DVT was symptomatic only in two subjects in each group.
However, there were a significant number of subjects in group I
who had no symptoms but were confirmed to have DVT on doppler
venous ultrasonography, whereas in group II there were no such
subjects. This difference between groups was statistically significant.
There was no difference in the incidence of DVT-related
complications.

DISCUSSION

The two groups were homogenous except for gender distribution,
which may not be of significance as gender does not influence
incidence of DVT.

Several studies based on various groups of patients state a low
incidence of DVT in Asian population.9,10 However, studies by Parakh
et al.11 stated that the incidence is comparable to that in the western
literature. Studies that are done from India are mainly based on
arthroplasty and hip surgery patients. Published data on the risk of
DVT in ASCI in Indian/Asian population is sparse and studies by

Table 1 Demography of subjects in each group

Variable

Non-prophylactic

(group-I)

Prophylactic

(group-II) P-values

Sex

Male 35 25 0.003a

Female 2 12

Degree of deficit

Range 16–66 14–66 0.67

Mean 31.1 36.6

Deficit

Paraplegic 17 15 0.61

Tetraplegic 20 22

Degree of deficit

Complete (AIS-A) 30 28 0.86

Incomplete (AIS-B,C,D) 7 9

Interval between injury and surgery

Days 3.6 4.6 0.31

Duration of surgery

Hours 3.2 3.5 0.52

Interval between surgery and wheelchair mobilization

Days 4.5 6.4 0.10

Abbreviation: AIS, American Spinal Injury Association (ASIA) Impairment Scale.
aStatistically significant.
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Rathore et al. in 2008, Saraf et al. in 2007 and, Agarwal et al.12–14 in
2009 reported an incidence of 4.8%, 10% and 3%, respectively.

The incidence of DVT in this study was found to be 21.6% in those
subjects with SCI in whom no pharmacological prophylaxis was used
and only physical measures were employed, and an incidence of 5.4%
in those in whom prophylaxis was given. The difference in the two
groups was statistically significant (P¼ 0.041). Even on the intergroup
analysis for various variables that are known to influence the incidence
of DVT (posterior approach for surgery and completeness of injury),
there was a statistically significant difference in incidence of DVT
between the two groups thus reinforcing the benefit of thrombopro-
phylaxis. Stratification of the sample probably resulted in reducing the
power for certain subgroup analysis. This may have been the reason for
lack of a statistically significant difference for these subgroups.

The incidence of DVT in our study is definitely much higher than
the reported incidence in Indian patients (3.0–10%)12–14 but certainly
less than what has been reported in the western literature

(60–80%).5,6 However, the incidence of symptomatic DVT was
equal in both groups and there were no DVT-related complications
in both the groups.

This lower incidence has been attributed to several factors like high
fibrinolytic activity, inherited resistance to thrombosis formation,
complete lack of activated protein C resistance, a higher incidence of
blood group O, low socioeconomic status leading to consumption of
low fat diet, lower incidence of obesity, climatic differences and the
practice of massage by attendants.14 Critics suggest that the most
important factor may be lack of awareness and proper studies on
incidence of DVT in SCI. Another factor that affects the incidence of
DVT is the mode of screening, whether routine screening20 is carried
out in all patients with SCI or only in patients who exhibit signs and
symptoms of DVT.9 The lower reported incidence of DVT in our
country may be due to the lack of routine screening of patients with
SCI for DVT, and it has been proved by studies that majority of
patients with DVT in SCI are asymptomatic and serial calf
measurements and clinical signs and symptoms are a poor
predictor of DVT in patients with SCI.3,4 This observation was
reinforced in this study too as six out of eight patients who developed
DVT in the non-prophylactic group were asymptomatic. Owing to
the lack of authentic data on the incidence of DVT in Indian
population sustaining SCI, there is confusion/debate on whether to
routinely use thromboprophylaxis in patients with ASCI.

In this study, we used color doppler ultrasonography for diagnosis
of DVT. Doppler ultrasonography is non-invasive and can be repeated
as many times as required.

The study demonstrates that there is significant incidence of DVT in
ASCI in Indian population and pharmacological prophylaxis with low-
molecular weight heparin significantly decreases the incidence. There
was a statistically significant higher incidence of asymptomatic DVT in
the non-prophylactic group. However, as there was no difference in the
incidence of symptomatic DVT or significant complications of DVT
like PE in the two groups, the question whether pharmacological
prophylaxis should be routinely used in subjects with ASCI remains
unanswered. This may be due to a smaller sample size in the study.
Hence, a larger study based on finding the actual incidence of PE in
Indian patients with ASCI would be required to conclude definitely in
this regard. The difficulty in documenting PE in the Indian circum-
stances has to be kept in mind while designing this study.

Limitations of the study
The relatively small sample size and the use of doppler test routinely
only once at 2 weeks were the limitations of the study. Even though
there was a provision to repeat the doppler if there were any signs or
symptoms suggestive of DVT, some asymptomatic DVT occurring
after 2 weeks may have been missed.

Certain variables such as blood group and massage, which may
influence the incidence of DVT, have not been taken into considera-
tion in this study.

CONCLUSION

There is a significant incidence of DVT in Indian patients with ASCI
but definitely less than what has been reported in western literature.
Pharmacological prophylaxis with low-molecular weight heparin
significantly decreases the incidence of DVT in patients with ASCI.
However, as there was no difference in the incidence of symptomatic
DVT or significant DVT-related complications in the study and
control groups, a larger study would be required to draw a definite
conclusion on the role of pharmacological prophylaxis in the Indian
population.

Table 2 Incidence of DVT in relation to different variables between

the groups

Variables

Group I:

no prophylaxis

Group II:

prophylaxis P-value

Deficit: paraplegia

DVT 5 0 0.05a

No DVT 12 15

Deficit: tetraplegia

DVT 3 2 0.66

No DVT 17 20

Degree of deficit: complete

DVT 8 1 0.03a

No DVT 22 27

Degree of deficit: incomplete

DVT 0 1 0.99

No DVT 7 8

Surgical approach: posterior

DVT 7 0 0.03a

No DVT 20 19

Surgical approach: anterior

DVT 1 2 0.99

No DVT 6 13

Surgical approach: anterior and posterior

DVT 0 0 0.99

No DVT 3 3

Clinical signs and symptoms of DVT: yes

DVT 2 2 0.99

No DVT 1 2

Clinical signs and symptoms of DVT: no

DVT 6 0 0.02a

No DVT 28 33

Abbreviation: DVT, deep vein thrombosis.
Data analyzed using: VassarStats: website for statistical computation.
aStatistically significant.
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