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Introduction:

Venous thrombo-embolism is often an underestimated
preventable risk in hospitalised patients. The most

common manifestation of VTE is deep vein thrombosis
(DVT) in the lower limb. It is a very common and serious

condition, resulting in prolonged hospital stay, increased
readmission to the acute hospitals and huge economic
cost to the healthcare system. The total direct and indirect
cost of VTE to United Kingdom economy is
approximately £640 million1. Furthermore, post-
thrombotic syndrome (a complication of VTE) is also
associated with lifelong limb pain, oedema and morbidity
in the long-term2,3. Vascular damage is the triggering
factor for DVT, but it can also result from vascular stasis
from prolonged immobilisation.

VTE in majority of the patients is either symptomatic or
present with minimal and atypical symptoms. Diagnosis
based on the symptoms alone is not always easy and
imaging techniques are necessary to confirm the clinical
suspicion of VTE. Only 25% of patients with suspected
DVT will have confirmed evidence following imaging4.
Several risk factors have been implicated with increased
risk of VTE in general population5.  Presence of these
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Background: Patients in rehabilitation medicine departments may occasionally develop deep venous thrombo-embolism
(VTE).  However, no VTE prophylaxis guidelines or consensus have been developed yet for this group of patients.

Aim: The aim of this study was to review the current practice of VTE prophylaxis in rehabilitation departments in the
United Kingdom.

Design: Cross-sectional online questionnaire based survey

Setting: Link to online (www.kwiksurvey.com) survey questionnaire consisting of 13 items was e-mailed to the participant.

Population: British Society of Rehabilitation Medicine (BSRM) members.

Methods: One hundred eight-four e-mails were sent with a reminder in 6 weeks. There was a 40% response rate, 45
consultants, 3 staff grades and 26 specialist registrars responded, 63 responses were analysed.

Results: Majority of the units admitted patients from acute wards, other hospitals, nursing homes and homes. Stroke,
multiple sclerosis, acquired brain injury and spinal injury were the major diagnostic groups; 66% of the respondents had
a local policy for VTE prophylaxis; 62% were screening their inpatients for risk factors; 96% of the respondents were
using mechanical methods of prophylaxis and 100% were using chemical methods of prophylaxis. Only 58% were
monitoring their chemical prophylaxis. The criteria to stop the prophylaxis were very variable.

Conclusion: There is lack of consensus, among the rehabilitation units, regarding the need to screen patients, initiate
and monitor prophylaxis.

Clinical Rehabilitation Impact: The need to develop national and international guidelines in this area is emphasised.
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risk factors should raise the suspicion of VTE in the
presence of any other symptoms6. The objective of this
study was to review the current practice of VTE
prophylaxis in rehabilitation departments in the United
Kingdom.

Materials and Methods:
A 13-item questionnaire (Table 1) was devised to
ascertain the current VTE prophylaxis protocols used in
the rehabilitation units over the United Kingdom. The
questionnaire underwent construct validation. Online
survey was developed using the following website
www.kwiksurveys.com. The survey was e-mailed to the
184 members of the British Society of Rehabilitation
Medicine in May 2010.  A reminder e-mail was sent in 6
weeks time.

Responses from doctors working only in outpatients or
community rehabilitation medicine services were
excluded.  Each rehabilitation medicine department was
only allowed one response; if there were multiple
responses from the same unit only the consultant reply
was included in the analysis.

Results:
A total of 184 e-mails were sent. There were 32 faulty
e-mails addresses. Seventy-four doctors filled the online
survey questionnaire with a response rate of 40%; 63
responses out of these fitted the inclusion criteria. The
11 excluded responses included: two community
consultants, two outpatients consultants and seven
registrars as there were consultants responded from the
same units. The responses that were analysed included
41 consultants, 3 staff grades and 19-specialist registrar/
specialty trainees.

Majority of the units admitted patients from acute wards
(93%), other hospitals (92%) and home/nursing home/
care homes (76.2%). The major diagnostic groups of
patients admitted by the rehabilitation units were stroke,
multiple sclerosis, traumatic brain injury and spinal
paralysis. Only 42 (66.6%) units had a local policy for
VTE prophylaxis and only 30 (47.6%) stated that their
policy was based on specific guidelines. Various
guidelines mentioned on 24 occasions are summarised
in Table 2.

When asked about the screening tools for VTE risk used
by the units, 41 (65%) replied yes to using either locally
or imported developed tools and 22 (35%) replied not
using any screening tools. Fifty-seven (90.4%) units were

using mechanical methods of prophylaxis and all 63
(100%) units were using anticoagulants (Table 3). Low
molecular weight heparin (LMWH) was the most
commonly used chemical prophylaxis agent; it was used
by 68.2% of the units, 17.5% of the surveyed units used
both LMWH and warfarin, 9.5% of units used aspirin,
LMWH and warfarin whereas 4.8% used only aspirin
and LMWH (Table 3).

Only 24 (38%) units were monitoring the patients on
regular basis whilst they were on anticoagulants during
inpatient rehabilitation (Table 4).

We also asked about the criteria used to discontinue
anticoagulants in rehabilitation patient (Table 1). Ten
(15.9%) units did not have any specific criteria to
discontinue the anticoagulants whereas 17 (27%) units
were discontinuing their anticoagulants based on the
level of mobility. Time since injury was used as a criteria
by 6 (9.5%) units and 30 (47.6%) units used both the
level of mobility and time since injury to discontinue
the anticoagulants. The results also show that 23.8% of
the units had different VTE prophylaxis policy for
different conditions, 25.4% of units had different criteria
based on the source of patient's admission. Most of the
units had no distinction between the upper and lower
motor neuron lesions with only 9.5% of the units having
different VTE prophylaxis criteria for upper and lower
motor neuron lesions.

Discussion:
The estimated incidence of symptomatic VTE is 0.2%
in general population7. However, the real incidence of
VTE is underestimated as it often difficult to diagnose
and occasionally presents without any symptoms8. The
prevention of VTE in patients, admitted to acute wards
in hospitals, is often difficult and challenging. Depending
on the diagnosis, these patients have 10% to 48% chance
of having VTE9. Nicolaides et al10 have shown that for
every case of symptomatic non-fatal pulmonary
embolism (PE), there are 2.5 cases of fatal autopsy-
detected PE. The rates of VTE vary substantially across
the spectrum of hospitalised patients7. Although the
evidence for the use of VTE prophylaxis in acute
hospitalised patients is very strong, there is very little
evidence in the literature regarding the use of VTE
prophylaxis inpatient undergoing rehabilitation in post-
acute and chronic phases of their illnesses.

The results of this study show that the majority of patients
admitted to rehabilitation units are from acute wards,
and from other hospitals. The major diagnostic groups
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include major trauma i.e., traumatic brain injuries,
amputee; spinal cord injuries, stroke and other
neurological conditions. Each of these groups is
associated with high risk of VTE; there is also a
temporary high risk of bleeding. Among patients who
survive major trauma, the overall prevalence of DVT
without prophylaxis exceeds 50%, depending on the
type, site, and severity of the injury; reports in spinal
cord injury patients show a DVT prevalence of 48-100%
without prophylaxis7.

Data from a large number of clinical trials11-13 involving
general surgery without VTE prophylaxis show that 15%
to 30% of patients develop DVT. Patients with acute
spinal cord injury have been reported to have the highest
incidence of VTE among all the hospitalised patient
groups14,15. On the other hand, patients who are admitted
to acute medical units have eight-fold increase risk of
VTE2. Various studies have reported incidence rate of
17-38% in myocardial infarction, 11-75% in stroke and
13% in patients with other serious medical conditions16.
The risk of VTE also varies with the age and medical
history of the patient; in all clinical scenarios, the
prevalence tends to be higher in the elderly and in patients
with a history of malignancy, hypercoagulable state,
obesity, or previous episodes of VTE (Table 5). It is
therefore important that appropriate prophylaxis is
offered to every inpatient in order to reduce the
significant mortality and morbidity associated with the
VTE.

Majority (90.5%) units were using mechanical VTE
prophylaxis methods including antithrombotic
compression stockings, intermittent pneumatic calf and
foot pumps. The evidence to support antithrombotic
compression stockings is lacking. A Cochrane review17

in 2003 showed that, the antithrombotic compression
stocking were not able to reduce the risk of VTE in stroke
patients. Intermittent pneumatic compression devices on
the other hand are successful in emptying deep veins of
the lower limbs, preventing stasis and thus reducing the
risk of developing deep vein thrombosis18.     

With the introduction of new drugs that interfere with
thrombus formation in recent years, the choice of
methods of thromboprophylaxis has expanded
considerably. All the rehabilitation units that participated
in the survey used chemical VTE prophylaxis. However,
there was no consistency or agreement on the choice of
the chemical agents used. Sandercock et al demonstrated
in a Cochrane review, that LMWH is more effective at
preventing DVT and PE when compared to unfractioned

heparin in stroke patients19. Gaber recommended the use
of aspirin for thromboprophylaxis only where LMWH
is contra-indicated20.

All of the above considered, it should be remembered
that patients in a rehabilitation unit, undergoing active
rehabilitation, are different from patients in acute surgical
or medical wards in many respects. Mechanical
prophylaxis may or may not be suitable for patients in
acute rehabilitation due to their position, skin condition
or their inability to keep the device on during therapy
session. Patients who are attending therapy sessions on
daily basis would be in a less clinically hypercoagulable
state as compared to patients with poor mobility and
pressure sores. Presence of spasticity in this group of
patients is a protective mechanism against the
development of thrombo-embolism as this improves the
efficacy of calf muscle pump21.

Furthermore, the situation is more complicated by the
fact that rehabilitation ward may have patients with
medical, surgical illness or often combination of
problems. The decision to start the VTE prophylaxis
and which agent to use in a particular patient, is not
straightforward. Several factors need to be considered
before reaching a decision and diagnosis may influence
the choice of anticoagulant used. A systematic review
of the literature suggests that in patients with
intracranial haemorrhages; the risk of bleeding
outweighs the benefit of anticoagulation22. It is
therefore, recommended that LMWH should not be
used in this group of patients as a thromboprophylaxis
agent20. The present results also show that only a small
proportion of units had different policy/ guidelines for
upper or motor neuron lesions, source of the patient and
for different conditions.

Similarly once the VTE prophylaxis is started then the
next question is: when to stop the prophylaxis? Again,
this survey shows no agreement or consistency over the
rehabilitation medicine departments in the UK. Various
rehabilitation units across the United Kingdom either
use the level of mobility, the time since injury or both to
discontinue the VTE prophylaxis. As per the medical
literature, the risk of thrombo-embolism falls
dramatically in spinal cord injury patients after 12 to 16
weeks23; therefore spinal cord injury patients should
receive VTE prophylaxis for at least 12 to 16 weeks post-
injury.  There are no clear guidelines regarding
discontinuation of the prophylaxis for other groups of
patients in rehabilitation. Bergqvist et al24 in 1996
demonstrated a significant decrease in the rate of DVT
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VTE Prophylaxis Survey

1. Grade of the person
a. Consultant b. Staff grade
c. Specialist registrar

2. Do you admit patients from?
a. Acute wards b. Other hospitals
c. Nursing home/home/care home

3. Diagnostic group of patients admitted:
a. Stroke b. Multiple sclerosis
c. Traumatic brain d. Other neurological

injury conditions
e. Locomotors f. Amputee
g. Spinal injuries, spinal

paralysis and other conditions

4. Do you have a local policy for VTE prophylaxis in
your unit?

Yes No

5. Is your policy based on specific guidelines?
Yes No

6. Do you screen all inpatient rehabilitation admissions
in your unit for VTE risk?
a. Locally developed tools b. Imported tool
c. No screening used

7. Do you use mechanical method of prophylaxis?
Yes No

8. What mechanical methods of prophylaxis you use?
a. Antithrombotic stockings
b. Only intermittent pneumatic compression devices
c. Foot pumps
d. Others

9. Do you use anticoagulants for prophylaxis?
Yes No

10. What anticoagulant do you use?
a. Heparin b. LMWH
c. Aspirin d. Warfarin
e. Other

11. How do you monitor the patient on anticoagulants?
a. No monitoring used
b. INR Weekly Alternate days
c. APTT ratio Weekly Alternate days
d. Coagulation profile Weekly Alternate days
e. Platelets Weekly Alternate days

12. Do you have specific criteria to stop anticoagulants?
a. No specific criteria
b. Level of mobility
c. Time since injury
d. Both levels of mobility and time since injury

13. Do you have a different VTE prophylaxis approach
or guidelines for?
a. Upper and lower motor neuron lesions
b. According to source of the patient
c. For different conditions

Table 1:  Survey Questionnaire Table 2: Guidelines Mentioned by Various Rehabilitation
Units

Guidelines Mentioned
Trust guidelines 10

National health services (NHS) / Department of 3
Health VTE guidelines

North West VTE Prophylaxis guidelines 1

Guidelines used in spinal injuries unit 1

Orthopaedic guidelines for fracture neck of femur, 1
acute hospital guidelines for medical patients and
local practice at the spinal injuries unit

Meta-analysis in Archives of Physical Medicine 1

Stroke guidelines 1

The American Standing Committee guidelines 1997 1

Guidelines based on scoring system with a number 1
of risk factors

International Spinal Cord Society and American 1
Spinal Injury Association guidelines

Disability and Rehabilitation 1

Developed clinical criteria 1

Scottish Intercollegiate Guidelines Network (SIGN) 1

Table 3: Methods of Prophylaxis used in Rehabilitation Units

Question Response in Yes
Do you use mechanical methods of 57 (90.5%)
prophylaxis?
• Antithrombotic compression 45 (71.4%)

stockings
• Intermittent pneumatic compression 9 (14.2%)

devices
• Foot pumps 3 (4.8%)
• Other 0

Do you use anticoagulants for 63 (100%)
prophylaxis?
• Heparin 0
• Low molecular weight heparin 43 (68.2%)

(LMWH)
• Aspirin 0
• Warfarin 0
• Aspirin and LMWH 3 (4.8%)
• Aspirin, LMWH and warfarin 6 (9.5%)
• LMWH and warfarin 11 (17.5%)

Do you have a different VTE prophy-
laxis approach or guidelines for:
• Lower motor neuron/Upper motor 6 (9.5%)

neuron lesions
• Source of the patient 16 (25.4%)
• Different conditions 15 (23.8%)
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Table 4:  Monitoring used for Patients on Anticoagulants

Question Response
in Yes

Do you monitor the patients on anticoagulants? 24 (38%)

International Normalized Weekly 7

Ratio (INR) Alternate days 5

INR and APTT Ratio Weekly 2

Alternate days Nil

INR and Platelets Weekly 4

Alternate days Nil

Coagulation Profile and Weekly 3

Platelets Alternate days Nil

Platelets Weekly 3

Alternate days Nil

INR and Coagulation Profile Weekly 1

Alternate days Nil

with placebo19. Gaber suggested discontinuing the
prophylaxis when the patient gains independent mobility
and four months from the time of onset2.

To our knowledge no such surveys has been conducted
in United Kingdom or elsewhere and therefore our
findings are not comparable. The limitation of the study
is that the survey is entirely United Kingdom based with
only 40% response rate. It would be worthwhile if similar
survey could be conducted over different centres across
the world and the practices compared in order to reach
consensus for VTE prophylaxis.

Conclusion:
In conclusion, the need for some type of
thromboprophylaxis regimen must be instituted in all
patients in rehabilitation centres unless the patient is fully
mobile with or without aid. The practice of VTE
prophylaxis in rehabilitation units across United
Kingdom is very variable. There is a clear need to
establish national or international guidelines or
consensus for the VTE prophylaxis in rehabilitation
medicine departments.  There is also a need to constantly
revise those guidelines as dictated by the medical
research in this area.

References:
1. Cohen A, Quinlan D. PEP trial (letter). Lancet 2000; 356: 247.

2. Rosendaal FR. Venous thromboses: a multicausal disease. Lancet
1999; 353: 1167-73.

3. Heit JA, Mohr DN, Silverstein MD, Petterson TM, O'Fallon
WM, Melton LJ. Predictors of recurrence after deep vein
thrombosis and pulmonary embolism: a population-based cohort
study. Arch Intern Med 2000; 160: 761-8.

4. Hirsh J, Lee AYY. How do we diagnose and treat deep vein
thrombosis. Blood 2002; 99: 3102-10.

5. Scottish Intercollegiate Guidelines Network. Prophylaxis of
venous thromboembolism. Scottish Intercollegiate Guidelines
Network. Edinburgh: 2008.

6. Turpie AGG, Chin BSP, Lip GYH. Venous thromboembolism:
pathophysiology, clinical features, and prevention. BMJ 2002;
325: 887-90.

7. Geerts WH, Pineo GF, Heit JA, Bergqvist D, Lassen MR, Colwell
CW, et al. Prevention of venous thromboembolism: The Seventh
ACCP Conference on Antithrombotic and Thrombolytic Therapy.
Chest 2004; 126: 338S-400S.

8. Cohen AT, Angelli G, Anderson FA. Venous thromboembolism
(VTE) in Europe. The number of VTE events and associated
morbidity and mortality. Thromb Haemost 2007; 98: 756-64.

9. Feied CF, Handler JA. Pulmonary embolism. http://
emedicine.medscape.com/article/759765-overview.

10. Nicolaides AN, Breddin HK, Fareed J, Goldhaber S, Haas S,
Hull R, et al. Prevention of venous thromboembolism.

Table 5: Risk Factors for Venous Thrombo-embolism Adopted
from Scottish Intercollegiate Guidelines Network

Risk Factor Associated Increased Risk
Age Exponential increase in risk with age in

the general population:
Less than 40 years Annual risk
1/10,000
60-69 years Annual risk 1/1,000
More than 80 years Annual risk 1/100

Obesity BMI more than 30kg/m2 associated with
3 times increased risk

Previous VTE Recurrence rate of 5% per year,
increased by surgery

Malignancy Several times increased risk

Hormone therapy Hormone replacement therapy
associated with 2-3 times increased risk
Oral contraceptives associated with 3
times increased risk
Tamoxifen associated with 3 times
increased risk
High dose progestogens associated with
6 times increased risk
Raloxifene associated with 3 times
increased risk

Pregnancy Associated with 10 times increased risk

Immobility Bed rest of more than 3 days, plaster
casts and paralysis associated with 10
times associated risk

Hospitalisation Acute trauma, acute illness and surgery
associated with 10 times increased risk

in hip replacement patients who received prophylaxis
for 30 days with 40 mg of enoxaparin when compared



71

September Issue-2012 (3rd Proof)

Venous Thrombo-embolism Prophylaxis – Fahim Anwar et al

International Consensus Statement. Guidelines compiled in
accordance with the scientific evidence. Int Angiol 2001; 20:
1-37.

11. Mismetti P, Laporte S, Darmon JY, Buchmüller A, Decousus H.
Meta-analysis of low molecular weight heparin in the prevention
of venous thromboembolism in general surgery. Br J Surg 2001;
88: 913-30.

12. Clagett GP, Reisch JS. Prevention of venous thromboembolism
in general surgical patients: results of meta-analysis. Ann Surg
1988; 208: 227-40.

13. Pezzuoli G, Neri Serneri GG, Settembrini P, Coggi G, Olivari N,
Buzzetti G, et al. Prophylaxis of fatal pulmonary embolism in
general surgery using low-molecular weight heparin Cy 216: a
multicentre, double-blind, randomized, controlled, clinical trial
versus placebo (STEP). STEP-Study Group. Int Surg 1989; 74:
205-10.

14. Geerts WH, Heit JA, Clagett GP, Pineo GF, Colwell CW,
Anderson FA Jr, el al. Prevention of venous thromboembolism.
Chest 2001; 119: 132S-75S.

15. Consortium for Spinal Cord Medicine. Prevention of
thromboembolism in spinal cord injury. J Spinal Cord Med 1997;
20: 259-83.

16. Lechler E, Schramm W, Flosbach CW. The venous thrombotic
risk in non-surgical patients: epidemiological data and efficacy/
safety profile of a low-molecular-weight heparin (enoxaparin).
The PRIME Study Group. Haemostasis 1996; 26: 49-56.

17. Mazzone C, Chiodo GF, Sandercock PL. Physical methods for
preventing DVT in Stroke. Cochrane Database Syst Rev 2010;
8: CD001922.

18. Morris RJ, Woodcock JP. Evidence-based compression;
prevention of stasis and deep vein thrombosis. Ann Surg 2004;
239: 162-71.

19. Sandercock P, Counsell C, Stobbs SL. Low molecular weight
heparin and heparinoids versus unfractioned heparin for acute
ischaemic stroke. Cochrane Database Syst Rev 2005; 2:
CD000119.

20. Gaber TAZK. Guidelines for prevention of venous
thromboembolism in immobile patients secondary to
neurological impairment. Disabil Rehabil 2007; 29: 1544-9.

21. Padberg FT, Johnston MV, Sisto SA. Structured exercise
improves calf muscle pump function in chronic venous
insufficiency: a randomized trial. J Vasc Surg 2004; 39: 79-87.

22. Keir SL, Wardlaw JM, Sandercock P, Chen Z. Antithrombotic
therapy in patients with any form of intracranial haemorrhage:
A systematic review of the available controlled studies.
Cerebrovasc Dis 2002; 14: 197-206.

23. Consensus conference on deep venous thrombosis in spinal cord
injury: Summary and recommendations. Chest 1999: 102: 6335.

24. Bergqvist D, Benoni G, Björgell O, Fredin H, Hedlundh U,
Nicolas S, et al. Low molecular weight heparin (enoxaparin) as
prophylaxis against venous thromboembolism after total hip
replacement. N Engl J Med 1996; 335: 696-700.

43rd  IAPMRCON
At Hotel Mascot, Trivandrum, Kerala

On Jan 30th, 31st and Feb 1st 2015

ORGANISING CHAIRMAN:

Dr. U. Nandakumaran Nair

ORGANISING SECRETARY: JOINT SECRETARY:

Dr. S. Abdul Gafoor Dr. Roy R Chandran

TREASURER:

Dr. P. Selvan

SCIENTIFIC COMMITTEE CHAIRMAN:

Dr. Surendran A  (09847061930)


