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LOW DOSE HEPARIN PROPHYLAXIS FOR DEEP VENOUS 

THROMBOSIS IN ACUTE SPINAL CORD INJURY PATIENTS: 

A CONTROLLED STUDY 

By J. H. FRISBIE, M.D. and A. A. SASAHARA, M.D. 
Spinal Cord Injury and Medical Services, Veterans Administration Medical Center, West 
Roxbury, Massachusetts, U.S.A. 02132, the Department of Medicine, Peter Bent Brigham 

Hospital and Harvard Medical School, Boston, Massachusetts, U.S.A. 02146 

Abstract. Acute spinal cord injury patients were assigned alternately to a control and a 
heparin prophylaxis group to determine the effect of 5,000 fL sodium heparin subcutane
ously every 12 hours on the incidence of venous thrombosis as detected by impedance 
plethysmography of the lower extremities. Venous thrombosis was unexpectedly 
uncommon in both the control (I of 17) and the heparinised (I of 15) group, suggesting an 
unidentified, overriding prophylactic factor. 
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Introduction 

DEEP venous thrombosis (DVT) and thromboembolism are complications of spinal 
cord injury, occurring predominantly during the first 2 months after injury (Rossier 
& Brunner, 1964; Walsh & Tribe, 1965; Watson, 1968). Anticoagulation for the 
duration of this high risk period is reported in retrospective studies to prevent 
thromboembolic complications in spinal cord injury patients (Silver & Moulton, 
1970; Watson, 1978). This is a report of a prospective study, testing the effect of a 
subcutaneous heparin regimen on the incidence of DVT in acute spinal cord injury 
patients as indicated by impedance plethysmographic (IPG) survey. 

Methods 
Selection of Patients 

All patients who were admitted to the Spinal Cord Injury Service of the West 
Roxbury Veterans Administration Hospital were considered. Those patients 
with significant neurological deficit admitted within one week of injury, without 
contraindication to anticoagulation, and without evidence of deep venous 
thrombosis by impedance plethysmography were studied. 

Potential risk factors for thromboembolic complications of spinal cord injury
age, surgery, and level and completeness of neurological defect-were recorded. 

Survey for Deep Venous Thrombosis 

The study patients were surveyed weekly by impedance plethysmography 
(Wheeler et al., 1974; Johnston et al., 1974) until deep venous thrombosis was 
detected or the 60th post-injury day occurred. An IPG which was positive was 
repeated the following day. IPGs which were positive for 2 consecutive days were 
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assessed by large volume ascending venography (Rabinov & Paulin, 1972). The 
accuracy of IPG for DVT of the popliteal or femoral veins demonstrated by 
venography has been 95 per cent for acute spinal cord injury patients (Todd et al., 
1976). 

Treatment 

Patients selected for the study were assigned alternately to a non-heparin or a 
heparin group. Patients in the heparin group were treated with 5,000 units aqueous 
sodium heparin (Upjohn, Kalamazoo, Michigan, U.S.A.), subcutaneously every 
12 hours until the 60th day post injury occurred. 

Results 
Patients 

The selection of patients for study is summarised in Table I. The description 
of the patients studied is summarised in Table II. 

TABLE I 

Selection of acute spinal cord injury patients for study of heparin prophylaxis 
for DVT 

Patients admitted within I week of injury 48 
Patients studied 32 
Patients not studied 16 

Failure to follow the study protocol 5 
No persistent neurological defect 4 
Contraindication to anticoagulation 3 
Initially positive IPG 2 
Previous venous ligation 1 
Death before IPG done 1 

TABLE II  

Description of  the acute spinal cord injury patients studied 

Non-Heparinised Heparinised 

Age 27± I I* 28± 12 
Days after injury 2±2 2±1 

entered study 
Total number 17 15t 

Cervical injury 13 I I  
Dorsal injury 4 3 
Lumbar injury 1 
Major surgery:j: 7 3 

* Mean + 1 standard deviation. 
t All patients were male except for two females in this group. 
:j: Laminectomy, spinal fusion, corpectomy, laparotomy. 
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Effect of Heparin 

The incidence of deep venous thrombosis according to impedance plethysmo
graphic survey was I in 17 non-heparinised patients and I in 15 heparinised patients. 
The single DVT in the non-heparinised patient was confirmed by the presence of a 
warm, swollen leg. The DVT in the heparinised patient was confirmed by 
venography. 

Discussion 

Prophylaxis for deep venous thrombosis and pulmonary thromboembolism, 
demonstrated for postoperative patients with subcutaneous heparin (Sager, 1974; 
International Multicenter Trial, 1975), has been claimed for acute spinal cord 
injury patients in retrospective studies using oral vitamin K antagonists or sub
cutaneous heparin (Silver & Moulton, 1970; Watson, 1978). However, such 
prophylaxis for DVT in acute spinal cord injury patients in this prospective study 
could not be assessed. Failure was due to the low incidence, 7 per cent, ofDVT in 
the control group instead of the expected high incidence, 60 per cent, reported from 
previous IPG surveys of acute spinal cord injury patients (Todd et ai., 1976; 
Brach et ai., 1977). In one of the previous, high incidence DVT surveys (Todd 
et ai., 1976), patients were transferred to the spinal cord injury centre an average of 
19 days after injury in contrast to this more recent low incidence DVT survey in 
which patients were transferred an average of 2 days after injury. Was early transfer 
to a spinal cord injury centre prophylactic for DVT?* This question cannot 
be answered in retrospect. Since, however, passive exercise of paralysed limbs is 
an integral part of the treatment regimen of many spinal cord injury centres, future 
studies ofDVT after spinal cord injury should consider the effects of physiotherapy 
-previously suggested as prophylactic for DVT (Flanc, 1969; Van Hove, 1978). 

RESUME 

L'etude a porte sur I'effet de I'heparine sodee sur I'incidence de la thrombose veineuse 
profonde chez les patients ayant subi de graves blessures a la moelle epiniere. Les patients 
etudies avaient ete blesses moins d'une semaine avant Ie debut de l'etude. Pendant deux 
mois, un groupe d'entre eux a re<;:u, par voie souscutanee, 5,000 unites d'heparine sodee. 
Tous les patients ont ete examines chaque semaine par plethysmographie, en vue de detecter 
une thrombose veineuse profonde. Un des 17 patients n'ayant pas re<;:u d'heparine et un 
des 15 patients ayant subi Ie traitement a l'heparine ont fait une thrombose veineuse profonde. 
Etant donne que l'incidence de la thrombose veineuse profonde a ete uniformement faible 
dans les deux groupes de patients, la prophylaxie de ce type de thrombose au moyen de 
l'heparine n'a pu etre evaluee dans cette etude. 

ZUSAMMENFASSUNG 

Der Effekt von Natrium Heparin auf das Auftreten von Tiefvenenthrombose (DVT) 
bei Patienten mit akuter Riickgratverletzung wurde untersucht. Patienten wurden inner
halb einer Woche nach ihrer Verletzung zu dieser Auswertung aufgenommen. Jeder 

* Of 12 acute spinal cord injury patients previously reported (Todd et at., 1976) and 
having 0-1 passive exercise sessions per day, as determined by patient interview, nine 
(75 per cent) had DVT, detected by IPG and confirmed by venography. Of 16 acute spinal 
cord injury patients currently reported and having two or more massive exercise sessions 
per day as determined by patient interview, one (6 per cent) had DVT, detected by IPG. 
The average age of the I2-patient, earlier group was 28 and the number having major 
surgery was four. The average age of the 16-patient, later group was 27 and the number 
having major surgery was seven. 
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zweite Patient wurde zwei Monate lang mit 5000 Einheiten von Natrium Heparin subkutan 
behandelt. AIle Patienten wurden wochentlich mit Scheinwiderstand Plethysmographie 
auf DVT gepriift. Einer aus 17 nicht mit Heparin behandelten und einer zus 15 mit 
Heparin behandelten Patienten entwickelten DVT. Da das Auftreten von DVT in beiden 
Patientengruppen gleichfOrmig gering war, konnte Prophylaxe mit Heparin gegen DVT von 
diesem Studium nicht bewertet werden. 
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