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Small doses of subcutaneous sodium heparin 
in the prevention of deep vein thrombosis 
after elective hip operations* 
VENOUS THROMBOSIS  C L I N I C A L  S T U D Y  G R O U P t  

SUMMARY 
The eficacy of smallperioperative doses of subcutaneous 
heparin in preventing deep vein rhrombosis has been 
studied in a controlled clinical trial on 64 patients 
undergoing elective hip surgery. The results indicate that 
the regimen of sodium heparin used was safe provided 
that the correct dose is given. It reduced the frequency 
of postoperative deep win thrombosis from 37 to 
7 per cent. 

THE incidence of deep vein thrombosis after operations 
on the hip is high (Field et al., 1972; Kakkar et al., 
1972). Because it is known that quantities of heparin 
insufficient to alter the overt ability of the blood to 
clot (5000 units 12-hourly) reduce the incidence of 
deep vein thrombosis in general surgical, thoracic and 
gynaecological patients (Williams, 1971 ; Gordon- 
Smith et al., 1972; Kakkar et al., 1972; Nicolaides 
et al., 1972; Ballard et al., 1973; Gallus et al., 1973), 
this technique has also been applied to those having 
either emergency or elective hip operations, but 
apparently without effect (Kakkar et al., 1972). A 
slightly more frequent dose of heparin (5000 units 
8-hourly) has been shown to halve the incidence of 
thrombosis (detected by the lZ5I-fibrinogen test) in 
patients operated upon for fracture of the femoral 
neck (Gallus et al., 1973), but subsequent trials 
produced conflicting results (Hampson et al., 1974; 
Morris et al., 1974). This paper reports a study of an 
8-hourly regimen in patients undergoing elective 
operations on the hip. 

Patients and methods 
Sixty-four patients who were to undergo elective hip 
operations (total hip replacement) were admitted to 
the trial and were allotted to either a control or treat- 
ment group by drawing envelopes. All received the 
hospital routine of supervised leg and breathing 
exercises before and after operation and were made 
to walk with crutches on the first postoperative day. 
In the treatment group sodium heparin (SO00 units in 
0.2ml) was given subcutaneously 2 hours before 
operation and thereafter %hourly for 10 days by the 
method previously described (Griffith and Boggs, 
1964; Nicolaides et al., 1972). The amount of blood 
transfused at operation and the quantity of the suction 
drainage from the wound in the first 24 hours were 
measured. 

The diagnosis of deep vein thrombosis in the calf 
of the affected limb and distal to the inguinal ligament 
on the opposite side was made by the lZ5I-fibrinogen 

test using a Pitman 235 isotope localization monitor 
(Kakkar et al., 1970). Patients were considered to have 
deep vein thrombosis when an increase of 20 was 
observed in the percentage value of radioactivity (in 
the calf of the operated limb and in the calf or 
thigh of the opposite limb) at the same place on two 
different days or between two adjacent sites, provided 
that this increase persisted for more than 24 hours. 
Patency of the deep veins between the popliteal and 
inferior vena cava was tested on the fifth and tenth 
days after operation with an ultrasound generator 
using the Doppler principle (Parks blood flow detector, 
Model 801). Changes in the blood velocity during 
quiet breathing, during a Valsalva manceuvre and on 
compressing the calf and thigh muscles were recorded. 
The veins were considered to be patent when the flow 
in the femoral vein in the groin was phasic with 
respiration, stopped at the height of Valsalva and 
increased in velocity with muscle compression while the 
long saphenous vein was occluded at the knee. Veno- 
graphy was done when the "T-fibrinogen test indicated 
deep vein thrombosis in the popliteal or more proximal 
veins, or on evidence of venous occlusion from ultra- 
sound examination. 

Table I: INCIDENCE OF DEEP VEIN THROMBOSIS 
No. of oatients 

Grouo Admitted Excluded DVT 
Control 30 0 1 1  
Test 34 4* 2 

DVT, Deep vein thrombosis. Fisher's exact test, P= 0.0046. 
* A heparin injection was accidentally omitted in 3 patients 
and severe bleeding from heparin overdose occurred in 1 
patient. 

Results 
Sixty-four patients were admitted to the trial; 4 were 
subsequently excluded for the following reasons. In 3 
patients a dose of heparin was omitted. One patient 
had a severe haemorrhage on the third postoperative 
day as a result of a large dose of heparin given in error. 
Heparin was discontinued and the patient was 
excluded from the trial. None of these patients 

* Based on  a paper presented to the Surgical Research Society 
of Great Britain and Ireland in January 1974. 
t Members: A. N. Nicolaides, P. A. Dupont. D. C. S .  
Parsons, J. D. Lewis, S. Desai, M. Appleberg, F. T. Horan, 
C. J. Walker, M. K. D. Benson, D. C .  Jameson Evans, J. 
Miller, K. M. Esah. 
Surgical Unit and Department of Orthopaedic Surgery, St 
Mary's Hospital, London. 
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Table 11: DISTRIBUTlON OF FACTORS PREDISPOSING TO DEEP VEIN THROMBOSIS AND THEIR 
RELATIVE RISKS 

Risk factors and their weiehts* 

Previous Varicose Sum of (weight 
Carcinoma Obesity DVT veins x number of patients) 

(0.19) (0.38) (0.69) (0.60) of all risk factors 
Number of patients in control group 0 10 4 4 8.96 
Number of patients in test group 1 12 2 4 8.53 
Difference between the two groups - 1  -2 + 2  0 0.43t 
DVT, Deep vein thrombosis. 
* Weights are expresscd as the natural logarithm of relative risk. 
t The relative risk in the unmatched patients of the control group is given by the antilogarithm of 0.43 = 1.5, i s .  the increased 
risk in the control group is approximately equivalent to 1 patient. 

Table 111: AMOUNT OF BLOOD TRANSFUSED, 
POSTOPERATIVE BLOOD LOSS AND INCIDENCE 
OF WOUND HAEMATOMA 

Blood Suction 
transfused* drainage* Wound 
(mean no. of (mean no. of haematoma 

Group units+s.d.) ml*s.d.) (no. of patients) 

Control 2.0k0.69 333 f233 3 
Test 2.4 f0.64 3881 104 4 
* t test. P>0,05. 

developed thrombosis as detected by the '"1-fibrinogen 
test. Of the remaining 60 patients, 30 were in the 
control group and 30 in the heparin group. The 
frequency of deep vein thrombosis was 1 1  out of 30 
(37 per cent) in the control group and 2 out of 30 
(7 per cent) in the test group (Table I ) .  This difference 
was highly significant (Fisher's exact test, P = 0.0046). 
In the 2 patients in the test group who developed 
thrombosis the thrombus occurred in the operated leg 
and remained confined to the calf. In the control group 
all the thrombi were first detected in the calf. Throm- 
bosis was bilateral in 4 patients, occurred in the 
operated leg only in 4 patients and in the opposite leg 
only in 3 patients. There were thus 15 limbs with 
thrombosis. In 3 (20 per cent) of these the thrombotic 
process extended proximally. This extension was into 
the popliteal vein in one, into the superficial femoral 
in one and into the iliofemoral segment in another 
patient. The last was detected with Doppler ultrasound. 
In these 3 patients the diagnosis was confirmed by 
venography and the patient was immediately confined 
to bed and treated with a continuous intravenous 
infusion of heparin (10000units 6-hourly for 48 
hours) and oral anticoagulants. None of these or any 
other patients in this trial developed clinical evidence 
of pulmonary embolism. 

The control and test groups were comparable for 
age (mean age and standard deviation: control group 
64 k 11.9; test group 63 f 12.3), but not for weighted 
risk factors (cancer, obesity, previous deep vein 
thrombosis, varicose veins), as shown in Table ZZ. 
The use of weights for risk factors calculated from 
previous data (Nicolaides et al., 1973) is subject to 
criticism that a different population may be under 
study, but they express relative risk and as such are 
independent of the incidence of thrombosis. If a 
correction is made for the increased risk in the control 
group the results will still be significant (Fisher's 
exact test: P = 0.0094). The amount of blood 

transfused, postoperative blood loss and incidence of 
wound haematoma in the two groups were com- 
parable (Table 111). 

Discussion 
Low dose heparin probably works by enhancing the 
activity of antithrombin 111 (Damus et al., 1973; 
Wessler and Yin, 1973) in forming complexes with 
serine proteases such as activated factors X and XI, 
thus rendering them incapable of taking part in the 
coagulation cascade. If heparin is administered before 
these factors are activated by events which accompany 
local tissue trauma and the general effects of injury, 
then only small quantities are needed to prevent 
intravascular thrombosis and, as this study suggests, 
to reduce its tendency to extend. The plasma level of 
heparin produced by 5000 units given subcutaneously 
2 hours before operation becomes too low to be 
detected within about 6 hours (Kakkar et al., 1972), 
even when the most sensitive method is used (Wessler 
et al., 1971). However, the blood transfusion require- 
ments are increased in patients undergoing abdominal 
and thoracic operations when this dose of heparin is 
administered 8-hourly (Gallus et al., 1973), which 
suggests that clotting is less efficacious than normal. 
Thus, though it is theoretically desirable to administer 
heparin 5-6-hourly, a reasonable compromise between 
prophylaxis of deep vein thrombosis and the risk 
of bleeding is an 8-hourly regimen. Our evidence 
suggests that the increased tissue trauma and the 
increased immobility imposed on the patient under- 
going hip operations necessitate such a regimen, in 
contrast to the patients subjected to operations on 
soft tissues (Williams, 1971 ; Gordon-Smith et al., 
1972; Kakkar et al., 1972; Nicolaides et al., 1972; 
Ballard et a]., 1973; Gallus et al., 1973). 

We do not have evidence that morbidity is increased 
by the use of low dose heparin, but there is in this 
therapy the ever-present risk of overdose which did 
occur in one of our patients. If this preventive measure 
is to be widely adopted, a method such as the use 
of disposable cartridges containing the correct dose 
should be sought to eliminate human error. Further, 
it is a commentary on human frailty that in 3 patients 
the heparin was omitted even though we were carry- 
ing out a trial where supervision might have been 
expected to be adequate. It may well be that the 
universal or near universal use of heparin in this 
manner (or for that matter any other form of blanket 
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prophylaxis such as preventive antibiosis for wound 
infection) will fail to achieve the theoretically maximum 
effect because it cannot be made free of human error. 
Concentration on the evaluation of risk and the 
selective use of prophylaxis in patients seriously in 
danger may ultimately prove a more attractive 
strategy. Certainly we would not wish our results to be 
construed at this stage as an argument for the wide- 
spread use of heparin in the prophylaxis of deep 
vein thrombosis in hip surgery. 

This caveat is the more true in that two questions 
remain unanswered. First, does the use of low dose 
heparin affect the incidence of pulmonary embolism ? 
The reduction in the incidence of thrombosis in the 
axial veins of the leg shown in this and other studies 
(Williams, 1971 ; Gordon-Smith et al., 1972; Kakkar 
et al., 1972; Nicolaides et al., 1972; Ballard et al., 
1973; Callus et al., 1973), and the results of earlier 
work on the incidence of pulmonary embolism by 
Sharnoff (Sharnoff and De Blasio, 1970) suggest that 
this should be so, but a larger investigation will be 
required to provide statistical confirmation. Secondly, 
what is the incidence and clinical pattern of deep 
vein thrombosis later in convalescence after hip 
surgery, for example in the second or third week? 
A venographic study suggests that half of all patients 
may have thrombi in leg veins at this time and that 
many of the thrombi are in the femoral and more 
proximal veins (Johnson, 1974). In  a recent clinical 
trial a large number of thrombi developed in the second 
postoperative week after heparin therapy was discon- 
tinued (Hampson et al., 1974). Further trials are 
needed to test the wisdom of prophylaxis throughout 
the patient’s stay in hospital. 
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