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Summary. A double-blind trial was designed to 
investigate the efficacy of low-dose heparin in 
preventing deeD-vein thrombosis (DVT) after 
open prostatectomy. The diagnosis of DVT was 
established by the 1251-fibrinogen test. The in- 
cidence of DVT was 39.4% in the control group 
(33 patients) and 9.7% in the heparin group (31 
patients) (p<0.01). These results suggest that 
low-dose heparin effectively prevents DVT after 
open prostatectomy. 
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Patients undergoing open prostatectomy consti- 
tute a particularly high-risk population with 
respect to deep-vein thrombosis (DVT) and 
pulmonary embolism. DVT after open pros- 
tatectomy is associated with clinical signs in 
about 6% of the cases (i, 9). However phlebo- 
graphic and isotopic investigations have demon- 
strated the inadequacy of the clinical diagnosis 
of DVT (3, ll). The 1251-1abelled fibrinogen test 
has showed an incidence of isotopic DVT of about 
50% after open prostatectomy (4, 13, 15). Re- 
lease of tissue thromboplastin into the circulation 
during prostatic enucleation, as well as post- 
operative changes in platelet adhesiveness and 
fibrinolytic activity, seem to play an important 
role in the pathogenesis of DVT (6, 18). Fatal 
lung embolus has been reported to range from 
0. 6% to 5. 8% in open prostatectomy and may be 
considered as the most common cause of death 
(5, 7, 8, 9). 

Subcutaneous low-dose heparin has been shown 
to reduce the postoperative incidence of DVT and 
fatal pulmonary embolism in general surgery, 

as well as in urological patients (2, 7, 9, I0, 12, 
14, 16, 19). However, the efficacy of low-dose 
heparin in patients undergoing open prostatectomy 
has been questionned (17, 18). In this paper, we 
record the results of a double-blind trial specifi- 
cally designed to check the value of the drug in 
this operation. 

M A T E R I A L S  AND M E T H O D S  

All the patients entered in the trial were admitted 
to hospital for an open prostatectomy. The opera- 
tion was performed under general anaesthesia 
and required at least 7 days of hospital stay. 
Transcapsular prostatectomy was used in most 
of the cases and occasionally it was associated 
with another operation at the same time. Patients 
with thyroid disease, recent venous thrombosis 
or lower limb amputation were excluded from the 
study. Patients taking anticoagulants or antiag- 
gregating drugs were also rejected. 

A list of allocations was prepared randomising 
patients to a placebo or heparin group. The alloca- 
tions were sealed in numbered envelopes. The al- 
location of the patient in the heparin or in the 
placebo group was unknown until the end of the 
trial. Ampoules of identical appearance con- 
tained either 0.2 ml calcium heparin (5000 U) or 
0.2 mldistilled water. The first subcutaneous 
injection was given 2 h before operation and then 
every 8 h for 6 days. 

The 1251-1abelled fibrinogen method was used 
to detect postoperative DVT (ii). During the 
postoperative period, all patients underwent 
physiotherapy with passive and active exercices 
for the legs. Patients with varicose veins wore 
elastic stockings during and after operation. No 
patient received intravenous dextran. 

Quick-time and cephalin-kaolin time were 
determined preoperatively, as well as 3 and 5 

0 3 0 0 - 5 6 2 3 / 8 0 / 0 0 0 8 / 0 2 1 9 / ~ 0 1 . 0 0  



220 M. Vandendris et al.: Prevention of Postoperative Deep-Vein Thrombosis in Open Prostatectomy 

d a y s  after o p e r a t i o n .  In c a s e  of h a e m o r r h a g e ,  
m o r e  d e t a i l e d  t e s t s  w e r e  c a r r i e d  out .  N o t i c e  
w a s  t aken  of  o p e r a t i v e  and p o s t o p e r a t i v e  b l o o d -  
l o s s ,  b lood t r a n s f u s i o n  v o l u m e ,  as  w e l l  as  h a e -  
m o g l o b i n  b e f o r e  and 7 days  a f t e r  o p e r a t i o n .  An 
i n v e s t i g a t o r ,  who was  u n a w a r e  of the  r e s u l t s  of 
the  f i b r i n o g e n  t e s t ,  e x a m i n e d  the p a t i e n t s  d a i l y  
in the p o s t o p e r a t i v e  p e r i o d  f o r  c l i n i c a l  s i g n s  
of DVT o r  p u l m o n a r y  e m b o l i s m .  

T a b l e  1. Age ,  w e igh t ,  p o s t o p e r a t i v e  h o s p i t a l  
s t a y  and a s s o c i a t e d  o p e r a t i o n s  in h e p a r i n  and 
p l a c e b o  g r o u p  

Number of patients 
Average age (yrs) 
Average weight (kg) 
Postoperative hospital days 

H e p a r i n  P l a c e b o  
g r o u p  g r o u p  

31 33 
7 2 . 2  7 0 . 0  
6 8 . 2  73 .3  
10.7  9 .9  

R E S U L T S  

The study included 64 patients, 31 in the "heparin" 
group and 33 in the "placebo" group. The average 
age was 72.2 years in the heparin group and 70. 0 
years in the control group. The 2 groups were 
well-matched for weight and other factors pos- 
sibly influencing the incidence of DVT, as well 
as for associated operations (Tables 1 and 2). 
The average postoperative stay in both groups of 
patients was almost identical (Table 1). Injec- 
tions of heparin or placebo were stopped for post- 
operative bleeding in 2 patients in the heparin 
group and in 1 patient in the control group. 

Three patients in the heparin group (9.7%) 
had a positive fibrinogen test. In the placebo 
group, this test detected a DVT in 13 patients 
(39.4%). The difference between the 2 groups 
is statistically significant (p<0.01, Fisher's 
exact test). Deep vein thromboses occuringin 
the heparin group were less extensive and ap- 
peared later after the operation than in the placebo 
group (Table 3). Amont the patients developing a 
DVT, 2 patients of the heparin group had a malig- 
nant disease compared with only 1 in the control 
group. 

In both groups, coagulation tests were normal 
and no significant difference was observed in the 
volume of peroperative blood loss and/or blood 

transfused, or in the average decrease of hae- 
moglobin 7 days after operation (Table 4). 

Clinical examination disclosed signs of DVT 
in five patients; only 2 of these had a positive 
fibrinogen test. No obvious clinical signs sug- 
gesting pulmonary embolism were observed in 
patients in either group. 

Associated operations 

- B l a d d e r  d i v e r t i c u l e c t o m y  3 1 
- U r e t e r o t o m y  2 - 
- H e r n i o r r a p h y  3 2 
- H y d r o c e l e c t o m y  - 3 

Table 2. Factors possibly influencing the inci- 
dence of DVT 

C h r o n i c  b r o n c h i t i s  
P r e v i o u s  m y o c a r d i a l  

i n f a r c t i o n  
P r e v i o u s  l e g  f r a c t u r e  
P r e v i o u s  DVT 
V a r i c o s e  v e i n s  
H e a l e d  v a r i c o s e  u l c e r  

H e p a r i n  P l a c e b o  
g r o u p  g r o u p  

10 7 
4 1 

4 4 
1 1 

10 11 
1 2 

T a b l e  3. DVT d i a g n o s e d  by 1 2 5 I - f i b r i n o g e n  s c a n  

H e p a r i n  P l a c e b o  
g r o u p  g r o u p  
n = 3 1  n = 3 3  

Number of patients with 3 13 
isotopic DVT 

Total number of DVT 3 17 
Bilateral DVT - 4 
DVT involving the whole 1 2 

limb 
Time of onset of DVT after 
operation 
- before 3 rd day 1 12 
- after 3 rd day 2 5 

DIS CUSSION 

The incidence of DVT is very high after open 
prostatectomy (13, 15). Accordingly there has 
been interest recently in the prophylactic use of 
low-dose heparin in this operation. This form of 
prophylaxis prevents blood hypercoagulability 
without altering the usual coagulation tests and 
thereby inducing possible haemorrhage asso- 
ciated with classical doses of this anticoagulant 
(17). In our study, low-dose heparin was effec- 
tive in preventing DVT after open prostatectomy. 

Table 4. Haemorrhagic complications and 
average decrease in haemoglobin 7 days after 
operation 

Heparin Placebo 
group group 

Operative blood-loss I a I a 
Postoperative blood-loss 3 a 2 a 
Average decrease in 2.05 2.42 

haemoglobin (g %) 

aNumber of patients 
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In the heparin group, the frequency and the ex- 
tent of the thromboses were statistically de- 
creased and when they occurred their appearance 
was delayed. 

A possible objection to the prophylactic use 
of low-dose heparin is the risk of haemorrhage. 
However, there was no significant difference 
in the mean transfusion requirements nor in the 
postoperative fall of haemoglobin between the 2 
groups of our study. These results are in ac- 
cordance with the findings of another study (9). 

Prophylaxis with oral anticoagulants may 
present serious disadvantages: prolonged pre- 
operative management for stabilisation of anti- 
coagulation, risk of haemorrhage and limited 
short-term reversibility. Therefore, we believe 
that low-dose heparin is more appropriate and 
can be recommended in high-risk patients under- 
going open prostateetomy. 
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