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When prophylaxis against postoperative deep 
vein thrombosis (DVT) started on a widespread 
basis, the duration for pharmaco logical prophy‑
laxis was around 1 week, which was often equal 
to the duration of hospital stay. This was consid‑
ered practical. The optimal duration, however, 
was never studied, but the effect of this regimen 
was very good although not 100% effective. There 
were 2 observations, which stimulated the ques‑
tion how long should indeed the prophylaxis con‑
tinue and was 1 week really enough? The first ob‑
servation, based on a large auto psy study, was 
that some patients died in pulmonary embolism 
rather late after the surgical procedure, also af‑
ter more than 30 days,1 indicating that some pa‑
tients perhaps developed their thrombosis late 
in the postoperative course. The observation was 
supported in a clinical study, again showing that 
pulmonary embolism could occur late postoper‑
atively.2 The second observation was, that high 
risk patients after major abdominal surgery and 
without phlebographic thrombosis at discharge, 
in fact in around ¼ developed thrombosis after 
discharge while being in their home.3 These obser‑
vations indicated a risk period longer than during 
hospitalization, at least in some patients.

With this background the authors of this article 
suggested performing randomized studies to an‑
alyze whether or not prolongation or extension 
of prophylaxis could in some cases be of benefit 
and therefore indicated.4 We chose first to study 
elective hip replacement as it is a high risk group 
for venous thromboembolism (VTE) and a rela‑
tively standardized surgical trauma. It was clearly 
shown that 1 month of prophylaxis significantly 
reduced the frequency of venographically prov‑
en of postoperative thrombosis compared to giv‑
ing prophylaxis for the conventional 1 week.5 This 
observation was then verified in several studies 
and the results have been summarized in at least 

2 meta‑analyses.6,7 The activation of the coagula‑
tion system as well as venous emptying are still 
patho logical after around 1 month. This has led 
the recent American College of Chest Physicians 
(ACCP) guidelines to recommend prolonged pro‑
phylaxis in patients undergoing hip surgery.8

The next group of patients that was of both 
practical and theoretical inter est were those op‑
erated on for malignant disorders. With a sim‑
ilar design as in the hip arthroplasty stud‑
ies we were able to show the same effect, that 
is a reduction of venographically proven DVT 
from around 12 to 5% in prolonging prophylax‑
is from 1 to 4 weeks in patients operated on for 
abdominal or pelvic malignancies.9 The patients 
were followed for 3 months as there has been 
a discussion if the thrombotic process is just de‑
layed by the extended prophylaxis and a rebound 
effect to be awaited. A few DVT developed af‑
ter the first month, but at 3 months there was 
the same difference between the groups (14 and 
6% respectively). There are 3 more studies on ex‑
tended prophylaxis in non‑orthopedic surgery, 
and they are now summarized and meta‑ana‑
lyzed in a Cochrane review.10 Together they com‑
prise around 1000 patients, and the evidence is 
quite clear with convincing statistical power that 
extending prophylaxis significantly reduces all 
VTE, all DVT, proximal DVT and symptomatic 
VTE without increasing the risk of hemo rrhagic 
complications or mortality (TABLE).

Unfortunately 2 of the studies were stopped 
prematurely because lack of funding, both analyz‑
ing the effect of tinzaparin.11,12 The other 2 used 
other low‑molecular‑weight heparins (LMWHs), 
enoxaparin9 and dalteparin.13 Although every 
LMWH should be judged as a unique pharmaco‑
logical substance, there is no reason to believe 
that they should differ in this prophylactic respect 
and in fact the size and the direction of the effect 
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COnCLusIOn In patients operated on for ma‑
lignant diseases within the abdominal and pel‑
vic cavities, extension of thromboprophylaxis 
to around 1 month must be strongly considered 
and not extending prophylaxis must be motivat‑
ed and documented.

The conclusion is less clear in patients oper‑
ated on for benign diseases but in the presence 
of additional risk factors (i.e. inherited thrombo‑
philia, previous VTE) prolongation of prophylax‑
is should be considered.

REfEREnCEs

1 Bergqvist D, Lindblad B. A 30‑year survey of pulmonary embolism ver‑
ified at auto psy: an analysis of 1274 surgical patients. Br J Surg. 1985; 
72: 105‑108.

2 Huber O, Bounameaux H, Borst F, Rohner A. Postoperative pulmonary 
embolism after hospital discharge. An underestimated risk. Arch Surg. 
1992; 127: 310‑313.

3 Scurr JH, Coleridge‑Smith PD, Hasty JH. Deep venous thrombosis: 
a continuing problem. BMJ. 1988; 297: 28.

4 Bergqvist D. Long‑term prophylaxis following orthopedic surgery. Hae‑
mostasis. 1993; 23 (Suppl 1): 27‑31.

5 Bergqvist D, Benoni G, Bjorgell O, et al. Low‑molecular‑weight heparin 
(enoxaparin) as prophylaxis against venous thromboembolism after total 
hip replacement [see comments]. N Engl J Med. 1996; 335: 696‑700.

6 Hull RD, Pineo GF, Stein PD, et al. Extended out‑of‑hospital low‑mo‑
lecular‑weight heparin prophylaxis against deep venous thrombosis in pa‑
tients after elective hip arthroplasty: a systematic review. Ann Intern Med. 
2001; 135: 858‑869.

7 Eikelboom JW, Quinlan DJ, Douketis JD. Extended‑duration prophylax‑
is against venous thromboembolism after total hip or knee replacement: 
a meta‑analysis of the randomised trials. Lancet. 2001; 358: 9‑15.

8 Geerts WH, Bergqvist D, Pineo GF, et al. Prevention of venous throm‑
boembolism: American College of Chest Physicians Evidence‑Based Clinical 
Practice Guidelines (8th Edition). Chest. 2008; 133 (Suppl 6): S381‑S453.

9 Bergqvist D, Agnelli G, Cohen AT, et al. Duration of prophylaxis against 
venous thromboembolism with enoxaparin after surgery for cancer. N Engl 
J Med. 2002; 346: 975‑980.

10 Rasmussen MS, Jorgensen LN, Wille‑Jorgensen P. Prolonged throm‑
boprophylaxis with Low Molecular Weight heparin for abdominal or pelvic 
surgery. Cochrane Database Syst Rev. 2009: CD004318.

11 Lausen I, Jensen R, Jorgensen LN, et al. Incidence and prevention 
of deep venous thrombosis occurring late after general surgery: ran‑
domised controlled study of prolonged thromboprophylaxis. Eur J Surg. 
1998; 164: 657‑663.

12 Jorgensen N, Lausen I, Rasmussen, et al. Prolonged thromboprophy‑
laxis with low molecular weight heparin (tinzaparin) following major general 
surgery: an individual patient data meta‑analysis. Blood. 2002; 100: 501a.

13 Rasmussen MS, Jorgensen LN, Wille‑Jorgensen P, et al. Prolonged 
prophylaxis with dalteparin to prevent late thromboembolic complications 
in patients undergoing major abdominal surgery: a multicenter randomized 
open‑label study. J Thromb Haemost. 2006; 4: 2384‑2390.

14 Rasmussen MS. Does prolonged thromboprophylaxis improve out‑
come in patients undergoing surgery? Cancer Treat Rev. 2003; 29 (Suppl 2): 
15‑17.

are rather similar between the 4 studies. Only our 
study9 included only patients with malignant dis‑
eases but also in the others such patients domi‑
nated. Unfortunately it is stated in the Cochrane 
review that our study evaluated patients operat‑
ed on for benign and malignant disease, although 
it is obvious already in the title of the paper that 
the study deals with cancer surgery.9 So the con‑
clusion on the benefit of extended prophylaxis is 
clear for patients operated on for cancer in the ab‑
domen or pelvis, it is less clear for benign disor‑
ders. There we need more studies. When analyzing 
pharmaco logical effects, using double‑blind meth‑
odology is highly recommended if not mandato‑
ry. Two of the studies were open,11,13 but the au‑
thors clearly state that the venographic evaluation 
was performed by blinded assessors. One concern 
is that the open study by Rasmussen has been 
analyzed and reported inter imistically a couple 
of times.14 Whether these analyzes led to an up‑
calculation of the sample size is not clear. Interi‑
mistic analyzes should ideally be planned before‑
hand and documented in the study protocol and 
this is even more important in open studies.

It may be of inter est to see how the problem 
of extended or prolonged prophylaxis in non‑

‑orthopedic surgery is handled by the recent 
guidelines from the ACCP.8 There is a grade 2A 
recommendation: “For selected high‑risk gener‑
al surgery patients, including some of those who 
have undergone major cancer surgery or have 
previously had VTE, we suggest that continuing 
thromboprophylaxis after hospital discharge with 
LMWH for up to 28 days be considered”.

In Sweden prolonged prophylaxis after can‑
cer surgery in the abdominal and/or pelvic cav‑
ity is increasingly used, although not routinely 
in all hospitals yet. In guidelines from the Nation‑
al Board of Health and Welfare it is stated that 

“prolonged prophylaxis with LMWH in 3 further 
weeks may be indicated after abdominal cancer 
surgery, especially if there are other risk factors”. 
The basic recommendation is 5–10 days postop‑
eratively so the prolonged would be 26–31 days. 
Those guidelines are from 2004 and in guidelines 
on colorectal disease (2007) the recommendation 
is “the prolonged thromboprophylaxis for around 
one month, will probably reduce the thromboem‑
bolic risk further (that is compared to one week) 
(good scientific evidence)”.

TABLE The effect of extending prophylaxis with low‑molecular‑weight heparin 
in patients undergoing abdominal or pelvic surgery (from Rasmussen et al.)10

Outcome Effect size (OR and 95% CI)

all VTE 0.41 (0.26; 0.63)

all DVT 0.43 (0.27; 0,66)

proximal DVT 0.27 (0.13; 0.57)

symptomatic VTE 0.22 (0.06; 0.80)

bleeding complications 1.11 (0.62; 1.97)

mortality 1.12 (0.65; 1.93)

Abbreviations: DVT – deep vein thrombosis, OR – odds ratio, VTE – venous 
thromboembolism


