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Femoral vein thrombosis and total hip replacement*
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Summary

Of 160 patients who underwent total hip replacement,
81 developed venographic evidence of thrombi in the
operated leg. In 46 cases (57%) the thrombus originated
from the femoral vein, and in 43 of these the exact site
of origin was defined by venography. In 34 cases (74%)
the thrombus arose from the wall of the femoral vein
at the level of the lesser trochanter. This region was
studied by intraoperative venography in eight patients
undergoing total hip replacement, and in every case
severe distortion of the common femoral vein was
observed, producing almost total occlusion.
We suggest that intraoperative damage to the femoral
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vein results from manipulation of the leg, and that this
is one reason why the operation is followed by a high
incidence of deep vein thrombosis in the upper femoral
region.

Introduction

Total replacement of the hip joint has become increasingly
popular recently. Nevertheless, prospective studies, using the
125I-fibrinogen test and ascending venography, have shown that
it is associated with a high incidence of thromboembolic com-
plications.'-- Furthermore, necropsy studies on patients dying
in the postoperative period indicate that pulmonary embolism
is the most common cause of death after this operation.6"-
Many factors contribute to deep vein thrombosis (DVT) in
these high-risk patients.9 The distribution of venous thrombi in
81 patients with venographically evident DVT after total hip
replacement suggested that a thrombogenic stimulus existed
in the region of the proximal femoral vein in the operated leg.
We studied this further by visualising the femoral vein intra-
operatively by means of ascending venography.

Patients and methods

One hundred and sixty patients who underwent total hip replace-
ment were studied for postoperative DVT. All gave written, informed
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consent. Eighty-one developed venographically proved thrombosis
in the operated leg, and these patients form the basis of this report.
All patients were also in concurrent trials to assess the efficacy of
heparin, dihydroergotamine, and routine physiotherapy in preventing
postoperative venous thrombosis. The results of these studies are
reported elsewhere.5 10

Postoperative ascending venography-Postoperative DVT was diag-
nosed by ascending venography in every case with use of a technique
described elsewhere."' Acute thrombosis was diagnosed according to
the following criteria: a filling defect in an otherwise well-opacified
vein that remained unchanged on two successive radiographs; partially
occluding thrombi seen as well-defined translucent areas surrounded
by a rim of contrast medium; completely occluding thrombi with a
collateral circulation.

Intraoperative ascending venography was performed while the hip
joint was exposed for insertion of the prosthesis, a technique similar
to that of postoperative ascending venography being used. A 21-gauge
butterfly needle was inserted into a dorsal vein in the foot and con-
nected by an extension tube to a syringe for injection of contrast
medium (Angiografin). A transparent sterile drape was placed over
the foot, covering the needle and part of the tube. The operation then
began. Before venography, a tourniquet was placed around the ankle
to direct contrast medium into the deep veins of the calf, and another
around the lower thigh to retain the medium within the calf veins;
25 ml of contrast medium was injected through the butterfly needle,
and radiographs of the upper femoral vein were taken immediately
after releasing the upper tourniquet. An adequate bolus for visualising
the femoral vein was obtained by squeezing the calf the moment the
upper tourniquet was released. Radiographs were taken of the proxi-
mal femoral vein before dislocating the hip, and then after dislocation
with the limb held in the position attained during exposure of the
joint. With the lateral approach the limb is severely adducted at the
hip, and with the posterior approach it is internally rotated through
almost 100°.

Results

DISTRIBUTION OF POSTOPERATIVE DEEP VEIN THROMBI

The site and extent of the venographic thrombi in the 81 patients
was defined as limited to the calf, continuous within the calf and
femoral vein, discontinuous within the calf and femoral vein, or
confined to the femoral vein (fig 1).

In 19 patients (2355%) thrombus was found only in the femoral
veins, and in the remaining 62 (76-5%) it was found in the calf with
or without associated femoral vein thrombus. In 32 of these 62
patients the thrombus was confined to the calf veins, but in 24 there
was associated thrombus in the femoral vein that was discontinuous
from the calf thrombus and must therefore have arisen independently
from within the femoral vein. Moreover, among the remaining six
patients, all of whom had thrombus extending in continuity from the
calf to the femoral vein, venography performed earlier in the post-
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FIG 2-Ascending venogram showing valve cusp thrombus in proximal
femoral vein after total hip replacement.

FIG 3-Ascending venogram showing floating thrombus arising from valve
cusp in mid-femoral region together with more-proximal cusp thrombi.
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FIG 4-(left) Diagrammatic representation of sites of origin of 51 femoral
vein thrombi in 43 patients after total hip replacement.

FIG 5-(right) Intraoperative venogram showing proximal femoral vein
during total hip replacement using lateral approach.
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FIG 1-Distribution of DVT in operated limb in 81 patients after total hip
replacement.

operative period had shown in three of them that the femoral vein
thrombus had formed within that vein and not by proximal extension
of calf thrombus. Thus in 46 patients venography showed a femoral
vein origin for the thrombus.
The exact site of origin was identified either as a cusp thrombus

(figs 2 and 3) or as a larger thrombus floating freely in the femoral vein
and anchored at its most distal part (fig 3). There were multiple sites
of origin of femoral vein thrombi, but these fell into one of four groups
(fig 4). Uncommon sites were the profunda femoris (two patients)
and mid-superficial femoral veins (four patients). A more frequent
site of origin was a valve cusp at or just above the adductor hiatus
(11 patients). By far the most common site of origin, however, was
the valve cusp or wall of the femoral vein in the region of the lesser
trochanter (34 patients).

INTRAOPERATIVE VENOGRAPHY

Intraoperative venography was performed on eight patients. In
four the hip was exposed by the lateral approach,'2 and in four by the

24
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posterior approach. Radiographs showed distortion of the upper
femoral vein in every case during the time that the joint was dislocated
and the limb manipulated for insertion of the prosthesis. In each case
in which the lateral approach was used the femoral vein appeared
angulated and narrowed, the maximum distortion being at the level
of the lesser trochanter (fig 5). With the posterior approach, each
case showed the femoral vein to be narrowed at the level of the lesser
trochanter, the appearances being that of torsion (fig 6). In both
operative positions the long saphenous vein often filled with contrast
medium on venography, whereas before dislocation of the hip this
did not occur.

N%

..

FIG 6-Intraoperative venogram showing proxi-
mal femoral vein during total hip replacement
using posterior approach.

Discussion

The most striking feature of this study was the high incidence
of thrombi arising from the proximal vein after total hip
replacement. Previous studies, which have not included patients
undergoing this operation but which have used ascending
venography to demonstrate DVT, have indicated that the
proximal femoral vein is an unusual site for the origin of venous
thrombi.1-315 In these studies most femoral vein thrombi were
continuous with coexisting calf thrombus. The incidence of
continuous tibial-femoral venous thrombosis in our study was
low because calf thrombi were detected early by means of the
1"5I-fibrinogen test, and extending thrombi within the tibial
and popliteal veins were promptly treated with anticoagulants
to prevent propagation into the femoral vein. Several workers
have suggested that most major venous thrombi arise within the
femoral vein itself, the calf veins becoming involved by distal
propagation of thrombus.16 1 These workers base their con-
clusions on necropsy studies, thereby investigating a highly
selected group of patients whose disease terminates in death.
The necropsy findings-namely that many major venous
thrombi originate from proximal major (femoral and iliac) veins
-are not confirmed by isotopic18 19 or venographicl3-'5 studies
on living patients. These show that such thrombi usually result
from proximal extension of a primary calf thrombus.
Our findings, however, show that, unlike other groups studied,

patients undergoing total hip replacement frequently develop
primary femoral vein thrombi without concomitant calf clot.
Furthermore, in an earlier series from our unit, in which the
same techniques of venography and the fibrinogen uptake test

were used for 50 patients undergoing hip surgery for fracture
of the femoral neck,20 27 patients (54%) developed postoperative
DVT in the injured limb, all confirmed by venography, but in
none were thrombi found to originate primarily from the
femoral vein. This finding has implications for the aetiology
of postoperative thrombi in patients who undergo total hip
replacement.
The presence of thrombi in the proximal femoral vein seems

to support the theory of local thrombogenic stimuli peculiar to
the operation of total hip replacement. Two such stimuli may
be considered: thermal, from curing of the methylmethacrylate
cement; and mechanical, due to local surgical manipulation.
We investigated the second concept by visualising the femoral
vein during surgery by means of ascending venography with
the limb held in the dislocated position. The findings were
consistent with both the lateral and posterior approaches, there
being a local deformity in the proximal femoral vein. Further-
more, when the limb was internally rotated or severely adducted
there was filling of the long saphenous vein. This may be inter-
preted as reflecting a degree of venous obstruction in the operated
limb. Many studies have shown that total hip replacement is
followed by a high incidence of postoperative DVT, particularly
in the operated leg, and thus intraoperative venous stasis may
be of considerable importance.
The problem of local thermal stimulus remains to be studied.

A burn of the femoral artery by methylmethacrylate cement has
been described in two cases, both of which required surgical
repair of the damaged arterial segment.21 This type of lesion
must be rare but indicates the possibility of less overt damage to
the femoral vein, which warrants further investigation.
Our findings show that after total hip replacement there is an

unusually high incidence of femoral vein thrombi, particularly
in the proximal part of the vein. One reason for this phenomenon
may be intraoperative distortion of the vessel with resultant local
damage, and the high overall incidence of venous thrombi might
be associated with an unusual degree of intraoperative venous
stasis.
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