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Prophylaxis of postoperative deep vein thrombosis:
selective use of low-dose heparin in high-risk patients

A J CRANDON, K R PEEL, J A ANDERSON, VALERIE THOMPSON, G P McNICOL

Summary and conclusions

Administration of prophylactic low-dose subcutaneous
heparin to prevent postoperative deep vein thrombosis
is expensive, entails treating many patients unnecessarily,
and causes some side effects. By using a predictive index
a population of patients who are at particularly high risk
of developing postoperative deep vein thrombosis may
be identified preoperatively. Prophylaxis was given only
to these patients, resulting in an incidence of deep vein
thrombosis of 3 8% compared with 16 1% in previous
studies in which no specific prophylaxis was given.
By limiting prophylaxis to the group of patients

identified by the predictive index as being at high risk of
developing postoperative deep vein thrombosis results
may be obtained that are as good as those expected from
treating the whole population. Thus many patients are
saved from exposure to low-dose subcutaneous heparin.

Introduction

Deep vein thrombosis occurs after hysterectomy in 7-130o(, of
patients with benign disease and 25-45o, of patients with
malignant disease.' Subcutaneous low-dose calcium heparin
significantly reduces the incidence of postoperative deep vein
thrombosis and pulmonary embolism2-4 but increases the
incidence of bleeding complications2 3 5 and entails treating
unnecessarily many patients who would not develop the
condition even without heparin. It is therefore desirable to
limit the prophylactic use of heparin to those at greatest risk of
postoperative deep vein thrombosis.

Clayton et al6 showed that accurate preoperative identification
of high-risk patients was possible, and we recently confirmed the
predictive power of their index prospectively in a new group of
patients undergoing major gynaecological operations.7 The
purpose of the present study was to use the index to select high-
risk patients for the administration of prophylactic subcutaneous
low-dose calcium heparin to try to prevent postoperative deep
vein thrombosis and reduce the incidence of heparin-related
complications when large populations are treated. The results
are compared with those from our previous study,7 in which no
prophylaxis was given.

Methods and patients

Euglobulin lysis time was measured using the method of Blix8 and
serum concentrations of fibrin-related antigen by latex agglutination,
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using Thrombo-Wellcotest. Preoperative height and weight were
measured on admission with the patient wearing night attire and bare
feet. The percentage overweight for height was then estimated.9 A
predictive index was calculated for each patient using the formula of
Clayton et al';:

I= -11 3+0009a+0-22b+0 085c+0 043d+219e
where a = euglobulin lysis time (min), b = concentration of fibrin-
related antigen (mg/i), c = age (years), d = percentage overweight for
height, and e = presence or absence of varicose veins (scored as 1 or 0
respectively).
The predictive index was calculated for each of 105 patients, aged

40 years or over, about to undergo major gynaecological operations
by the abdominal or vaginal route. Table I shows the indications for
surgery in this trial and our previous study.7 All patients defined by

TABLE I-Distribution of disease among patients in this and our previous study.7
Figures are numbers (,) of patients

Prospective Present
validation study7 study

(n = 62) (n = 105)

Malignant disease 11 (17 7) 15 (14 3)
Uterine 5 (8-1) 5 (4 8)
Cervical 4 (6 5) 5 (4 8)
Ovarian 2 (3-2) 3 (2 9)
Vulval 1 (1-0)
Tubular 1 (1 0)

Benign disease 51 (82 3) 90 (85 7)
Dysfunctional bleeding 21 (33 9) 27 (25-7)
Fibroids 2 (3-2) 15 (14 3)
Prolapse 20 (32-2) 35 (33 3)
Miscellaneous 8 (12-9) 13 (12 4)

the index as being at high risk (those with scores equal to or greater
than -2) received low-dose subcutaneous calcium heparin from
single-dose preloaded disposable syringes, the dosage being 5000 IU
two to four hours preoperatively and every eight hours postoperatively
for seven days or until the patient was fully ambulant, whichever was
the longer.

Diagnosis of deep vein thrombosis-All patients underwent isotope
leg scanning, using 125I-fibrinogen. Deep vein thrombosis was
diagnosed using the criteria of Kakkar.10 Postoperative scanning was
performed on the first, third, and sixth days unless a high count was
obtained, when daily scanning was started. All positive postoperative
scans were confirmed by ascending phlebography.

Results

Based on the above criteria no patients had clinical or isotopic scan
evidence of deep vein thrombosis before surgery.

Thirty-one of the 105 patients were identified preoperatively as
being at high risk and given heparin. The remaining 74 patients
received no specific prophylaxis. Four patients developed deep vein
thrombosis postoperatively, one in the high-risk, heparin-treated
group and the others in the low-risk group. Table II shows the median
and interquartile ranges for the variables incorporated in the predic-
tive index for these 105 patients, and figure 1 shows the distribution
of the indices.

Statistical analysis-Conventionally in radiofibrinogen leg scanning
deep vein thrombosis is diagnosed when there is a difference of more
than 20% in the count between adjacent points on the same level or
the same point on the contralateral limb. The results of the fibrinogen
leg scanning were analysed in detail. Figure 2 shows the mean
difference in radioactivity recorded externally at the midcalf level in
the patients who were preoperatively identified as being at high or low
risk. In both studies the preoperative difference tended to be greater
in the high-risk patients. In our previous study,7 when no patients
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received specific prophylaxis, there was a progressive increase in this
mean difference postoperatively, indicating the development of deep
vein thrombosis. In the patients in the present trial, however, the
effect of heparin in reducing this difference in the high-risk group is
strikingly evident.

TABLE II-Distributions of the five variables incorporated in the predictive index
subdividedfor populations at high and low risk of developing deep vein thrombosis

High risk (n = 31) Low risk (n = 74)

Median Interquartile Median Interquartile
range range

Euglobulin lysis time (min) 185 230 100 60
Fibrin related antigen (mg/1) 4 6 2 3
Age (years) 65 17 45 9
Percentage overweight for

height 12 16 3 17
No (%) of patients with

varicose veins 25 (81) 18 (24)

No heparin Heparin
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FIG 1-Distribution of preoperative predictive indices for the 105
patients studied, showing those who received low-dose sub-
cutaneous calcium heparin.
O =Patients who did not develop deep vein thrombosis.
A =Patients who developed deep vein thrombosis.
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FIG 2-Mean difference in radioactivity recorded externally
at midcalf level in patients in previous study (no specific
prophylaxis)7 and those in the present trial (high-risk patients
given prophylactic low-dose heparin). Results given accord-
ing to whether patients identified preoperatively as being at
high or low risk.
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Discussion

In this study prophylactic low-dose heparin was given to an
identified high-risk group, consisting of only 29-5% of patients
having gynaecological operations. We thought that ethically
such patients could not be randomly allocated to heparin versus
a placebo. As the allocation of patients to the treated (heparin)
and untreated groups was not random it was not appropriate to
compare the incidence of deep vein thrombosis in these groups.
Instead, we considered the whole group to determine whether
the selective use of heparin reduced the overall incidence of
deep vein thrombosis. For comparison we used the overall
incidence of the condition in our previous studies6 7-that is,
30 cases out of 186 patients (16 1%). The present study yielded
an incidence of four cases in 105 patients (3.8%). This difference
is significant at the 1°0 level, using the x2 test with Yates's
correction. The results obtained are similar to those of
Ballard et al," who treated a whole gynaecological population
with low-dose heparin with a resultant rate of deep vein
thrombosis of 3 60'. With our approach patients who were at
low risk of developing postoperative deep vein thrombosis were
saved the potential side effects of unnecessary treatment.
Although no patient developed deep vein thrombosis pre-

operatively, detailed analysis of the externally recorded radio-
activity at the midcalf level (fig 2) showed that in both studies
preoperative differences in counts tended to be greater in those
patients identified as being at high risk. Venous thrombosis is
said to be rare in healthy people,12 but Havig,13 in a detailed
postmortem study, found small thrombi and pulmonary emboli
in 20% of presumably healthy subjects who died almost
instantaneously from accidents, and perhaps many of the
patients who develop postoperative venous thrombosis already
have small thrombotic foci preoperatively. Fibrinolysis in such
circumstances would be protective, and postoperative fibrinolytic
shutdown'4 may permit extension of thrombosis. A relation
between the extent of fibrinolytic shutdown and postoperative
deep vein thrombosis has been shown.'5 16

Selecting high-risk patients for preventive treatment appears
to yield encouraging results. An incidence of 16-10% in patients
in our previous studies contrasts with the 388% incidence in the
patients in the present trial, in which heparin was given only to
those at high risk. By using a predictive index it should be
possible, in a study restricted to high-risk patients, to compare
various currently used forms of prophylaxis on a random,
double-blind basis with substantial economy of effort.
The cost of the two laboratory tests is small (about £3 50,

including labour costs), but patients might need to be admitted
to hospital a day or two earlier to undergo the tests or be seen
at a special outpatient visit. Against this may be set the financial
and other costs of unnecessary heparin treatment. Estimating
euglobulin lysis time may be time consuming, and we have
examined the possibility of using an index incorporating only the
concentrations of fibrin-fibrinogen degradation products and the
three clinical variables. Omitting the euglobulin lysis time
results in an appreciable weakening of the predictive power,
with, for example, in the present study some 30 extra patients
being allocated to the high-risk group in order to achieve an
adequate pick-up rate for patients at genuine risk.
Our predictive index was derived from and has been verified

and tested on gynaecological patients. We do not know whether
it would have equal predictive value in another group of patients
-for example, patients having general operations. If general
surgeons wish to use the same approach for selective administra-
tion of prophylactic heparin a new predictive index or a variant
of the formula of Clayton et a16 would have to be derived and
its validity established.
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Nephrotic syndrome with slight proliferative changes in the
glomeruli: response to prednisone

H RASHID, S EZEDUM, A R MORLEY, D N S KERR

Summary and conclusions

Seven patients with slight but definite proliferative
changes in the glomeruli achieved complete remission
of the nephrotic syndrome when treated with prednisone.
The patterns of response and, in three cases, repeated
relapse and response suggested that this was more than a
coincidental spontaneous cure.
A controlled trial of corticosteroids in patients with

slight proliferative glomerulonephritis and severe
nephrotic syndrome should be carried out to verify
these results.

Introduction

The value of corticosteroids in the childhood nephrotic syndrome
was established without the need for a controlled trial. Patients
with minimal lesion (the great majority) responded rapidly,
reproducibly, and almost without exception.' The value of
corticosteroids in adults was less certain,' 2 so in 1963 the MRC
set up a multicentre, controlled trial of prednisone in adult
nephrotic syndrome.3 This gave clear-cut results that have been
accepted almost everywhere in Britain. Adults with minimal
lesion responded to steroids, while those with membranous and
proliferative change did not. Prednisone had a significant
penalty in morbidity and mortality.
The trial made an important contribution in its time but had

Departments of Medicine and Pathology, University of Newcastle
upon Tyne, Newcastle upon Tyne NEI 4LP

H RASHID, MB, FCPS, research fellow
S EZEDUM, MB, MRCP, research fellow (present address: Renal Unit,

University of Nigeria Teaching Hospital, Enugu, Eastern Nigeria)
A R MORLEY, MD, MRCPATH, consultant pathologist
D N S KERR, MSC, FRCP, professor of medicine

certain limitations. These are particularly apparent to us, since
20% of the patients were cared for in Newcastle and this was
the only centre where the planned repeat biopsies were con-
sistently performed. The initial specimens were examined by
only light microscopy, and in 18% of cases the panel of patho-
logists arrived at different diagnoses. Most of these "doubtful"
cases, on the borderline between minimal lesion and membranous
or proliferative nephritis, were eventually included in the
"minimal" group. Retrospective analysis of our cases shows
clearly that some early examples of membranous glomerulone-
phropathy were included in this group, and the report indicates
that the same was probably true of slight proliferative lesions.
This may account for the slow response to steroids in 25% of
the patients in the "minimal" group. Since all the prednisone-
treated patients in this group who survived to 24 months became
"protein free," however, the possibility arises that some patients
who are now diagnosed as having membranous or proliferative
glomerulonephritis are denied the benefits of steroid treatment
unnecessarily. We report here on seven patients who, we believe,
fall into this group. All had slight but definite proliferative
lesions yet went into complete remission while receiving
corticosteroids.

Methods

Selection of cases-After the MRC study ended we stopped using
corticosteroids for proliferative glomerulonephritis in general and
conducted no further controlled trials. We continued, however, to
give prednisone to a few carefully selected patients with incapacitating
nephrotic syndrome whose biopsy changes were sufficiently slight
that they might have fallen into the "doubtful" category in the MRC
trial. We report here on seven ofthese patients, who went into complete
remission while receiving steroids. None had any evidence of systemic
diseases that respond to steroids (systemic lupus erythematosus,
polyarteritis nodosa, Wegener's granulomatosis, etc) or of the forms
of proliferative nephritis that often remit spontaneously or on treat-
ment of the primary cause (acute post-streptococcal nephritis,
nephritis of subacute bacterial endocarditis, shunt nephritis).
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