
Journal of the Royal Society of Medicine Volume 86 January 1993 21

Does venous function deteriorate in patients
waiting for varicose vein surgery?
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Summary
We have looked at the deterioration in the condition
of the lower limbs in a group of 36 patients who were
waiting for a median time of 20 months for varicose
vein surgery, using clinical examination, colour
Duplex scanning and photoplethysmograph (95%
refilling times). We found a significant deterioration
in this group of patients, with four limbs initially
unaffected developing reflux on Duplex scanning, of
which three had clinical varicose veins (all four were
offered surgery), and ofthe initial 56 involved limbs,
10 further sources of reflux were found (18%),
necessitating alteration ofthe initial planned surgical
procedure. No patient developed deep venous insuf-
ficiency or ulceration while on the waiting list,
although there was one new case of lipodermato-
sclerosis. However, had surgery been undertaken
after the first assessment, 14 patients (25%) would
potentially have required further surgery, although
accepting this as justification for allowing patients
to wait takes no account ofpatient suffering or quality
of life while waiting for operation.

Introduction
The waiting times for many surgical procedures,
perfonned in NHS hospitals, are now well over 2 years.
Minor and intermediate elective procedures are
particularly affected and varicose vein surgery
probably receives the lowest priority in most surgical
units.
The effect ofwaiting time on progression of venous

disease has not been investigated before. Though it
is likely that the underlying disease process continues
to progress, until recently it has not been possible to
assess changes in venous function with any accuracy.
The development of sophisticated non-invasive tests
like Duplex ultrasound scanningl-3 and photo-
plethysmography4-7 can provide additional objective
information to clinical examination.
The aim of this paper was to investigate whether

there was any deterioration in patients with varicose
veins awaiting surgery and whether this changed the
operative procedure required.

Methods
All patients referred to the Middlesex Hospital
with venous disease undergo a non-invasive venous
assessment in the vascular laboratory after the
first outpatient visit. This includes full clinical exam-
ination, photoplethysmography and colour Duplex
ultrasound scanning.
A history is taken, and clinical examination carried

out by a clinician who records the presence of long

or short saphenous vein varicosities, the clinical site
of reflux (sapheno-femoral, sapheno-popliteal or per-
forator) and whether lipodermatosclerosis (LDS) or
ulceration are present. Lipodermatosclerosis is defined
as erythema, induration and pigmentation in the
gaiter area.
Photoplethysmography is carried out on the

same occasion by a technician using a Vasculab
PPG413 photoplethysmograph (MedaSonics, Fremont,
California), with the patients seated and legs depend-
ent; they are asked to dorsiflex their ankles 10 times,
and 95% refilling time measured. The test is repeated
and the values given are the mean of two readings.
Above- and then below-knee cuffs are then applied and
the test repeated. A 95% refilling time of less than
15 s is defined as abnormal in our laboratory8.
All patients also have Duplex scanning undertaken

by an experienced operator using an Acuson 128
(Acuson, Mountain View, California) with a 7 MHz
linear array transducer and colour flow mapping. The
test is carried out with the patient standing and
taking weight on the contralateral limb to that being
examined. Both the superficial and deep veins are
assessed to identify sites of venous incompetence.
Reflux is defined as reverse flow lasting more than
0.5 s on release of manual calf compression9"10. All
investigations are carried out between 10.00 and
12.00 h at a room temperature of 21°C, as ambient
temperature and time of day have been shown to
affect measurements of venous function".
A group of 36 patients admitted to the Middlesex

Hospital in 1991 for varicose vein surgery were investi-
gated. All had previously undergone non-invasive
venous assessment, and underwent repeat non-
invasive venous testing just prior to their operation.
The results of the clinical examination, photo-

plethysmography and Duplex scanning were compared
with the same investigations undertaken when the
patient was first placed on the waiting list. We then
looked at the deterioration in venous disease, both in
the initial presenting limb and in initially-normal
limbs. We assessed how many further procedures
were required because ofthe wait, ie how many limbs
that were initially normal then required surgery, and
how many extra procedures were carried out on the
originally affected limb.
The descriptors used are medians with interquartile

ranges, and Wilcoxon's paired Sign Rank Sum test
was used to compare for changes within subjects.

Results
A total of 36 patients were assessed. The sex ratio
was M: F 10: 26, and the median age at operation
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was 55 (34-60) years. The median time interval
between the first and second non-invasive assessment
was 20 (15-27) months. At the initial examination 56
limbs had varicose veins, of which 43 were primary
and 13 recurrent. Sixteen limbs were normal.

Clinical examination
Comparison of the clinical findings revealed that
48 limbs when first seen had varicosities in the dis-
tribution ofthe long saphenous vein, but at the second
visit this had increased by three. Similarly, although
only seven limbs had varicosities in the distribution
of the short saphenous vein when first examined, this
had increased to 18 when examined before operation.
When we compared the findings of lipodermato-
sclerosis, six limbs continued with skin changes, and
one further limb became involved. Only one limb had
a venous ulcer at the first visit, and this had healed
prior to operation, with no new cases occurring. Of
the 16 clinically normal limbs on first examination,
five limbs (31%) developed clinical varicose veins: four
in the distribution of the long saphenous vein and one
in the short saphenous system.

Duplex findings
At first examination, 40 limbs were -found to have
reflux at the sapheno-femoral junction, but this had
increased to 45 at the second examination. Eleven
limbs had sapheno-popliteal reflux at the first visit,
and this increased to 20 at the second. Only two
patients were found to have deep venous insufficiency
(popliteal vein reflux), and no further cases were
recorded at the second examination. Therefore, 14
new cases of reflux on Duplex scanning were found
on the second examination, an increase of 27%.
Of the 16 limbs that were normal at the first visit,

four (25%) developed reflux on Duplex scanning (two
sapheno-femoral junctions, two sapheno-popliteal
junctions and one mid thigh perforators), of which
three also developed clinical varicosities. In the limbs
that had clinical disease at the first visit (n=56),
10 had further sources of reflux (three sapheno-femoral
junctions, four sapheno-popliteal junctions and three
mid thigh perforators) were identified on Duplex
scanning at the second examination, a deterioration
in 18% of limbs.

Photoplethysmography
The photoplethysomography findings in the group of
limbs that were clinically normal at the first visit are
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Figure 2. Comparison of the photoplethysmography (PPG)
refilling times at the first and second examination for those
limbs that were clinical abnormal at the first visit (n=56).
Wilcoxon's rank sum test for paired samples

shown in Figure 1. Though the 95% refilling times
increased from a median 20 (17-35) s to 26 (20-32) s,
this was not statistically significant. Those patients
with clinical varicose veins (Figure 2) also showed no
significant deterioration in the 95% refilling times
between the two visits (10 (7-22) s vs 15 (9-20)s,
P=ns). The 95% refilling times at the first (15 (8-32) s)
and second (15 (8.5-21) s) visits in those limbs which
were normal on Duplex scanning at the first visit
but not the second, which again does not show any
significant change.

Discussion
Clinical examination alone is an unsatisfactory
method for assessing change in varicose veins, whether
with time or surgical intervention. McAdam et aL 17
have shown that clinical assessment can vary both
within and between observers, with an intra-observer
agreement of symptomatic response and visual
improvement following surgery of only 30%, and an
inter-observer agreement of60% in evaluating visual
improvement'2. We, therefore, elected to supplement
clinical examination with more objective tests of
venous function. Photoplethysmography and colour
Duplex scanning were selected as it is likely that they
measure different aspects of venous disease -the
former providing an assessment of calf muscle
pump function and venous reflux4-7, the latter a
detailed description ofvenous anatomy and valvular
functionl-3"'
We have been able to demonstrate that in our group

of patients, of those limbs initially identified as
having a surgically correctable abnormality of the
venous system, 18% showed a deterioration on Duplex
scanning in their condition, necessitating extension
ofthe planned surgical procedure in 10 limbs. Twenty-
five percent of initially nonnal limbs (n=16) developed
varicosities over the period of study, and then required
surgery on the newly affected limb. This emphasizes
that full re-assessment must be carried out prior
to surgery on both affected and 'normal' limbs in
patients who have been on the waiting list for any
length oftime, and that the initial assessment cannot
be relied upon when planning operative procedures,
as allowance must be made for possible further
pathology developing since first seen.
The development of varicose veins in previously

normal limbs tends to support the hypothesis that

50-
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there is an underlying abnormality in vein structure in
patients with varicose veins. Both clinical examination
and colour Duplex scanning- showed deterioration
while on the waiting list, although the prolonged
refilling time on photoplethysmography was not
statistically significant. This may be because all
patients were provided with surgical stockings while
on the waiting list, although we have not looked at
levels of patient compliance during this period.
Stockings have been shown to improve PPG refilling
times, though no effect has been shown consistently
on valvular reflux'4-20.
No patient developed venous ulceration while on the

waiting list, and the one person who initially had
ulceration healed while waiting for surgery. This form
of gross clinical deterioration is unlikely to have been
seen in this group of patients. Patients who had active
ulceration requiring a surgical procedure to allow
healing, or who were at risk of ulceration, are unlikely
to be left on a non-urgent waiting list, and any patient
subsequently developing ulceration is likely to have
his admission expedited. This group, therefore,
represents patients who were not thought likely to
deteriorate significantly while on the waiting-list.

It is difflcult to quantify the effects of a prolonged
wait for venous surgery. Clearly, there is a significant
deterioration in the clinical conditions ofpatients, and
there is also considerable morbidity for the patients
while they wait. However, this has to be offset against
the substantial number of patients (up to one quarter)
who would require a second procedure at a later date
if surgery had been carried out promptly after the first
assessment. This study does show that, even in a group
of patients thought to be at low risk of worsening of
their varicosities, there is a significant deterioration
in the clinical condition ofsuch patients, together with
a concomitant increase in the number of abnorm-
alities found on Duplex examination.
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