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Background: The aim of this study was to determine the success of excision and meshed skin grafting for
chronic leg ulcers. The effects of different ulcer aetiology and ulcer size on outcome were also assessed.
Methods: All patients who had excision and mesh grafting for chronic leg ulceration between January
1996 and December 2004 at St Thomas’ Hospital were reviewed. Recurrence was classified as any
breakdown of the ulcer during follow-up.
Results: Sixty-two patients with 100 chronic leg ulcers underwent operation. Seventy-two of the ulcers
were venous and the median ulcer size was 36 (range 1·5–192) cm2. Only three patients left the hospital
with their ulcers unhealed, but ulcers had recurred in 28 (28 per cent) by 2 months. A further 17 ulcers
recurred later, with just over half (55 per cent) remaining healed by 5 years. There was no difference
between the recurrence rates of venous ulcers and ulcers of other aetiologies (P = 0·980), or large (more
than 10 cm2) and small ulcers (P = 0·686).
Conclusion: Wide local excision and meshed skin grafting benefitted over half of these patients with
refractory leg ulcers. Recurrence was most likely to occur in the first 2 months and, provided that ulcers
were healed at this time, there was a low rate of further breakdown.
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Introduction

Chronic leg ulceration is a common condition, which may
have a prolonged course; some ulcers fail to heal despite
the best available conservative management. Venous
disorders are responsible for up to 70 per cent of leg
ulcers, with arterial ischaemia accounting for around
20 per cent, often coexisting with venous disease (mixed
ulcers)1,2. Rheumatoid arthritis and diabetes mellitus can
also predispose to leg ulceration; trauma, malignancy and
infection are rare causes3,4.

Most chronic leg ulcers respond to standard compres-
sion, but 20 per cent are resistant, especially when their
cause cannot be determined, and additional treatments
are often necessary5,6. Venous surgery does not appear to
expedite healing7 and skin grafting is often offered as a final
option, when all other measures have failed. Various types
of skin graft have been employed, including pinch grafts
and split-thickness skin grafts5. Grafting is often combined
with ulcer excision and debridement8.

For many years, the authors have carried out tangential
excision of the ulcer to provide a well vascularized recipient

base before applying meshed skin grafts5,9. There are,
however, few long-term reports of its efficacy and some
clinicians have even questioned its value8,10. The aim of
this study was to review this treatment for refractory leg
ulcers in a single centre over a 9-year interval.

Patients and methods

Consecutive patients who had undergone wide local
excision and mesh split-thickness skin grafting for a chronic
leg ulcer of the gaiter region between January 1996 and
December 2004 were identified from the department
database and reviewed. All patients had had an ulcer for
a least 6 months, despite compression treatment. This
cohort, who failed conservative treatment, represented
fewer than 5 per cent of those attending the ulcer clinic
during this interval.

The ulcer aetiology was determined from the clinical
findings and investigations. All patients underwent venous
and arterial colour duplex imaging. Haematological and
serological investigations and isotope lymphangiography
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were used selectively to assist with the diagnosis. The
initial ulcer size was calculated by multiplying the two
maximum perpendicular diameters11.

Excision and mesh grafting

A few days before surgery, patients were admitted for bed
rest, leg elevation and antiseptic cleansing. Under general
anaesthesia, the ulcer was widely excised back to healthy
tissue using a Humby knife to provide a well vascularized
and healthy base on which split-thickness skin grafts were
applied (thickness 0·3 mm). These were harvested from the
mid-thigh of the same leg using an air-powered dermatome
(Zimmer; Warsaw, Indiana, USA), before being expanded
by meshing to one and a half times their original size.
Grafts were applied immediately to the ulcer base and
secured with surgical staples at the wound edge (Fig. 1).
The grafted ulcer was dressed with non-adhesive paraffin-
impregnated gauze and the whole leg was then bandaged
with a layer of orthopaedic wool covered by a retaining
crepe bandage. The patient was nursed in bed with the leg
elevated for 5 days after surgery, before being mobilized
and discharged with a compression bandage consisting
of a non-adherent dressing covered by orthopaedic wool,
Setopress and Tubigrip bandages (SSL International;
KnutsFord, UK). All patients with an ischaemic ulcer had
a leg revascularization procedure before grafting and were
prescribed low-compression bandages or elastic stockings
on discharge. All patients with an ulcer were reviewed in the
ulcer clinic at 2 weeks, 6 months and annually thereafter in
a special healed ulcer clinic.

Data analysis

The outcome results were retrieved from outpatient
follow-up records, except in four instances in which
telephone conversations were required as the patient had
moved and no longer attended the clinic. Ulcer recurrence
was recorded if there was any breakdown of the skin in the
same leg during follow-up. Complete healing was defined
as the time when all scabs were removed to reveal intact
underlying skin with no exudate.

A Kaplan–Meier life table was constructed for statistical
analysis of outcome using Prism software (GraphPad, San
Diego, California, USA). Comparisons of recurrence rates
between venous ulcers and those of other aetiologies, and
between large (more than 10 cm2) and small ulcers, were
made using a log rank test.

Results

One hundred procedures were carried out in 62 patients
(35 women and 27 men), with a median age of 70 (range
37–90) years. Venous disease was the most common cause
of leg ulceration in this series (72 ulcers). Other types
of ulcer included rheumatoid ulcers (eight), ischaemic
ulcers (six), lymphoedematous ulcers (four), ulcers of mixed
arterial/venous aetiology (three) and a diabetic ulcer. No
clear aetiology could be ascribed to six ulcers. Twenty-
seven of the ulcerated legs had undergone varicose vein
surgery previously; none of these limbs had any evidence of
deep venous reflux on duplex imaging. Forty-five ulcerated
legs had a history of a previous deep venous thrombosis
or significant deep vein reflux on duplex imaging. Median

a  Before b  After

Fig. 1 Bilateral leg ulcers a before and b after excision and mesh skin grafting

Copyright  2006 British Journal of Surgery Society Ltd www.bjs.co.uk British Journal of Surgery 2007; 94: 194–197
Published by John Wiley & Sons Ltd

D
ow

nloaded from
 https://academ

ic.oup.com
/bjs/article/94/2/194/6142579 by guest on 19 April 2024



196 S. Abisi, J. Tan and K. G. Burnand

100

90

80

70

60

50

0 6 12 18 24 36 48

60 54 47 42 40 33
38

61
39 33 26 26 23 13

Time after operation (months)

   >10cm2

   <10cm2

>10cm2

<10cm2

No. at risk

H
ea

le
d 

ul
ce

r 
ra

te
 (

%
)

Fig. 2 Rate of healed ulcers after excision and mesh skin grafting
for ulcers larger or smaller than 10 cm2 (P = 0·686, log rank test)

ulcer size was 36 (range 1·5 to 192) cm2; 39 were less than
10 cm2 and 61 were larger than 10 cm2.

The median postoperative hospital stay was 20 (range
12–40) days. Three patients left the hospital with an
unhealed ulcer and two had further skin grafting because
of poor initial graft take.

Follow-up and recurrence

The median follow-up was 39 (range 2–96) months.
After 2 months, 28 ulcers (28 per cent) had broken down,
including those in five patients with a history of intravenous
drug use who were not compliant with the dressings. Two
patients were lost to follow-up and 18 died from other
causes. A further 17 ulcers (17 per cent) recurred within
5 years. At this stage, just over half (55 per cent) of the
original grafted ulcers remained healed.

The ulcer recurrence rate after 4 years was similar in
ulcers defined as venous (42 per cent) and those with
other aetiologies (45 per cent) (P = 0·980, log rank test).
Similarly the size of the ulcer (above or below 10 cm2) did
not affect the recurrence rate (P = 0·686) (Fig. 2).

Discussion

A consecutive series of patients whose chronic leg ulcers
failed to heal with prolonged conservative management
were treated by wide excision and meshed split-skin
grafting. All but three were healed on discharge and more
than half of these ulcers remained healed for up to 5 years.
Ulcer recurrence was most likely to occur in the first
2 months after grafting, in keeping with other series8,12.
Most ulcers that were healed at 2 months in the study

remained healed at 5 years. There was no control group,
in whom conservative management was continued, but all
patients in the series had been treated previously with at
least 6 months of compression bandaging. The present
study also demonstrated that ulcers of various aetiologies
can be healed successfully and that the breakdown rate was
similar for all types of ulcer. The size of the ulcer did not
affect the healing rate, again confirming the findings of
others12,13.

Comparison with reported series is difficult as the
reported outcome measures vary significantly. In some
series, partial healing and complete healing have been
combined, giving an overoptimistic impression of the
results13,14. In other series, the rate of complete healing
was not reported or even described12,15–17. Some studies
included other interventions, such as vein stripping15.

Trier et al.12 reported a 46 per cent cumulative healing
rate in a long-term follow-up of 97 ulcers, treated by
three different techniques before split-skin grafting: no
debridement (34), minimal debridement (11) or total ulcer
excision (52). No difference was found in skin graft
take achieved by these different techniques of graft bed
preparation. Turczynski and Tarpila14 reported early and
late ulcer breakdown in a group of 88 ulcers (51 venous)
that had ulcer excision and meshed skin grafting, but the
ulcer size was not detailed and a 90 per cent graft take
was considered as a success. Kirsner et al.18 reported a
52 per cent success rate at 11 months in 36 ulcers treated
by mesh skin grafting, using complete healing as the
outcome measure. One small clinical trial (28 participants)
compared two groups of patients: one had perforator
surgery (Linton’s procedure) combined with ulcer excision
and mesh split-thickness skin grafting, and the other had
perforator surgery and compression dressings. The healing
rate (40 per cent) was similar in both groups after 1 year,
although the initial ulcer size was much greater in the
grafted group19.

In the present study, early recurrence was common in
intravenous drug users and in patients who were non-
compliant with compression and dressings after surgery.
The long-term results may also be heavily dependent
on compliance with elastic stockings, which also provide
compression and protection from potential skin trauma
that may cause further ulceration20.
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