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Surgical Removal of Ulcer and Lipodermatosclerosis Followed by
Split-Skin Grafting (Shave Therapy) Yields Good Long-term Results
in ``Non-healing'' Venous Leg Ulcers
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The purpose of this study was to evaluate the long-term effects

of shave therapy in non-healing venous leg ulcers. Forty-one

patients with 75 recalcitrant leg ulcers caused by primary deep

vein incompetence or post-thrombotic syndrome were operated

by shave therapy (removal of ulcer and surrounding lipoderma-

tosclerosis with a Schink skin-grafting knife and covering of the

wounds with meshed split-thickness skin grafts). After an

average follow-up period of 2 years and 5 months all patients

were evaluated for long-term results. The healing rate of ulcers

classi®ed as non-healing was 67% (50 of 75 ulcers). The healing

rate was 76% for ulcers associated with primary deep vein

incompetence and 58% for ulcers associated with post-

thrombotic syndrome (p~0.08). Even in cases with recurrence

(33%) these ulcers were strikingly reduced by 80 ± 90% of their

original size. Hypaesthesia was noticed in 38% of the

transplanted areas. In ``non-healing'' venous leg ulcers due to

deep venous insuf®ciency shave therapy yields favourable long-

term results. Because it is only a symptomatic treatment which

does not reduce the pathological re¯uxes, continuous compres-

sion of the lower leg is important. Key words: shave therapy;

non-healing venous ulcers.
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For leg ulcers associated with deep venous insuf®ciency, due

to either primary deep vein incompetence or post-thrombotic

syndrome, compression therapy is the treatment of choice. It

is successful in about 80% of all venous ulcers; however, 20%
of these ulcers cannot be cured (1) and of those cured

recurrence rates of 30 ± 50% within 1 year (2, 3) have been

reported. In fact, it has been claimed that ``at present, venous

ulceration is not a curable disease'' (4).

To promote healing in recalcitrant or non-healing ulcers

several surgical procedures have been advocated. Conven-

tional skin grafting yields success rates between 50% and 90%,

but recurrence rates of about 50% within the following years

have been described (5, 6). The effect of (endoscopic)

perforator dissection on ulcer healing, having been a topic

of controversy for some time (7, 8), is now encouraging (9,

10); however, it is not clear whether it is suitable for all ulcers

or only for those of the inner ankle. Paratibial fasciotomy has

produced favourable results (11) but can only be employed

for ulcers located at the inner ankle. Replacement of

insuf®cient deep vein segments by vein valve transplants or

venous transposition operations is dif®cult and can only be

performed in a few specialist centres (12).

In 1987, good short-term results were reported after layered

shaving of 32 consecutive patients with 58 refractory venous

ulcers (13). However, no investigation of recurrence was

undertaken. While we can con®rm good short-term results

with the same method, which we called shave therapy (14), the

aim of this study was to determine the long-term effects of the

procedure. This study extends our previously published data

by increasing both the patient numbers and the duration of

follow-up.

PATIENTS AND METHODS

Patients

In the Department of Dermatology and Venereology, Medical

University of Luebeck, 129 patients with 163 non-healing leg ulcers

were treated by shave therapy from January 1994 to December 1998.

For the evaluation of long-term results the ®rst 41 patients (17 men

and 24 women) were re-examined with 75 ulcers on 55 limbs. Their

mean age at the time of surgery was 70 (52 ± 87) years (23 patients

w70 years and 8 w80 years). The average duration of the present

ulcers was 20 (0.5 ± 65) years. Ten patients were operated on in 1994, 8

in 1995 and 23 in 1996. All ulcers were classi®ed as ``non-healing'';

they did not heal in spite of conservative therapy (local wound care

and treatment with compression bandaging or stockings) and/or

(repeated) surgical therapy (dissection of perforator veins and/or

stripping of additional insuf®cient super®cial veins, conventional skin

grafting, paratibial fasciectomy and crural fasciectomy). In several

patients limb amputations because of recurrent cellulitis and extreme

pain had already been considered.

In all patients ultrasound with 8 and 4 MHz probes and duplex

sonography with 5 MHz pulsed Doppler probes (Sonoline SI-450,

Siemens AG, Erlangen, Germany) revealed deep venous re¯uxes,

sometimes combined with re¯uxes of the super®cial and/or perforator

veins. Re¯uxes were located in the femoral (16 legs), popliteal (37

legs) and crural veins (37 legs). In 30 of 55 legs post-thrombotic

changes in deep veins (thickening, obstruction, organized thrombi,

partial recanalization) could be observed. Thirty-four ulcers (45%)

were caused by primary deep vein incompetence and 41 ulcers (55%)

by post-thrombotic syndrome. In addition, insuf®cient super®cial

veins were found in 28 legs and insuf®cient perforator veins in 21 legs.

The classi®cation of venous disease was according to CEAP (15):

C6,S (clinical signs: active ulceration with symptoms), ES or EP

(aetiology: due to thrombosis or primary varicosis), AD and AS or AD

and AP (anatomy: deep and super®cial veins affected or deep and

perforator veins affected, respectively). The segments affected were 2

and 3 in the long saphenous veins, 11 ± 15 in the deep veins and 18 in

the perforator veins, PR (pathophysiology: re¯ux). The disability

scores in our patients were 2 (can work 8 h daily only with support

device) or 3 (unable to work even with support device).

``Mixed'' ulcers were present in 10 legs; an ankle brachial pressure
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indexv0.8 indicated arterial occlusive disease in combination with

venous insuf®ciency. The lowest values of arterial pressure found in

the foot arteries were 50 mmHg in normotensive patients.

Methods

The shave therapy operative procedure was performed under general

or spinal anaesthesia using a Schink skin-grafting knife (Aesculap,

Tuttlingen, Germany). The ulcers and indurated areas next to and

underneath the ulcers and above the fascia were excised in ¯at

horizontal layers (Figs 1a and b), until palpation indicated a less

indurated tissue and inspection showed an improved bleeding pattern

(Fig. 1c); the fascia itself was not removed. Circumscribed bleeding

was terminated by electrocoagulation or ligature and diffuse bleeding

by elevating the leg. Meshed split-skin grafts of 0.4 ± 0.8 mm thickness

from the thigh were placed on the wound area immediately after

shave therapy (Fig. 1d). Most ulcers were located on the medial side

of the lower leg (Fig. 1a). In 16 patients with ulcers covering the

whole calf area, shaving was performed over the complete

circumference of the lower limb. In those who preoperatively

showed an improvement in venous re®lling time by photoplethysmo-

graphy during occlusion tests, shave therapy was combined with

saphenectomy (6 limbs) or with dissection and ligation of insuf®cient

perforator veins (9 limbs).

In 6 patients, a second grafting was performed after incomplete

healing. In most patients w75% of the grafted wound area was

healed at 1 week postoperatively (Fig. 1e). The majority of these

patients were discharged from hospital 2 ± 3 weeks after surgery and

treatment with hydrocolloid dressings and compression bandages

was continued. Regular check-ups were performed, beginning 3

months after surgery (Fig. 1f). Most patients preferred to use

compression bandaging of the lower leg after complete healing

instead of hosiery.

Thirty-four patients were seen in March and April 1998. Seven had

Fig. 1. Shave therapy operative procedure: (a) 66-year-old male with deep venous insuf®ciency in post-thrombotic syndrome. Leg ulcer of 11

years duration; (b) removal of ulcer and the surrounding lipodermatosclerosis with a Schink skin-grafting knife; (c) wound bed after shave

therapy; (d) split-skin graft at the end of the operation; (e) result 2 weeks later; (f) result after 3 months, healing not yet complete.
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died in the interim from diseases not related to chronic venous

insuf®ciency; in 6 of these patients the ulcers had completely healed

according to information given by close relatives.

Comparison of healing rates between patients with primary deep

varicosis and those with post-thrombotic syndrome was done with the

statistic program n Query Advisor2.

RESULTS

Altogether, 41 patients with 75 non-healing leg ulcers were

evaluated for long-term results following shave therapy.

Fig. 2 shows a representative example of a circumferential

ulcer which remained healed 3K years after surgery. At an

average follow-up of 2.42 years (range 1.25 ± 4.25 years) 67%
of the venous ulcers (50 of 75) were healed (Table I). All of

the ``mixed'' ulcers (10 of 10) and 75% (12 of 16) of the ulcers

covering the whole circumference of the lower leg were

healed. Fisher's exact test revealed insigni®cant differences

(p~0.081) between patients with primary deep vein incompe-

tence and post-thrombotic syndrome: in the ®rst group the

healing rate was 76%; in the second group it was 58%.

Small recurrences in the transplanted areas were found in

25 of 75 ulcers at the time of the follow-up investigation; this

is a recurrence rate of 33%. However, the majority of these

ulcers were only between 10% and 20% of the original ulcer

area in size; most were located at the distal edge of the skin

grafts. In some patients, a direct correlation between

recurrence rate and discontinuation of compression therapy

could be observed.

Cosmetic results were classi®ed as very good or good by

both doctors and patients; there was no extensive scarring,

although in many legs a distinctive hyperpigmentation of the

grafts could be observed. In 38% of patients hypaesthesia in

the transplanted areas was found although none of them

considered this to be a serious irritation.

DISCUSSION

Results of short- and long-term therapy in venous ulcers

depend on their aetiology and on the localization of the

affected veins. In ulcers caused by super®cial varicosis of the

great or lesser saphenous veins and/or incompetent perforator

veins, long-term healing rates of 100% (16) were reported. In

contrast, results in patients with deep vein damageÐespecially

post-thrombotic syndromeÐare poorer. When there were no

operable super®cial varicose veins and the treatment was a

localized one with ulcer excision and ligature of underlying

perforators and surrounding varicose veins, the long-term

results were associated with the status of the deep veins. In

intact deep veins, a 2-year success rate of 87% (16) was

reported. In the case of post-phlebitic deep vein damage, the

2-year success rate was dependent on the degree of deep vein

damage. Success rates were 80% for deep vein disease at 1 or

2 levels but only 20% if damage extended to 3 or 4 levels (16).

In subfascial endoscopic perforator surgery of patients with

active ulceration, healing rates after 2 years were 80% in

primary valvular incompetence and 54% in post-thrombotic

limbs (10). Following venous valve reconstruction in deep

veins, success rates of 73% were reported in patients with

primary deep vein incompetence, compared with 43% in

patients with post-thrombotic syndrome (12). When looking

Fig. 2. 75-year-old female with primary deep vein incompetence. Circumferential leg ulcer of 15 years duration: (a) preoperative; (b) 3K

years after shave therapy.

Table I. Healing rates of ulcers associated with deep venous

insuf®ciency after an average follow-up period of 2 years and

5 months after shave therapy. (The sum of ulcers in the sub-

groups is higher than the total number of ulcers)

All ulcers 67% (50 of 75)

``Mixed'' ulcers 100% (10 of 10)

Circumferential ulcers 75% (12 of 16)

Ulcers in primary deep vein incompetence 76% (26 of 34)

Ulcers in post-thrombotic syndrome 58% (24 of 41)
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at the results of our study, with success rates of 76% in

primary deep vein incompetence and 58% post-thrombosis,

one has to consider that shave therapy is a fairly simple and

quick surgical method. The removal of the ulcer and

surrounding lipodermatosclerosis can be performed in every

theatre for all ulcers caused by deep venous insuf®ciency,

regardless of duration, size or location. The technique is also

effective in patients with venous ulcers in combination with

peripheral occlusive arterial disease, where most other

methods yield poor results. We cannot explain why our

results were so satisfactory in these cases. Shave therapy can

also be combined with removal of insuf®cient super®cial or

perforating veins.

In patients with ulcers due to chronic venous insuf®ciency

we could demonstrate using computerized tomography (CT)

and magnetic resonance imaging (MRI) morphological

changes in all structures of the leg (17), including the skin,

subcutaneous fat, fascia, muscles, tendons, periost and bones.

Though a radical removal of all ®brotic changes in skin,

subcutaneous fat and fascial sheets enclosing the muscular

compartments has been advocated by various authors (4, 18,

19), the removal of ulcer and lipodermatosclerosis without the

underlying fascia has proved to be bene®cial as well (13, 20,

21). An average depth of shave therapy of 0.5 (0.2 ± 1.1) cm

could be demonstrated by MRI and CT 2 weeks after surgery

(21). We therefore believe that the development and

persistence of venous ulcers is dependent on the extent of

trophic changes in the dermis and subcutaneous fat. In these

areas extensive macroscopic (22, 23), microscopic and

ultrastructural morphological changes (24) could be observed.

In addition, functional changes in microcirculation with

increased laser Doppler ¯ow and decreased transcutaneous

and intracutaneous oxygen tension (22, 25) has been noted.

Removal of lipodermatosclerosis provided an improvement in

microcirculation 3 months postoperatively (22), with signi®-

cant differences in the parameters mentioned above. There-

fore one may consider that shave therapy with skin grafting

transforms a chronic wound with extensive trophic soft tissue

changes in the upper and lower dermis (leg ulcer) into an

acute wound in the lower subcutaneous tissue with less

extensive trophic changes.

Continuous compression with elastic bandages or stockings

is, however, obligatory because shave therapy is only a

symptomatic treatment and does not reduce the pathological

re¯uxes in the deep veins. Therefore, long-term results are

very much dependent on the patient's compliance (compres-

sion, physiotherapy and walking) after a successful operation.

In most studies (2, 3) a strong correlation between compres-

sion and recurrence rate was noted. Ulcer recurrence rates of

10 ± 16% have been reported in patients with good usage of

stockings, compared with rates of 97 ± 100% in those with

bad, or no, usage of stockings (26). Comparison of long-term

therapy results in patients with deep vein damage should take

this into consideration. An obvious correlation between lack

of compression and recurrence could be found in some of our

cases.

In conclusion, shave therapy can be successfully used for

venous leg ulcers which have proved resistant to all other

forms of treatment. Following surgery, continuous compres-

sion therapy is important for good long-term results. The

term ``non-healing venous leg ulcer'' should be avoided.
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