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In longstanding venous ulcers, the development of lipodermato-

sclerosis of the skin surrounding the ulcer is common. According

to our clinical experience lipodermatosclerosis impairs the

opportunities for the ulcer to heal. In this combined retro-

spective and prospective study the lipodermatosclerotic skin

area was excised in 7 non-healing venous ulcers and then

covered with split skin graft. All 7 legs had previously been

treated with super®cial venous surgery. Laser Doppler scanning

of the ulcer area was performed pre- and postoperatively. Five

of the 7 ulcers healed within 4 months and 1 healed within 9

months. Laser Doppler scanning showed increased blood ¯ow in

the lipodermatosclerotic skin area, which was decreased after

the operation. This study indicates that excision of the

lipodermatosclerotic skin area followed by split skin grafting

can accomplish healing in non-healing venous leg ulcers that

have failed to respond to previous super®cial venous surgery.
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Lipodermatosclerosis, found exclusively in connection with

venous insuf®ciency, is characterized by induration of the

skin, often associated with hyperpigmentation (1). The cause

of this phenomenon is incompletely understood. Disturbances

in microcirculation have been found in the lipodermato-

sclerotic skin area. Incompetence of the venous valves gives

rise to venous hypertension in the leg, which is transmitted to

the capillaries, causing raised intracapillary pressure. Fagrell

(2) used vital capillaroscopy to show that the number of

capillaries is reduced, with the remaining capillaries becoming

dilated and tortuous. Studies using the laser Doppler probe

have shown an increased basal blood ¯ow in the lipoderma-

tosclerotic skin in the supine position, compared with normal

skin (3 ± 5). In addition other authors have shown a reduced

capability to dilate the vessels following local ischaemia (6)

and in response to local heating (7).

NelzeÂn et al. (8) and Myers et al. (9) have shown that up to

40% of venous ulcers are caused by super®cial venous

incompetence alone, with or without incompetence of the

perforators and without any deep incompetence. Many of

these patients can be treated successfully with venous surgery.

Darke & Penfold (10) performed saphenous ligation on

patients with venous ulcer and saphenous vein incompetence

in combination with perforator incompetence, and a 90%
healing rate was achieved. In some instances deep vein

reconstructions are possible. Patients who are not suitable for

surgical treatment are obliged to undergo lifelong compres-

sion therapy. Most venous ulcers heal with local and

compression therapy. Some ulcers, however, do not heal in

spite of intensive therapy, including super®cial venous

surgery. In such patients skin grafting is often used as a

complement. From our own experience with pinch grafting,

venous ulcers have a lower healing rate than leg ulcers of

other aetiologies (11). The aim of this study was to elucidate

whether excision of the lipodermatosclerotic skin area, and

thereby the area with disturbed microcirculation, supplemen-

ted with split skin grafting can achieve healing in therapy

resistant or chronically recurring venous ulcers in patients

with isolated deep venous insuf®ciency.

MATERIAL AND METHODS

Patients

Seven legs from 5 patients with venous ulcers and lipodermato-

sclerosis (4 females, 1 male) attending the Leg Ulcer Clinic at the

Department of Dermatology in MalmoÈ were included in the study.

All ulcers were therapy resistant or chronically recurring. The patients

had a mean age of 72 (range 52 ± 84) years. In different cases the

longest ulcer diameter ranged from 6 to 120 mm. Five of the ulcers

were painful. In 6 patients pinch grafting had previously been tried

without permanent healing. On all patients super®cial venous surgery

had previously been performed and all had an isolated deep venous

insuf®ciency (Table I), con®rmed with duplex ultrasonography

(Acuson 128XP/10, Acuson, Mountain View, CA, USA) when

included in the study. All patients had been treated with compression

therapy for at least 6 months after super®cial vein surgery without

healing. All patients had an ankle-brachial index of w1 or a palpable

pulse in the dorsal pedal artery. The patients had been under

treatment for more than 2 years preoperatively and the presence of

ulcers could be registered retrospectively from the patient records.

Table. 1. Venous incompetence according to duplex ultraso-

nography

Patient Common

femoral vein

Super®cial

femoral vein

Popliteal

vein

Lower

leg veins

1* +

2 + +

3 + + +

4 + + + +

5 + + +

6 + +

7 + + +

z ~ venous incompetence.

No peforator incompetence was found in any of the patients.

*This patient had incompetence of the popliteal vein according to

video¯ebography.
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Laser Doppler scanning

Laser Doppler scanning of the lipodermatosclerotic skin area was

made preoperatively in 6 cases and postoperatively at least 1 year

after the operation in all 7 cases. All investigations were made in the

supine position and at room temperature. The laser Doppler scanner

used in this study (Lisca Development AB, LinkoÈping, Sweden)

allows measurements of the skin blood ¯ow over an area 12612 cm

with 4096 measurement points (pixels), and the data is collected

without touching the tissue (12). The data is presented as a

colour-coded image in 6 colours from dark blue to red with

increasing ¯ow. Using this technique it is possible to investigate the

regional distribution of the skin blood ¯ow in the set area. Before the

examination, metal markings were placed at the margins of the

lipodermatosclerotic skin area. The margins of the lipodermato-

sclerotic area could thus be traced in the laser Doppler-scanning

picture. The margins of the grafted area were marked postoperatively

(Fig. 1). The mean blood ¯ow was assessed preoperatively in the

lipodermatosclerotic skin area and postoperatively in the grafted area.

Surgery

In all patients the lipodermatosclerotic skin area was excised down to

the muscle fascia. The longest diameters of the excised skin area

varied between 80 and 150 mm. A split skin graft was obtained from

the proximal thigh. The skin graft was meshed with expansion rate

1.5. The recipient area was pre-treated with ®brin glue (Tisseel1 Duo

Quick Immuno Sweden AB, Solna, Sweden) to achieve graft

adherence and the margins were ®xated with staples. The skin graft

was covered with a silicone net dressing (Mepitel1 MoÈlnlycke AB,

MoÈ lnlycke, Sweden). This was protected with loosely applied cotton

swabs ®xated with a low elastic bandage. Histological examination

was made of the excised material in all patients. Postoperatively the

patients were restricted to bed rest for 7 ± 10 days. Thrombosis

prophylaxis was given routinely. All the patients left hospital with

compression bandage.

Follow-up

Postoperatively the patients were followed every month until healed

and then every sixth month for 2 years postoperatively.

RESULTS

Five of the 7 ulcers healed within 4 months after the operation

and remained healed during the follow-up. One ulcer healed

after 9 months and stayed healed during follow-up (Fig. 2).

The ¯ow in the lipodermatosclerotic area was high before

operation (2.66 ± 4.08 V) and markedly reduced postopera-

tively (0.60 ± 2.64 V) (Fig. 3). An example of the regionally

raised blood ¯ow in the lipodermatosclerotic area is easily

seen in Figure 1A. Postoperatively the ¯ow is normalized

(Fig. 1B). All the histological specimens showed an increased

amount of transected capillary loops in the papillary dermis

and ®brosis of the reticular dermis and subcutis.

DISCUSSION

In longstanding venous ulcers with pronounced lipodermato-

sclerosis it is often impossible to achieve healing in spite of

intensive local treatment, even including skin transplantation

of the ulcer. This view is supported by our own ®ndings of

lower healing rates after pinch grafting in venous leg ulcers

compared with leg ulcers of other aetiologies (11). A possible

explanation for this is the disturbed microcirculation in the

lipodermatosclerotic area (2). Thus it is logical to assume that

surgical removal of the lipodermatosclerotic area would be

a b

Fig. 1. (a) Preoperative laser Doppler scanning picture. The palpable lipodermatosclerotic area is outlined by grey markings. (b) Postopera-

tive laser Doppler scanning picture. The blood ¯ow in the transplanted area is normalized.

Fig. 2. Presence or absence of ulcer 2 years preoperatively and 2

years postoperatively.
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bene®cial for ulcer healing. Our study showed favourable

results with excision of the lipodermatosclerosis in 6 out of 7

therapy resistant venous ulcers that had previously shown no

response to adequate venous surgery. The effectiveness of

removing lipodermatosclerotic tissue has previously been

reported using so-called shave therapy (13). The present

study, using a laser Doppler scanner, making it possible to

measure the regional distribution of the blood ¯ow, showed a

raised basal skin blood ¯ow in the lipodermatosclerotic skin

areas. This is in concordance with previous point measure-

ments using the laser Doppler probe (3, 5 ± 7). The post-

operative laser Doppler scan shows ¯ow reduction and even

normalization in the transplanted area, which may be the

explanation for the better skin graft survival. Excision of the

sclerotic skin area thus removes the unfavourable ulcer bed,

enhances the chances for graft ingrowth and probably reduces

the risk for ulcer recurrences. Despite the low number of

patients included in the study, our results indicate that

removal of the sclerotic tissue, and thereby the area with

pathological microcirculation, is an alternative in the treat-

ment of non-healing venous ulcers. Further studies are in

progress. It should be noted that lipodermatosclerosis surgery

should be tried only after all other therapeutic measures,

including adequate venous surgery, have failed.
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Fig. 3. The mean laser Doppler image values, expressed in volts

(V), preoperatively in the lipodermatosclerotic skin area and post-

operatively in the transplanted area. In patient 5 laser Doppler

scanning was only carried out postoperatively.
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