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Summary

A prospective study of 17 patients (21 Limberg flaps in 19 pressure ulcers) was done to establish the
efficacy of Limberg flap. . Limberg flaps were used in only those cases where primary closure was not
possible. This flap was found to be simple to execute and shortterm results were satisfactory. Also, it
spares underlying muscles for future use. None of the flaps showed necrosis. Partial wound dehiscence
was noticed in 7 (33.33%) cases, which was managed by secondary suturing in four cases, by split skin
graft in one case and by second Limberg flap in one case.
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Introduction

Pressure ulcers may acquire any size and shape.
Designing of a flap may be a difficult task due to
undermining. Skin graft for donor area of the
flaps may have its own problems. Smaller pres-
sure ulcers may be closed primarily'. Larger pres-
sure ulcers may be closed by using one or more
Limberg type flap with advantage of primary clo-
sure of donor defect”.

Material and Methods

This is a prospective study of 17 patients (7
paraplegic, 10 without any neurological deficit)

- with pressure ulcers at various sites admitted in

Department of Plastic Surgery of Kasturba Medi-
cal College, Manipal (Table 1) from June 2000
to Aug 2001.

All pressure ulcers were classified into four stages
as mentioned below:

Stage I. Partial thickness of skin (superficial) in-
volvement (redness, abrasion, blistering)

Stage I1. Soft tissue involvement (full thickness skin

or deeper tissue). Stage II sub classified after ex-

cision of necrotic tissue on the basis of deeper

tissue involvement

® [IA Full thickness skin and subcutaneous tis-
sue involvement without skin undermining
(ILA)) or with skin undermining (ITA,) .

® IIB. Muscle, tendon and /or bursa involve-
ment

® IIC. Exposed bone, joints and ligaments with-
out osteomyelitis

Stage I11. Osteomyelitis and septic arthritis

Stage I'V. Pressure ulcer with septicemia

The pressure ulcer was excised with its fibrous
wall and floor. Involved bone was excised as indi-
cated. The undermined skin, if any, was not dis-
carded and if needed was elevated as a flap. Modi-
fied Limberg flap was used to close the defect only
when primary closure was not possible. The base
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Table 1. Tablular presentation of case summaries

CaseNo Age Sex Site, state and number of Pressure Neurological Method of
{Year) of ulcers status closure
1 24 Thoracic Spine IlC NP* Limberg flap -single
2 68 Sacral IIB NP* Limberg flap -single
3 48 M Sacral HC and bilateral trochanteric IIC  Paraplegic Limbergflap - single for each sacral
and area right trochateric area. Left
trochan-teric area primary closure
4 58 M Sacral lIC and bilateral Paraplegic Two Limberg flap for sacral
trochanteric I1C ulcer, Primary closure for
ischaial pressure ulcer
5 79 Sacral IIC NP* Single Limberg flap
6 60 M Sacral IIC and bilateral NP* Two Limberg flaps for sacral
ulcer, One Limberg flap for right
Trochanteric [IC trochanteric ulcer and Primary
closure for left trochanteric ulcer
7 27 M Sacral 1B Paralegic Limberg flap-single
8 47 F Lumar lIC NP* Limberg flap-single
9 48 M Sacral 1IC NP* Limberg flap-single
10 32 F Occipital I1C NP* Limberg flap-single
11 65 M Sacral l1C Paraplegic Limberg flap-single after primary
closure cf part of the ulcer
12 37 M Sacral IC Paraplegic Limberg flap-single
13 40 Sacral 1B Paraplegic Limberg flap-two, one on
either side (both inferiorly based)
14 44 M Sacral 1IB NP* Limberg flap-two, one on either
side (one inferiorly and one supe
riorly based)
15 42 M Sacral lll, Bilateral trochanteric
Il and bilateral ischaial Il Paraplegic Limberg flap-single for sacral ulcer,
Primary closure for all other ulcers
along with excision arthroplasty of
left hipjoint, removal of part of both
trochanters and both ischium
16 50 M Sacral lIB NP~ Limberg flap-single
17 45 M Sacral II1B NP* Limberg flap-single

“NP =Non paraplegic
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of the flap over undermined edges was avoided.
The principles of pressure ulcer dosurc werce
strictlv adhered!. Elastoplast dressing was used to
support the wound. Drains were not removed till
ignificant amount of drained fluid was observed.

Antibiotics were used till suture removal. Stitches

the laxity of the skin around the ulcer”. The other
side of the flap was drawn at 60° angle and equal
to the extension. All precautions were taken to
avold narrow base of the flap and excessive ten-

sion after closure (including appropriate changes

in the angle) in case of irregular shape. To avoid

Fig 1a. Pre-operative photograph showing sacral pressure
ulcer

Fig 2a. Pre-operative photograph showing sacral pressure
ulcer

were removed after 12 to 14 days (Fig 1-3). Pa-
tients were gradually, over a period of two weeks,
allowed to bear weight over the flap. Post-opera-
tive conservative protocol to avoid recurrence was
stressed.

Design of the flap

In none of the cases the pressure ulcer was con-
verted to the rhomboid type of defect. The size
of the flap was either smaller than the defect or
equal to the defect (i.e. extension of the diam-
eter up to 2/3 of its length or equal to the diam-
eter in case of a round defect) depending upon

Fig 1b. Post-operative photograph of the same patient show-
ing closure of pressure ulcer by single Limberg flap

Fig 2b. Post-opcrative photograph of the same patient show-
ing closure of the pressure ulcer by two Limberg flaps

dehiscence due to excessive tension, whern two
or more flaps were required, flaps were hased on
either side and proximally or distally based as
required. Proximally based flaps were difficult to
close as compared to distally based flaps especially
in non- paraplegic patient where muscle tone was
normal and skin elasticity was more. Base of the
flap lying over undermined area was avoided. A
thin layer of shiny and slimy granulation tissue
lining the undermined skin was excised before
final closure. Closed suction drain(s) was placed
in all the cases.
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Fig 3a. Pre-operative photograph of the pressure ulcers in
case no.15 (Table 1).

Results
In the present study 21 Limberg flaps were used

Table 2. Complications

Fig 3b. Post-operative photograph of the same patient show-
ing closure of sacral pressure ulcer by single Limberg flap
with rotation flap in combination with Z plasty, and clo-
sure of other ulcers by primary closure.

Case No  Complications Management
4 Superficial dehiscence of 2cm suture fine of Secondary suturing
Sacral Wound, Dehiscence of both ischial ulcers after
6 months follow up
8 Hematoma followed by dehiscence of Secondary suturing
Left trochanteric uicer
8 Seroma Drained through suture line by applying
pressure over the flap
11 Partial wound dehiscence Closed by second Limberg flap
14 Wound dehiscence at the donor area of Limberg flap Split skin grafting
15 Wound dehiscence at the tip of Limberg flap Hydrocoll dressing (Elder-Hartmann)
followed by split skin graft
17 Blockade of drain leading to coliection under the flap Drained through the suture line by applying

pressure over the flap

in 17 patients (19 ulcers). Six ulcers were in stage
[1B, 12 in IIC and 1 in stage III. In two (9.52%)
stage 1IB sacral pressure ulcers double Limberg
flaps (one from either side) were used. Remain-
ing seven (33.33%) pressure ulcers in th
patients (Three in stage IIC and Four in stage
IIT) were closed primarily. In one stage IIC sacral

oo 1
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ulcer (case 11), wound area was reduced by pri-
mary closure of part of the ulcer before final clo-
sure by Limberg flap. All the patients, where pri-
mary closure was done for pressure ulcers, were

paraplegic except one (case 6).

In none of the cases under study flap necrosis
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was seen. In one patient discharging sinus was no-
ticed during first follow up after 1 month due to

subcutaneous vicryl sutures.

Wound dehiscence and infection was noticed in
five cases (Table 2) which was managed by sec-
ondary suturing except in two cases which were
closed by split skin grafting. In two cases the de-
hiscence was due to collection.

The largest defect that was covered by this flap
was 10x8cms.

Recurrence was not noticed in any of the case.
Discussion

Limberg flap has been used successtully to close
small pressure ulcers®. In the present study
Limberg flap single or double was used to close
larger pressure ulcers (up to 10x8cms). In case
of multiple ulcers in combination with primary
closure, it effectively closes the wounds. Two cases
where suction drain did not function properly,
collection, infection and partial wound dehis-
cence was noticed. In two cases wound dehiscence
was noticed at the donor area due to excessive
tension. In both these cases the flaps were proxi-
mally based. In one case dehiscence was noticed
both at the donor and recipient area. All these
complications were managed either by second-
ary suturing (four), S8G (one) or by second Lim-
berg flap (one). This flap is simple to execute,
short-term results are comparable to any other
muscle or musculocutaneous flap and spares un-
derlying muscles for future use. In non-paraple-
gic patients the results of flap closure appears to

be superior to primary closure. Closure is rela-

tively easily achieved by primary closurc in
paraplegic patients where normal muscle tone is
absent and skin yields to tension easily. However
study by different surgeons at different centers is
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this flap in pressure ulcers.
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