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ABSTRACT

Ischial bed sore is the most common location for pressure
sores in paraplegic patients who are confined to wheelchairs.
It is the most difficult pressure sores to treat with very high
recurrence. Biceps femoris muscle long head provides the
basis for several reliable flaps for ischial pressure ulcer
reconstruction. One of these is the biceps femoris myocuta-
neous V-Y advancement flap. The Aim of this study is to
evaluate the results of ischial bed sores reconstruction by De-
epithelialized biceps femoris myocutaneous V-Y advancement
flaps. This modified flap was used for 11 ischial bed ulcers
reconstruction. All ulcers were classified as grade 4; seven
of them were recurrent and ranged in size from 5x5 cm to
9x7 cm. After an average follow-up period of 9 months (range
from 6 to 24 months), Eight ulcers (72.7%) healed with no
further surgical intervention and three ulcers (27.3%) had
Local recurrence that managed by re-advancement of the same
flap. This study concluded that de-epithelialized biceps femoris
myocutaneous V-Y advancement flap can be used efficiently
to reconstruct recurrent and difficult ischial pressure sores.
De-epithelialization provides the flap with more advantages
and improves the results.

INTRODUCTION

A pressure ulcer is an area of localized damage
to the skin and underlying tissue caused by pressure,
shear, friction, and/or a combination of these [1].
Ischial bed sore is the most common location for
pressure sores in paraplegic patients who are con-
fined to wheelchairs [2].

Historically, ischial sores have been the most
difficult pressure sores to treat. Motion over the
ischial area, which is greater than with other pres-
sure sore sites, and the pressure exerted on the
region during sitting may help to explain why [3].
Conway and Griffith [4] reported a recurrence rate
of 75% to 77% in ischial pressure sore patients
management regardless the type of treatment they
received (operative or non operative). For this
reason, patients with ischial pressure sores may
require several flap surgeries during their lifetime
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[5]. To treat these patients, it is important to adopt
a surgical strategy in which the vascular pedicles
for future flaps are not injured during the initial
flap procedure [6].

There are various types of flaps available to
reconstruct an ischial pressure ulcer. They include
gluteal thigh rotation flap, hamstring musculocu-
taneous flap, biceps femoris musculocutaneous
flap, tensor fascia lata (TFL) flap, gracilis muscu-
locutaneous flap, gluteal musculocutaneous flap,
inferior gluteal artery perforator flap, adductor
muscle perforator flap, and medially based posterior
thigh skin flap with or without biceps femoris [7].

The biceps femoris muscle long head provides
the basis for several reliable flaps for ischial pres-
sure ulcer reconstruction. These flaps include
musculocutaneous advancement, hamstring V-Y
and turnover muscle flaps [8].

The biceps femoris V-Y advancement flap has
several advantages: It easily covers large ischial
defects; it is highly reliable; a maximum number
of reconstructive options are preserved for recurrent
cases, in contrast to other local flaps; and it transfers
both muscle and skin over the ischium, providing
greater bulk that protects the membranous urethra
and better balances the pelvis in sitting [9]. In
addition to, the muscle component provides greater
reliability in contaminated wounds, presumably
because of better vascular perfusion of the muscle
[10].

In this study, the biceps femoris myocutaneous
flap was used as a V-Y advancement flap for ischial
bed sore reconstruction. De-epithelialization for a
suitable segment of the proximal part of the flap
was done for all cases. The effect of this technique
will be discussed.



PATIENTS AND METHODS

Between April 2007 and April 2011, De-
epithelialized biceps femoris myocutaneous V-Y
advancement flaps were used for 11 ischial bed
ulcers reconstruction. Ten paraplegic patients were
included in this study; 5 males and 5 females (one
female had bilateral ulcers); age ranged from 19
to 62 years (average 28.4 years). The ulcers were
classified as grade 4. Seven ulcers were recurrent
and four were primary. Three of the recurrent cases
were managed before by gluteal musculocutaneous
flaps. The causes of paraplegia were spinal cord
injury due to trauma in 9 patients, vascular malfor-
mation in one patient, and complication of spinal
surgery in one patient.

Operative Procedure:

Systemic intravenous sedation was used in most
of our cases; only in 2 patients with spastic hyper-
reflexia spinal anesthesia was used. Patients were
placed in jackknifed flexed position for accurate
assessment to the ulcer size and to avoid tension
over the flap during flexion of the hip postopera-
tively. Marking of the ulcer to be excised was done
at the healthy skin; the flap was outlined on the
posterior thigh centralized on the long head of
biceps femoris muscle. The flap was designed as
large as possible to achieve tension-free closure.
Subcutaneous adrenaline injection (1:200,000) was
used.

Radical debridement of the ulcer was done. All
necrotic and devitalized tissues and bursa were
excised (en bloc) with great care to avoid injury
of the near by structures. Total or subtotal ischieec-
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tomy was avoided but bony prominences were
excised to leave a smooth non-prominent surface
of the ischium that reduces local pressure postop-
eratively.

The base of the V is usually incised during the
excision of the ulcer. The rest of the incisions were
made medially and laterally to the apex and con-
tinued through the skin, subcutaneous tissues and
deep fascia to the underlying muscles.

The biceps femoris muscle was dissected later-
ally from the vastus lateralis and medially from
the semimembranosus and semitendinosus muscles.
Both the origin and insertion of the long head were
divided. If more advancement of the flap was
needed the deep surface was dissected and vascular
pedicles were identified and mobilized without
division.

The proximal end of the skin Island was de-
epithelialized for a distance of 5 to 10cm according
to the ulcer size. This part was introduced into the
ulcer cavity and deep sutures were taken.

Two closed suction drains were used; one was
placed in the ulcer bed and the other under the
flap. Deep fascia was closed in a separate layer
followed by the subcutaneous tissue and skin.
Actually, during closure of the donor site, the
vertical limb of the y shaped wound was short or
absent in many cases. The first drain was left in
place up to 10 days.

Sleeping or seating on the flap sites was pro-
hibited for 1 month. Education of the patient and
relatives for pressure relief was done before dis-
charge. Figs. (1-4) represent four clinical cases.

Fig. (1): Female patient, 28 years, paraplegic due to surgical spinal cord injury ten years ago, had recurrent right ischial bed
sore managed before by Gluteus maximus musculocutaneous rotational flap. (a) The recurrent ischial bed sore and
the scar of previous surgery. (b) Intra operative view shows the flap and the de-epithelialized part. (c) Two years
postoperative view shows good healing.

Case (1): a Case (1): b Case (1): c
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Fig. (2): Female patient, 37 years, paraplegic due to traumatic spinal cord injury ten years ago, had recurrent right ischial
bed sore managed before by Inferior gluteal artery perforator flap. (a) Recurrent ischial bed sore and the scare of
previous surgery. (b) The de-epithelialized part of the flap introduced into the ulcer cavity. (c) Nine months
postoperative view shows good result.

Case (2): a Case (2): b Case (2):c

Fig. (3): Female patient, 48 years old, paraplegic due to traumatic spinal cord injury twenty five years ago, had bilateral
recurrent ischial bed sores. (a) Bilateral recurrent ischial bed sores. (b) Three months postoperative, the left one
was reconstructed with good healing. (c) Two years postoperative picture shows survival of both flaps and good
healing of both ulcers.

Case (3): a Case (3): b Case (3): c

Fig. (4): Male patient, 28 years old, paraplegic due to traumatic spinal cord injury 5 years ago, had recurrent left ischial bed
sore. (a) Pre operative view of the ulcer which had small opening but large cavity. (b) Intra operative view demonstrates
the de-epithelialized part of the flap, the divided origin and insertion of the muscle and one of the major proximal
vascular pedicles. (c) Post operative picture Shows complete survival of the flap and good healing.

Case (4): a
Case (4): b

Case (4): c



RESULTS

All cases were treated in a single stage (debri-
dement and flap reconstruction were done in one
stage). Major complications such as total flap
necrosis were not recorded. Eight flaps 72.7%
healed with no further surgical intervention, six of
them healed uneventfully without any complica-
tions and two had mild wound dehiscence (less
than 1cm in width) that healed by conservative
measures for less than one month. After an average
follow-up period of 9 months (range from 6 to 24
months), all flaps were viable and intact. Three
ulcers 27.3% had Local recurrence of the bed sores
and managed by re-advancement of the same flap
without deep dissection. Grade 2 pressure sores
appearances in new sites occurred in two patients
and healed with conservative treatment.

DISCUSSION

Ischial pressure ulcers remain a frequent com-
plication in hospitalized patients, geriatric popula-
tion, and paraplegics. Despite high initial success
rates of surgical closure, the incidence of early and
late recurrence remains challenging [11].

Flap selection for ischial bed sore reconstruction
should take into consideration the possibility of
ulcer recurrence and the need for future reconstruc-
tion. Interruption of vascular sources of adjacent
flap territories during flap dissection and under-
mining for donor-site closure should be avoided
[12].

Due to the significant changes in the tension
exerted across the ischial area with different lower
limb positions, flaps based on the immobile trunk
or pelvis have better outcome than those based on
the more mobile lower extremity [13].

Traditional V- Y advancement fasciocutaneous
flap use for ischial pressure ulcer reconstruction
was described by many authors, [14,15]. Preservation
of underlying muscles, restoration of ambulatory
function and capability for pressure resistance are
the main advantages of this flap but its limited
mobility and size shortage are the main disadvan-
tages.

A revolution occurred in the closure of pressure
ulcers with the development of musculocutaneous
flaps in reconstructive surgery in the late 1970s.
This enabled the greatly improved blood supply,
mobility and cavity filling abilities of these flaps
to be used resulting in superior flap reliability and
reduced recurrence rate [16].

From its initial description by McCraw et al.,
in 1977, the biceps femoris musculocutaneous flap
has become an invaluable tool in the armoury of
the reconstructive surgeon [17]. Tobin et al., intro-
duced the notion of using the biceps femoris mus-
culocutaneous flap as an advancement flap [8].

In this study, all cases were managed in one
stage. Excision of sequestrated bone and contouring
of the ischium with was done for all cases. Total
or subtotal ischiectomy was avoided as it may be
associated with the risk of contralateral ischial bed
sore occurrence and with the formation of perineal
ulceration that can be complicated by the formation
of urethral fistula [18].

The V-Y advancement biceps femoris myocu-
taneous flap has a limited upward mobility, which
presents a problem in a large ischial defects. The
mobility can be improved by dividing origin and
insertion of the muscle. This division leaves no
functional loss and may relieve knee flexion spas-
ticity or contracture [8]. More mobility can be
gained by dissection of the muscle deep surface
with mobilization of Neurovascular pedicles with-
out division. The donor sites were primarily closed
in all cases.

In this study, three ulcers recurred despite of
their flap survival. The recurrent ulcers were man-
aged by re-advancement of the same flap. Techni-
cally, re-advancement could be performed easily
by mobilizing the proximal musculocutaneous
border without detailed dissection of the perforating
vasculature that already performed in the initial
operation.

Frequently, ischial pressure ulcers are charac-
terized by small skin defects but with a large
penetrating cavity underneath [7]. So, it may seem
easy to close the defect by local skin flaps or even
by direct closure, but it has a very high recurrence
rate. For bed sores reconstruction especially the
ischial one, it is not only important to get skin to
skin attachment without tension but also to oblit-
erate the dead space with a good soft tissue volume.
Without de-epithelialization of the upper part of
the flap, skin to skin attachment may prevent the
underlying tissues (subcutaneous fat, fascia and
muscle) from packing into the ulcer cavity.

So, de-epithelialization of the proximal part of
the flap was done for all cases. It was made for a
distance of 5 to 10cm according to the ulcer cavity;
this de-epithelialization facilitates the entrance of
the flap into the ulcer cavity to obliterate the ulcer
dead space, form a cushion over the bone, facilitate
the deep sutures that will obviate the tension over
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the skin, and allow more muscle bulk with high
Vascularity to get inside the ulcer directly over the
bone. This idea can be performed for other flaps
used to reconstruct the ischial bed sores and may
be a factor that reducing the recurrence rate.

Long-term follow-up for ischial bed sores re-
construction demonstrated wide variability in re-
currence rates. Foster et al. [3] had one of the largest
series of ischial pressure sores reconstruction and
compared the efficacy of one flap to another. This
study reported that inferior gluteus maximus island
flap and inferior gluteal thigh flap, had the highest
success rates, 94% and 93%, respectively, this is
followed by the gracilis flap, the V-Y hamstring
flap 58% and the tensor fascia lata flap 50%.

As regard flap survival, in this study, all flaps
survived completely even in the three patients with
recurrent ulcers. Similar results were obtained by
Tobin et al. [8] who had experience with more than
20 clinical flaps with no partial or complete loss;
he attributed these results to the preservation of
the distal segmental vascular pedicles. The same
technique was used in this study as the vascular
pedicles were identified and mobilized without
division of anyone. No need for distal vascular
pedicles division to increase the upward mobility
of the flap as described by Hurteau et al. [19]. This
flap survival allows the surgeon to re-advance of
the same flap for recurrent cases.

As regard the recurrence of ischial bed sores,
Tavakoli et al. [16] had a study on 37 ulcers operated
by V-Y advancement hamstring musculocutaneous
island flap. At the initial follow-up with a mean
of 20 months, 33% of patients had recurrent ulcers
and 14.8% of them underwent re-advancements.
At his second follow-up with a mean of 62 months
the rate of ulcer recurrence increased to 41.4%.
Despite this, 89.5% of his patients had intact flaps
at the time of follow-up. Foster et al. [3] had a
recurrence rate of 42% after an average follow-up
period of 10 months. In this study, 3 ulcers 27.3%
recurred after an average follow-up of 10 months
and all were managed by advancement of the
survived flaps.

Conclusion:

De-epithelialized biceps femoris myocutaneous
V-Y advancement flap can be used efficiently to
reconstruct recurrent and difficult ischial pressure
sores. It carries all the advantages of the V-Y
fasciocutaneous and musculocutaneous flaps. De-
epithelialization of the proximal part of the flap
facilitates the entrance of the flap into the ulcer
cavity to obliterate the dead space, form a cushion

over the bone, facilitate deep sutures that will
obviate the tension over the skin, and allow more
muscle bulk with high vascularity to get inside the
ulcer directly over the bone. Re-advancement of
the same flap can be done for recurrent ulcer
without deep dissection. This technique can be
considered as an addendum to other flaps used for
ischial bed sores reconstruction and may be a factor
that reducing the recurrence rate.
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