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Feasibility of gluteus maximus myocutaneous pedicled flap for
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Background
Pressure sore, bed sores, and decubitus ulcer have the same meaning and are
used to describe ischemic tissue loss resulting from prolonged pressure over bony
prominence. They can develop anywhere in the body, but often are located in the
trochanteric, ischial, heel, and sacral areas. Although tissue destruction can occur
over areas like the scalp, shoulders, calves, and heels when a patient is lying down,
ischial sores occur in wheelchair-bound patients who are sitting, making ‘pressure
sore’ the better term.
Objectives
The purpose of the study is to describe our experience in the management of sacral
pressure sore with a gluteus maximus myocutaneous flap, its feasibility and
outcome.
Patients and methods
Our prospective study has been conducted in the Surgery Department of Benha
University Hospital from February 2017 to February 2019 on 20 patients treated
with a unilateral gluteus maximus myocutaneous flap to reconstruct the presacral
defect due to pressure sore and all patients have signed informed consents before
they have been involved in this study.
Results
Gluteus maximus flap in presacral pressure sores is a highly feasible and effective
method for the treatment of presacral pressure ulcer defect. It has been associated
with short operative time (average 45min) and small amounts of intraoperative
blood loss (average 338ml), three cases out of 20 showed postoperative
hematoma, two cases developed wound dehiscence, two cases developed
infection, one case developed partial flap necrosis, four cases developed
pigmentation, two cases developed keloid, and only one case developed
postoperative recurrence.
Conclusion
The gluteus maximus myocutaneous flap is a useful, safe, and versatile flap for the
repair of presacral decubitus ulcer by a simple approach. It may be recommended
as the procedure of choice for surgical treatment of this type of wound.
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Introduction
Pressure sore, bed sores, and decubitus ulcer have the
same meaning used to describe ischemic tissue loss
resulting from prolonged pressure over bony
prominence. They can develop anywhere in the
body, but are often located in the trochanteric,
ischial, heel, and sacral areas. The term decubitus
ulcers is derived from Latin decumbere to mean ‘lie
down’ occurs over areas that have underlying bony
prominences when the patient is recumbent, for
example, the sacrum, trochanter, heel, and the
occiput. Terms such as bedsore or decubitus ulcer
should be avoided as they suggest all the sores are a
result of supine positioning. Although tissue
destruction can occur over areas like the sacrum,
scalp, shoulders, calves, and the heels when a patient
is lying down, ischial sores occur in wheelchair-bound
Wolters Kluwer - Medknow
patients who are sitting, making ‘pressure sore’ the
better term [1].

Gluteal region is mainly supplied by superior and
inferior gluteal arteries which are branches of
internal iliac artery (Fig. 1). Gluteal perforator flaps
are designed based on the perforators in the above two
arteries. The National Pressure Sore Advisory
Conference classified pressure sores into four stages
from stage 1 to stage 4 [2].
DOI: 10.4103/ejs.ejs_26_20
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Figure 1

The site of vessels can be identified: (a) the inferior gluteal artery is
located at the intersection of the lower and mid 1/3 parts of the line
drawn from the posterior superior iliac spine (p) to the ischial tuber-
osity. Perforators of inferior gluteal artery lies on the inferior of the
piriformis muscle, indicated by thick dotted lines. (b) Superior gluteal
artery is located at the intersection of the lateral and mid-third of the
line drawn from the posterior superior iliac spine (p) to the great
trochanter. Perforators lie above the piriformis muscle [13].
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Stage 1 pressure ulcer refers to nonblanchable erythema
of intact skin, while stage 2 implies partial thickness
skin loss with exposed dermis. Stage 3 refers to full
thickness skin loss while stage 4 implies full thickness
skin and tissue loss [3].

Pressure sores are caused mainly by external unrelieved
pressure which exceeds the capillary pressure leading to
ischemic necrosis. Other factors that may cause bed
sores include shearing which causes tearing of blood
vessels, friction which may breach the epidermis,
moisture which causes maceration of the skin, and
neurological conditions [4].

In general, optimum management of bed sores begins
with prevention by optimizing nutritional status,
eradication of infection, relieving pressure, and
minimizing other contributing factors. Pressure sores
stage 1 and stage 2 can be treated conservatively by
using optimal nonsurgical ulcer treatment and by
eliminating the local and general conditions that
interfere with healing, while pressure sore stage 3
and stage 4 usually require surgical intervention [5].

Nonsurgical management can be rendered by
enzymatic debridement using urea and collagenase
among other enzymes over the wound [6].
In addition, adjuvant treatments for pressure ulcers
play an important role including the use of newer
methods to improve wound healing, for example
vacuum therapy, hyperbaric oxygen, lasers,
ultrasound, and electrotherapy [7].

While surgical management of bed sores includes
debridement including chemical debridement, for
example Dakin solution and mechanical debridement
using dressing changes along with wound cleansing and
surgical debridement by excision of ulcer, underlying
bursa, and calcifications [8].

It also includes different surgical flaps, for example,
musculocutaneous flaps, for example gluteus maximus
myocutaneous flaps which has also many advantages as
they can be revised or readvanced if recurrence occurs
and that sutures do not lie on the pressure zone and
those flaps can fill in undermined ulcers with skin
removal [9].

Fasciocutaneous flap has also many advantages as it
conserves normal anatomy of the area of bedsore
postoperatively. It also reduces donor site morbidity,
minimal blood loss, decreased postoperative pain,
shorter hospital stays, and reduced costs with
preservation of muscle function [10].

The purpose of this study is to describe our experience
in the management of presacral pressure sore with
gluteus maximus myocutaneous flap, its feasibility
and outcome.
Patients and methods
Our prospective study was conducted in the Surgery
Department of BenhaUniversity Hospital from January
2017 to January 2019 on 20 patients after an approval
from the research ethics committee in Benha Faculty of
Medicine and all patients have signed informed consents
that theyhavebeen involved in this study.All thepatients
met our inclusion criteria including clean sacral pressure
sore or dirty sore after a period of debridementmedically
or surgically, audible superior and inferior gluteal arteries
byDoppler, no ischemicmanifestations, ulcer away from
the anus in fecal incontinence or colostomy will be done
before, good general condition to withstand anesthesia
and healing process, and no osteomyelitis visible on
radiograph.
Technique of gluteus maximus myocutaneous flap
(1)
 The skin territory of gluteus maximus measuring
about 24×24 cm and includes the skin overlying the



Figure 3

Landmarks for skin incision.

Figure 4

Excision of ulcer base.

Figure 2

Diagram of the piriformis muscle’s surface marking. GT, greater trochanter; PSIS, posterior superior iliac spine, X point midway between the
coccyx and PSIS.
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muscle and 2–3 cm beyond it. The role of
anesthesia and technique and operative details
and postoperative care and follow-up are also
considered.
(2)
 The patient was placed in a prone position and the
following landmarks were marked: posterior
superior iliac spine, coccyx, greater trochanter;
the surface marking of the piriformis muscle is
made by drawing a line between the posterior
superior iliac spine and the greater trochanter of
the femur. A second line is drawn between the top
of the greater trochanter to a point midway
between the posterior superior iliac spine and
the coccyx. The superior gluteal artery and
inferior gluteal artery and their perforators are
located above and below this triangle, respectively.
Using a hand-held Doppler probe, all the
perforator vessels were detected and marked on
the skin (Fig. 2) [11,12].
(3)
 To harvest this flap, the incision is made just lateral
to the gluteal crease, extending it superiorly and
laterally to the defect, but remaining medial to the
greater trochanter as shown in Fig. 3.
(4)
 Excision of the ulcer (Fig. 4).



Figure 5

Skin incision.

Figure 6

Dissection and separation of the myocutaneous flap.

Figure 7

Closure of the wound by skin staplers.

Figure 8

One week postoperatively.
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(5)
 Skin incision (Fig. 5).

(6)
 Dissection and separation of myocutaneous flap

(Fig. 6).
Themuscle is then elevated from its inferior border
by dissecting into the areolar plane, which is below
the muscle and above the sciatic nerve. The
dissection should be continued until an adequate
size is acquired to fully fill the defect.

Finally, the he flap is placed into position by
(7)

suturing the excess muscle into the depth of the
wound, and closure is performed by layers (Figs
7–12).
Postoperative care
The patient is maintained on a low residue diet and
kept in a prone or lateral position. Periodic turning in
bed was started immediately. Negative suction was
continued until the collection of fluid stopped, that
is about 2–3 weeks postoperatively.

Patients were followed up initially monthly for 3
months, every 3 months for a year, and then half
yearly.
Results
This study was conducted in the General Surgery
Department, Benha University Hospital on 20
patients with sacral pressure sore treated with the
gluteus maximus myocutaneous flap.
Demographic characteristics
(1)
 As regards age, the mean±SD age of the whole
study population was 49±11 years.
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(2)
Figu

Six w

Figu

Case
As regards sex, 65% of the study population were
men, while 35.0% were women.
Diagnosis
(1)
 The most frequent diagnosis was traumatic
paraplegia (25.0%), followed by encephalitis
(20.0%) while the least frequent diagnoses were
diabetic neuropathy, head injury, idiopathic
quadriparesis, traumatic quadriplegia, and
tuberculosis paraplegia (5.0% for each).
Preoperative assessment
Of the study patients, 60% were diabetics while 55%
were hypertensive. Ischemic changes were reported in
50%. Fecal incontinence was found in 55 and 35% were
smokers.
re 9

eek postoperatively.

re 10

1.
Operative details
(1)
 As regards operative time, the mean±SD operative
time was 45±5min.
(2)
 As regards blood loss, the mean±SD blood loss was
338±53.
Complications
(1)
 The most frequent complications were hematoma
and wound dehiscence (15% for each), followed by
infection (10%). The least frequent complications
were flap necrosis (5.0%) and recurrence (5.0%)
(Tables 1–6).
Length of hospital stay and time to drain removal

The mean length of hospital stay was 4 days with a
standard deviation of 2 days, while the mean time to
drain removal was 6 days with a standard deviation of 2
days (Table 7).
Pigmentation and scaring
(1)
 As regards pigmentation, 20.0% of the study
population showed dark pigmentation, 10.0%
showed hypopigmentation while 70% were normal.
(2)
 As regards scaring, 70.0% of patients showed a
linear scar, 20.0% showed hypertrophic scar while
10.0% showed a keloid scar (Table 8).
Patient satisfaction
(1)
 Half of the study population reported good
satisfaction (50.0%); 20% reported excellent
satisfaction and a same percent reported fair
satisfaction.



Figure 11

Case 2.

Table 1 Demographic characteristics in the study population

Demographics

Age (years)

Mean±SD 49±11

Sex [n (%)]

Males 13 (65.0)

Females 7 (35.0)

Figure 12

Case 3.
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(2)
 Only 10% reported poor satisfaction (Table 9).
Complications and level of satisfaction
There was a significant association between
complications and the level of satisfaction.
Complications were higher in those with poor to fair
satisfaction (100%) compared with those with good to
excellent satisfaction (14.3%). The P value was 0.001
(Table 10).

Discussion
Our study included 20 patients of which 13 were men
and seven were women with age ranging from 38 to 60
years with five patients being between 30 and 40 years,
four patients between 41 and 50 years, five patients
between 51 and 60 years, and six patients over 60
years.



Table 3 Frequency distribution of preoperative findings in the
study population

n (%)

Diabetes 12 (60.0)

Hypertension 11 (55.0)

Ischemic changes 10 (50.0)

Fecal incontinence 11 (55.0)

Smoking 7 (35.0)

Table 2 Frequency distribution of the diagnosis in the study
population

n (%)

Diagnosis

Diabetic neuropathy 1 (5.0)

Encephalitis 4 (20.0)

Fracture neck femur 1 (5.0)

Fracture pelvis 2 (10.0)

Head injury 1 (5.0)

Idiopathic quadriparesis 1 (5.0)

Traumatic paraplegia 5 (25.0)

Traumatic quadriplegia 1 (5.0)

Tuberculosis paraplegia 1 (5.0)

Tumor compression 3 (15.0)

Table 5 Operative time and blood loss in the study
population

Mean±SD

Operative time (min) 45±5

Blood loss 338±53

Table 6 Frequency distribution of the complications in the
study population

n (%)

Hematoma 3 (15.0)

Infection 2 (10.0)

Wound dehiscence 2 (10.0)

Flap necrosis 1 (5.0)

Recurrence 1 (5.0)

Table 7 Length of hospital stay and time to drain removal in
the study population

Mean±SD

Length of hospital stay (days) 4±2

Time to drain removal (days) 6±2

Table 8 Degree of skin pigmentation and scarring in the
study population

n (%)

Pigmentation

Dark 4 (20.0)

Hypopigmented 2 (10.0)

Normal 14 (70.0)

Scaring

Hypertrophic scar 4 (20.0)

Keloid scar 2 (10.0)

Linear scar 14 (70.0)

Table 4 Sore stage and size in the study population

Sore size and stage

Sore size (cm)

Mean±SD 8±2

Sore stage [n (%)]

III 9 (45.0)

IV 55.0)

Table 9 Postoperative patient’s satisfaction level

n (%)

Satisfaction

Excellent 4 (20.0)

Fair 4 (20.0)

Good 10 (50.0)

Poor 2 (10.0)

Table 10 Complications according to the level of satisfaction

Satisfaction P value

Poor to fair Good to excellent

Complications [n (%)]

Yes 6 (100.0) 2 (14.3) 0.001
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While the Aggarwal et al. [3] study was conducted on
34 patients, two of which were children (under 18
years old), 12 between 19 and 29 years old, 11
between 30 and 39 years old, six between 40
and 49 years old, and three between 50 and 59
years s old.

In the study conducted by Duci et al. [14], it included
55 patients. In this study, pressure ulcer (PUs) were
predominant in male patients with 42 cases with only
13 cases in female patients. The incidence of pressure
ulcers was noted to be higher in the age group of 30–39
years with 20 cases followed by children where the
children are considered up to the age of 19 years by
WHO with 10 cases, 20–29 years nine cases, 40–49
years five cases, 50–59 years five cases, 60–69 years two
cases, and over 70 years four cases. The average age of
patients was 34.8 years.

In our study, the most frequent diagnosis was traumatic
paraplegia (25.0%), followed by encephalitis (20.0%)
while the least frequent diagnoses were diabetic
neuropathy, head injury, idiopathic quadriparesis,
traumatic quadriplegia, and tuberculosis paraplegia
(5.0% for each).

According to Aggarwal et al. [3], of the 34 patients, 24
were tetraplegic, six paraplegics, and four had no
neurological deficit.
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According to Duci et al. [14], the patients with spinal
cord injuries had the highest incidence of PUs with 48
cases, followed by three patients with cerebral injuries,
orthopedic traumatic injuries with three cases, and one
case with congenital anomaly of the spinal cord.

In our study, half of the study population reported good
satisfaction (50.0%). In all, 20% reported excellent
satisfaction and the same percent reported fair
satisfaction, while only 10% reported poor satisfaction.

In the Aggarwal et al. [3] study, excellent to good results
were observed in 30 (88.3%) cases. Recurrence due to
major flap necrosis in one (2.9%) case was related to the
general debilitating state of the patient. The poor results
in two patients (including onewith amajor flap necrosis)
were attributed to the poor quality of postoperative care
and the general poor health of the patient.

In our study, 11 out of 20 had fecal incontinence, 85%
of complications occurred in patients with fecal
incontinence like infection, wound dehiscence, and
recurrence.

According to RicaRdo Goes Figueiras [15], only one
patient was not incontinent whereas 10 patients had
fecal and urinary incontinence and six had only urinary
incontinence. Of the total cases with postoperative
complications (32%), half occurred in the sacral
region. The high incidence in the sacral region may
have been related to contact with feces and urine near
the surgical scar since all patients but one had urinary or
fecal incontinence.

In our study which included 20 patients 13 men and
seven women with a mean age of 49 years old, all
patients had pressure ulcers with different grades and
sizes; all of which were treated surgically by gluteus
maximus myocutaneous flap.

In our study, complications included three cases of
hematoma, two cases of wound infection, two cases of
wound dehiscence, one case of partial flap necrosis, and
one case of recurrence with no cases of postoperative
severe morbidity or mortality.

The hematoma cases passed conservatively by hot
fomentation and alpha chymotrypsin oral tablets.
Wound infection was also managed conservatively by
local and systemic antibiotics according to culture and
sensitivity; as regards two cases of wound dehiscence
one case was managed by ordinary dressing and
nutrition supplementation with multivitamins and
minerals especially vitamin C, E, B complex, and
zinc. The other case requires secondary suture, as
regards partial flap necrosis managed conservatively
by chemical debridement with collagenase ointment
but for the recurrence case scheduled for another
option after 6 months.

According to Lin et al. [16] in the study of reusable
perforator-preserving gluteal artery-based rotation
fasciocutaneous flap for pressure sore reconstruction,
which included 23 men and 13 women with a mean
age of 59.3 years (range, 24–89 years). There were 24
sacral ulcers, 11 ischial ulcers, and one trochanteric ulcer.
In this study, complications included four cases of tip
necrosis, three wound dehiscences, two recurrences
reusing the same flap for pressure sore reconstruction,
one seroma, and one patient who died on the fourth
postoperative day.
Conclusion
The gluteus maximus myocutaneous pedicled flap is a
reliable and versatile flap by this simple approach. It is an
ideal flap forpatients inwhomthe riskofulcer recurrence
is high. We recommend the following guidelines for
ensuring flap success andpreventing recurrence: (a) strict
preoperative as well as postoperative control of medical
conditions such as diabetes mellitus and hypertension;
(b) good preoperative mapping of perforator vessels
using a Doppler probe; (c) adequate intraoperative
debridement of the sore with complete bursectomy;
(d) maintaining a prone position for 2 weeks
postoperatively; and (e) preoperative and postoperative
optimization of nutrition.

As these are the most important points of difficulties
facing us to operate on this special patient in general
and locally by bad hygiene, presence of weak anal
sphincter and stool incontinence, atherosclerosis of
feeding vessels.
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