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Introduction:
Pressure ulcers, also known as decubitus ulcers 
or bed-sores, are defi ned as localized injuries 
to the skin and underlying tissue as a result of 
pressure, or pressure in combination with shear 
and friction1. Th ey are common in patients with 
spinal-cord injuries reaching to 39% incidence 
in these patients2. Pressure sores can develop 
anywhere on the body but are mostly located 
on ischial (30%), trochanteric (20%), sacral 
(17%), and heel areas (9%).3 Multiple classifi ca-
tion systems have been described, but the one 
proposed by the National Pressure Sore Adviso-
ry Panel Consensus Development Conference 

(US-NOUAP) is the most commonly used.4 It 
divides the lesions from Stage I to IV. Pressure 
sores are caused mainly by external unrelieved 
pressure that exceeds the capillary pressure (33 
mmHg), leading to ischemic necrosis and shear-
ing and friction1. Predisposing factors for forma-
tion of pressure sores are moisture, neurologi-
cal conditions, fecal and urinary incontinence, 
smoking, hypoalbuminemia, alcoholism, and 
diabetes mellitus.5,6 Th e main treatment of pres-
sure sores begins with prevention by optimizing 
nutrition status, preventing and eradicating in-
fection and relieving pressure.7

Pressure sores classifi ed as stage I and II can be 
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treated conservatively by using optimal non-
surgical ulcer treatment and by eliminating the 
local and general conditions that interfere with 
healing. However, if stage III or IV pressure ul-
cers are present, surgical management is nor-
mally required.8 Debridement of pressure sores 
in the sacral region oft en results in excessive soft  
tissue defects that cannot be closed primarily 
and are further associated with increased risk 
of fl ap ischemia, wound dehiscence and deep 
infection.9

Numerous surgical methods have been used to 
correct these defects, including skin graft ing, lo-
cal fl aps, muscle fl aps and free fl aps. Local fl aps 
in the sacral region are the fi rst choice for re-
constructions of sacral defects. Overall, patients 
with sores are important users of medical re-
sources. Th ey require more nursing time, remain 
hospitalized for signifi cantly longer periods and 
incur higher hospital charges.10

Th ere are diff erent types of gluteus fl aps, which 
can be based on the method of transfer of the 
fl ap-such as island fl aps, V-Y plasty, rotational 
fl aps or they can be based on the types of tissue 
included, such as fasciocutaneous or myocuta-
neous fl aps. Although their results are well eval-
uated in the literature11, present study describes 
the effi  cacy of V-Y fasciocutaneous fl ap in terms 
of fl ap survival, complications and sacral sore re-
currence.

Patients and methods:
Th is Prospective descriptive study was conduct-
ed at Plastic & Reconstructive Surgery Unit, 
Northwest General Hospital, Peshawar from 
January 2010 to December 2012. Patients were 
admitt ed through out-patient department and 
detailed history, clinical examination and neces-
sary investigations were carried out. Informed 
consent was taken. A total number of 20 patients 
with grade 3 and 4 sacral sores were included in 
the study. Patients with concomitant trochanter-
ic sores were excluded from this study because 
of risk of not utilizing the same side fl ap. Like-
wise patients with albumin level less than 3g/dl 
were deferred and put on high protein diet until 
the condition improved. Th ose patients with 

severe immunocompromise or terminal illness 
were also excluded from this study.

During the early phase of the treatment, debride-
ment surgeries were performed; regular dressing 
and appropriate antibiotics coverage for all pa-
tients to control infection were prescribed. All 
patients were put on a standard post-operative 
regime including keeping suction drain for at 
least one week and low residue diet in the fi rst 
week; regular turning of the patients and sitt ing 
out of bed to avoid pressure on the fl ap for two 
weeks were emphasized. Flaps were inspected 
daily to detect ischemia, congestion and starting 
infection. A minimum postoperative follow-up 
period of 1 year was chosen to provide time for 
detection of any complication or recurrence of 
the sore. 

Surgical Technique: Aft er admission and nec-
essary investigations, writt en informed consent 
was taken. Th e operations were performed un-
der general anesthesia. Th e patient was put in 
prone position on operation table and wound 
thoroughly washed and debrided. Th e design of 
gluteus maximus fasciocutaneous advancement 
fl ap was marked in a V-Y fashion on either one 
or both sides of the defect. Th e incision was car-
ried down to the fascia of the underlying gluteus 
maximus muscle. Th e upper and lower arms 
of the fl aps were elevated and advanced on the 
gluteal muscle toward the midline. Th e overall 
result was a vertical midline suture. A suction 
drain was inserted at the end of procedure to 
facilitate drainage of blood and discharge in all 
patients. 

Statistical Analysis: Th e data were analyzed 
through SPSS version 10 and various descrip-
tive statistics were used to calculate frequen-
cies, percentages, means and standard devia-
tion. Th e numerical data such as age and size of 
the wound was expressed as Mean ± Standard 
deviation while the categorical data such as the 
causes of ulcers, body area distribution, inter-
ventional procedures employed and complica-
tions observed were expressed as frequency and 
percentages.
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Results:
A total of 20 patients were included in this study 
with age ranges from 20-65 years of age with 
mean age ± 29.4 years. In this study 12 (60%) 
were males while 8 (40%) were females. Causes 
of sacral sores were spinal cord injury in 12 
(60%) of patients, followed by CVA and other 
medical illnesses in 5 (25%), and 3 (15%) of 
patients respectively. Patients who were oper-
ated were having grade 3 sores in 13 (65%) of 
patients and grade 4 in 7 (35%) of patients. Af-
ter debridement, the defect size was 12cm in 8 
(40%) of patients, 16cm in 6 (30%) and 20cm 
in 4 (20%) of patients with average defect size 
of 16 cm. Gluteus maximus fasciocutaneous 
V-Y advancement fl ap was done unilaterally in 8 
(40%) of patients and bilaterally in 12 (60%) of 
patients. All fl aps survived without major prob-
lem except in 2 (10%) in whom wound dehis-
cence occurred, but the wound healed without 
necessitating a secondary operation, followed 
by seroma formation in 1(5%) of patients. Our 
results are shown in the fi gures.

Discussion:
Th e number of the patients with pressure ulcers 
is gett ing higher, as the percentage of Road traffi  c 
accidents (RTA), the elderly and the chronically 

ill people continuously increases. However me-
ticulous the conservative treatment of stage IV 
ulcers might be, it is ineff ective, especially in non 
ambulatory patients.12 Wide surgical debride-
ment to healthy tissue, followed by coverage 
with well-vascularized tissues and tension-free 
closure is considered the treatment of choice.13

 Gluteal fl aps remain one of the best reconstruc-
tive options for sacral defects because they result 
in a stable and well-vascularized closure.14 Aft er 
Minami and colleagues in 1977 reported the use 
of the gluteus maximus as a musculocutaneous 
fl ap for sacral pressure sore coverage, many dif-
ferent methods have been presented using the 
gluteus maximus muscle.15, 16

Parry and Mathes introduced the bilateral glu-
teus maximus musculocutaneous advancement 
fl ap, and thereaft er, the V-Y advancement meth-
od became an established technique for sacral 
defect closure.17 Ohjimi and associates modifi ed 
the musculocutaneous gluteal V-Y advancement 
method and used it as a fasciocutaneous fl ap.18 
Th is helps to close a circular defect by advanc-
ing subcutaneous, pedicled triangular fl aps. Th e 
fi nal midline closure is vertical and straight.19, 20

In this study, the loss of the soft  tissue above the 
sacral bone was restored with a fasciocutaneous 
fl ap, taken from the great gluteal muscles in V-Y 
manner. Perfusion of this fl ap is optimal because 
it comes from two arteries- gluteal lower and up-
per. Th e fl ap innervations are provided by glu-
teal branches of the Ischial nerve. Th is technique 
did not result in loss of muscle function because 
muscle was actually not harvested and this was 

Figure 2: Causes of sacral sores
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Figure 1: Grade 4 sacral sore in a 35 years old male patient of CVA
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really advantageous in ambulatory patients. 

Most patients suff ering from pressure sores use 
to be paralyzed or non ambulatory and despite 
prophylaxis and good wound care, relapses are 
usually common. Th erefore the principle is that 
when planning a fl ap for closure, a possibility 
of collecting another fl ap with good perfusion 
must be taken into consideration. However this 
doesn’t seem to be a great problem while utiliz-
ing the fasciocutaneous advancement fl aps be-
cause the fl aps can be re elevated and advanced 
to cover the recurred sacral sore.

In current study, unilateral V-Y advancement 
fasciocutaneous fl ap was used to close defect as 
large as 12cm in diameter. For larger than 12 cm 
wounds, bilateral fl aps were then utilized.21 In 
our study, the largest defect which we have cov-
ered with bilateral V-Y fasciocutaneous gluteal 
fl aps was 20cm in diameter, and the smallest, 
which was about 12cm in diameter with unilat-
eral fasciocutaneous fl ap. Th is is well consistent 
with the results of Ohjimi et al who covered the 
defects with unilateral and bilateral gluteal fas-
ciocutaneous V-Y advancement fl aps as large as 
10-11cm and 15-21cm respectively in their se-
ries.18

Th e most common complication which oc-
curred in our study was wound dehiscence, 
which occurred in 10% of patients and seroma 
formation which occurred in 5% of patients 
which closely matched with the result of the 
study done by Edward et al, who showed it to be 
17% for dehiscence and infection.22 Seroma for-
mation was successfully treated with repeated 
aspiration and dehiscence with regular dressing 

and secondary stitching.

Conclusion: 
Gluteul fasciocutaneous advancement fl aps are 
a reliable and safe means of coverage for sacral 
sore. Th e dissection is easy and defect as large as 
20cm can be covered. Moreover, the fl aps are re-
usable in case of recurrence of sacral sore which 
is very common in non ambulatory patients.
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