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Superior gluteal artery perforator 
flap: A reliable method for sacral 
pressure ulcer reconstruction
l Objective: To study the feasibility and reliability of the superior gluteal artery perforator (SGAP) flap 
for the reconstruction of sacral pressure ulcers.
l Method: A prospective study was conducted between 2009 and 2012 where a total of 15 patients 
with sacral pressure ulcers underwent reconstructive surgery with an islanded pedicled SGAP flap. 
Success of the flap reconstruction and primary healing were defined as a healed wound within 30 days of 
the procedure. Reconstructive failure was defined as those cases that resulted in a non-healed wound, 
thereafter. 
l Results: Of the 15 patients in the evaluation, 12 were male and 3 were female. Eleven patients were 
paraplegic, 3 were ambulatory and one was quadriplegic. All reconstructed flaps survived completely 
with no mortality or major donor site complications. Three patients had a minor infection and wound 
dehiscence that healed spontaneously. All wounds healed within 30 days of surgery following local 
wound care and culture-sensitive antibiotics. No recurrence of the pressure ulcer occurred during 
follow-up. The non-paraplegic patients did not develop gait disturbances following the surgery.
l Conclusion: These observations suggest that the islanded pedicled SGAP fasciocutaneous flap is a 
relatively easy flap to raise, with good reliability and minimal complications, and is therefore highly 
recommended for the reconstruction of the sacral pressure ulcer. 
l Declaration of interest: There were no external sources of funding for this study. The authors have 
no conflicts of interest to declare.
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P
ressure ulcers are a common recurring 
complication, especially in patients 
who are paraplegic or bed bound. The 
benefits of thorough surgical debride-
ment and vascularised soft tissue 

reconstruction are clearly defined for various com-
plex chronic open wounds.1–3 With the best of care, 
most pressure ulcers are preventable. Unfortunate-
ly, in spite of best efforts, the long-term recurrence 
rates of sacral pressure ulcers can be as high as 
80%.4–7 Various surgical methods used to resurface 
the soft tissue defects include primary closure, skin 
grafting, random or axial pattern skin flaps and 
muscle or musculocutaneous flaps.8,9 The emer-
gence of free tissue transfer as a reliable and repro-
ducible means of soft tissue reconstruction has 
ushered in a period of rapid advancement in the 
technology and techniques of reconstructive sur-
gery. Perforator flap technology is among these 
advances, providing reliable soft tissue reconstruc-
tion with less donor site morbidity.10,11 While the 
gluteal perforator flap technique has primarily 
been applied in the field of breast reconstruction,12 
applications of this technique in pressure ulcer 
reconstructive surgery have also been introduced 
with success.13,14

Reconstruction of sacral pressure ulcers remains 
challenging till this day. Immobile patients are 

prone to the development of pressure ulcers from 
unrelieved pressure on tissue over the sacral area, 
with shear, friction, moisture and malnutrition as 
the primary contributing factors. The superior glu-
teal artery perforator (SGAP) flap may be useful for 
the reconstruction of sacral pressure ulcers, and are 
advantageous over traditional flaps in that they 
reduce bleeding, can preserve the function of the 
muscle, enhance the versatility of the flap design 
to better match the defect and increase the arc of 
rotation of the flap.15 This evaluation was under-
taken with a view to demonstrate the possibility of 
using the SGAP flap in the reconstruction of sacral 
pressure ulcers.

Method
This prospective case series was carried out at Jawa-
harlal Nehru Medical College, Aligarh Muslim Uni-
versity during the period from 2009–2012. Multi-
ple patient and ulcer variables including 
occupation, medical comorbidities, smoking habit, 
mechanism of neurological impairment, wound 
duration, size of sacral ulcer and grade of ulcer 
were reviewed pre-operatively. All patients under-
went routine haematology, urinary and radiologi-
cal testing. Wound swabs were sent for determina-
tion of microbial species and antibiotic sensitivity. 
All patients required mandatory pre-anesthetic 
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Table 1. Summary of patient, wound and flap characteristics

Cases
Age 
(yr) Sex Status

Defect 
size (cm)

Flap size 
(cm)

Pedicle 
length (cm) Flap design

1 31 F P 5x4x1 6x5x1.2 4 V–Y

2 32 M P 4x4x1 5x5x1.3 3.5 V– Y

3 38 M P 5x7x1.3 6x8x1.5 5.5 Transposition

4 35 M A 6x5x1.5 7x6x1.5 6.5 V–Y

5 22 F A 8x9x1.4 9x10x1.5 6.5 Transposition

6 40 M P 4x3x1 5x5x1.3 3.5 Transposition

7 18 M P 5x4x1 6x5x1.4 5 Transposition

8 25 M QP 9x9x1.5 11x10x1.7 7 Transposition

9 30 M P 8x7x1.3 9x9x1.5 6 V–Y

10 65 M P 8x9x1.4 9x11x1.5 7 Transposition

11 35 M A 5x5x1 6x6x1.3 5 Transposition

12 33 M P 6x5x1.2 7x6x1.4 5 Transposition

13 52 F P 7x5x1.3 8x6x1.5 6 Transposition

14 38 M P 8x8x1.2 9x9x1.5 6 Transposition

15 46 M P 8x7x1.5 9x8x1.5 6 Transposition

P=paraplegic; A=ambulatory; QP=quadriplegic
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All the flaps were raised based on a single perfora-
tor. In 12 cases, the pressure ulcer was debrided and 
reconstructed in a single stage. Postoperatively, the 
patients were confined to bed rest in a prone or lat-
eral position for a minimum of 14 days, followed by 
a gradual increase in weight bearing of the recon-

structed area. Success of the flap reconstruction and 
primary healing were defined as a healed wound 
within 30 days of the procedure. Reconstructive fail-
ure was defined as those cases that resulted in a 
non-healed wound, thereafter.
l Excision of ulcer: The ulcer and surrounding scar 
tissue was excised along with any bursa present. 
The underlying bony prominence (dorsal sacral 
spine) was resected in two patients. The resultant 
defect was then resurfaced using the SGAP flap. All 
wounds were drained by a vacuum drainage sys-
tem until several days after the drainage had 
ceased, in order to obliterate potential space under-
neath the flap.
l Flap harvest and reconstruction: Dimensions of 
the resultant skin defect were recorded. Markings 
and the design of the flap followed the guidelines 
described by Verpaele et al.16 With the patients in 
the prone position, the anatomical landmarks were 
drawn and the superior gluteal artery and its perfo-
rators were identified and marked with the help of 
a handheld audio Doppler device. At least two per-
forators were marked. A provisional flap design was 
then drawn around the lateral most perforator to 
give a greater arc of movement. This acentric axis 
type, where the pedicle is located on an acentric 
portion of the flap, can rotate 180º and cover skin 
defects at some distance. The distance between the 
perforator and the distal edge of the defect was 
measured. This value was then transferred proxi-
mally, again measured from the perforator, and 
1cm was added to it to form the proximal limit of 
the flap. 

All cases were operated under loupe magnifica-
tion (4X). The first incision was made through the 
superior border of the flap as a part an imaginary arc 
of rotation flap. The incision enters at 90º through 
the skin, fat and the fascia to reach the muscle. The 
latero-cranial half of the flap was then elevated 
quickly along with the underlying deep fascia. Dur-
ing the procedure if at least 2 perforators larger than 
0.5mm were found, the search for a new perforator 
was discontinued. Intramuscular dissection of the 
perforator was performed, dissecting the pedicle just 
enough to transpose the flap to the defect. After 
identification and preservation of the largest lateral 
perforator under the outlined flap, an inferior inci-
sion was made through the flap and the gluteal 
perforator-based island flap was raised carefully 
above the gluteal muscle from the distal to proximal 
side. This vessel was slowly dissected out by split-
ting the muscle fibre along the epimysium embrac-
ing the perforating vessel. Before insetting, the flap 
was left in its original position for 10–15 minutes to 
allow perfusion and to allow the spasm of the vessel 
to relax. Once flap perfusion was deemed satisfac-
tory, it was carefully lifted from the donor bed and 
advanced, transposed and rotated around this pedi-

Table 2. Patients’ operative details and outcomes

Cases 

Blood 
loss 
(ml)

Duration 
(hrs) Complications

Secondary 
procedure

Hospital 
stay 
(days)

Follow-up 
(months)

1 105 4 None Nil 25 36

2 100 3.5 None Nil 22 36

3 150 4 Infection Nil 32 30

4 175 3.5 None Nil 27 30

5 200 4.5 None Nil 28 28

6 100 3 None Nil 22 28

7 125 3 None Nil 24 24

8 200 5 Infection and 
wound 
dehiscence

Nil 35 24

9 150 4 None Nil 25 24

10 175 4 Infection and 
wound 
dehiscence

Nil 33 24

11 120 3 None Nil 25 18

12 125 3 None Nil 24 18

13 150 3.5 None Nil 22 18

14 150 3.5 None Nil 25 12

15 150 3 None Nil 24 12
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cle into the recipient defect. 
Care was taken during flap transport to not cause 

any kink or stretch of the dissected perforator. The 
donor defect was closed in all cases after minimal 
undermining. The patient was nursed in prone or 
lateral position until the flap healed. Antibiotic 
therapy commenced according to microbial type 
and antibiotic sensitivity for 10 days, essential due 
to an infected ulcer bed. Almost all ulcers had been 
covered with slough and infected tissue. The ulcer 
was either debrided and tissue sent for culture and 

Fig 1a Sacral pressure sore in a young 
paraplegic male

Fig 1b Immediate postoperative image 
showing pressure sore covered with SGAP flap

Fig 1c. Complete wound healing 30 days 
following surgery

Fig 2a Preoperative image of sacral pressure 
sore

Fig 2b.  SGAP flap islanded over the perforator

Fig 2c.  7th day postoperative photograph 
showing defect covered with SGAP flap
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sensitivity testing or a swab was sent preoperatively. 
In most cases, the antibiotics were administered 

until the drain was taken out. Several surgical 
parameters were examined to determine which fac-
tors most influenced the short and long-term effi-
cacy of the surgical closure, including resultant 
defect size, flap size, pedicle length, duration of sur-
gery, approximate blood loss, complications and 
duration of hospital stay.

Results
In this prospective clinical trial, 15 patients with 
sacral pressure ulcers were operated on between 
2009 and 2012. Twelve patients were male with a 
mean age of 36 years (range 18–65 years) and three 
were females with the mean age of 35 years (range 
22–52 years). Eleven patients were paraplegic, 3 
were ambulatory and 1 was quadriplegic. Two 
ambulatory patients had prolonged immobilisa-
tion after orthopedic surgery, including one female 
who had recovered from Guillain-Barre syndrome. 
Wound swabs sent for determination of microbial 
species and antibiotic sensitivity contained pre-
dominantly Escherichia coli, with strong sensitivi-
ty to amikacin, levofloxacin, and piperacillin and 
tazobactum.

Out of these 15 patients, 11 underwent debride-
ment of the ulcer and flap cover as a single stage 
procedure, whereas 4 patients required serial bed-
side debridement before undergoing final wound 
coverage. The patients’ wound and flap characteris-
tics, as well as post-operative outcomes are summa-
rised in Table 1 and 2. The resultant defect sizes 
were recorded and ranged from 4–9 cm long, 3–9cm 
wide and 1–1.5cm deep. As stated previously, the 
flaps were designed such that at least 1cm of extra 
length and width was included in the resultant 
wound. The size of the flaps ranged from 5–11cm 
long, 5–11cm wide and 1.2–1.7cm deep. All flaps 
were raised over a single perforator. The pedicle 
length ranged between 3.5–7cm. 

The average duration of the surgical procedure 
was 3.5 hours, ranging from 3–5 hours. The flap har-
vesting operative time shortened with more experi-
ence. Blood loss during the procedure ranged 
between 100–200ml, with an average of 145ml. The 
majority of blood loss occurred during the excision 
of the ulcer, before the flap harvest. All the flaps 
were islanded over a single perforator of the superi-
or gluteal artery. Eleven flaps were transposed to the 
defect size and 4 flaps were V-Y advancement flaps. 
A V-Y advancement flap is created by making a 
V-shaped incision and advancing the broad base of 
the V into the defect. The resulting defect is closed 
primarily in a Y-shape. In all cases, the donor area 
was closed primarily in 2 layers. 

All flaps survived completely in this study. There 
were no mortality or major donor site complica-
tions. Infection occurred in 3 patients, causing 
slight medial wound edge dehiscence (<1.5cm in 

Fig 3a Sacral pressure sore defect after 
debridement

Fig 3b Immediate postoperative figure showing 
sliding SGAP flap from both sides.

Fig 3c 5 days following surgery
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length or width) in 2 patients. All of these wounds 
healed within 30 days of surgery following timely 
active local wound care and culture-sensitive antibi-
otics. The average hospital stay was 26 days, and 
ranged from 22–35 days. One patient who was 
quadriplegic and exhibited wound dehiscence 
required a hospital stay of 35 days. 

Discussion
Pressure ulcers, due to their high rates of wound 
complications and recurrences, present a difficult 
challenge for the reconstructive surgeon. In the 
continuing quest for improved outcomes in recon-
structive surgery, surgeons have used a variety of 
flap techniques to achieve excellence in form and 
function.17 Myocutaneous flaps have been consid-
ered as the standard first line treatment for pressure 
ulcers that fail conservative therapy. These flaps 
were transposed as a rotational flap,18–20 island flap21 
or as a V-Y advancement flap.22–24 The gluteus max-
imus muscle is a strong extensor of the hip joint 
and stabilises the knee joint in extension with the 
help of the ilio-tibial tract. The lower fibres also 
assist in adduction of the hip joint, whereas the 
upper fibres assist in abduction.

In an ambulatory patient, bilateral marked weak-
ness of the gluteus maximus makes walking 
extremely difficult and necessitates the aid of 
crutches.25 Sacrifice of the gluteus maximus muscle 
also results in loss of future reconstruction possibili-
ties. Therefore, the preservation of muscle integrity 
and function is one of the greatest assets of the per-
forator flap principle. When only a part of muscle is 
used, it should have intact nerve supply to ensure it 
does not undergo atrophy after insetting into the 
defect. This will, however, lead to functional loss at 
the donor area and can only be used in non-para-
plegic patients. In using the gluteal muscle in this 
way, there are several considerations that need to be 
taken into account, which may not be immediately 
apparent. One concern is the fact that the gluteus 
maximus is not an expendable muscle; if the trans-
fer will result in denervation, it can only be used in 
the paraplegic patient. The myocutaneous flap, 
however, should retain nerve supply and can thus 
be used in the non-paraplegic. 

The advantages of perforator flaps over traditional 
flaps include reduced bleeding, preservation of the 
muscle and its function, versatility of the flap design 
to yield a better match to the defect and an increased 
arc of rotation of the flap.26 Disadvantages include 
the need for surgical expertise to raise the flap and 
identify the perforators (especially during the initial 
few cases), the time consuming nature of the proce-
dure and the fact that it cannot be used for deep 
ulcer coverage in the first stage.

An important consideration in selecting the 
SGAP flap for the sacral pressure ulcer manage-

ment is the size and consistency of its perforators, 
making preoperative flap planning with perforator 
mapping of extreme importance. Furthermore, the 
flap should cover the defect comfortably, without 
undue tension on suture lines. Therefore, the end-
point of dissection should be the flap reach and 
not the full skeletonisation of the perforator vessel, 
which carries the risk of stretch, kink or twist that 
can lead to complications including vasospasm or 
even blockage of blood flow with total loss of the 
flap. The same concept of flap safety was approved 
by Koshima et al,14 although it was opposed by Ver-
paele et al,16 who stressed the need for full vessel 
skeletonisation. In this present study, full skeleton-
isation of the perforator vessel was not required for 
any of the patients. Therefore, safe dissection was 
ensured and transposition of the flap achieved full 
flap survival in all cases.

The male preponderance, mean age of patients 
and cause of ulceration (paraplegia) of the partici-
pant group in this study is similar to other such 
studies.14,15,26–28 None of the patients required post-
operative blood transfusion. This gives an addition-
al advantage compared to any muscle flap in this 
region, which can involve a lot of blood loss. Simi-
lar experiences were documented by Verpaele et al,16 
Mahboub15 and Korambayil et al28 following their 
work on sacral pressure sores using the SGAP flaps.

All muscles flaps in this study survived complete-
ly. There was no mortality during the course of 
treatment and no functional donor site morbidity. 
Korambayil et al28 had a total flap loss in one patient 
following a respiratory distress of the flap in the 
immediate post-operative period. Mahboub15 
reported marginal necrosis of one flap, which was 
treated with excision and secondary suturing. Ver-
paele et al16 reported partial flap necrosis in 2 
patients, marginal necrosis of the flap in 2 patients 
and seroma in 4 patients.

In our series, infection occurred in 3 patients 
(20%), causing medial wound dehiscence in 2 
patients. The wound dehiscence was <1.5 cm. For-
tunately, all wounds had healed within 1 month of 
surgery, due to the timely active local wound care 

Fig 4 Postoperative image showing unilateral 
sliding SGAP flap cover of sacral sore.
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and culture sensitive antibiotics. Mahboub15 
reported an infection among 3 patients (27%) and 
Leow et al29 reported an infection rate of 25% in 
their study.

Conclusion
The development of the perforator flap has revolu-
tionised the practice of soft tissue transfer and is 
being applied for reconstruction of tissue through-

out the entire body. Based on our study and experi-
ence, the SGAP flap provides us with a large, bulky 
and safe subcutaneous flap to cover sacral pressure 
sores, while preserving the muscle integrity, which 
is one of greatest assets of the perforator flap princi-
ple. Therefore, we recommend the SGAP flap as a 
good alternative in the reconstruction of the sacral 
ulcers as it is a relatively easy flap to raise, with good 
reliability and minimal complications. n
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