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Management of large soft tissue defects in the sacrum has 
advanced. Until recently, musculocutaneous flaps were widely 
used. The necessary loss of muscle and the main vessel has 
prompted the increasing use of perforator-based flaps.1 

Several perforator-based flap techniques allow coverage of 
sacral defects. In 1993, Koshima et al.2 published the anatomy 
of the gluteal artery perforator flap for coverage of lumbosacral 
defects. They reported the superior and convenient features 
that included muscle sparing, versatility in design, and less 
donor site morbidity. The parasacral perforator flap can also 
be used to cover sacral defects. It originates from the lateral 
sacral artery or internal pudendal artery.3 The close location of 
sacral defects makes the pedicle length long enough to transfer 
to the defect site without dissecting any muscle. However, 
the parasacral perforator flap alone is unable to cover large 

defects.4 So we designed super-flap using additional perforator 
considering the angiosomes territory concept. Angiosomes are 
synthetic blocks of tissue provided by the designated arteries, 
which expand between the skin and the bone.5 The angiosome 
territory concept posits the use of angiosomes served by 
different perforators to prevent postoperative complications, 
including flap failure. 

We report two cases that used the superior gluteal artery 
perforator super-flap with additional parasacral perforator 
supported by different angiosomes to cover large sacral defects 
(Fig. 1).
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The superior gluteal artery perforator flap technique has increasingly been used for soft 
tissue defects in the sacral area following its introduction nearly 25 years ago. Advantages 
in covering sacral defects include muscle sparing, versatility in design, and low donor side 
morbidity. The bilateral superior gluteal artery perforator flap procedure is planned in cases 
of large sacral defects that cannot be covered with the unilateral superior gluteal artery 
perforator flap. Here, we report two cases of large sacral defects in which patient factors of 
poor general health, such as old age, pneumonia, and previous operation scar, led to use of 
a large unilateral superior gluteal artery perforator super-flap with parasacral perforator. 
The approach was utilized to reduce the operation time and prevent unpredictable flap 
failure due to the large flap size. Even though the parasacral perforator was included, 
the versatility of the large superior gluteal artery perforator flap was preserved because 
sufficient perforator length was acquired after adequate dissection.
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CASE REPORT

Case 1
A 79-year-old female with a medical history of hypertension 

was referred for the treatment of 4th-degree burns on the 
sacral area, caused by an electric blanket. Serial debridement 
and vacuum assisted closure therapy was applied for 16 days, 
while the patient was consecutively treated for pneumonia. 
After debridement, the sacral wound size was 11×10 cm2. We 
subsequently planned the superior gluteal artery perforator 
super-flap with additional parasacral perforator because of the 
large defect size. The perforators were identified and mapped 
with a hand-held Doppler instrument. The superior gluteal 
artery perforators were identified two-thirds along the line of 
the medial, which is between the posterior superior iliac spine 

and great trochanter. The parasacral perforators were identified 
above the wound, between the bilateral posterior superior iliac 
spine. The flap was designed to include the superior gluteal 
perforator artery with the parasacral perforator artery (Fig. 
2). Subfascial dissection was performed lateral to medial, with 
mapping guidance by the hand-held Doppler instrument. 
Dissection was carefully done to prevent any injuries to the 
perforator (Fig. 3). To obtain sufficient perforator length, the 
superior gluteal artery pedicle needed to be dissected within the 
muscle; parasacral perforator dissection was accomplished by 
meticulous subfascial dissection. After finishing the perforator 
dissection, the flap was transferred cautiously, taking care not 
to kink or stretch the dissected perforator. The flap size was 
19×16 cm2 and the pedicle length of the superior gluteal artery 
perforator and parasacral artery perforator were 4.5 cm and 
2.0 cm, respectively (Fig. 4). The flap was well accepted with 

Posterior superior iliac spine
Dual perforator flap (orange line)
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perforator flap (blue line)

Fig. 1. This is the design of superior gluteal artery super-flap with 
parasacral perforator. This flap is designed to include parasacral 
perforator angiosome (dotted line) as well as superior gluteal artery 
perforator angiosome (full line) to cover large sacral defect.

Fig. 2. Preoperative photograph.

Fig. 3. Intraoperative photograph.

Fig. 4. Intraoperative photograph (pedicle of superior gluteal artery 
including perforator and parasacral perforator). 
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minimal postoperative complications.

Case 2
A 75-year-old female with a history of hypertension and 

Parkinson’s disease was referred for treatment of a grade 4 sacral 
pressure sore (9×10 cm2) invading the muscle. Since a previous 
rotation flap scar was located on the left side, we planned a 
perforator flap procedure using the right superior gluteal artery 
flap including parasacral perforator (Fig. 5). The flap size was 
18×15 cm2 (Fig. 6). The flap was well accepted with minimal 
postoperative complications (Fig. 7).

DISCUSSION

After introduction of the gluteal perforator-based flap in 1993, 
superior gluteal artery perforator flap has been used steadily.2 It 

preserves the gluteus maximus muscle with consistent blood 
flow and the single perforator provides for large skin territories. 
Skin territories nourished by gluteal perforator-based flaps 
are almost same as gluteus maximus musculocutaneous flaps, 
which are estimated to be about 70 cm2.6 Hence, a large defect 
can be covered by a superior gluteal artery perforator flap with 
low donor site morbidity. 

Bilateral (double) superior gluteal artery perforator flap is 
usually used for large sacral defects.6 Alternately, as in our cases, 
the unilateral superior gluteal artery perforator super-flap with 
parasacral perforator can be substituted for certain conditions, 
such as poor general health or previous operation scars. 
Parasacral perforators originate from the lateral sacral artery or 
internal pudendal artery.3 We selected the parasacral perforator 
situated closest to the sacral defects. The parasacral perforator 
flap was 2.5 cm in one case and 2.0 cm in the other case. These 
lengths did not compromise flap versatility. Also, compared 
to bilateral superior gluteal artery perforator flap, this method 
can reduce the operation time and preserve contralateral side 
of the superior gluteal artery perforator and flap as well as 
ipsilateral side of inferior gluteal artery perforator and flap. 
The preserved area is available for future wound. Before using 
the perforator flap, we identified the location and variation of 
perforator arteries to visualize the angiosomes served by the 
main perforating branches.

Angiosomes are the synthetic blocks of tissue, named after 
the respective arteries which expand between the skin and the 
bone.5 According to the angiosome territory concept proposed 
in 1987, we designed the perforator flap using angiosomes to 
prevent from postoperative complications including flap failure. 

Fig. 5. Preoperative photograph.

Fig. 6. Intraoperative photograph (pedicle of superior gluteal artery 
including perforator and parasacral perforator).

Fig. 7. Postoperative photograph (2 months after operation).
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In both cases, the skin defect in sacrum was too large to include 
only the angiosome territory of the superior gluteal artery 
perforator flap. Hence, an additional perforator was needed to 
support the flap around the sacral defects. 

A prior study reported the combined use of the superior 
gluteal artery perforator flap and lumbar artery perforator flap 
for coverage of a large sacral defect.7 Usually, the fourth lumbar 
artery perforators are used because they are large and reliable.8 
Another paper also reported good results with a modified 
technique that used the nearest lumbar artery perforator from 
the defect site.9 This modified technique helps prevent injury 
to the perforator vessel, since it requires a shorter length of the 
pedicle, eliminating the need to skeletonize the perforator. In 
the same context, considering versatility of the flap, we designed 
a dual perforator close to the large defect site to cover the defect. 
Safe and large flaps with reliable perforators were obtained.

There are many treatment options for large soft tissue 
defects in the sacrum. Until recently, musculocutaneous flaps 
were principally used because of the short learning curve and 
reliability of the technique. Disadvantages include sacrifice of 
muscle and the main vessels.1 When nearby healthy tissue is 
not available because of repeated previous operation, free flap 
can be attempted. While the superior gluteal vessel can be used 
as the recipient for the free flap, the usage is restricted due to 
the lack of proper recipient vessel and the necessities of a long 
surgery time and advanced technical skills.10

In conclusion, the superior gluteal artery perforator super-
flap with parasacral perforator with consideration of angiosome 
territories can be a good option in covering a large sacral defect 
unable to be covered by unilateral superior gluteal artery 
perforator artery flap. This procedure reduces the operation 

time and prevents unpredictable flap failure. Even though the 
parasacral perforator is included, the versatility of the large 
superior gluteal artery perforator flap is preserved due to 
sufficient perforator length gained after adequate dissection.
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