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Perineal defects and pressure sores are fre-
quently encountered in practice, and their 
management may be challenging. Colorectal 

cancer is the third most common cancer in the 
United States, with an estimated 43,300 new cases 
diagnosed in 2020.1,2 An estimated 2.5 million 
patients yearly are treated for pressure ulcers.3 
Management of these conditions can be associ-
ated with complication rates as high as 66 percent 
in some series, which further compounds the costs 
and implications of managing these wounds.4–10 
Even with optimized care, they still represent a 
tremendous burden to health care systems, cost-
ing upward of $9.1 billion dollars per year.3 The 
goal of this article is to provide an update on the 
newly available evidence in the management of 
perineal defects and pressure sores by address-
ing knowledge gaps and areas of controversy that 
exist in the reconstruction of these defects.

PERINEAL RECONSTRUCTION
Many factors are known to affect the out-

comes of perineal defect reconstruction.10–13 
These factors need to be considered and opti-
mized to achieve successful reconstruction of 
perineal defects (Table 1). Although the restora-
tion of sexual function is an important part of the 
reconstructive process, its discussion is beyond 
the scope of this review.

Perineal reconstruction can be complicated 
in patients who require neoadjuvant radiation 
therapy before resection. Studies have shown a 
significant difference in local recurrence rates 
with increased circumferential resection margins. 
Patients with 10-mm margins have a 5-year survival 
rate of 80 percent in comparison to a 34 percent 
5-year survival rate in patients with less than 1-mm 
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Learning Objectives: After studying this article, the participant should be able 
to: 1. Understand variations of the myocutaneous rectus abdominis muscle flap 
as it is used for perineal reconstruction and discuss common and alternative 
options for perineal defect reconstruction. 2. Review primary options and alter-
natives to pressure sore reconstruction if the primary option is not available 
and recognize when pressure sore reconstruction is not feasible. 3. Highlight 
pertinent anatomy and techniques for the flaps described.
Summary: Perineal reconstruction following tumor resection is often compli-
cated by irradiated tissue and multiple comorbidities, making reconstruction 
challenging. Management of these conditions can have complication rates 
as high as 66 percent, which further compounds the costs and implications 
of managing these wounds. These complication rates can be significantly 
decreased using flap closure rather than primary closure. Pressure ulcers also 
occur in patients with poor overall health, multiple comorbidities, and often 
numerous prior failed reconstruction attempts. Comprehensive management 
of pressure sores is a significant burden to the health care system, at a cost 
of $9.1 to $11.6 billion per year. There exists an extensive body of literature 
describing the pathophysiology and management strategies for these prob-
lems. The focus of this article is to discuss best solutions for perineal and 
pressure ulcer reconstruction, and to explore alternative options for recon-
struction.  (Plast. Reconstr. Surg. 148: 1026e, 2021.)

Best Solutions for Perineal and Pressure Sore 
Reconstruction
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Video 1. This video displays variations in rectus abdominis myocutaneous flaps.
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margins.14 Patients with a positive pathologic cir-
cumferential resection margin and T4 tumors 
may benefit from postoperative neoadjuvant 
chemotherapy.15

Perineal Reconstruction Algorithms
Different algorithms for perineal reconstruc-

tion have been reported.4,16,17 Westbom and Talbot 
describe approaching perineal reconstruction 
based on the complexity and size of the defect 
by creating an algorithm for simple and complex 
defects (Figs. 1 and 2).17 Simple defects, which are 
defined as small or superficial defects, are treated 
with primary closure or local flaps. Complex 
defects, involving reconstruction of multiple ana-
tomical structures, are reconstructed using muscle 
or myocutaneous flaps based on size and loca-
tion.17 An algorithm by John et al. describes recon-
struction according to size and location of defect 
after resection,16 whereas Mericli et al. approach 
perineal reconstruction using a subunit approach. 
Each subunit is paired with flap choices based on 
anatomical and aesthetic considerations.4

Reconstruction of Perineal Oncologic Defects
Table  2 summarizes the advantages and dis-

advantages of a variety of flaps used for perineal 
reconstruction.

Rectus Abdominis Flaps
When compared to primary perineal wound 

closure, myocutaneous flaps reduce major and 
overall complications.18 Traditionally, the verti-
cal rectus abdominis myocutaneous flap was the 
workhorse behind these reconstructions, espe-
cially in the setting of radiation therapy (Fig. 3).19 
Recently, alternative fasciocutaneous and perfora-
tor flaps have been described for these defects, in 
addition to variations in skin paddle design of the 
vertical rectus abdominis myocutaneous flap. In 
the case of prior ipsilateral ostomy placement or 
abdominal scars that may have violated the rec-
tus abdominis muscle from previous operations, 

alternatives to the vertical rectus abdominis myo-
cutaneous flap should be considered. In addition, 
with extensive scarring of the abdomen, care must 
be taken when designing the skin paddle of the flap 
to both ensure adequate perfusion and to allow for 
donor-site closure. By designing the flap skin pad-
dle obliquely including periumbilical perforators 
or crossing the costal margin, a much longer flap 
can be created, which can be used to reconstruct 
defects where a traditional vertical rectus abdomi-
nis myocutaneous flap would not be sufficient.20 
(See Figure, Supplemental Digital Content 1,  
which displays the variations of vertical rectus 
abdominis myocutaneous flap design, http://links.
lww.com/PRS/E730.) [See Video 1 (online), which 
displays variations in rectus abdominis myocuta-
neous flaps.]

By modifying the traditional flap harvest tech-
nique, it may be possible to decrease donor-site 
morbidity and still harvest a myocutaneous flap. 
The muscle-sparing vertical rectus abdominis 
myocutaneous flap technique avoids harvesting 
the entire width of the rectus abdominis muscle 
and preserves a larger portion of the anterior rec-
tus sheath, thereby preserving innervated rectus 
abdominis muscle and reducing the potential for 
donor-site hernia.21,22

Minimally Invasive Techniques
Minimally invasive techniques in abdomino-

perineal surgery have become more common. 
Laparoscopic abdominoperineal resection has 
been shown to reduce operative times and lead 
to faster postoperative recovery. These benefits 
are negated when a traditional open vertical rec-
tus abdominis myocutaneous flap harvest tech-
nique is used, necessitating the development of 
minimally invasive techniques for vertical rectus 
abdominis myocutaneous flap harvest. A recent 
study by Agochukwu et al. evaluating patients 
after laparoscopic rectus abdominis flaps for 
perineal reconstruction reported shorter opera-
tive times, average flap harvest time of 60 to 90 
minutes, and no postoperative abdominal wall 
hernias.23 Although there are many potential ben-
efits of minimally invasive rectus abdominis flap 
harvest, the steep learning curve has led to lim-
ited adoption. Robotic harvest offers an easier 
learning curve with the benefits of shorter opera-
tive time, average harvest time of 60 minutes, and 
decreased postoperative complications, making 
this the preferred method of minimally invasive 
rectus abdominis muscle flap harvest among plas-
tic surgeons.24,25

Table 1.  Factors Affecting Outcomes in Patients 
Undergoing Perineal Reconstruction

Patient factors affecting reconstruction outcomes
Preoperative nutritional status (albumin >2 g/dl)
Poor glycemic control
Urinary/fecal tract reconstruction or diversion
Smoking
Perineal bacterial counts
Chemotherapy
Radiation therapy
External pressure on reconstruction
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Gluteal Flaps
In patients who have a large hernia defect, 

the hernia may preclude the use of the rectus 
muscle for perineal reconstruction.19,20 The use of 
the rectus abdominis flap in cases where both uri-
nary and fecal diversion are planned can leave the 
patient an abdominal cripple. This limits regional 
donor sites to the thighs or gluteal regions. In 
these cases, it may be best to use peripelvic flaps 
for reconstruction.26

Fasciocutaneous bilateral gluteal flaps have 
been described with dead space obliteration com-
pleted by partial deepithelialization of the flap.27 A 
modification of this includes the adipofascial-cuta-
neous gluteal fold flap based on the perforators of 
the internal pudendal artery. Using bilateral flaps, 
one is deepithelialized to obliterate the dead space 
and the other to resurface the cutaneous defect. 
Bilateral gluteal artery perforator fasciocutane-
ous flaps have several advantages: they provide 

Fig. 1. Reconstruction of simple perineal defects. (From Westbom CM, Talbot SG. An algorithmic approach to perineal 
reconstruction. Plast Reconstr Surg Glob Open 2019;7:e2572.)

Fig. 2. Reconstruction of complex perineal defect. (From Westbom CM, Talbot SG. An algorithmic approach to perineal 
reconstruction. Plast Reconstr Surg Glob Open 2019;7:e2572.)
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abundant tissue for posterior perineal defect 
reconstruction, they allow preservation of the glu-
teal cleft, and they minimize donor-site morbidity 
by allowing preservation of the underlying gluteal 
muscles.26,28–30 This is particularly important for 
ambulatory patients. In addition, gluteal artery 
fasciocutaneous flaps can be supplemented with 
an omental flap for better pelvic dead space oblit-
eration. The omental flap can be raised by laparo-
scopic or robotic techniques in the absence of a 
midline laparotomy.31

When rectus abdominis–based flaps and 
gluteal artery perforator fasciocutaneous flaps 
are not available, V-Y advancement flaps have 
been described for reconstruction of large peri-
neal defects. Smaller versions of these based on 
the internal pudendal arteries have also been 
described.32

Gracilis Flap
Gracilis muscle–based flaps have traditionally 

been an option for thigh-based flap reconstruc-
tion of smaller perineal defects, especially for 
partial vaginal reconstruction. Skin paddle design 
can be challenging, leading to concerns about the 
viability of the skin paddle in myocutaneous graci-
lis flaps, with modifications of surgical planning 
aiming to address this potential disadvantage. The 
bilobed gracilis myocutaneous flap was designed 
as a means of increasing the bulk and reliability 
of the skin paddle in patients with a compromised 
abdominal wall (Fig. 4).33

Free Flaps
Given the abundance of local options, 

free flaps are not commonly used in perineal 

Fig. 3. (Left) Typical perineal defect following abdominoperineal resection. (Right) Reconstructed perineal 
defect with vertical rectus abdominis myocutaneous flap.

Table 2.  Advantages and Disadvantages of Flaps for Perineal Reconstruction

Flap Blood Supply Advantages Disadvantages

VRAM Deep superior and 
inferior epigastric 
arteries

Workhorse flap; reliable; can be har-
vested with or without skin paddle; 
adequate bulk and volume to obliterate 
dead space; outside of radiation zone

Risk of hernia or abdominal bulge; limits future 
abdominal operations; large visible scar; 
patients with multiple prior abdominal opera-
tions may not be candidates

SGAP/
IGAP

Superior and inferior 
gluteal arteries

Abundant soft-tissue available; minimizes 
donor-site morbidity; spares gluteus 
muscle; preserves gluteal cleft; no 
abdominal incision

Less bulk than VRAM; shorter arc of rotation; 
meticulous dissection; may require omental 
flap if large amount of dead space

Gracilis Medial circumflex 
femoral artery

Good for small defects; no abdominal 
incision

Less reliable skin paddle; small flap size

Posterior 
thigh 

Descending branch 
of inferior gluteal 
artery

Large amount of soft tissue available; 
shorter operative time, less blood loss; 
can be harvested as a sensate flap if 
needed; no abdominal incision

Higher donor- and recipient-site complications; 
can be bulky in patients with higher BMIs

ALT Descending branch  
of lateral circumflex 
femoral artery

Large arc of rotation; reliable blood 
supply; large amount of soft-tissue bulk 
available

Meticulous dissection; can be bulky in patients 
with higher BMIs

VRAM, vertical rectus abdominis myocutaneous; SGAP, superior gluteal artery perforator; IGAP, inferior gluteal artery perforator; ALT, antero-
lateral thigh; BMIs, body mass indexes.
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reconstruction. Patients with extensive disease 
undergoing resection with large defects may 
require free flap reconstruction. Latissimus dorsi 
flaps are a commonly described option, as they 
provide sufficient soft tissue for large defects.34,35

Complications
Complications after pelvic reconstruction can 

be subdivided into major and minor. Major com-
plications are typically defined as any outcome 
that requires procedural reintervention, such as 
reoperation, abscesses requiring surgical or per-
cutaneous drainage, or complete flap loss. Minor 
complications can be defined as any outcome 
that can be managed nonoperatively. Typical 
minor complications include wound dehiscence/
delayed wound healing, perineal hernia, and par-
tial flap necrosis.36

The majority of studies that evaluate the 
complication rate following reconstruction 
involve patients undergoing vertical rectus 
abdominis myocutaneous flap surgery, as this 
is the most commonly used flap for perineal 
reconstruction. [See Video  2 (online), which 
describes methods of optimizing outcomes in 
perineal reconstruction.] Smaller studies have 
compared complication rates following vertical 
rectus abdominis myocutaneous flap surgery to 
other reconstructive options. Chaudhry et al. 
reviewed outcomes in patients who underwent 
vertical rectus abdominis myocutaneous flap 
versus omental flap surgery. Patients who under-
went vertical rectus abdominis myocutaneous 
flap surgery were more likely to develop wound 
dehiscence, most commonly at the recipient 
site, whereas patients who received an omental 
flap were found to have significantly higher rates 
of seroma, pelvic abscess, and cellulitis. The 

omental flap patients were also found to have a 
significantly higher rate of tumor recurrence.37

When comparing complication rates between 
vertical rectus abdominis myocutaneous and 
thigh-based flaps, there have been conflicting 
results regarding donor-site healing and infec-
tion.32,33 Despite the proposed benefits of various 
alternative flap options, the vertical rectus abdom-
inis myocutaneous flap continues to be the pre-
ferred flap for perineal reconstruction.

PRESSURE SORE RECONSTRUCTION
Pressure sores remain a major burden for a 

significant number of patients and for health care 
systems. It is estimated that 2.5 million pressure 
ulcers are treated yearly in the United States, at a 
cost of $9.1 to $11.6 billion per year.38–43 Previous 
CME articles have extensively reviewed the patho-
physiology, staging, and strategies for prevention 
of pressure sores.44,45 In the present article, we 
focus on reviewing key updates on the best surgi-
cal options available for these wounds.

Preoperative Optimization
Preoperative optimization remains one of the 

most fundamental pillars for successful pressure 
sore management. This is especially true for cases 
in which comorbidities preclude sufficient optimi-
zation to enable surgery. Numerous studies have 
investigated the role of nutrition in the context of 
wound healing with sufficient evidence to support 
a target prealbumin of greater than 2.0 g/dl and 
a goal protein intake of 1.5 to 3.0 g/kg per day to 
promote adequate healing. In addition to ensur-
ing adequate protein intake, the use of vitamin 
and mineral supplementation has been shown 
to have a moderate impact on wound healing.45 

Fig. 4. The bilobed gracilis myocutaneous flap. (From Weinstein B, King KS, Triggs W, Harrington MA, Pribaz J. Bilobed gracilis flap: 
A novel alternative for pelvic and perineal reconstruction. Plast Reconstr Surg. 2020;145:231–234.)
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Video 2. This video displays optimizing outcomes in perineal reconstruction.

Once the patient has been optimized and deemed 
a surgical candidate, it is important to note that 
the location of the ulcer has a significant impact 
on healing. Even with ideal optimization, long-
term pressure ulcer recurrence is common45,46 
(Table 3).

Conservative Treatment
Because of the significant risk to the patient 

undergoing surgical reconstruction of pressure 
ulcers and high recurrence rates, conservative 
management continues to be a mainstay of treat-
ment. Although some have advocated the use of 
hyperbaric oxygen therapy for enhanced wound 
healing, there remains a lack of robust evidence to 
support its use.39,45 Negative-pressure wound ther-
apy can reduce preoperative pressure ulcer size, 
but it remains to be determined whether this trans-
lates into lower postreconstruction infection rates.

Bone Biopsy
The role of preoperative bone biopsy and 

an extended course of preoperative antibiot-
ics remain controversial. However, evidence has 
shown that confirmed osteomyelitis is an inde-
pendent predictor for postreconstruction wound 
dehiscence, highlighting the importance of ade-
quate bone débridement before definitive flap 
coverage in addition to culture-guided antibiot-
ics.47 Bone cultures should be taken both before 
and after débridement, as postdébridement cul-
tures will help guide necessary antibiotic treat-
ment. In the setting of culture and intraoperative 
bone biopsy–proven osteomyelitis, a course of 
3 to 6 weeks of postreconstruction antibiotics is 
indicated.45

The effect of patient age on outcomes 
remains unclear, with more recent data showing 
no association between age and postreconstruc-
tion complications.46,47 For patients that have been 
appropriately optimized, reconstruction may pro-
ceed based on the location of the wound, previous 
operations, and the patient’s ambulatory status.

Pressure Sore Reconstruction Algorithms
Cushing and Phillips outlined an approach 

to management of pressure sores by stage and 

location (Figs. 5 through 8).45 In this algorithm, 
pressure ulcers are first delineated by their stage, 
with stage I to II managed conservatively and stage 
III to IV likely requiring operative intervention. 
If the patient is an operative candidate, the algo-
rithm approaches treatment based on pressure 
sore location, size/depth of wound, and prior sur-
gical procedures.

Reconstructive options include both fascio-
cutaneous flaps, musculocutaneous flaps, and 
muscle flaps. Fasciocutaneous flaps offer durable 
tissue without functional deficit; however, they 
may lack the bulk needed to fill large wounds. 
Musculocutaneous flaps can be used to treat large 
wounds and fill dead space but can leave patients 
with a functional deficit. When possible, musculo-
cutaneous flaps and muscle flaps are avoided in 
ambulatory patients (Table 4).

Sacral Pressure Sore Reconstruction
Gluteal based flaps remain the mainstay for 

sacral pressure ulcer reconstruction. This is a ver-
satile flap, which can be advanced into the defect 
in a V-Y fashion or as a rotational flap. In addition, 
this flap can be mobilized as a musculocutane-
ous flap, a fasciocutaneous flap, or a muscle-only 
flap. One of the main advantages of using gluteal 
fasciocutaneous flaps is the ability to preserve the 
muscle function for patients that can ambulate. 
In addition to gluteal flaps, other less commonly 
used options are the transverse and vertical lum-
bosacral flaps. These flaps are based on lumbar 
perforating vessels, and their main limitation 
remains their lack of bulk to obliterate dead space 
effectively.

Variations on the gluteal flaps include per-
forator flaps based on the inferior or superior 
gluteal arteries. As with traditional fasciocutane-
ous gluteal flaps, these can provide ample bulk 
for wound coverage. In line with this, keystone 
flaps have been described to help close various 
defects and have made their way into pressure 
sore reconstruction as well.48,49 Modifications of 
these include the Pac-Man flap and elongating 
the outer arc margin to address the traditional 
sacral ulcer wound.48

Ischial Pressure Sore Reconstruction
Ischial location has been found to be inde-

pendently associated with a higher risk for over-
all surgical-site complications, including wound 
infection, dehiscence, and pressure sore recur-
rence.47 This might be caused by patients resum-
ing their prereconstruction sitting habits where 
the postreconstruction suture line can be exposed 

Table 3.  Preoperative Optimization before Pressure 
Ulcer Reconstruction

Albumin >2.0 g/dl
Protein intake of 1.5–3 g/kg/day
Vitamin and mineral supplementation
Glycemic control
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to significant pressure, and hip flexion further 
increases tension on the closure. Given all this, 
the reconstructive approach for this region should 
allow for readvancement or rerotation of the flap 
to deal with recurrences even more so than the 
other pressure sore counterparts.

Posterior Thigh Flaps and Variations
The workhorse flaps for ischial pressure sore 

reconstruction are posterior thigh flaps. They are 
typically harvested as fasciocutaneous flaps, pre-
serving further reconstruction options; however, 
they are also raised as myocutaneous or muscle-
only flaps. A common first-line option is the medi-
ally based posterior thigh flap. This flap offers a 
reliable consistent flap design. The robust blood 
supply can be augmented with the preservation of 
perforators during flap elevation. This flap is easily 
able to be reelevated and rerotated if necessary.50

Another commonly used option for ischial 
pressure sore reconstruction is the V-Y hamstring 
advancement flap. Although this flap can be 

readvanced for managing recurrences, previous 
evidence has shown that V-Y hamstring flaps are 
associated with higher rates of ischial pressure sore 
recurrences, again related to the higher tension 
with hip flexion.47 Related to the V-Y hamstring 
flaps, Demirseren et al. described turnover flaps 
using the biceps femoris and a separate fasciocuta-
neous component in a group of 15 patients. They 
reported moderate success with complications 
addressed by readvancing the flaps.51

A muscle-only variation includes advance-
ment of the hamstring and adductor magnus 
muscles. Burm et al. described releasing the 
origin of the muscles from the ischial tuberos-
ity and advancing them to cover the wound fol-
lowed by closing the wound directly over them.52 
This varies from the turnover flap described by 
Demirseren et al. in that the proximal muscle 
covers the defect not the distal portion of the 
muscle. Although this study has a small number 
of patients, they found the flap had adequate 
bulk and promising results.51,52

Fig. 5. Stage-based management of pressure sores. (From Cushing CA, Phillips LG. Evidence-based medicine: Pressure 
sores. Plast Reconstr Surg. 2013;132:1720–1732.)
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Gluteal-Based Flaps
Similar to sacral pressure ulcers, gluteal-based 

flaps represent an option for reconstruction, as 

these flaps can be rotated or advanced into the 
defect and allow for readvancement or rerotation 
for recurrences. Also analogous to sacral pressure 

Fig. 7. Management of ischial pressure sores. (From Cushing CA, Phillips LG. Evidence-based medicine: Pressure sores. Plast 
Reconstr Surg. 2013;132:1720–1732.)

Fig. 6. Management of sacral pressure sores. (From Cushing CA, Phillips LG. Evidence-based medicine: Pressure sores. Plast Reconstr 
Surg. 2013;132:1720–1732.)

D
ow

nloaded from
 http://journals.lw

w
.com

/plasreconsurg by R
zU

S
ysR

IyqiZ
g+

J5ivY
joyV

6s6t/G
+

nV
O

Y
ytT

yC
2t5u

bv2M
w

44N
k6aw

D
K

bkjm
0/C

B
5w

IB
T

Z
voL4f4lG

lgiJznd6kQ
qeA

eP
qdT

Y
zT

n66446m
qQ

H
Y

Z
E

8w
20w

LA
yD

V
4K

55/5jim
yl9b230=

 on
11/06/2023



Copyright © 2021 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 

1034e

Plastic and Reconstructive Surgery • December 2021

sore reconstruction, gluteal flaps can be per-
formed as fasciocutaneous, musculocutaneous, 
or muscle-only flaps. Other less commonly used 
options for ischial pressure sore reconstruction 
include the medial thigh, gracilis, and tensor fas-
ciae latae flaps.

Trochanteric Pressure Sore Reconstruction
The workhorse for trochanteric pressure sore 

reconstruction is the tensor fasciae latae flap. This 
flap can be rotated, advanced as a V-Y, or advanced 
as a bipedicled flap into the defect. Rotation or a 
V-Y advancement allows for further advancement 
in case of recurrences. It is critical to note that 
trochanteric pressure ulcers develop secondary to 
prolonged periods of lateral decubitus, typically in 

patients with hip flexion contractures. Therefore, 
hip contractures must be addressed as part of the 
preoperative optimization process to decrease the 
risk of recurrence.45 The tensor fasciae latae flap 
can be combined with vastus lateralis, rectus fem-
oris, and gluteal thigh flaps for deep pressure sore 
reconstruction.

Freestyle Perforator Flaps
As mentioned, gluteal perforator flaps have 

had some success for pressure sore reconstruc-
tion (Fig.  9). Variations in perforators have been 
described to include freestyle flaps, perforator-based 
peninsular flaps, and wound edge perforator flaps.53 
One perforator flap that deserves special mention is 
the internal pudendal artery perforator flap.

Fig. 8. Management of trochanteric pressure sores. (From Cushing CA, Phillips LG. Evidence-based medicine: Pressure sores. Plast 
Reconstr Surg. 2013;132:1720–1732.)

Table 4.  Advantages and Disadvantages of Flaps for Pressure Ulcer Reconstruction

Flap Advantages Disadvantages

Gluteal Provides muscle bulk for large defects; able to be readvanced or 
rerotated in recurrences

May require bilateral flaps for large 
defects; not indicated in ambulatory 
patients

SGAP/IGAP Good for smaller defects in ambulatory patients; may be 
designed to cover defects in a variety of locations

Meticulous dissection; small flap size; 
cannot be revised in recurrences

V-Y hamstring 
advancement 

Less dissection, shorter operative time, less blood loss; easily 
revised; robust blood supply

Not indicated in ambulatory patients; 
higher rate of recurrence in ischial 
ulcers

Posterior thigh Robust blood supply; easily rerotated May not provide enough bulk to 
eliminate dead space

TFL Primarily for trochanteric ulcers; can be revised and readvanced Small flap size
Internal pudendal 

artery flaps
Easily customized to defect size and location; shorter surgical times; 

does not preclude use of traditional gluteal or thigh flaps
 

SGAP, superior gluteal artery perforator; IGAP, inferior gluteal artery perforator; TFL, tensor fasciae latae.

Video 3. This video displays complex and multiple pressure sores.

D
ow

nloaded from
 http://journals.lw

w
.com

/plasreconsurg by R
zU

S
ysR

IyqiZ
g+

J5ivY
joyV

6s6t/G
+

nV
O

Y
ytT

yC
2t5u

bv2M
w

44N
k6aw

D
K

bkjm
0/C

B
5w

IB
T

Z
voL4f4lG

lgiJznd6kQ
qeA

eP
qdT

Y
zT

n66446m
qQ

H
Y

Z
E

8w
20w

LA
yD

V
4K

55/5jim
yl9b230=

 on
11/06/2023



Copyright © 2021 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 

Volume 148, Number 6 • Perineal and Pressure Sore Reconstruction

1035e

Since the introduction of perforator-based 
flaps for pressure ulcer reconstruction by 
Koshima et al. in 1993, a variety of flaps based 
on the gluteal and posterior thigh perforators 
have been described. These flaps quickly gained 
popularity because of the lack of donor-site mor-
bidity. Originally described for vulvar and vaginal 
reconstruction, internal pudendal artery per-
forator flaps have recently been shown effective 
in reconstruction of sacral and ischial pressure 
ulcers. Hashimoto et al. were the first to describe 
the use of a posterior thigh internal pudendal 
artery perforator flap for ischial pressure ulcer 
reconstructions (Fig.  10).54 Since then, other 
variations of flaps based on the internal pudendal 
artery have been described for sacral and ischial 
reconstruction.55

Flap design and orientation can be custom-
ized to the patient’s defect. For ischial pressure 
ulcer reconstruction, Hashimoto et al. describe 
a longitudinally oriented flap along the long 
axis of the medial thigh that is then transposed 
into the defect.54 The rich vasculature allows for 
easy identification of cutaneous perforators.54,56 
In contrast, Legemate et al. orient the flap along 
the gluteal crease. During flap elevation, the 
distal aspect of the flap is deepithelialized and 
inset into the ulcer to provide bulk around the 
ischial tuberosity, theoretically preventing recur-
rence. The proximity of the pedicle prevents the 
need for a long pedicle or extensive dissection, 
which allows for a shorter operative time and 
less blood loss.55

When evaluating the complication rate 
of internal pudendal artery perforator flaps, 
Legemate et al. described a 27 percent reopera-
tion rate; however, they reported that all patients 
had successful secondary reconstructions.55 In 
addition to the previously described advantages 
of this flap, the use of this flap does not preclude 
the use of traditionally described fasciocutaneous 
or myocutaneous flaps, making this an excellent 
option for patients who have failed prior recon-
struction with traditional flaps.

Free Flaps
Locoregional flaps are by far the most used 

flaps for reconstruction of pressure ulcers; how-
ever, there is a role for free flap reconstruction. 
Previous studies have described the use of free 
gastrocnemius flaps, plantar artery flaps, and latis-
simus dorsi flaps. Free flaps are used in patients 

Fig. 9. Inferior gluteal artery perforator (IGAP) flap. Note the 
numerous scars from previous flaps and closures.

Fig. 10. Cadaver dissection of internal pudendal artery perforator flap for ischial ulcer.
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with recurrent ulcers or large ulcers that cannot 
be treated with locoregional flaps.57,58

Multiple Ulcers
Patients can also present with multiple ulcers 

following previous failed reconstruction attempts. 
In some cases, local flaps can still be used; how-
ever, in patients with extensive of cases of multiple 
ulcers, filet of thigh flaps with hemipelvectomy 
may be necessary (Fig.  11).59 Those cases often 
present with extensive osteomyelitis recalcitrant 
to antibiotic therapy and surgical débridement. It 
is difficult to convince the patient that amputation 
is the best option for treatment, even in the cases 
of nonfunctional limbs. Other than sporadic case 
reports, there is little on the decision-making and 
design of these flaps, but it is still an important 
adjunct to pressure sore treatment. [See Video 3 
(online), which displays complex and multiple 
pressure sores.]

Postoperative Care Protocol
Postoperative care represents a continuation 

of the preoperative optimization process, but with 
some variations. In addition to continued nutri-
tion optimization, shear, friction, spasms, and 
moisture control, pressure offloading for a period 
of 3 to 6 weeks to allow maximum tensile heal-
ing strength is critical.60–63 For patients who lack a 
social support system to enable this on an outpa-
tient basis, inpatient admission to an acute care 
hospital, inpatient rehabilitation facility, or skilled 

nursing facility is indicated. In addition, the use 
of a pressure offloading mattress and every-2-
hour repositioning should be continued postop-
eratively. Once the 3- to 6-week period of pressure 
offloading has concluded, pressure mapping 
should be performed, and support surfaces should 
be adjusted to enable even distribution of pressure 
while sitting. While sitting, pressure should be less 
than 35 mmHg for immobile patients and less 
than 60 mmHg for patients that can shift positions 
and pressure offload.62 Multiple sitting protocols 
have been reported, without sufficient evidence to 
support one protocol over another. As previously 
mentioned, for patients with evidence of osteomy-
elitis, culture-guided antibiotic therapy for 3 to 6 
weeks is indicated. Drains are kept in place until 
minimal drainage is noted for 3 consecutive days, 
to allow proper healing to take place.

Complications
The ideal pressure sore reconstruction is one 

that is void of complications and long lasting. This 
has proven to be a challenge, with multiple recent 
large series reporting overall complication rates 
between 58 and 73 percent.46,47

Overall complications after pressure ulcer 
reconstruction can be subdivided into major 
(e.g., wound dehiscence, infection, flap necro-
sis, and pressure sore recurrence) and minor 
(e.g., seroma and hematoma) complications. 
Wound dehiscence has been found to be the most 
common complication following pressure sore 

Fig. 11. (Left) Large complex pressure sore with extensive underlying osteomyelitis. (Right) 
Posterior thigh flap for reconstruction of hemipelvectomy defect.
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reconstruction, with 28 days being the average 
time to dehiscence (Table 5).47 Keys et al. found 
that age younger than 45 years, a history of a pre-
vious same-site reconstructive failure, and poor 
diabetes control (hemoglobin A1C >6 percent) 
were independent predictors of flap dehiscence 
requiring return to the operating room for revi-
sion.46 Postreconstruction infection rates have 
been reported to occur in 6.5 percent of the cases 
(Table 6).47

In terms of pressure ulcer recurrence, rates 
ranging from 3 to 100 percent have been reported 
(Table 7).46,47,60,64–66 The average time to same-site 
pressure ulcer recurrence has been reported to 
be approximately 357 days.47 Poor nutritional sta-
tus (albumin <3.5 g/dl) has been associated with 
early (within the first 2 years) pressure sore recur-
rence, whereas ischial location was associated with 
late (>2 years after reconstruction) recurrences.46

It is important to distinguish the likely precipi-
tating factors that have led to ulcer recurrence. 
Patients who present several years after recon-
struction with a late recurrence may have an incit-
ing event, such as a change in their social support 
or new medical issues. These patients may benefit 
from a psychiatric consultation. Psychiatric evalua-
tions can serve both to screen patients for compli-
ance and to diagnose any underlying preexisting 
conditions, such as depression. The treatment of 
preexisting conditions is paramount to a success-
ful recovery.67,68

CONCLUSIONS
Perineal defects and pressure sores represent 

significant reconstructive challenges to the prac-
ticing plastic surgeon. As in many other recon-
structive endeavors, perioperative optimization 
and evidence-based postoperative care are funda-
mental for optimizing outcomes and preventing 
complications. Modifiable risk factors should be 
addressed to offer these patients the best chance 
for a successful recovery and a durable recon-
struction. Once surgical management is chosen, it 
is important to be aware of the many variations in 
flap closure available for these patients.
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