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Introduction

Defects in the suprapubic region can be caused by a variety of etiologies including tu-
mor resection, infection, and trauma. Especially in cases of refractory ulcers or large 
tumors in the suprapubic area, aggressive local excision is required to achieve optimal 
results and reduce recurrence rates. These defects require flexible and precise closure, 
which is challenging. Reconstruction is even more complex in cases of preoperative 
radiation therapy.

We present a successful reconstruction case using a vertical rectus abdominis myo-
cutaneous (VRAM) flap for a radiation ulcer of the suprapubic area following radia-
tion therapy for recurring malignant melanoma. This study was performed in accor-
dance with the principles of the Declaration of Helsinki. The patient provided written 
informed consent for the publication and the use of her images.

Case 

A 33-year-old female patient presented to our dermatology department with an en-
larging dark brownish plaque measuring 2.3×1.4 cm in the suprapubic area. Malig-
nant melanoma was diagnosed without distant metastasis. Initially, wide excision and 
split-thickness skin graft were performed. The margin for free resection was con-
firmed by pathological results. At 2 years after the initial operation, however, a single 
solid nodule measuring 2.0×1.7 cm without specific symptoms was found in the su-
prapubic area. Recurrence of malignant melanoma was confirmed by punch biopsy. 
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Abstract

Immediate reconstruction of defects in the lower abdomen is challenging. We present a successful reconstruction case using a vertical rec-
tus abdominis myocutaneous (VRAM) flap for a radiation ulcer on the suprapubic area following radiation therapy for recurred malignant 
melanoma. Before flap elevation, we conducted sufficient debridement until pliable healthy tissue was revealed. Afterwards, a 15×9 cm 
VRAM flap was elevated. We then inserted the flap through a suprafascial tunnel. At 6 months postoperatively, a completely healed aes-
thetic flap was achieved. This case is meaningful in that it involves a successful reconstruction of a sizable abdominal wall defect of the su-
prapubic area with unhealthy and unviable adjacent tissue following repeated surgery and chemoradiotherapy.
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The dermatology department performed Mohs surgery, and 
adjuvant chemotherapy (nivolumab) and radiation therapy 
were administered afterwards. A month after adjuvant con-
current chemoradiotherapy, a radiation ulcer occurred in the 
patient’s left suprapubic area. It deteriorated further with time, 
displaying intensified necrosis with severe fibrosis (Fig. 1).

We considered using a pedicled flap or local flap to fill this 
defect. Because the patient showed compromised medical sta-
tus of melanoma metastasis with a weak body status due to 
concurrent chemoradiotherapy, the use of a free flap, which re-
quires lengthy surgery, was not considered. A local flap was 
also inapplicable because there was insufficient tissue nearby 
the wound. In addition, the patient weighed only 48.4 kg (body 
mass index [BMI] of 17.54 kg/m2). In patients with lower-than-
average BMI, we determined that a perforator flap or fasciocu-
taneous flap would be thin and therefore not suitable for use in 
a deep ulcerative wound requiring a flap with sufficient thick-
ness. Therefore, we chose to use a pedicled VRAM flap, be-
cause it would allow for a large arc of rotation and also provide 
high intrinsic vascularization [1]. Preoperative computed to-
mography angiography was done and a right contralateral deep 
inferior epigastric artery was found. Consequently, we planned 
coverage using an inferiorly based, pedicled VRAM flap for the 
defect which would occur after radical debridement.

In the intraoperative view, necrosis was extended into the 
rectus sheath and rectus abdominis muscle. Severe fibrosis of 
adjacent tissue was also observed. Before flap elevation, radical 
debridement of devitalized tissue was performed. 

After debridement, the wound bed showed a partial defect 
of the left rectus abdominis muscle, sized 14×8 cm. We de-

signed the VRAM pedicled island flap based on the right deep 
inferior epigastric vessels. A marked skin paddle was incised 
and dissected carefully. Two medial perforators and one lateral 
perforator were included in the flap. The rectus muscle was cut 
several centimeters superior to the harvested anterior rectus 
sheath fascia. After that, we raised the flap out of the posterior 
rectus sheath from superior to inferior. In order to prevent 
kinking and twisting of the pedicle, the attachment to the sym-
physis of the rectus muscle was left intact.

Eventually, a flap 15 cm in length and 9 cm in width was ele-
vated. The flap was inset clockwise 90° to reach the defect area 
(Fig. 2). When repairing the recipient site, the rectus abdomi-

Fig. 1. Preoperative photographs of radiation ulcer at the lower 
abdomen. (A) Anterior view. (B) Lateral view.

Fig. 3. Six-month postoperative photographs. (A) Anterior view. 
(B) Lateral view.

Fig. 2. Intraoperative photograph after insetting.
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nis muscle and fascia of the harvested VRAM flap were su-
tured to the rectus abdominis muscle and fascia, respectively, 
remaining on the wound bed using Vicryl 2-0. Afterwards 
subcutaneous suture and dermal layer suture were done. 
When performing closure on the donor site, the fascial defect 
was closed using polypropylene mesh to provide additional 
strength. Then the deep fat layer was sutured with Vicryl 2-0 
and the dermal layer was sutured with Vicryl 3-0. At 6 months 
after the surgery, a completely healed aesthetic flap was 
achieved. Complications such as pelvic abscess, fluid collec-
tion, maceration, bulge/hernia, evisceration, flap loss second-
ary to ischemia and tissue necrosis, or reoperation were not 
observed (Fig. 3).

Discussion

There are three objectives to reconstruction of the abdominal 
area. The first is to restore the function and integrity of the 
musculofascial abdominal wall. The second is to prevent vis-
ceral eventration. The third is to provide dynamic muscle sup-
port [2,3]. In short, rigid functional integrity and adequate 
protection of abdominal cavity are required for a successful 
abdominal wall reconstruction. Because of these reasons, cov-
erage of complex abdominal defects is challenging. 

Treatment of abdominal defects is determined by a variety 
of factors, including the patient’s medical condition, wound 
bed status and depth, and the size and location of the defects. 
In our case, the patient showed a compromised medical status 
of melanoma metastasis with a weak body status because of 
concurrent chemoradiotherapy. Moreover, adjacent tissue had 
decreased blood supply and had become fibrous due to radia-
tion therapy, making the reconstruction more challenging [4]. 
Also, the radiation ulcer was made even more difficult to treat 
because of its location [5]. 

In our patient, the defect included a 13×8 cm full-thickness 
skin loss of both the superficial and musculofascial layers. Ac-
cording to Rohrich et al. [6], a muscle flap with skin graft or 
musculocutaneous flap is required for cases of full-thickness 
defects because skin and subcutaneous tissue coverage is lim-
ited in this area. We therefore decided to use a musculocuta-
neous flap. The perforator flap was not considered as an op-
tion, because considering the low BMI of the patient, the flap 
would be thin.

Hurwitz and Hollins [7] have classified abdominal wall de-
fects into six subunits based on horizontal and vertical planes, 
providing a systematic approach to reconstruction. The loca-

tions were then subdivided into (1) midline and lateral, and 
(2) upper, middle, and lower third of abdomen. Based on Hur-
witz and Hollins’s classification, Rohrich et al. [6] have pro-
posed an algorithm for reconstructing an abdominal wall de-
fect. According to their algorithm, for full-thickness defects on 
the lower third of the abdomen, a rectus abdominis muscle 
flap, tensor fascia lata flap, rectus femoris flap, and gracilis flap 
can be used. It was therefore appropriate to use a vertical rec-
tus abdominis muscle flap in our patient.

The rectus abdominis flap has a few advantages. First, the 
rectus abdominis flap is thick, making it possible to obliterate 
dead space and reduce the risk of fluid collection. Second, this 
flap has a large arc of rotation and high intrinsic vasculariza-
tion that can improve blood supply to the recipient area [1].

In this case, there were no postoperative complications. 
However, the lower abdomen, which is the recipient site, ap-
pears bulkier due to the addition of the harvested rectus ab-
dominis muscle of VRAM flap to the rectus abdominis muscle 
that was left on the wound bed. We did not use mesh to repair 
the recipient site because it was possible to suture the rectus 
abdominis muscle and fascia of the harvested VRAM flap to 
the rectus abdominis muscle and fascia, respectively, remain-
ing on the wound bed.

The overall aesthetic outcome was satisfying, but umbilical 
distortion to the right side was observed. In abdominally 
based flap reconstruction, creating a natural-looking umbili-
cus during donor-site closure is important for patient satisfac-
tion. In donor site closure, a combination of umbilical trans-
position would have created a more natural and aesthetically 
pleasing umbilicus, which would have resulted in better cos-
metic results.

This case is meaningful in that it involves a successful recon-
struction for a sizable abdominal wall defect of the suprapubic 
area with unhealthy and unviable adjacent tissues due to re-
petitive surgery and chemoradiotherapy. This report provides 
guidance for cases in which previous chemoradiotherapy has 
left a large abdominal wall defect with a poor wound bed.
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