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CASE REPORT
A 66-year-old male presented with mild pain, itching with purulent 
discharge and ulcerative skin lesions on the epigastric region, which 
were present for past 10 years [Table/Fig-1a,b]. Despite multiple 
wound care management strategies, the wound did not heal. He 
had undergone resection for DFSP followed by postoperative RT 
about 20 years ago. On examination there was a central ulcer 
measuring 5x6 cm surrounded by scar tissue. The lesion was 
surrounded by hyper pigmented atrophic skin. Due to the bed 
being already irradiated, excision of the ulcer and reconstruction 
with vascularised tissue was thought to be the best option to obtain 
durable coverage.

The whole lesion was excised with visibly normal margins. The 
resultant defect measured 8x12 cm [Table/Fig-1c]. Care was taken 
to ensure the margins extended beyond any fibrous tissue, hallmark 
of chronic radiation injury. Reconstruction was done using oblique 
Para umbilical perforator based flap [Table/Fig-2]. The axis was 
marked by line joining umbilicus to the inferior angle of the scapula. 
We looked for perforators around the umbilicus and marked the flap 
based on these perforators. The wound was closed over suction 
drains. Patient made an uneventful recovery. At 5 year follow-up, 
he had no complaints of either recurrence or evidence of radiation 
injury. [Table/Fig-3]. The histopathology examination done on 
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ABSTRACT
Radiation Therapy (RT) constitutes an integral part of oncological treatment. Skin changes following RT can range from dermatitis to 
non-healing ulcer. The advances in delivery of radiation like Intensity Modulated Radiotherapy (IMRT) and its further developments 
have reduced the incidence of these complications. However, patients who had received RT much earlier before the era of IMRT 
can manifest these complications many years later. Hereby, Authors report a 66-year-old male who presented with an ulcer in the 
epigastric region, which was not healing for more than 10 years. Patient had Dermatofibrosarcoma Protuberans (DFSP) resection 
at that area followed by radiation 20 years ago. The ulcerative skin was resected and covered with oblique paraumbilical perforator 
flap. The histopathology examination done on excised specimen was confirmed as radiation related skin ulcer and was negative for 
tumour cells. Oblique paraumbilical perforator flap is ideally suited for coverage of epigastric region as done in present case. It has 
multiple advantages such as good matching skin quality and texture, reliable blood supply and primary closure of the donor site.

[Table/Fig-1]: a) Non-healing epigastric ulcer; b) Shows the ulcer with flap marked 
for reconstruction; c) Excision of the lesion.

[Table/Fig-2]: Shows the design (a), elevation (b) and placement (c) of the 
Pedicled Oblique Paraumbilical Perforator Flap (OPUP). (d) Shows the flap sutured.

[Table/Fig-3]: Postoperative result showing well settled flap.
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defects, while larger defects would need free tissue transfer. In 
this current case, a moderate sized defect with paraumbilical 
perforator flap was managed.

In the current case, the defect was closed using the paraumbilical 
perforator flap. This flap and its anatomy has been well described 
by Naduthodikayil P et al., [13]. The paraumbilical perforators are 
a set of robust perforators arising from the deep inferior epigastric 
artery system. They perforate the rectus sheath and travel in a 
wheel spoke fashion. Superolaterally they travel towards the 
sub costal region to anastomose with the perforators of the 
intercostal, sub costal and lumbar perforators [13]. The flap is 
designed with its axis from umbilicus to the inferior border of 
the scapula. The flap is centered on this axis with its base at 
the umbilicus and extended up to anterior axillary line. Constant 
perforators are present at the base of the flap and routine Doppler 
examination is not needed [13]. The advantages of this flap 
include similar quality and texture of skin, robust blood supply 
and good arc of rotation to cover any defect on the abdominal 
wall. The donor site can be closed primarily. Some authors have 
noted hypertrophic scar to be an issue, this was not encountered 
in the present case [13].

CONCLUSION(S)
Skin ulceration after radiation can be difficult to manage. Full 
thickness excision to healthy tissues is needed, which often leads 
to large defects necessitating flap coverage. Radiation ulcer of 
the abdomen is rare. The management included excision and 
reconstruction by oblique pedicled paraumbilical perforator flap. 
This flap is ideally suited for coverage of epigastric defects.
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excised specimen was consistent with radiation related skin ulcer 
and was negative for any tumour.

DISCUSSION
RT causes skin changes ranging from dermatitis to full thickness 
skin necrosis. Based on the severity, National cancer Institute 
has graded radiation skin injury into four grades beginning from 
desquamation to full thickness skin necrosis [1].

Acute skin changes following RT are common and reported in up 
to about 95% patients while chronic skin changes are less common 
and the incidence is not known [2,3]. Chronic radiation dermatitis 
is a progressive and irreversible condition. Higher total volume and 
dose of radiation, single fraction radiotherapy technique without 
intensity modulation and large fields and postoperative radiotherapy 
are associated with development of chronic skin changes [3]. 
Other factors include concurrent chemotherapy, connective tissue 
disorders and host intolerance [4].

Dermatofibrosarcoma is a rare cutaneous neoplasm. It is slow 
growing tumour, but has multiple finger-like projections extending 
well beyond visible tumour [5]. Historically high recurrences were 
noted to be up to 55% [6]. A wide excision and postoperative RT 
has been shown to increase disease free survival [7]. However, 
RT affects each phase of the normal wound healing process- 
the inflammatory phase, proliferative phase, and remodelling 
phase. Early effects of radiation on skin include erythema, dry 
desquamation, hyper pigmentation and hair loss. Late effects 
include skin atrophy, dryness, telangiectasia, dyschromia, 
dyspigmentation, fibrosis, and ulcers [8]. Presence of acute skin 
changes has no bearing on the development of chronic skin 
changes in the future.

The exact underlying mechanisms leading to cell injuries are still not 
completely understood. Hypoxia due to progressive microvasculature 
endarteritis plays a central role in radiation skin injury. RT causes 
cellular depletion, Extracellular Matrix (ECM) alteration, micro 
vascular changes, cytokine and growth factor dysregulation. Ionising 
radiation affects cellular mitosis cellular apoptosis and a decrease 
in overall cell number. RT also affects collagen content and collagen 
strength, increase in Matrix Metalloproteinases (MMPs) causing 
an abnormal degradation of ECM. There is overall decrease in 
angiogenesis due to reduced Vascular Endothelial Growth Factor 
(VEGF), basic Fibroblast Growth Factor (bFGF) and Nitric oxide. The 
pro-inflammatory cytokines Tumour Necrosis Factor alpha (TNF-
alfa), Interferons gamma (IFN-gamma), interleukin (IL)-1, IL-6 are 
increased [2].

Common areas for radiation ulcer include the head, neck, chest 
wall, lumbar, groin, and sacral areas [9]. This follows the high 
incidence of radiosensitive head and neck and breast cancers. 
Radiation to lymph nodes leads to ulceration around the groin, 
axilla and neck. Grade IV radiation ulcer of the abdomen is 
rare and only two previous cases have been reported. [10,11], 
Pridgen JE and Tennisson CW reported a 58-year-old lady who 
had postradiation ulcer of the hypogastric region which was 
excised leading to full thickness anterior abdominal wall defect. 
Reconstruction was performed by tantalum mesh covered by 
pedicled flaps from lateral thigh after serial delay [10]. Görgün B 
and Ermiş MI in their series of 52 radiation ulcers managed by 
flaps, had only one case of lower abdominal wall radiation ulcer 
[11]. To the best of our knowledge, no case of epigastric radiation 
ulcer has been reported so far.

Epigastric region presents a challenge in terms of reconstruction. 
Primary closure is difficult in this area. While skin grafting is 
always possible, that leads to unaesthetic results [12]. Different 
flaps options are available. Random flaps can be done for smaller 
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