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Introduction

The deep inferior epigastric artery perforator (DIEP) flap is
the gold standard for autologous breast reconstruction.1,2

Abdomen as a donor site is very infrequently utilized for
head and neck (HN) reconstruction.3 The prime argument is
bulk of the flap. We present our experience of 11 cases,
where it was selected, as donor thickness was matching or
could be matched by surgical thinning, to the defect require-

ment. The robust, sizeable, predictable perforators and long
pedicle made the harvest and microvascular anastomosis
predictable and safe.

Materials and Methods

It is a quasiexperimental design study. Study periodwas from
November 2016 to March 2021. All cases that underwent
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Abstract Background The deep inferior epigastric artery perforator (DIEP) flap is a workhorse
flap for breast reconstruction. Its use for head and neck (HN) reconstruction is rare.
Abdomen provides a donor site abundant in skin and subcutaneous tissue, amenable to
primary closure; sizeable, robust, and consistent perforators and a long, sizeable
pedicle for comfortable microvascular anastomosis. Its offers all the donor variables
needed for HN reconstruction in abundance.
Methods It is a quasiexperimental design study. DIEP flap use for HN reconstruction in
our series was opportunistic, that is, when donor site matched the defect. Cases that
had very thick thighs and lesser bulk in abdomen and cases that had very thin thighs but
much more bulk in abdomen were considered for reconstruction using DIEP flap.
Results The DIEP flap was done in 11 cases for HN reconstruction. There were two re-
explorations during postoperative period: one flap loss and another had partial
necrosis.
Conclusion Abdomen is an excellent donor site option for HN reconstruction in
selected cases, especially when harvested as a perforator flap.
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abdominal flap-based HN reconstruction during the study
period were included in the study. The study was done
retrospectively from data obtained from hospital electronic
medical record, departmental logs, and personal logs of the
first author. The sociodemographic parameters, intra-
operative findings, and postoperative complications were
noted and conclusions were drawn.

Results

There were 11 consecutive cases where free flaps from
abdomenwere performed for HN reconstruction in the study
period. In the same period, 180 DIEP flaps were done for
breast reconstruction and 1,409 soft tissue free flaps for HN.
Of these 11 cases were reconstructed using abdomen based
(DIEP) free flaps, that is, 0.78%.

The median age of the patients was 54 years (interquartile
range [IQR]: 46–57 years) of which 7 were males and 4
females.

The median follow-up duration was 7 months (IQR:
2–14 months), the least being 1 month and longest being
52 months.

Out of the 11 flaps, 10 were DIEP and 1was vertical rectus
abdominis myocutaneous flap. The median size of the flaps
done was 24�7 cm, largest flap harvested was 30�15 cm,
and smallest was 17�6 cm dimension. Periumbilical hori-
zontal paddle was utilized in nine cases and vertical paddle
in two cases. Adequate and aesthetically acceptable wound
closure could be achieved in each case (►Table 1).

Re-exploration was needed in two cases for arterial
insufficiency in the immediate postoperative period, of
this one flap was lost and spiral pedicled pectoralis major
myocutaneous flapwas done for salvage. One case developed
partial necrosis of the flap, for which deltopectoral flap was
done. One case developed native skin necrosis in the frontal
sinus region, for which debridement of necrosed tissue and
frontal bone was done, and coverage was done using local
transposition flap from the DIEP flap.

Primary layered closure of the abdomen was achieved in
each case. Rectus sheath was closed with continuous Nylon
No1 loop suture, after muscle approximation with polyglac-
tin 910 2-0 suture. Preperitoneal polypropylene mesh was
used in five cases. None of the patients had any abdominal
donor site complications in short or long term, that is, wound
dehiscence, bulges or hernia.

All cases required adjuvant radiation therapy; none had
any delay in radiation due to complications related to
reconstruction.

On long-termfollow-up, twopatients,withnonvascularized
iliac crest for orbital floor, developed implant exposure of
miniplates, which required removal. One patient developed
recurrenceof thediseaseduring theearly follow-upat4weeks.

Discussion

The DIEP flap was first described by Koshima and Soeda.4 Its
use for breast reconstructionwasfirst described by Allen and
Treece and popularized by Blondeel.5,6

The DIEP flap utilizes the abdomen as the donor site. The
abdomen pannus morphology is not a uniform entity, rather
highly varied and highly deceptive to eyeballing. The abdo-
men morphology being a good match to defect dimensions
makes indications for this flap. Some common examples are
as follows:

1. Females with an apple-shaped body with abundant lower
abdominal pannus. This would mean abundant skin and
fat for large defect.

2. Females with a pear-shaped body, where the thighs are
way bulkier than the abdomen. This would make it a good
indication for limited defects, especially if an iliac crest
bone graft is needed as it can be harvested from the same
incision.

3. Males with a cushingoid body type, where the thighs are
surprisingly thin but the abdominal fat and skin abun-
dant, and a large defect.

4. Males with large defect and paucity of fat in whole body,
but some extra-abdominal bulk in abdomen especially in
the central part over the rectus abdominis muscle.

The flap offers abundant skin and fat even with primary
closure; skin grafts are neither desirable nor usually needed.
This makes it ideal for a large skin and soft tissue defect HN.
The abdomen is blessed with abundant, large and reliable
perforators enabling a perforator-based harvest thus pre-
serving the rectus abdominis muscle.7 Perforator-based har-
vest reduces the morbidity of harvest from the abdomen.8

The pedicle length available is long especiallywith perforator
dissection. Simultaneous harvest is also convenient along
with HN resection.

Flap Designs Possible:

1. Periumbilical flap with primary closure from only hemi-
abdomen (8 cases).9 This preserves the other hemiabdo-
men for another flap. The probability of finding a
perforator is also high, even when preoperative imaging
is not done. Indian males, even the thin ones, often have a
fat roll at the level of umbilicus that lends itself to this
design (►Figs. 1–4).

2. Vertical design on hemiabdomen, centered over umbili-
cus (2 cases). This design is usefulwhen excess skin and fat
are centrally placed over the rectus sheath, again in Indian
males, with abundant skin and soft tissue requirement
(►Fig. 5).

3. Standard abdominoplasty design. This is useful when
donor site, lower abdomen pannus inwomen, is abundant
coupled with an extremely large skin and soft tissue
requirement.

4. L-shaped and trifoliate designs can also be improvised for
large and complex multidimensional defects or for large
surface defects of limbs or trunk. Not used in the study
yet.

Indian patients with HN cancer often present at a late T
stage, sometimes with really large lesions.10 Surgical excision
of these results in very large and complex defects. This
combined with low body mass index (BMI) and paucity of
skin and fat in thigh, i.e., the anterolateral thigh (ALT) donor
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Fig. 1 (A) Segmental mandibulectomyþpartial maxillectomyþbuccal mucosaþ skin. (B) Periumbilical flap from only hemiabdomen. (C) Donor
site primarily closed. (D) Immediate postoperative result.

Fig. 2 Follow-up 6 months of Fig 1 patient.
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Fig. 3 (A) Total maxillectomy defect. (B) Orbital floor reconstruction using autologous iliac crest bone graft. (C) Periumbilical flap from
hemiabdomen. (D) Deep inferior epigastric artery perforator flap based on single perforator.

Fig. 4 Follow-up pictures of Fig. 2 patients. (A) Immediate postoperative image. (B) Follow-up 6 months. (C) Follow-up 2 years with plate exposure.
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site, and relative abundant tissue in abdomen makes for a
compelling case for DIEP flaps for HN reconstruction. The use
of ALT flap in these large defects would result in a large skin
graft at the donor site (►Table 2).

The bulk of the DIEP flap is ideal to fill the large cavities
and cover critical structures, especially after large skull base
resections, orbitomaxillary defects, total or neat total glos-
sectomy defects, and complex defects of cheek, neck. The
long pedicle length of the flap can also be an indication for
its use in equivocal thigh and abdomen donor sites. This
would be especially in case where microvascular anasto-
mosis would be easier in the opposite neck to the defect,
maxillary defects, and large craniofacial defects. The multi-
plicity of perforators and bilateral pedicles also opens up
possibilities of chimeric flap designs and multiple flaps
from the same donor site for complex multicomponent

HN defects. Occasionally, the DIEP flap can be used for
resurfacing a large defect of the limbs or the trunk. Com-
pared to the ALT this would avoid skin grafts. The thickness
of the flap might present a problem to its use that can be
overcome by surgical thinning. The DIEP flap is also ame-
nable to surgical thinning as any other perforator-based
flap.11 The removal of deep fat, between deep and superfi-
cial facia, is safe, if the main perforator and its branches
reaching the dermis are preserved. Two flaps were thinned
in our series (►Figs. 6 and 7). Even further thinning is
possible guided by microscope and high magnification.
Adding imaging (computed tomographic angiogram) to
the process would make this even more predictable and
reliable, as it has done to breast reconstruction.12 Imaging
can aid liberties in design, enable harvest of smaller flaps,
and even guide thinning as needed.

Fig. 5 (A) Vertical paddle design. (B) Periumbilical hemiabdomen design. (C) Standard abdominoplasty design.

Table 2 Comparison of DIEP flap (abdomen) with ALT (thigh)

DIEP ALT

Skin available þþþ þþþ (with skin grafts)

Fat, filler, soft tissue available þþþ þþ
Donor site closure Primary needed Primary or STSG

Donor morbidity Minimal Minimal

Perforator configuration Consistent Variable but present

Pedicle available Long Variable

Lumen size Large Variable

Surgical thinning Possible Possible

Abbreviations: ALT, anterolateral thigh; DIEP, deep inferior epigastric artery perforator; STSG, split-thickness skin graft.
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Conclusion

The DIEP flap from abdomen offers an excellent alternative
donor site, when it matches or can be thinned to match
the defect. The abundant flap availability in terms of
skin and fat, robust perforators, sizeable and lengthy

pedicle with primary closure of the donor site makes it
an effective alternative-choice HN reconstruction in select-
ed cases.
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Fig. 6 (A) Segmental mandibulectomyþbuccal mucosaþ skin. (B) Periumbilical deep inferior epigastric artery perforator flap marking. (C)
Harvested flap. (D) Flap thinning.

Fig. 7 Immediate postoperative and 6-month follow-up pictures of Fig. 6 patient.
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