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a  b  s  t  r  a  c  t

INTRODUCTION:  Surgical  defects  of the  popliteal  fossa  pose  a reconstructive  challenge  to  the  surgeon,
given  the  intimate  relationship  of this  area  with  the  knee  joint  and  underlying  vital  neuro-vasculature.
CASE  PRESENTATION:  An 88-year-old  woman  was  treated  for a biopsy  proven  invasive  squamous  cell
carcinoma  of the  right  popliteal  fossa  with  Mohs  micrographic  surgery.  The  resultant  defect  (4.5  × 4.3  cm)
was repaired  using  a random  patterned  bilobed  flap  with  an  undersized  secondary  lobe  and  porcine
xenograft  with  excellent  functional  and  cosmetic  outcome.
DISCUSSION:  Numerous  approaches  to reconstruction  of  the  popliteal  fossa  have  been  proposed,  including
primary  closure,  secondary  intent  healing,  skin  grafting,  random  flaps,  muscle  flaps,  fasciocutaneous  flaps,
freeflaps,  and  tissue  expansion.  Sub-optimal  repair  of  the popliteal  fossa  can  reduce  mobility  of  the  knee
orcine xenograft
ohs micrographic surgery

joint, carry  a high  risk  of  wound  dehiscence  and  may  result  in  significant  scarring.  Here,  we present  the
use  of  a bilobed  flap  with  an undersized  secondary  lobe,  in  a patient  with  limited  tissue  laxity,  for  the
repair  of  the  popliteal  fossa.
CONCLUSION:  Utilizing  a random  pattern  bilobed  flap  with  an  undersized  secondary  lobe  is  an  excellent
alternative  for  the  repair of  moderate  sized  popliteal  fossa  defects.

© 2018  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
access  article under  the  CC  BY license  (http://creativecommons.org/licenses/by/4.0/).
. Introduction

Cutaneous malignancies at the popliteal fossa are not common,
owever, the resultant post-extirpation defects can be challeng-

ng to reconstruct. This region is intimately involved with mobility
f a large articulation – the knee – and overlies with proximity,
ital lower-extremity vessels. Furthermore, the fossa’s location on
he lower extremity predisposes procedures at the site to both
rolonged healing, secondary to decreased perfusion and a higher

nfection risk. Considering the aforementioned, a successful and
eproducible surgical approach must consider anatomic and func-
ional aspects alongside cosmesis.

The authors report a case of a moderately sized Mohs micro-
raphic surgery defect in the right popliteal fossa and subsequent
epair, with excellent restoration of function and cosmesis.

This work is reported in line with the SCARE criteria [1].

. Presentation of case
An 88-year-old woman presented with a biopsy-proven inva-
ive squamous cell carcinoma of the right popliteal fossa (Fig. 1).

∗ Corresponding author at: Columbia University Medical Center Department of
ermatology, Herbert Irving Pavilion, 161 Fort Washington Avenue, 12th Floor, New
ork, NY, 10032, United States.
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reativecommons.org/licenses/by/4.0/).
The tumor was  cleared after one stage of Mohs micrographic
surgery with a final surgical defect measuring 4.5 × 4.3 cm (Fig. 2).
The wound was repaired with a combination random-pattern
bilobed transposition flap with undersized secondary lobe and
porcine xenograft. A lateral-based bilobed transposition flap was
designed proximally and adjacent to the defect. The flap borders,
including the primary and secondary lobes, and a standing cone
at the advancing edge of the primary lobe, were incised down
to the subcutaneous fat. The flap was  then elevated and stand-
ing cone was removed. The flap was transposed – the primary
lobe to fill the primary defect and the secondary lobe to resurface
a portion of the defect resulting from the movement of the pri-
mary lobe. The remainder of the defect from the transposition of
the primary lobe was repaired with a porcine xenograft (Fig. 3).
A xenograft was  utilized because the secondary lobe was rela-
tively undersized due to lack of sufficient tissue laxity. Here, the
bilobed flap was not large enough to cover the primary defect
and the entirety of the defect resulting from the transposition of
the primary lobe. Nevertheless, the flap allowed for the displace-
ment of a wound from the popliteal fossa to the infero-posterior
thigh, which was both smaller and positioned in a more advanta-
geous location for second intention healing. The xenograft served
as a biologic dressing and possibly decreased the immediate risk

of postoperative bleeding as it was sutured in place. At 3-month
follow-up, the patienthad excellent cosmetic and functional results
(Fig. 4).
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Fig. 1. Tumor - Biopsy-proven invasive squamous cell carcinoma of the right
popliteal fossa measuring 3.9 × 3.7 cm.

Fig. 2. Defect - 4.5 × 4.3 cm final Mohs defect after extirpation of invasive squamous
cell  carcinoma on the right popliteal fossa.
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Fig. 4. 3-month follow-up - Appearance of combination lateral-based bilobed flap
ig. 3. Repair - Combination lateral-based bilobed flap and porcine xenograft repair
f  post-extirpation defect after Mohs of invasive squamous cell carcinoma on the
ight popliteal fossa - as seen immediately after reconstruction.

. Discussion

While there are few publications on reconstruction of the
opliteal fossa, mostly in the setting of trauma and burn scars,
arious techniques have been described and may  be employed as
ictated by the resultant defect’s characteristics and surgeon pref-
rence. The predictability of scar outcome and cosmesis makes
rimary closure favorable whenever possible, but in the popliteal
egion the approach is typically not suitable for larger defects due

o potential restriction of joint mobility and higher risk of dehis-
ence. Secondary intention healing is also not an ideal choice for
exion creases at large joints as they can result in contracture
hat precludes full limb movement, as well as prolonged healing
and  porcine xenograft repair of the right popliteal fossa - as seen at 3-month follow-
up.

and conspicuous unsightly scarring. Skin grafts reduce the possibil-
ity of contracture, however, they require extended immobilization
with splinting and meticulous dressing changes at the expense of
prolonged patient discomfort. Despite their limitations, primary
closure, granulation, and grafts join a host of previously described
approaches that have been successfully used to repair defects in
the popliteal fossa, including – random flaps, muscle flaps, fascio-
cutaneous flaps, free-flaps, and tissue expansion. [2]

Since it’s description in 1918, the bilobed flap has been a
workhorse for nasal reconstruction, and through a series of modi-
fications, has become recognized as an adaptable and dependable
reconstructive option at anatomic sites beyond the nose, includ-
ing the popliteal fossa. For larger defects, an axial-based approach
to the bilobed, allowing for larger flap dimensions and enhanced
viability, has been described using the sural arteries [3]. How-
ever, when considering smaller defects, a random-pattern design
can also be successfully executed and may  be a better alterna-
tive [4]. The latter avoids axial-associated challenges, including –
issues with the donor site, prolonged surgery times, and increased
technical challenges – and when defect-dimensions allow, may  be
favored over muscle flaps, fasciocutaneous flaps, free flaps, and
tissues expansion. Furthermore, as demonstrated herein, for mod-
erately sized defects, even when down-sized for the respective
defect, the bilobed-flap can significantly decrease defect size and
strategically displace the portion of the wound that would heal by
second intention from the popliteal fossa to the infero-posterior
thigh with minimal impact on the postoperative course. Given that
the popliteal fossa overlies a joint, one of the goals in our case was
to minimize scarring in this area. We  achieved this by using the pri-
mary lobe of our bilobed flap to cover the wound overlying the joint
and displacing the secondary defect to a less significant location.
The resultant wound was covered by a porcine xenograft given that
this smaller defect was  not in an area important for functionality.

As with all cutaneous reconstructions, complications associ-
ated with bilobed flaps such as hemorrhage, hematoma formation,
infection, wound dehiscence, and trap-dooring are all possible. Fur-
thermore, healing by second intention over a joint, may  impair
mobility and prolong healing. However, with proper patient selec-
tion, appropriate flap design, and meticulous surgical execution, all
complications mentioned can be minimized or altogether avoided.
No complications were observed in our case.

4. Conclusions
Popliteal tumors and associated post-extirpation defects
present the dermatologic surgeon with rare and unique surgi-
cal and reconstruction challenges that demand both functional
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nd cosmetic considerations in the setting of lower-extremity-
ssociated perfusion and infection risk. As such, a thorough
nderstanding of anatomy, reconstructive options, and associated
omplications are crucial for reproducible high-quality patient
are. Popliteal fossa reconstruction with a random-pattern based
ilobed flap is a favorable alternative to technically cumber-
ome and time-consuming axial, free-flap, or tissue expansion
pproaches for small to moderately sized defects in the region. As
emonstrated in this case, bilobed flap with an undersized sec-
ndary lobe can be successfully applied to the reconstruction of
he popliteal fossa with minimal impact on joint function and
osmetic outcome while minimizing prolonged joint immobility
hat is so often a concern with reconstructions at articula-
ions.
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