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Reconstruction of soft tissue defects of the knee has always been a challenging task for
plastic surgeons. Various reconstructive choices are available depending on the location,
size, and depth of the defect relative to the knee joint. Defects on the knee joint have
several characteristic features. The use of a free flap is preferred for reconstructions
involving obliteration of large-cavity defects, but recipient pedicle isolation can be difficult
because of the extent of the injury zone. Furthermore, the true defect during knee joint
flexion is larger than during knee joint extension, and a durable flap is necessary for
joint movement. We report for the first time on the use of pedicled perforator flaps for
reconstruction of bilateral knee defects in a 76-year-old woman. The operative procedure
required skeletonizing the perforators of an antero-lateral thigh flap and antero-medial
thigh flap and rotating the flap in the defect. The patient returned to normal daily activity
and had a full range of motion two months after the accident. The shorter operating time
with decreased donor site morbidity and its durability make this flap a valuable alternative
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for soft tissue reconstruction of the knee.

Financial support: None.
Conflict of interest: None.

Reconstruction of soft tissue defects of the knee has always
been a challenging task for plastic surgeons. Local or free flaps
have been used to repair defects in this region with varying
success rates.'” There are several characteristic features
of knee joint defects. The use of a free flap is preferred for
reconstructions involving obliteration of large-cavity defects,
but recipient pedicle isolation can be difficult because of the
extent of the injury zone. Moreover, the true defect during
knee joint flexion is larger than during knee joint extension
and a durable flap is necessary for joint movement. The use
of fasciocutaneous flaps is advantageous as it does not require
the sacrifice of precious regional muscles but provides durable
coverage and is easily re-elevated later if further work is needed
on the underlying bone. There is, however, a paucity of local

fasciocutaneous flaps of significant size that can be reliably used
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around the knee.

The pedicled perforator flap is currently a very popular soft
tissue flap. Its use in the knee region as a distally based flap is
appealing for its low donor site morbidity and the availability
of a large amount of tissue. Although use of the distally based
freestyle perforator flap has been reported,” concerns remain
about the viability of this option in view of the significant
anatomic variation with regards to the vascular supply of the
flap as well as the locations of the dominant skin perforators.
This article reports our experience with the use of the distally
based pedicled perforator flap for coverage of knee defects
and highlights the relevant anatomic variations of the flap
that impact its use in the knee as well as our approach for

circumventing the anatomy in these situations.
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CASE REPORT

A 76-year-old woman found lying unconscious in a sauna
presented with a deep thermal wound of both knees in the
anterior aspect of the patella (Fig. 1). A 15x8-cm soft tissue
defect on the right knee and a 16x7-cm soft tissue defect on
the left knee with bony exposure remained after debridement.
We designed a distally based pedicled perforator flap for
reconstruction of the defect on the right knee. Preoperatively,
the cutaneous perforators were mapped with Doppler
flowmetry and computed tomography (CT) angiography
around the wound. A 15x8-cm flap was marked adjacent to
the defect and centered over the perforators. The flap margins
were incised and the dissection was performed in the subfascial
plane. The perforators were easily identified due to the previous
mapping with Doppler flowmetry and CT angiography.
The motor branches of the femoral nerve were preserved to
minimize donor site morbidity:.

After skeletonizing all of the perforators, flap mobility was
assessed. Perfusion of the flap via the selected perforators was
confirmed. Finally, three perforators hindering the advancement
of the flap were ligated and only one was preserved, providing
adequate perfusion and flap mobility (Fig. 2). Then, the flap
was rotated by 180° and insetted without undue tension and the
donor site was closed primarily. Vacuum-assisted closure (VAC)
therapy was applied to the left knee. The right knee was splinted
for 2 weeks postoperatively.

Two weeks after placement of the pedicled perforator flap
on the right knee, the other pedicled perforator flap on the left

Fig. 1. A 76-year-old woman was found lying unconscious in a sauna
and presented with a deep thermal wound of both knees in the anterior
aspect of the patella.
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knee was planned. Preoperative Doppler tracing, subfascial
plane dissection, 180° rotation, and insetting were the same
as for the first pedicled perforator flap. However, during the
insetting, there was mild tension at the distal tip (Fig. 3).
Accordingly, necrosis began at the distal tip of the flap on the
left knee 10 days after the operation. After debridement of the
necrotic portion of the flap, another pedicled perforator flap
was placed on the left knee. However, due to the anatomical
location of the perforator, we were unable to cover the knee
without tension. Thus, distal tip necrosis on left knee occurred

again and secondary healing with VAC therapy was performed.

Fig. 2. A pedicled perforator flap 15x8 cm in size was elevated with
one perforator on the right knee. Three perforators hindering the
advancement of the flap were ligated and only one was preserved,
providing adequate mobility and perfusion to the flap.

Fig. 3. A pedicled perforator flap 16x7 cm in size was elevated with one
perforator on the left knee.



Fig. 4. Five months after placement of the pedicled perforator flap on
the left knee. Only absorbent soft silicone foam dressing was needed
for the left knee. The patient could walk without discomfort and take a
shower.

Stretching exercises had been performed before the first
pedicled perforator flap was placed and we encouraged
the patient to ambulate before healing of both knees was
completed. Three weeks after the placement of the first
pedicled perforator flap on the right knee, wheelchair
ambulation was allowed with a splint on the left knee. The
patient demonstrated slight decreases in range of motion at the
hip and knee in the early postoperative period because of knee
immobilization. Even though the soft tissue defect on the left
knee was not healed completely, the patient was encouraged to
ambulate with VAC therapy on the left knee. Two months after
the trauma, the patient resumed normal daily activity with a
full range of motion of both knees and after physiotherapy. Five
months after the first pedicled perforator flap on the right knee,
only a 3.5%2.5-cm dermal depth wound remained (Fig. 4).

DISCUSSION

Small-size soft tissue defects of the knee are treated with
local muscle, musculocutaneous, and fasciocutaneous ﬂaps.l'3
Because of their short pedicle length and small flap size, these
flaps provide limited coverage. For large defects, the use of a free
flap is preferred. Anterolateral thigh (ALT) flaps have recently
become the workhorse for free flap reconstruction of soft tissue
defects’ due to the following advantages: large defect coverage,
moderate thickness, a remarkably long pedicle, reliable vas-

cularity, design versatility, and minimal donor site morbidity.
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Free flaps require a longer operating time and have variable
success rates, particularly in technically demanding situations
(e.g., deep recipient vessels). Nonetheless, the isolation of a
recipient pedicle can be difficult when there is an extensive
injury zone.” Accordingly, in our case, we did not expect to find
available recipient vessels.

Zhang’ was the first to describe the use of a distally based
ALT flap for knee defect coverage. Since then, many others have
reported its use.”* The flap is supplied by reverse blood flow
from the lateral superior genicular artery and the pivot point is
3 to 10 cm above the lateral superior angle of the patella, usually
at the distal portion of the vastus lateralis muscle.” The flap’s
long pedicle with a wide arc of rotation allows coverage of the
entire knee region with a sufficient amount of tissue. However,
arterial or venous insufficiency may easily develop due to
pedicle compression or twisting during flap advancement.
Elevation of Type II and IV distally based ALT flaps, which are
based on the perforators derived from the transverse branch of
the lateral circumflex femoral artery (LCFA), can be technically
demanding.®

Preservation of the blood supply from the superior genicular
artery is essential for flap survival. In our case, we decided to use
pedicled perforator flaps based on Doppler flowmetry and CT
angiography. There are several advantages to this procedure:
a tailored design is possible according to a preoperative study
such as Doppler flowmetry or CT angiography, lateral superior
genicular artery integrity is not critical, a shorter operating
time (no microsurgery needed), and the LCFA is intact.
Skeletonizing the perforators maximizes flap mobilization. Out
of all of the perforators, a single dominant perforator should
be enough to support the vascularity of the entire pedicled
perforator flap.” If the flap cannot be advanced to fill the defect,
some of the remaining perforators restricting mobility of the
flap can be ligated to permit more advancement. This technique
can be applied in reconstruction of soft tissue defects at the
patellar region. However, the positions and directions of the
perforators vary. If sufficient advancement cannot be obtained, a
propeller ALT perforator flap'’ can be considered. Flap rotation
by 180° over the pivot point (the distal perforator) can locate
the proximal part of the ALT flap over the defect, thus enabling
further distal coverage. This flap does not require ligation of
the LCFA either. When these options fail to achieve coverage, a

free flap is indicated. In our procedure, some parts of the vastus
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lateralis muscle and vastus medialis muscle were dissected to
skeletonize all of the perforators. However, the motor branches
of the femoral nerve were all preserved intraoperatively.

A pedicled anteromedial thigh (AMT) flap was planned
for the soft tissue defect of the left knee in the absence of
an available perforator for the ALT flap. The AMT flap also
preserved the LECA. However, necrosis at the distal tip of
AMT flap on the left knee occurred due to tension during
insetting. Improper perforator position might result in
partial flap loss and could prolong the healing period. Thus,
preoperative evaluation that includes Doppler flowmetry and
CT angiography should be carefully done. Before complete
healing, the patient was allowed to walk with VAC therapy on
the left knee. Early ambulation may have helped her to do daily
activities without limitations. The patient did not show any
donor site complications. In conclusion, the pedicled perforator
flap is a valuable alternative for soft tissue reconstruction of the

knee with careful preoperative evaluations.
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