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Novel Method of the Upper One Third of Lower
Leg and Knee Reconstruction

Jeong Su Shim, M.D., En Je Park, M.D., Jun Ho Lee, MD,,
Hyo Heon Kim, M.D.

Department of Plastic & Reconstructive Surgery, Collage of
Medicine, Yeungnam University, Daegu, Korea

The coverage of soft tissue defects around the knee
joint or upper one third of lower leg presents a difficult
challenge to the reconstructive surgeon. Various recon-
structive choices are available depending on the loca-
tion, size and depth of the defect. The authors present
their clinical application of a medial sural artery per-
forator island flap as a useful alternative method for
upper one third of lower leg and knee reconstruction.
From 2002 to 2004, we operated total 4 patients (total
4 flaps) using the medial sural artey perforator island
flap for coverage of the defect on upper one third of
lower leg and knee, of 4 patients, 3 patients was men
and one was woman. Average patient age was 54.6
years. The largest flap obtained was 10 x 8 cm® Post-
operative follow up of the patients ranged from two to 33
months. In two cases, defects was located on upper one
third of lower leg and in other two cases, defects were
on the knee. All four cases had bone exposure open
wound. In angiography, 2 cases had injured in the
anterior tibial artery, 1 case had injured in the posterior
tibial artery. There were no diabetes or other vascular
disease. All 4 flaps were survived completely, without
minor complications such as venous congestion and
hematoma. Donor morbidity was restricted substantially
to the donor linear scar. There were no functional
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impairment. As the main advantages of the medial sural
perforator island flap, it ensures constant location and
reliable blood supply without sacrificing any main source
artery or damaging underlying muscle. This procedure is
valuable extension of local flap for defect coverage with
minimal functional deficit donor site and good aesthetic
result on the defect.

We consider it as one of the useful methods of the
upper one third of lower leg and knee reconstruction.

Key Words: Perforator island flap, Medial sural artery, Knee,
Upper one-third, Lower extremity
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Fig. 1. Schematic representation of perforators vessels. Intramuscular running of perforators vessels. Arrowheads indicate the medial
sural artery. Perforator artery originated from the medial sural artery. After traveling the intramuscular space of the gastrocnemius,
the medial sural perforator artery pernetrates the deep fascia plane. The vascular pediclce can be identified, the island flap is then

elevated and transfered to the defect.

Table |. Cadaver Dissection

Sex Height Major perforator count PC-1st(cm) PC-2nd(cm)
(cm) Rt. Lt. Rt. Lt. Rt. Lt.
M 165 2 2 11 10 17 15
M 155 2 1 11 14 17.5
M 164 0 2 11.5 13.5
F 145 2 2 10 10 14 14
F 153 1 2 8 8.5 12
M 158 1 1 15.5 155
M 170 1 2 12 10.5 17.5
F 145 2 2 9.5 9 17 155
M 165 2 2 9.5 8 14 14
M 168 1 1 12 9
Mean 158.8 1.4 1.7 9.85 15

* PC-1st: the distance of popliteal crease-point of emergence of 1st perforator artery
* PC-2nd: the distance of popliteal crease- point of emergence of 2nd perforator artery
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Fig. 2. The arc of rotation of medial sural perforator island flap. When we used this flap it had variable wide arc of rotation.

Fig. 3. The flap is elevated as a cutaneous island carried on the gastrocnemius muscle based medial sural perforators. The flap would
covered the knee and upper 1/3 of the lower leg.
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Table II. Clinical Cases and Anatomical Observation of the Medial Sural Perforator Island Flap

. Sex . . Pedicle . .. Used
Site Jage Etiology  Flap size length Donor closure Combined injury perforator
. ant.tibial artery
Lt. knee 60/M TA 5 X 19cm 8cm primary closure patella open fracture st
. none
Lt. knee 46/F TA 8 X 10 cm 21 cm primary closure patella open fracture 3rd
ant. tibial artery
Rt. pretibla  62/M TA 3 X 5cm 15cm primary closure tibiofibular 2nd
comminuted fracture
post. tibial artery
Rt. pretibia  60/M TA 3 X3cm 5cm primary closure Rt. tibia segmental st
fracture
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Fig. 4. (Left) Preoperative view. Patella open fracture on Lt. knee. (Center) Immediate postoperative view. The flap was transferred
to the defects, and donor site was closed primarily. (Right) Postoperative view. after 3 months. The flap survived completely and donor
sites were inconspicuous on the medial aspect of calf. Well contoured knee joint.
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Fig. 5. (Left) Composite defect on Rt. pretibia, (Center) Intraoperative view. The medial sural artery perforator flap was designed on
Rt, calf area. (Right) Postoperative after 6months views. Complete survival of the flaps and good recontour of the pretibia.

Fig. 6. (Left) Preoperative view. Patella open fracture on Lt. knee. (Center) The flap was designed using of first perforator. (Right)
Postoperative view after 1months. The flap survived completely. Well contoured knee joint.
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