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The Effects of Modified Design of the Reverse Superficial Sural Artery Flap

Jae-Hoon Lee, M D,

Department of Orthopaedic Surgery, School of Medicine, Kyung Hee University, Seoul, Korea

Purpose: To access the efficacy of a modified design of a reverse superficial sural artery flap (RSSAF)
to decrease the level of venous congestion and flap necrosis.

Materials and Methods: Twenty four cases of RSSAF were performed. The mean age of the patients
was 47 years and the mean follow up period was 21 months. The average size of the flap was 7.4x5.2
cm. There were 19 cases of the modified flap design and 5 cases of non-modified design. The venous
congestion and complications were analyzed according to the modification of the flap design.
Results: The flap survived in 23 cases. Primary closure of the donor site was performed in 11 cases
whose flap width was <5 cm, and 12 cases required a skin graft. Venous congestion was observed
in 5 cases including 4 cases, who were not treated with the modified design and 1 case with
arterosclerosis obliterans preoperatively. Partial flap necrosis occurred in 2 flaps that did not have the

modified design.

Conclusion: The modified RSSAF with a skin extension over the pedicle to decrease the tension of the
tunnel is an effective procedure for reconstructing the lower extremity, which can prevent venous

congestion and improve the survival rate of the flap.

Key Words: Soft tissue defects, Low extremity, Modified design, Reverse superficial sural artery flap
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Table 1. Patient Summary
Size of Width of P o
Case Sex Age Causes flap (cm)  pedicle (cm) Modification Complications
1 Male 40 Open fracture, distal tibia, Rt 6x5 2.1 No Congestion
2 Male 24 Infection, lateral malleola, Rt 6x4 23 No None
3 Male 31 Crushing, heel, Lt 9x7 20 Yes Infection
4 Male 44 DM foot, Lt 7x4 20 Yes None
5 Male 29 Open fracture, tibia, Lt 8x5 24 No Marginal necrosis &
congestion
6 Male 26 Infection, calcaneus, Rt 5x4 23 No Congestion
7 Male 53 Stump infection, foot Rt 9x6 22 Yes None
8 Male 52 Malignant melanoma, heel, Lt 9x9 20 Yes None
9 Male 57 Open fracture, tibia, Lt 7x4 25 Yes None
10 Male 47 Crushing, heel, Lt 10x5 22 Yes None
11 Male 40 Open fracture, distal tibia Rt 8x6 2.1 Yes None
12 Male 44 Achilles tendon exposure, Rt 8x5 2.6 Yes None
13 Male 45 Open distal tibia fracture, Rt 7x4 22 No Marginal necrosis &
congestion
14 Male 79 Skin defect, tibia, Rt 9x5 23 Yes Failure
15 Male 81 Malignant melanoma, heel, Lt 9x9 24 Yes None
16 Male 59 Squamous cell carcinoma, forefoot, Rt~ 11x8 21 Yes None
17 Male 58 Infectious bursitis, lateral malleola, Lt 6x4 20 Yes None
18 Male 57 Postop. infection, lateral malleola, Rt 6x4 20 Yes None
19 Male 29 Open fracture, calcaneus, Rt 8x6 21 Yes None
20 Male 42 Pressure sore, heel, Lt 5x3 20 Yes None
21 Male 76 Open fracture, tibia, Lt 7x5 23 Yes None
22 Male 37 Skin necrosis, heel, Rt 6x4 2.1 Yes None
23 Male 49 Open fracture, medial malleola, Lt 6x5 22 Yes None
24 Male 46 Open fracture, tibia, Lt 6x4 22 Yes None
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Fig. 1. (A) A 31-year- old man
suffered a crushing injury on the
heel and foot in a motor vehicle
accident. (B) After debridement,
there was a 10x6 cm defect,
which resulted in exposure of
the calcaneal bone on the heel,
(C) The defect was covered with
a reverse sural artery flap with
tear drop skin design on the
pedicle. The donor-site wound was
managed successfully using a
split-thickness skin graft, (D) The
functional and cosmetic result
was good,
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Fig. 2. (A) A 52-year-old man was diagnosed with a malignant melanoma on the heel, After a wide excision, there was a 9x9cm
defect, (B) The defect was covered with a reverse sural artery flap with a tear drop skin design on the pedicle, The donor-site defect
was covered with a split-thickness skin graft, (C) The final result at 2 years was excellent,
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