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INTRODUCTION 

The soft tissue of the medial malleolus is an area where the bone is covered 
only with thin skin and subcutaneous tissue without structures like ligaments or 
tendons. Therefore, considering the anatomical characteristics, to use of the thin-
nest and most durable tissue possible during reconstruction is a great challenge 
for surgeons [1]. The reconstruction of this area should be performed considering 
the shape and function of the beneficiary after reconstruction, after gaining an 
accurate understanding of the location and size of the defect and its relationship 
with important structures such as bone, muscle, and nerves. 

This includes (1) the anatomical characteristics of the protruded shape, (2) 
functional elements, such as wearing or ambulation of normal footwear, and (3) 
the fact that this area is exposed and needs to be considered from an aesthetic 

내측 복사뼈 부위의 악성 흑색종의 광범위 
절제 이후 발생한 연조직결손에 대하여 
후경골동맥 유래 천공지 기반의 깊은 근막 
피판을 이용한 재건 사례    

허재원, 김용훈, 정윤규   

연세대학교 원주의과대학 성형외과학교실  

Reconstruction of Medial Malleolar Defect 
Using Posterior Tibial Artery Perforator Based 
Deep Fascial Flap after Malignant Melanoma 
Ablation    
Jae Won Heo, Yong Hun Kim, Yoon Kyu Chung 

Department of Plastic and Reconstructive Surgery, Yonsei University Wonju College of Medicine, 
Wonju, Korea  

The soft tissue structure near the medial malleolus is an area where the bone is cov-
ered only with thin skin and subcutaneous tissue without structures like ligaments or 
tendons. In addition to the above anatomical features, wearing normal footwear 
should be considered when reconstructing the soft tissues in these areas. Therefore, it 
may be desirable to restore the original thickness of the soft tissue when performing a 
reconstruction. The authors reconstructed defects on the medial malleolus of a 
50-year-old woman, after wide excision of a malignant melanoma, using only a deep 
fascial flap based on the posterior tibial artery-based perforator. This technique is 
thought to be a good option for reconstructing soft tissue defects in this area. 

Keywords: Melanoma, Reconstructive surgery, Pedicled flap, Ankle 

pISSN 2586-3290 · eISSN 2586-3533
Arch Hand Microsurg 2020;25(2):151-155
https://doi.org/10.12790/ahm.20.0003

Received: January 8, 2020 
Revised: February 25, 2020 
Accepted: March 4, 2020 

Corresponding author: 
Yoon Kyu Chung 
Department of Plastic and 
Reconstructive Surgery, Wonju 
Severance Christian Hospital, Yonsei 
University Wonju College of Medicine, 
20 Ilsan-ro, Wonju 26465, Korea 
Tel: +82-10-8791-1371 
Fax: +82-33-732-4022 
E-mail: ykchung@yonsei.ac.kr  
ORCID:
https://orcid.org/0000-0002-0401-3912 

Case Report

http://crossmark.crossref.org/dialog/?doi=10.12790/ahm.20.0003&domain=pdf&date_stamp=2020-06-01


https://doi.org/10.12790/ahm.20.0003

Jae Won Heo, et al.  PTA Perforator Based Deep Fascial Flap

152

point of view. 
Considering these factors, we present a case of reconstruc-

tion of the soft tissue defect in the medial malleolar area after 
wide excision of malignant melanoma using a deep fascial flap 
based on the perforator of the posterior tibial artery.  

CASE REPORT 

A 50-year-old female patient with no specific disease and 
family history visited our clinic with a 0.8 cm × 0.7 cm sized 
dark pigmented mole on her right ankle. With gross view, the 
entire range of the pigmented lesion was 2.3 cm × 2.0 cm sized. 
A preoperative tissue biopsy revealed a 0.3-mm deep (accord-
ing to Breslow depth) superficial spreading-type malignant 
melanoma. Metastasis to Lymph node or distant organ was not 
found in oncologic evaluation, which corresponds to stage IA 
with T1aN0M0. Therefore we planned for surgical resection of 
tumor. We also planned a reconstruction using a posterior tibi-
al artery-based adipofascial perforator flap after wide excision 
(Fig. 1). The resection range included the 2-cm horizontal 
range from the border of the lesion and the vertical range that 
included the entire skin layer and the periosteum. Immediately 
after extensive excision, frozen biopsy was performed at the 
four edges and two bases of the defect to confirm the absence 
of cancer cells. The defect measured 4.5 cm × 4.2 cm and the 
location of the posterior tibial artery was determined using 
Doppler. A longitudinal incision was made in the anterior por-
tion of the posterior tibial artery, on the posterior medial side 
of the lower extremity, to expose the deep fascia layer. At this 
time, the skin and subcutaneous fat layer on the deep fascia 
layer was considered to be too thick to cover the medial malle-
olar bone and we decided to use the deep fascia alone. A 2-cm 
proximal point from the medial malleolus was set as the pivot 
point, and the fascia was cut at the proximal 7 cm from the pivot 
point and then dissected toward the subfascial plane (Fig. 2). Af-
ter confirming the distribution pattern on branches derived from 
the perforator in the fascia, the 7.0 cm ×4.0 cm flap encircled 
around them was elevated. The flap was designed to be narrower 
toward the distal part to help turn over the flap based on the piv-
ot point, and pinpoint bleeding at the flap tip confirming that the 
blood flow was intact. After the flap was turned over to the bare 
bone area, it was folded once into two layers for reinforcement, 
fixed on the exposed bone of the medial malleolus and covered 
with split-thickness skin graft (Figs. 3, 4). The donor site was re-

Fig. 1. A 0.8 cm×0.7 cm sized dark pigmented mole was noted on 
right ankle. Reconstruction using a posterior tibial artery-based 
perforator flap was planned. The running of the posterior tibial 
artery on the skin was marked as photo with Doppler.

Fig. 2. After wide excision, a 2-cm proximal point from the medial 
malleolus was set as the pivot point, and the fascia was cut at the 
proximal 7 cm from the pivot point and then dissected toward the 
subfascial plane.

Fig. 3. After the flap was turned over to the defect, it was folded 
once into two layers for reinforcement, fixed on the exposed bone 
of the medial malleolus.
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paired after insertion of a silicon drain. A splint for ankle fixa-
tion was used for 2 weeks after surgery. Postoperative monitor-
ing was performed using Doppler in the predominant perfora-
tor region, and the first dressing and drainage tube removal 
was performed 3 days after surgery. Two weeks after the opera-
tion, the skin grafts were confirmed to be well taken, and after 
discharge, the patient was followed up by outpatient examina-
tion 11 months after the operation (Fig. 5). No further disease 
progression or metastasis was observed on oncologic evaluation. 

Written informed consents were obtained. 

DISCUSSION 

The soft tissue of the medial malleolus is an area where the 
bone is covered only with thin skin and subcutaneous tissue 
without structures like ligaments or tendons. Therefore, there is 
less soft tissue available at the periphery, and reconstruction 
using a local flap is limited. For this reason, free fasciocutane-
ous flaps as well as free muscle flaps or fasciocutaneous reverse 
sural flaps [2] have been used. The rationale for using posterior 
tibial artery-based deep fascial flaps compared with this previ-
ous reconstruction method is explained below. 

1. Thin flap thickness 
In soft tissue reconstruction of the medial malleolar area, the 

thickness of the thin flap is a very important factor considering 

the functional and aesthetic aspects of the ankle after recovery. 
The fasciocutaneous flap is too thick to replace the normal skin 
and fascia of the medial malleolar area. The deep fascial flap we 
used here is an extremely thin and pliable tissue, with an aver-
age thickness of 0.9 mm, which can be easily elevated. It is a 
dynamic tissue with complex vasculature and split-thickness 
skin graft performed on this fascia-only flap can easily take. 
Postoperative photographs of this case show that the thickness 
is almost the same as the original [3]. It is suitable for areas re-
quiring very thin flaps. Areas such as ankles may cause contour 
deformity even if a very small amount of fat tissue is included, 
which interferes with wearing normal footwear. Therefore, 
considering the shortcomings of the conventional fasciocuta-
neous flap or free flap, such as limitation to the footwears 
which can be worn or additional debulking procedures for 
bulky flaps, this is an outstanding point of the deep fascia-only 
flap. 

2. Rich blood flow due to anatomical features 
The posterior tibial artery has many segmental perforators in 

the posteromedial aspect of the lower leg. According to Dri-
mouras et al. [4], five perforators are produced on average, 
which tend to gather in the lower two-thirds. The direction of 
the perforators varies widely and mostly emerges as a septum 
between the soleus muscle and the flexor digitorum longus. 
Each perforator has a diameter of more than 1 mm and is ac-
companied by 2 venae comitantes, which are considered stable. 

The deep fascia supplied by the posterior tibial artery has a 

Fig. 4. Schematic illustration of the deep fascial flap. It is shown 
that the perforator vessels based on posterior tibial artery are 
segmented and branch out to supply deep fascia (left). The deep 
fascial flap is turned over based on the pivot point, and the distal 
perforator is feeding the whole flap (right).

Fig. 5. Eleven months after the operation, it was confirmed that 
the surgical site was maintained stably.
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sufficient subfascial vascular network and can have sufficient 
viability when used alone, if preserved during dissection. 

3. Durability due to anatomical features 
Deep fascia is a tissue that is well suited for engraftment, 

even as an allograft, and it is sufficient to use the fascia lata as a 
biological mesh in abdominal hernia. Stability is expected to 
double when performed using the perforator of the posterior 
tibial artery. In addition, it exhibits strong resistance to traction 
and has a histologic characteristic that can withstand the move-
ment of the leg itself or shearing caused by footwear [3]. There-
fore, a deep fascia-only flap using the perforator is particularly 
suitable for the medial malleolus. 

4. Technical gain and donor site morbidity 
First, the flap elevation technique is relatively simple and the 

operation time is short. Second, there is no need to sacrifice 
important blood vessels for micro-anastomosis. Third, the do-
nor site morbidity is very low compared to a fasciocutaneous 
free flap. Because the dissection plane is a relatively shallow 
layer of the lower extremity, there is little chance of damage to 
major structures such as nerves, blood vessels, muscles, etc. 
Fourth, there is no need for a secondary debulking procedure 
due to excessive thickness of the flap after placement of a fas-
ciocutaneous free flap [5]. 

The only consideration in the intraoperative situation is a 
definite understanding of the anatomical structure. The poste-
rior tibial artery is a vessel that supplies all the superficial com-
partments, except the medial head of the gastrocnemius mus-
cle, and delivers a perforator that feeds this compartment 
through the deep fascia [6]. This segmental perforator produc-
es a good anastomotic arcade, supplying the deep fascia [4]. 
Surgeons must practice careful dissection during surgery to 
avoid injury to these structures. 

Adipofascial flaps and fasciocutaneous flaps using the perfo-
rator of the posterior tibial artery have been used in the past 
[5,7,8]. Attempts have also been made to reconstruct the lower 
limbs using free fascial flaps, including the fascia-only antero-
lateral thigh free flap [9,10]. However, the use of perforator 
based deep fascia-only flaps is the first concept to the best of 
my knowledge. 

Of course, the deep fascia-only flap with split-thickness skin 
graft have disadvantages in skin texture, and the possibility of 
contracture, compared to conventional fasciocutaneous flaps or 

free flaps. However, the authors would like to emphasize that, 
given the functional characteristics of the ankle, which requires 
the wearing normal footwear, it has much more functional ad-
vantages than conventional methods with bulky flaps. 

Considering the above, therefore, this deep-fascia only poste-
rior tibial artery perforator flap may be a good option for medi-
al malleolar region reconstruction. 
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내측 복사뼈 부위는 뼈가 인대나 힘줄과 같은 구조 없이 얇은 피하조직과 피부로만 덮여있는 영역이다. 이 부위의 연조직결손을 재건할 

때에는 이러한 해부학적 구조에 대한 이해와 함께 정상적인 신발 착용을 고려해야 한다. 따라서, 재건을 시행할 때 연조직의 원래 두께를 

보존하는 것이 중요하다. 저자들은 특이 과거력 없는 50세 여성의 내복사뼈 부위에 발생한 악성 흑색종의 광범위 절제 후, 후경골동맥 

유래 천공지에 기반한 깊은 근막만을 피판으로 사용하여 원래의 연부조직 두께에 매우 근접하도록 재건하였으며, 이 방법이 추후 해당 

부위의 연조직결손의 재건에 대한 좋은 선택지로 생각되어 보고하였다.
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