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Introduction

Diabetic foot ulcers are slow to heal because of chronic tissue ischemia, distal neurop-
athy, and increased tissue glucose levels, all of which lead to abnormal cellular func-
tion [1]. Accompanied by peripheral artery disease, these chronic wounds contribute 
to many major amputations. Recently, the use of microvascular free flaps has in-
creased the percentage of limbs salvaged, contributing to improvements in quality of 
life and prospects of survival [2,3]. However, surgeons sometimes face unanticipated 
situations when elevating a flap in a diabetic foot, such as the lack of a proper recipi-
ent vessel due to atherosclerotic and obstructive changes and a relatively short pedicle 
in the flap. When the distal recipient vessel is in poor condition, and particularly 
when the defect is located on the distal foot, a longer vascular pedicle is required to 
use a more proximal recipient vessel. Furthermore, if the flap has only a short pedicle 
with other perforators not suitable for use, the vascular pedicle may not be long 
enough for safe anastomosis. These situations, which make free flaps in diabetic foot 
more challenging, underscore the importance of considering a variety of methods to 
achieve longer pedicles. Though a vein graft is a possible option to resolve this prob-
lem, it requires further donor morbidity for vein harvesting and additional micro-
anastomosis, which is time-consuming [4,5]. 

In this case report, we present a case of diabetic foot with an unexpectedly short 
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Abstract

A 77-year-old male patient with a diabetic foot ulcer on his right great toe visited the outpatient clinic. As necrosis of the toe had already 
progressed, the patient underwent toe amputation to prevent extensive gangrene. With the goal of enabling future ambulation, an anterolat-
eral thigh fasciocutaneous free flap was planned to preserve the metatarsal head and to cover the defect. Subfascial dissection was per-
formed when elevating the fasciocutaneous flap, but the sole healthy perforator was in an extremely proximal area and allowed only a 
4-cm-long pedicle. The pedicle had to be at least 8 cm long to ensure secure anastomosis to the medial plantar artery. To overcome this 
unexpected challenge, we pierced the deep fascia near the perforator and dissected the perforator distally within the deep adipose layer. 
The necessary additional length of the pedicle was obtained through intraadiposal dissection. The flap survived without any complications, 
and the foot was reconstructed with successful ambulation. This case demonstrates the value of attempting intraadiposal pedicle dissection 
when the pedicle turns out to be unmanageably short. 
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pedicle. An intraadiposal pedicle dissection was performed to 
address the situation. This study was conducted in confor-
mance with the Declaration of Helsinki of the World Medical 
Association. The patient provided written informed consent 
for the publication and the use of his images.

Case

A 77-year-old male patient with a diabetic foot ulcer on his 
right great toe visited the outpatient clinic of the department 
of plastic and reconstructive surgery. Toe skin necrosis and os-
teomyelitis of the phalangeal bones had already progressed. To 

prevent progression to extensive gangrene, amputation of the 
toe was planned. The patient underwent disarticulation at the 
metatarsophalangeal joint level and complete debridement 
(Fig. 1A). Though the usual practice is to sacrifice the metatar-
sal head of the great toe to achieve primary closure of the de-
fect wound, we planned an anterolateral thigh fasciocutaneous 
free flap to preserve the metatarsal head and to cover the de-
fect, with the goal of enabling future ambulation.

Computed tomography angiography of lower extremities 
was performed preoperatively to evaluate the vascular condi-
tion. The image showed poor vascularity of the anterior tibial 
artery with total occlusion of dorsalis pedis artery and first 

Fig. 1. Perioperative findings of diabetic foot reconstruction case. (A) A 77-year-old male patient with a diabetic foot ulcer on his right 
first toe underwent toe amputation and complete debridement. (B) Steno-occlusion of anterior tibial artery (blue arrow) and patent 
posterior tibial artery (red arrow) of right foot. (C) In a free anterolateral thigh perforator flap, additional pedicle length was achieved 
through intraadiposal dissection. (D) A secure anastomosis was made to the medial plantar artery. (E) At a 6-month postoperative fol-
low-up visit, the flap had stabilized without any complications.
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dorsal metatarsal artery (Fig. 1B). The posterior tibial artery, 
on the other hand, seemed relatively patent. Intraoperatively, 
the medial plantar artery, about 8 cm from the defect, was 
found to be the nearest patent vessel. We therefore decided to 
use the medial plantar artery as the recipient vessel. The distal 
part of the vessel, in poor condition due to atherosclerotic 
changes, was removed and the appropriate recipient vessel was 
exposed. The distance from the defect to the healthy recipient 
vessel was again approximately 8 cm. Subfascial dissection was 
performed to elevate the fasciocutaneous flap. 

However, the vascular condition of the donor site was poor-
er than expected; the only healthy perforator was in an ex-
tremely proximal area and allowed only a 4-cm-long pedicle. 
For secure anastomosis to the medial plantar artery, the pedi-
cle had to be at least 8 cm long. To overcome this problem, be-
fore ligating the proximal part of the main pedicle, we pierced 
the deep fascia near the perforator and dissected the perfora-
tor distally within the deep adipose layer. The deep adipose 
layer along the pedicle was meticulously dissected with sharp 
mosquito forceps until the superficial fascia was identified. An 
additional 4 cm of pedicle length could be obtained through 
this procedure and the flap was moved slightly distally without 
difficulty. We elevated a 5.5×4.5-cm suprafascial flap with a 
longer pedicle, allowing secure anastomosis (Fig. 1C and D). 
The flap survived without any complications (Fig. 1E). During 
long-term follow-up, the patient successfully regained ambu-
lation. Free tissue transfer was indeed an appropriate treat-
ment, considering the patient’s postoperative quality of life.

Discussion

As current data show that diabetic foot reconstruction im-
proves the limb salvage rate, quality of life, and potential for 
survival, the diabetic foot is no longer a contraindication to 
free tissue transfer [3]. In free flap surgery, obtaining an appro-
priate length of pedicle is highly important for successful vas-
cular anastomosis, as it determines the tension of the anasto-
mosis site [6]. In addition to the unpredictable length of the 
pedicle in free flap surgery, poor conditions of the recipient 
vessel in diabetic foot reconstruction increases the risk of 
anastomosis failure if the pedicle is insufficiently long. Sur-
geons have explored ways to solve this problem. 

The course of the perforator artery in an anterolateral thigh 
flap typically derives from the descending branch of the lateral 
circumflex femoral artery, runs downward, pierces the deep 
fascia, and passes through the deep and superficial adipose 

layer (Fig. 2A). To obtain sufficient length of this perforator 
artery in a classical fasciocutaneous flap, retrograde dissection 
of perforator (from distal to proximal) through the intramus-
cular layer is performed (Fig. 2B). Although the anterolateral 
thigh flap is known for its potential for a long vascular pedicle, 
the pedicle may be shorter (4–8 cm) if it is harvested more 
proximally [7]. In our case, the vascular condition of the per-
forators was poorer than expected, and the only healthy perfo-
rator was located in an extremely proximal area. The pedicle 
was not long enough for anastomosis after intramuscular ped-
icle dissection of the most proximal region. We therefore con-
sidered using the hidden length of the pedicle above the deep 
fascia. If perforators are absent or in poor condition when ele-
vating an anterolateral thigh flap, this is an option for elongat-
ing a short pedicle.

When raising a suprafascial flap after intraadiposal dissec-
tion, the extended distal part of pedicle can be observed in the 
deep adipose layer (Fig. 2C). A major advantage of this meth-
od is that vein grafting can be avoided. Though vein grafting is 

Fig. 2. Schematic image of perforator course in the flap. (A) A 
schematic image showing the perforator of the flap. (B) The fas-
ciocutaneous flap in the preoperative plan included both deep 
and superficial adipose layers. (C) After pedicle dissection in the 
deep adipose layer, a suprafascial flap with a lengthened pedicle 
was elevated. a, skin marking of Doppler ultrasound tracing; b, 
point where the perforator pierced the deep fascia.
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considered for cases with a short pedicle [4,5], it has the disad-
vantage of requiring further donor morbidity for vein harvest-
ing and time-consuming additional micro-anastomosis. 
Huang et al. [8] reported a case of in situ pedicle lengthening 
by anastomosis of the proximal part of the perforator, which 
was the oblique branch of the lateral circumflex femoral artery, 
to the most distal part of the descending branch of the artery. 
This method offers pedicle elongation without consuming ex-
tra flap ischemic time, but it requires additional micro-anasto-
mosis. In contrast, intraadiposal pedicle dissection is a rela-
tively simple, time-efficient, and immediately available way to 
obtain additional pedicle length. 

While thin suprafascial flaps may seem unsuitable because 
of their insufficient vascularity, Maruccia et al. [9] and Hong 
and Chung [10] reported cases of extremely thin anterolateral 
thigh free flaps that were successful thanks to dominant vas-
cular connections occurring within the dense subdermal plex-
us. Saint-Cyr et al. [11] proposed the perforasome theory, 
which describes the interconnection of perforators that are 
mainly located in the suprafascial and subcutaneous layers 
and the subdermal plexus. These interconnections explain the 
adequate perfusion of suprafascial anterolateral thigh flaps. In 
addition to being functional without the drawbacks of a bulki-
er flap, the suprafascial anterolateral thigh flap is hemodynam-
ically reliable and safe [10,12]. It should be noted, however, 
that the thinning procedure employed in this case differed 
from that of conventional suprafascial flaps. When elevating a 
suprafascial flap, a retrograde dissection (from distal to proxi-
mal) of the perforator is preferred as it is known to be safer 
than the anterograde dissection performed in this case. How-
ever, in this case, we had preoperatively planned a fasciocuta-
neous flap instead of a suprafascial flap and initially detected 
the perforator under the deep fascia. Anterograde perforator 
dissection is inevitable for such unplanned suprafascial flaps, 
even if it is considered less safe than a retrograde procedure.

A shortcoming of this method is that the length of the hid-
den pedicle and the course of the perforator in the deep adi-
pose layer is unpredictable. Such information is not available 
neither preoperatively nor even intraoperatively, unless an in-
traadiposal pedicle dissection is performed. Therefore, there is 
the risk that the hidden pedicle may not be sufficiently long.

Although we cannot predict the accurate course and length 
of the pedicle in the adipose layer, our case suggests that in 
certain cases, intraadiposal pedicle dissection is still an option 
worth attempting. It may not be a perfect alternative when the 
pedicle is found to be too short, but it is nevertheless an option 

that can be tried before considering other possibilities, such as 
vein grafting.
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