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Feasibility and Aesthetic Results of Small Bilateral V-Y 
Advancement Flaps in the Extremities and Back

INTRODUCTION
The most common pattern used for the management of skin tu-
mors or circular skin defects is elliptical excision and closure. This 
technique is simple and easy, but healthy skin in the corner of the 

defect is also removed, and it can leave a central depression with 
dog ears at its ends. Furthermore, these problems are exacerbated 
when an elliptical excision is performed in a region with insuffi-
cient skin redundancy, such as the pretibial region or the heel. 
 Bilateral V-Y advancement flaps have been widely used to re-
construct facial defects [1,2]. These flaps simplify and ease map-
ping and the operative procedure. Moreover, they show good color 
and texture harmony because nearby tissue is used. In this tech-
nique, triangular flaps based on nutrient pedicles in subcutaneous 
tissue are usually elevated. Although these random flaps have been 
proven to have excellent vascularity in the facial region [3,4], repair 
of the extremities using these flaps has been regarded as more dif-
ficult than reconstructions elsewhere in the body because of poor 
blood supply and the pressure effects of dependency [5]. We per-
formed bilateral V-Y advancement flaps in 24 patients with small 
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skin defects (1.0 cm2–10 cm2) in the back and extremities and achi-
eved satisfactory results, but also found some discouraging cases 
depending on the location of the defect. Herein, we would like to 
describe our technique and its clinical outcomes.

METHODS
This procedure was performed on 24 patients (14 males and 10 fe-
males) who visited our hospital between May 2007 and March 2014. 
The patients’ charts were reviewed and information regarding pa-
tient demographics, diagnosis, location of the lesion, defect size, 
any complications, and the course of follow-up was recorded (Table 
1). The patients were 7 to 76 years of age, with a mean age of 40.2 
years. The size of the defect ranged from 1.0 to 16 cm2, with a mean 
of 4.0 cm2. No patient had peripheral vascular disease or diabetes. 
Patients were also asked to complete a subjective self-assessment 
using a 4-point scale (−1, unsatisfied; 0, tolerable; 1, satisfied; 2, very 
satisfied).

Surgical technique
All procedures were performed under local anesthesia in an outpa-
tient setting. The intended incision line was first marked. A fusi-
form elliptical excision line was designed, with its axis parallel to 
the skin tension line. After the skin pathology was completely re-
moved, it was essential to match the size of the 2 triangular donor 
areas with the size of the defect area before flap elevation. The skin 
incision of the triangular flaps was then carried down to the subcu-
taneous layer in a columnar shape. The dissection was only carried 
out into the deep fat layer by releasing the superficial fascia layer. 
No surgical manipulation of the deep fascial system was necessary. 
Care was taken to keep the cross-sectional area of the subcutane-
ous pedicle wider than the triangular skin flap area. The skin flaps 
were advanced to the defect area with a skin hook to check the ten-
sion of the wound. Although skin undermining of the flap donor 
site was not needed in most cases, minimal undermining was per-
formed if there was considerable tension or difficulty in flap slid-
ing. The 2 flaps were subsequently sutured together in the middle 
with subcuticular and percutaneous sutures, and the 2 donor areas 
were sutured primarily. 

Table 1. Summary of the characteristics of the patients

No. Sex/Age Location Size of the defect (cm2) Diagnosis Complications

  1 F/70 Thigh 4.0 × 4.0 Abscess

  2 M/27 Thigh 3.0 × 4.0 Dermatofibroma

  3 F/47 Thigh 1.2 × 1.2 Dermatofibroma

  4 F/9 Lower leg (posteromedial) 1.2 × 1.3 Hypertrophic scar

  5 F/35 Lower leg (posteromedial) 1.0 × 1.0 Dermatofibroma

  6 M/47 Lower leg (posteromedial) 1.0 × 1.0 Dermatofibroma

  7 F/11 Lower leg (anterolateral) 1.5 × 1.5 Melanocytic nevus Partial necrosis in 2 flaps

  8 M/40 Lower leg (anterolateral) 2.5 × 2.5 SCC Total necrosis in 1 flap

  9 M/76 Axilla 1.5 × 1.5 EIC

10 M/18 Upper arm 2.0 × 3.0 Melanocytic nevus

11 F/73 Upper arm 2.0 × 2.0 Focal fibrosis

12 M/58 Forearm 2.2 × 1.1 BCC

13 F/14 Forearm 2.0 × 2.0 Melanocytic nevus

14 M/46 Forearm 2.5 × 1.5 Neurofibroma

15 M/7 Forearm 1.0 × 1.0 Melanocytic nevus

16 M/51 Forearm 1.5 × 1.5 BCC Partial necrosis in 1 flap

17 M/76 Forearm 2.5 × 2.0 Bowen disease

18 F/8 Forearm 2.0 × 1.0 Contact burn

19 M/28 Back 1.5 × 1.5 EIC

20 M/12 Back 1.2 × 1.2 Halo nevus

21 M/43 Back 1.6 × 1.6 EIC Partial necrosis in 1 flap

22 M/58 Back 3.0 × 3.0 Contact burn

23 F/58 Back 1.5 × 1.5 BCC

24 F/53 Back 2.0 × 2.0 EIC Partial necrosis in 1 flap

F, female; M, male; SCC, squamous cell carcinoma; EIC, epidermal inclusion cyst; BCC, basal cell carcinoma.
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Fig. 1. A 58-year-old male patient presented with basal cell carcinoma in the central region of his forearm. (A) Preoperative skin lesion. (B) De-
sign of small bilateral V-Y advancement flaps. (C) Intraoperative view, bilateral V-Y advancement flaps. (D) Immediate postoperative view. (E) All 
partially necrotized flaps healed within 3 weeks with conservative care. (F) Postoperative view at 3 months. 
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Fig. 2. Excision of a back epidermal inclusion cyst in a 28-year-old male patient. (A) Preoperative design. (B) Flap elevation. (C) Immediate 
postoperative view. (D) Postoperative view at 1.5 months.
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Case 1: forearm
A 58-year-old male patient presented with basal cell carcinoma in 
the central region of his forearm. The 1.9×0.8-cm lesion was total-
ly excised with a safety margin of 3 mm. A bilateral V-Y advance-
ment flap was designed according to the defect size. The apex of 
the triangular flap was determined as 2 times the radius of the de-
fect. Minimal dissection in the subcutaneous plane was sufficient 
in the forearm. First, midline sutures between the 2 flaps were made. 
The donor site was then closed and the remaining flap margins 
were sutured. The scar was well hidden and no depressions or con-
tour irregularities were observed at 3 months postoperatively (Fig. 1).

Case 2: back
Often skin overlying infected epidermal inclusion cyst is affected 
repetitively. Therefore, it needs to be removed to avoid post-opera-
tive wound problems. An inflamed mass measuring approximately 
2×2 cm in a 28-year-old male patient was excised with the overly-
ing skin, and the subsequent skin defect was covered by bilateral 
V-Y advancement flaps. No wound margin compromise or infec-
tion occurred, but the thick dermal tissue of the back tends to stretch, 
so a relatively visible scar was left (Fig. 2).

Case 3: lower leg (posteromedial)
Dermatofibroma in a 35-year-old female patient was treated with 
the same method. Even in the lower leg, medial and posterior as-
pects displayed relatively less tense subcutaneous tissue than the 
anterior and lateral aspects. Small flaps with a diameter less than 10 
mm can be easily advanced with a reliable subcutaneous pedicle. 
Minimal undermining or dissection helps to preserve the vascular-
ity of the flap (Fig. 3).

Case 4: lower leg (anterolateral)
A skin defect approximately 2.5×2.5 cm in size occurred after the 
resection of squamous cell carcinoma of the right lateral lower leg 
in a 40-year-old male patient. A bilateral V-Y advancement flap 
was designed on a longitudinal axis. The flap showed congestive 
color at the patient’s first outpatient visit after surgery. Two weeks 
after the operation, total necrosis was observed in 1 flap and cov-
ered with a skin graft (Fig. 4).

RESULTS
The follow-up period ranged from 3 to 36 months, with a mean 
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Fig. 3. Dermatofibroma in a 34-year-old female patient. (A) At pre-
sentation. (B) The flap completely healed without necrosis at 2 weeks 
postoperatively. (C) Two triangular flaps were elevated, while saving 
the thick subcutaneous fat and subcutaneous plexus. 
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Fig. 4. Forty-year-old male with squamous cell carcinoma. (A) Pre-
operative skin lesion. (B) Three days postoperatively. (C) Two weeks 
postoperatively. Total loss of the caudal flap occurred. A skin graft 
was performed. (D) Final results at 2 months postoperatively.
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follow-up duration of 11.7 months. During the follow-up period, 
partial flap necrosis occurred in 5 flaps (4 patients), but all healed 
secondarily. One case of complete loss of the flap occurred, and it 
was managed with a skin graft. All the other flaps fully survived 
without any complications. 
 It was notable that 5 of the 6 necrosis cases occurred in the an-
terolateral lower leg and paraspinal area. Another trend was that 
when the skin flap adjacent to an epidermal inclusion cyst was af-
fected by an unresolved cutaneous infection, partial flap necrosis 
tended to occur at the sutured margin (2 out of 6 cases of necrosis). 
Contour deformities such as central depression and dog-ear defor-
mities were not observed. In the subjective self-assessment using a 
4-point scale, 5 of the 11 patients (45%) reported being very satis-
fied, 4 (36%) were satisfied, 1 patient reported that the outcome 
was tolerable, and only 1 patient was unsatisfied. The mean value 
of the vertigo symptom scale scores was 4.72.

DISCUSSION
A fusiform ellipse is the most common pattern used to close circu-
lar skin defects. However, in elliptical excisions, healthy skin is wast-
ed and unnecessarily long scars can be created. According to a re-
cent study, compared with the original defect size, a mean of 130% 
of healthy skin is wasted in this technique [6]. Central depression 
with peaking at either end of the wound is another problem, and 
many small flaps have been developed to avoid such unfavorable 
outcomes.
 Bilateral V-Y advancement flaps are one of many options and 
have been mostly used for facial defects. Although applying bilat-
eral V-Y advancement flaps after facial, trunk, and extremity skin 
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Fig. 5. Schematic diagram of the V-Y advancement flap. The subcutaneous flap pedicle includes perpendicularly oriented perforating vessels. 
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tumor excision has been suggested [7], the relatively poor vascular-
ity and different thickness of the subcutaneous tissue in the extremi-
ties have not received adequate consideration. Generally, these flaps 
are not used in the extremities as often as they are used in the face. 
One reason for this is the presence of less skin redundancy and more 
tension near the joint area. A more practical explanation could be 
based on the different thicknesses of the subcutaneous tissue, as 
the gliding potential of local advancement flaps relying on subcu-
taneous circulation is restricted by the underlying thickness of the 
subcutaneous fat layer (Fig. 5). The larger the defect, the more ad-
vancement is required, as well as a longer subcutaneous pedicle. 
Nakajima et al. [8] classified arteries in the skin and subcutaneous 
adipofascial tissue into 6 types of 3-dimensional structures. In their 
study, the extremities were found to be dominated by type V struc-
tures, in which fine septocutaneous perforators supply the overly-
ing skin. The major portion of the back is covered with type VI struc-
tures, in which fine musculocutaneous perforators are the source 
of the cutaneous and subcutaneous vascular supply. These type V 
and VI structures show little axiality, and the source artery diverges 
in the deep adipofascial layer or subfascial layer and courses per-
pendicularly, reaching the subdermal plexus. Due to its low axiality 
and the relatively perpendicular course of the perforating vessels, 
the thickness of the subcutaneous layer matches the potential length 
of the subcutaneous pedicle in the extremities and back. 
 With this in mind, we applied bilateral V-Y advancement flaps 
to treat various small defects of the trunk and extremities, aiming 
to identify site-specific precautions. Even with the low axiality of 
the vascular network, the sufficient subcutaneous thickness makes 
the upper extremities and thigh excellent places to apply this tech-
nique. If the cutaneous flap is not affected by an infection, the back 
is also a relatively good candidate, although its thick dermis is apt 
to result in more visible scars [9]. The lower leg, especially the an-
terolateral side, was a challenging site, as the circulation and subcu-
taneous thickness were perceived to be inadequate to sustain local 
subcutaneous flaps. 

 Even in the lower leg, defects under 10 mm in diameter mostly 
can be closed primarily. Larger defects (diameter over 35 mm) are 
managed by split skin grafts, free flaps, or local flaps that incorpo-
rate nearby perforators [10,11]. Small lower leg defects between 10 
and 35 mm are candidates for a local subcutaneous flap, including 
bilateral V-Y advancement flaps. Most of these flaps use a random-
pattern subcutaneous pedicle [3,4,12,13], and attempts have been 
made to include the deep fascia, hoping for better perfusion. Hal-
lock [14] reported so-called random fasciocutaneous flaps that in-
cluded adequate deep fascia for small or moderate-sized defects. 
They asserted that the integrity of the subcutaneous circulation 
was ensured if the deep fascia remained with the cutaneous flap. 
However, a deep pedicle reduces the mobility of the flap, particu-
larly when there is not enough subcutaneous fat. Penington and 
Mallucci [5] reported a random-pattern fasciocutaneous V-Y is-
land flap that had a fascial pedicle on only 1 side of the V-flap. A 
skin paddle with improved mobility was supplied by the perifascial 
plexus and the perforators that joined that plexus to the subdermal 
plexus. Still, all of these techniques require wide undermining or 
deep dissection under and over the fascial layer to mobilize the flap. 
Thus, they are quite time-consuming and cannot be easily performed 
in an outpatient setting.
 Therefore, making the dissection deeper does not always lead to 
positive results. Instead of going deeper, we should focus on the vas-
cular characteristics of the anterolateral lower leg. As is well known, 
the angiosomes of the lower leg arise from 3 main vessels: the ante-
rior tibial, posterior tibial, and peroneal arteries. The skin branches 
of the anterolateral surface of the leg are provided by the anterior 
tibial and peroneal artery via muscle perforators or septocutaneous 
perforators. A vascular shedding zone exists between these 2 source 
arteries at the skin territory over the peroneus longus and brevis 
muscles. The peroneus muscle itself receives circulation from the 
anterior tibial artery proximally and the peroneal artery distally, 
and the border between these 2 angiosomes lies oblique to the mus-
cles and longitudinal to the lower leg axis [15-17]. As discussed above, 
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type V adipofascial perforators lack axiality and course perpendic-
ular to the skin. Therefore, the scantiness of underlying perforators 
is clearly reflected in the vascular insufficiency for skin flaps in this 
area. All our failed flaps were located over this longitudinal vascu-
lar shedding zone with a longitudinal axis of advancement. 
 There are some ways to overcome the problems posed by the 
anterolateral lower leg. First, according to Blair et al. [18], the axis 
of an advancement flap at the limb should be perpendicular to the 
limb axis. As the limb is essentially circular, advancing the flaps in 
this way reduces the effective radius of the leg, thereby decreasing 
the distance of flap movement that is necessary to achieve closure. 
The oblique axis design also has advantages, as the apex of the flap 
lies in an area of sufficient laxity to allow closure of the secondary 
defect [11]. Furthermore, this change in the axis increases the chance 
of incorporating neighboring angiosomes in the flap, as the main 
source arteries are aligned longitudinally with its angiosomes, which 
show column-like territories. Secondly, unlike the face, the use of 2 
flaps bilaterally is essential, because it halves the advancement need-
ed from each flap to close the defect, allowing less tension with less 
need for dissection [18,19]. Lastly, for small local flaps, the main 
vascular network of the skin flap lies in the subcutaneous layer, so 
conserving the subcutaneous pedicle with sufficient fascial attach-
ment is important [20-22]. The cross-sectional area of the skin flap, 
the subcutaneous pedicle, and the fascia attachment area should be 
the same or gradually increase, but should never decrease. In most 
of our cases, wide undermining was unnecessary and gentle release 
of the fibrous connections of the superficial fascial system sufficed 
for the transposition of the flap.
 The main limitation of this study is its small sample size. Vascu-
lar studies of the whole body have been conducted previously by 
many authors, but the main focus has been on skin flap circulation 
or perforating vessels and the associated perforasomes. The verti-
cal and axial distribution of the subcutaneous plexus pattern in dif-
ferent parts of the body should be analyzed to support a compre-
hensive understanding of the reliability of these random subcuta-
neous pedicle flaps.
 In conclusion, bilateral V-Y advancement flap coverage in the 
extremities is very useful, as it is in the face. The thigh, upper arm, 
forearm, and back are suitable regions, but the anterolateral lower 
leg is a poor candidate for reconstruction with these flaps, due to 
its thin subcutaneous fat and vascular shedding zone, both of which 
increase the risk of poor subcutaneous pedicle circulation. Because 
the defect is covered by 2 triangular flaps that would otherwise be 
discarded, contour deformities are minimized and wide undermin-
ing or a fascial back-cut is not needed to ensure the mobility of the 
flap. Although a triangular scar is noticeable in the early recovery 
period, it generally fades away within 6 months after the operation. 
Last but not least, this technique can be easily performed in an out-
patient setting.

PATIENT CONSENT
Patients provided written consent for the use of their images.
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