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ORIGINAL ARTICLE

Freestyle Perforator-Based V-Y Advancement Flap for
Reconstruction of Soft Tissue Defects at Various

Anatomic Regions

Serkan Yildirim, MD, Gaye Taylan, MD, and Tayfun Aköz, MD

Background: Perforator flap surgery has gained great popularity in
the last decade because surgeons can prepare freestyle flaps in
anywhere on the body if they find a perforator supplied to the flap.
One of the basic principles of reconstructive surgery is that superior
results can be obtained for color and texture match if immediately
adjacent soft tissue is used to repair a defect. V-Y advancement flaps
are used successfully based on this principle, but the degree of
mobility of a V-Y advancement flap is dependent on the laxity of the
underlying subcutaneous tissue. This is an important disadvantage of
traditional V-Y advancement flap and limits its use.
Methods: We used V-Y advancement flaps as perforator-based to
overcome mobility restriction problem. The authors used 26 perfo-
rator-based V-Y advancement flaps in 24 consecutive patients for
coverage of defects located at sacral (4), thigh (6), abdominal wall
(3), inguinal (3), back (4), leg (2), and trochanter (2) regions. There
were 14 female and 10 male patients with a mean age of 48.3 years
(range, 22–70 years).
Results: The patients were followed up for a mean period of 14.2
months (range, 9–21 months). The size of the defects ranged from
3 � 5 cm to 15 � 20 cm. All flaps survived completely (92.4%)
except 2 in which one of them had undergone total necrosis and the
other had marginal necrosis. Fifteen flaps (57.6%) were elevated
based on 2 perforators, 7 flaps (26.9%) were used with only one
perforator, and the remaining 4 (15.5%) had 3 perforators.
Conclusions: Perforator-based V-Y advancement flaps are safe and
very effective for coverage of defects in which closure is impossible
with a standard V-Y advancement flap. Dissection of the perforator
or perforators offers remarkable excursion to the V-Y flap with
minimal donor site morbidity. These axial pattern flaps can be used
successfully with good esthetic and functional results at various
regions of the body if there is any detectable perforator.
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The V-Y advancement flap was first described by Esser in
19171 and then many variations were reported in the

literature.2–4 Since the technical modifications described by
Zook, V-Y advancement flaps have gained in popularity.5

This reliable flap has been preferred by many surgeons,
especially for closure of facial defects and pressure sores
because it can be harvested easily and with minimal donor
site morbidity.6–13 V-Y advancement flaps also offer good
color and texture match with the recipient site.

Although many flaps have been added to the armamen-
tarium of plastic surgeons, with the advancement of micro-
surgery, perforator flaps have been recently preferred at many
centers because of their advantages over conventional
flaps.14–19 One of the reasons that makes the perforator flaps
uniquely valuable is the minimized donor site morbidity
achieved by preserving muscles, motor nerves, and major
vessels. The other important advantage is the freedom in flap
design; this concept has been introduced by Wei as the
“freestyle flap” concept.20 It means that surgeons can harvest
a skin flap from any region of the body where an appropriate
and detectable perforator vessel is present. To overcome
limited mobility of the standard V-Y advancement flaps, we
combined advantages of the perforator flaps and V-Y ad-
vancement flaps. Although perforator-based V-Y advance-
ment flaps have been described previously in the literature, a
big part of the articles are focused on the extremity applica-
tions of the flap.21–24 Different from the previously reported
study, our limited series include applications of this flap at
almost all regions of the body. We know that many perfora-
tors are present at all regions of the body and if we find one
of them close to our defect, we can follow it and use it as the
pedicle of our V-Y flap. The purpose of this study is to
discuss the advantages of perforator-based V-Y advancement
flaps and describe the flap planning and operative technique
with case presentations.

PATIENTS AND METHODS
We performed 26 perforator-based V-Y advancement

flaps in 24 patients between July 2004 and November 2005.
Fourteen patients were female and the remaining 10 patients
were male. The age range was 22 to 70 years (mean, 48.3
years). The most common etiology was malignant tumor
resection, accounting for 11 cases. Flaps were used for the
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closure of an anterolateral thigh flap donor site in 5 patients.
Six cases were treated for pressure sores and 2 for trauma.
Defect locations were the thigh region (6), back region (4),
sacral region (4), anterior abdominal wall (3), inguinal area
(3), trochanter region (2), and the lower leg (2). The size of
the defects ranged from 3 � 5 cm to 15 � 20 cm. Double
flaps were used to cover perforator-based anterolateral thigh
flap donor sites in 2 patients. Fifteen flaps (57.6%) were
elevated based on 2 perforators. Seven flaps (26.9%) were
used with only one perforator and the remaining 4 (16.8%)
had 3 perforators. The caliber of the perforators was between
0.5 and 0.7 mm and the length was between 2 and 3.5 cm.
The arteries of the perforators were as follows: superior
gluteal artery for sacral, paravertebral arteries for the back,
circumflex femoral artery system for the thigh, and peroneal
arteries for the leg region. Cosmetic appearance was classi-
fied individually by each patient, a significant other person,
and a physician as being poor, satisfactory, good, or excel-
lent. When the judgments were different, the result that was
accepted as worse was considered. All details about the
patients and flaps are listed in Table 1.

Operative Procedure
The patient is positioned according to the location of

the defect. A circle is marked with a diameter that is 2 to 3
times the longitudinal diameter of the defect. Perforators are
detected and marked by a handheld Doppler within this
circle. The flap is then designed to include more than one
perforator and also attention is paid to the skin laxity to allow
primary closure of the donor site. The length of the flap is
approximately the same or 1.5 times the diameter of the
defect in the direction of advancement and the width is
slightly greater than the width of the defect. The incision is
made from the base to the tip at one margin of the triangular
flap. The incision is deepened and subfascial or suprafascial
dissection is carried out to explore perforator vessels under
loupe magnification. All incisions are completed if a suitable
perforator or perforators were seen during the exploration.
All selected perforators are carefully dissected down to the
muscle and flap elevation is completed. In this stage, the
advancement of the flap is checked and if it is close enough
to the defect, the flap is advanced to the defect and the

TABLE 1. Patient and Flap Demographics

Patient Nos.
and Age
(Year)/Sex

Flap Size
(cm)

Defect Size
(cm) Defect Location

No.
Perforator

Vessels
No.

Flaps Cause of Defect Complications Results
Follow-up
(Months)

1, 43/M 8 � 6 5 � 6 Back 2 1 SCC excision None Satisfactory 21

2, 50/M 10 � 10 6 � 10 Back 2 1 SCC excision None Satisfactory 19

3, 52/F 14 � 12 8 � 11 Thigh 1 1 ALT flap donor site Temporary venous
insufficiency

Excellent 21

4, 57/M 15 � 14 10 � 13 Sacral region 3 1 Pressure sore None Good 17

5, 35/F 5 � 6 4 � 5 Abdominal wall 2 1 Melanoma excision None Good 14

6, 34/F 15 � 15 12 � 14 Inguinal area 1 1 Melanoma excision Temporary venous
insufficiency

Excellent 16

7, 63/M 10 � 7 6 � 7 Abdominal wall 1 1 Sarcoma excision Marginal necrosis Good 15

8, 42/F 8 � 6 4 � 5 Abdominal wall 3 1 Sarcoma excision None Good 12

9, 55/F 14 � 16 10 � 15 Inguinal area 3 1 SCC excision Temporary venous
insufficiency

Excellent 13

10, 36/F 12 � 8 7 � 8 Back 2 1 Melanoma excision None Good 10

11, 70/F 16 � 14 10 � 14 Inguinal area 2 1 SCC excision None Excellent 18

12, 67/M 15 � 15, 15 � 20 Thigh 2, 1 2 ALT flap donor site Total necrosis in
one flap

Poor 12

15 � 15

13, 48/F 15 � 14 11 � 14 Sacral region 1 1 Pressure sore Temporary venous
insufficiency

Excellent 16

14, 45/M 12 � 8 6 � 6 Sacral region 3 1 Pressure sore None Good 15

15, 62/M 10 � 12 7 � 12 Thigh 2 1 ALT flap donor site None Excellent 9

16, 54/M 16 � 11 10 � 10 Sacral region 2 1 Pressure sore None Good 9

17, 33/F 12 � 10, 12 � 16 Thigh 2, 2 2 ALT flap donor site None Excellent 12

12 � 10

18, 36/F 10 � 8 8 � 8 Thigh 2 1 Melanoma excision None Satisfactory 14

19, 48/F 8 � 6 5 � 5 Back 1 1 Melanoma excision None Good 13

20, 37/F 9 � 6.5 5 � 6 Lower leg 2 1 Trauma None Satisfactory 18

21, 68/F 6 � 5.5 3 � 5 Lower leg 1 1 Trauma None Good 12

22, 59/F 15 � 15 10 � 14 Thigh 2 1 ALT flap donor site None Satisfactory 13

23, 22/M 9 � 9 9 � 13 Trochanter 2 1 Pressure sore Wound dehiscence Good 9

24, 44/M 7 � 10 8 � 14 Trochanter 2 1 Pressure sore None Good 21

ALT, anterolateral thigh flap; SCC, squamous cell carcinoma.
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procedure is completed. If the preserved perforators restrict
the advancement of the flap, some of these perforators are
blocked with microclamps and the viability of the flaps is
checked. The clamped perforators are ligated and killed if
flap circulation is good. Also, retrograde intramuscular per-
forator dissection can be performed if there is need for more
advancement. Perforators should be irrigated intermittently
with 2% lidocaine solution during flap dissection. The ele-
vated flap is advanced and sutured to the defect margins. A
Penrose drain is placed beneath the flap and removed 48
hours after the operation. If no perforators are detected or
visualized, the V-Y perforator advancement technique is not
used.

RESULTS
We have obtained good results using the freestyle

perforator-based V-Y advancement flap in 24 patients. In all
patients, a suitable perforator was identified to meet recon-
structive demands. The mean follow up was 14.2 months with
a range of 9 to 21 months. Only one flap was totally necrosed
(3.8%). The necrosed flap was elevated based on only one
perforator and this perforator was extremely manipulated to
obtain the required advancement for closure of a large defect.
Also, hematoma formation had compressed the perforator,
which was seen beneath the flap during the debridement.
Marginal necrosis was seen only in one flap (3.8%) and it was
successfully treated with daily dressings. Other flaps survived
totally (92.4%). Venous insufficiency was observed in 5 flaps
(19.2%) in the immediate postoperative period but resolved
within 2 days in each case. Partial dehiscence developed in
the one trochanteric wound, but it healed without problem
after the resuturing. Esthetic appearance was judged as being
excellent, good, and satisfactory in 7, 11, and 5 patients,
respectively. The remaining one patient was judged as being
poor. All donor sites were closed primarily in the V-Y

fashion. No skin grafts were necessary to close the donor
sites.

CASE REPORTS

Case No. 7
A 63-year-old man was referred with a biopsy-proven

soft tissue sarcoma at the anterior abdominal wall. The lesion
was removed with a 3-cm margin leaving a defect 7 � 6 cm,
and perforator vessels were detected with a handheld Dopp-
ler. The flap was elevated based on a single perforator and
advanced to defect. The marginal necroses was observed and
treated with daily dressings (Fig. 1).

Case No. 10
A 36-year-old woman presented with a pigmented

lesion grown recently at the back region. Incisional biopsy of
the lesion revealed a nodular malignant melanoma. The
tumor was excised with a 2-cm margin, leaving a 7 �
8-cm-sized defect. The defect was reconstructed with a tri-
angular island flap based on 2 perforators. The donor site was
closed primarily in a V-Y fashion (Fig. 2).

Case No. 11
A 70-year-old patient presented with an ulcerated le-

sion adjacent to the right inguinal area. An incisional biopsy
demonstrated squamous cell carcinoma. After wider excision,
a 10 � 14-cm defect occurred and an inferolateral V-Y flap
was designed based on the 2 perforating vessels. The flap
advanced easily to achieve closure and a stable reconstruc-
tion. The postoperative course was uneventful (Fig. 3).

Case No. 13
A 48-year-old woman experienced sacral pressure sores

for 6 months. The wound was debrided radically and an 11 �
14-m defect was left. A V-Y advancement flap was designed

FIGURE 1. Left, above, A 6 � 7-cm
defect in the abdominal area and
flap prepared based only one per-
forator; (left, below) skin necrosis in
the flap margin; (right) late result
showing a well-healed flap.
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on the gluteal region. A flap was raised based on only one
perforator and transferred easily to the sacral defect. Venous
insufficiency was observed at the immediate postoperative
period but resolved spontaneously without any complica-
tions. The flap survived completely and there was no evi-
dence of infection (Fig. 4).

DISCUSSION
In 1987, Taylor and Palmer reported that more than 300

major perforator vessels of 0.5 mm or greater were present all

around the human body according to their anatomic study.25

One year after that study, Kroll and Rosenfield first used the
term “perforator-based flap” in their article, which described
reconstruction of posterior midline defects with flaps elevated
on unnamed perforators.26 With the advent of microsurgery,
perforator flaps have become the usually preferred recon-
structive options because they have distinct advantages when
compared with conventional flaps.14–19 The well-known ad-
vantages include freedom in flap design and preservation of
muscles and major vessels during flap harvesting. With the

FIGURE 2. Left, above, The defect
after excision of a nodular malig-
nant melanoma; (left, below) flap
elevated based on 2 perforator ves-
sels; (right, above) appearance of
the perforator-based V-Y advance-
ment at the early postoperative pe-
riod; (right, below) late postopera-
tive result at the ninth
postoperative month.

FIGURE 3. Left, above, The defect,
flap design, and location of detected
perforators; (left, below) intraopera-
tive view showing the flap raised on
2 perforators; (right) appearance of
the flap donor site and reconstructed
defect area.
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increased experience of perforator flap surgery, and high
success rates obtained, plastic surgeons have begun to think
that a flap can be harvested based on an unnamed major
perforator or perforators found on any region of the body. In
2004, Wei and Mardini described the “freestyle free flap”
concept and reported a series in which 13 free flaps based on
unnamed perforators were harvested from the region of the
thigh.20 They have concluded that if a sizable perforator is
detected by Doppler ultrasonography, the freestyle flap can
be harvested safely without fear of anatomic inconsistencies.

V-Y advancement flaps have been recognized as reli-
able methods for the management of small- and medium-
sized defects for several decades.2–7 Although design and
harvesting of a V-Y advancement flap is simple, its limited
mobility has been a challenging problem, especially for the
treatment of relatively large defects located in regions where
subcutaneous tissue is not sufficient. To solve the mobility
problem of the flap, perforator-based V-Y advancement flaps
were used by some authors, especially for leg and forearm
defects.21–23 We used this flap for defects located at different
regions of the body with a high success rate. The combination
of the perforator flap concept and the V-Y principle offers
unique advantages to plastic surgeons. In this manner, we can
advance the flap more than the classic V-Y flap allows and
also we can close larger defects easily. Another advantage is
the rotation ability of the flap together with advancement. We
used some advancement flaps together with 90° rotation
without any vascular compromise. We observed temporary
venous insufficiency during the immediate postoperative pe-
riod, especially with larger flaps and flaps elevated with only
one perforator. None of them was necrosed totally because of
insufficient venous outflow. We think that these flaps need a
period of time to tolerate venous outflow decreasing, and it is

a normal behavior for perforator-based flaps. Flaps should be
followed closely, especially during the first postoperative 24
hours, and medical leech therapy should be begun immedi-
ately if there is any increase in venous outflow insufficiency.
Only one flap was failed totally, because it had only one
perforator and we made extreme intramuscular dissection to
obtain required advancement for closure of a large defect.
Also, hematoma formation had compressed the perforator
that was seen beneath the flap during the debridement. The
perforators should be irrigated with vasodilator agents during
the dissection and perforator dissection should be as atrau-
matic as possible to avoid vascular spasm.

We used the term “freestyle perforator-based flap”
because we can use it all regions of the body without any
limitations if there is a detectable perforator. We detected the
perforators within a circle of 2 to 3 times the diameter of the
defect using a handheld Doppler and selected one or more at
the appropriate axes according to the skin lines and the size
and location of the defect. If required, 2 or more flaps can be
advanced successfully to a defect at different axes. Although
experience is required, after the learning period with a few
cases, surgeons can decide easily to select which perforator
and flap axis to use.

The perforator-based V-Y advancement flaps have dis-
tinct advantages like other perforator-based flaps and addi-
tionally, their donor site can be closed primarily. With the
combining advantages of the perforator-based flap and V-Y
advancement flaps, moderate- to large-sized defects can be
closed easily and safely with minimal donor site morbidity. In
conclusion, we think this method is a useful adjunct to the
reconstructive surgical armamentarium and can be used
safely by plastic surgeons at almost all regions of the body

FIGURE 4. Left, above, The defect
after the debridement of sacral
pressure sore and planned V-Y flap
based on the detected perforator;
(left, below) flap prepared with
only one perforator; (right, above)
early postoperative result; (right,
below) appearance of the flap re-
constructed defect and flap donor
site after 6 months.
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and without a need for a previously described vascular
anatomic pattern.
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