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INTRODUCTION

The advent of the perforator flap technique has significantly im-
proved the aesthetic results in reconstructed areas by enabling 
the use of relatively thin flaps. The need for secondary contour-
ing of flaps is decreasing with the widespread use of superficial 
circumflex iliac artery perforator, thoracodorsal artery perfora-
tor, and medial sural perforator flaps, which involve anatomical-
ly thin subcutaneous fat layers [1,2]. Using a primary thinned-
out fasciocutaneous flap that does not require secondary con-
touring may yield good results both functionally and aestheti-
cally in the reconstruction of head, neck, and extremity areas, 
while the long operating time and the possible instability of 
blood flow in the flap are considered the main risks [3]. In some 
cases where the contour appears good immediately postsurgery 
thanks to the thin flap, it may later look bulkier as the round bor-
der of the flap contracts with time. For this reason, many flap 

operations still depend on secondary debulking to improve the 
functional and aesthetic outcomes. This is particularly true 
when (1) the area that is operated on originally has thin skin, 
such as the hand, the anterior tibial side of the lower leg, ankle, 
foot dorsum, sole, and the head and neck area; (2) the flap is a 
thick musculocutaneous flap; and (3) primary thinning of the 
flap could not be sufficiently performed during the first proce-
dure in a way that would ensure adequate blood flow in the flap 
[1]. The four major methods used for secondary contouring are 
direct excision, liposuction, tissue shaving with an arthroscopic 
cartilage shaver, and skin grafting. This paper reviews the char-
acteristics, advantages, and disadvantages of each method.

DIRECT EXCISION

Direct excision can primarily be applied in flaps where the vol-
ume is not excessive but the skin is redundant. In such cases, li-
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posuction is generally performed, but fat or muscles may also be 
partially excised if the flap has excessive subcutaneous tissue or 
muscle tissue. If the flap tissue is excised too early after the oper-
ation, the risk of necrosis of the flap increases. The excision of 
pedicles or perforators must be done carefully, as this may also 
cause necrosis of the flap. The authors recommend direct exci-
sion of redundant flap tissue with incision of the flap along the 
long axis. It is not recommended to perform incision on the tip 
of the flap as a U or V shape. If excision is necessary in multiple 
directions, a staged excision is recommended, with an interval 
of at least 6 months between each procedure (Fig. 1).

LIPOSUCTION

Liposuction should be performed after all wounds and edema 
from the flap operation have subsided to avoid excessive correc-
tion. Liposuction is safe to perform after a minimum of 3 
months postoperatively and when the flap is viable without its 
main vascular pedicles [1,4]. However, liposuction around the 
pedicles must be performed with care, as reports have described 
flap necrosis due to damaged vascular pedicles as long as 3 
months after the operation [5]. Tumescent fluid containing epi-
nephrine is injected preoperatively to reduce bleeding. The fluid 

Fig. 1. Contouring of flap by direct excision

A patient underwent an anterolateral thigh (ALT) free flap operation to cover an open wound caused by the excision of malignant melanoma on 
the right heel. (A) Gross picture 6 months after performing the ALT free flap operation. The patient complained of discomfort wearing shoes due 
to the bulky flap, as well as aesthetic dissatisfaction. (B) Direct excision was performed for secondary debulking. The flap was excised along the 
long axis and subcutaneous tissue was directly excised. (C) Sufficient subcutaneous tissue was removed to improve the contour of the flap, leav-
ing 5 mm of the tissue just under the flap to prevent necrosis and depression of the skin. (D) Gross picture 1.5 months after the secondary deb-
ulking. The patient no longer complained of functional difficulties and the area looked aesthetically satisfactory.
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Fig. 2. Injection of tumescent solution prior to liposuction

A patient underwent an antero-
lateral thigh (ALT) free flap oper-
ation to cover an open fracture 
on the right tibia. (A) Gross pic-
ture 6 months after the ALT free 
flap operation was performed. 
The bulky flap did not meet aes-
thetic standards. (B) Picture taken 
after the injection of tumescent 
fluid around the flap for second-
ary debulking using liposuction. 
The fluid must be injected evenly 
throughout the subcutaneous fat 
layer of the flap, until the con-
tour of the flap starts hardening 
and the color of the skin starts 
blanching. (C) Gross picture after 
secondary debulking was per-
formed, showing an aesthetically 
excellent result. A CB
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must be injected evenly throughout the subcutaneous fat layer 
of the flap, until the contour of the flap starts to harden and the 
color of the skin starts to become blanched (Fig. 2) [1]. Lipo-
suction must avoid the pedicle area and the anastomotic site. 
Prominent excessive skin after liposuction should be excised 
partially around the margin of the flap so that the blood flow 
from the periphery is not blocked (Fig. 3) [6,7]. Such an exci-
sion may be performed after waiting a couple of months post-
surgery to see if the contour improves naturally from contrac-
tion of the skin, rather than performing the excision immediate-
ly after liposuction [5]. Liposuction can be safely performed 
when secondary debulking is planned with an adipofascial flap 
and skin graft, or with a local flap, such as a distally-based sural 

flap. Ultrasound-assisted liposuction causes less damage to the 
tissue and blood flow from negative pressure and mechanical 
stimulation, although it may cause damage due to the heating 
effect (Fig. 4) [1,8,9]. The advantages of flap contouring 
through liposuction are reducing the amount of subcutaneous 
tissue throughout the flap and protecting the vascular pedicles 
[1]. It could also maintain dermal blood flow and help manage 
the contouring of the surrounding tissues. The drawback of this 
method is its limited ability to remove highly fibrotic tissues 
[1,10]. Gentle compressive dressing or 3 to 5 days of suction 
draining should be performed postoperatively to prevent sero-
ma and hematoma.

Fig. 4. Flap contouring by ultrasound-assisted liposuction

Fig. 3. Excessive liposuction may cause skin necrosis

A patient underwent anterolateral thigh (ALT) free flap surgery to cover an open wound that occurred due to skin necrosis on the right foot dor-
sum after cellulitis. (A) Gross picture taken 6 months after ALT free flap surgery. The patient complained of discomfort when wearing shoes due to 
the bulky flap. (B) Gross picture 15 days after secondary debulking using ultrasound-assisted liposuction. It was safe to excise only one side of the 
long axis after liposuction.

A patient underwent a superficial circumflex iliac artery perforator (SCIP) free flap operation to cover an open wound on the right foot dorsum 
caused by a burn. (A) Gross picture taken 6 months after the SCIP free flap operation. The bulky flap limited dorsiflexion and caused discomfort 
wearing shoes. (B) Gross picture taken 6 months after secondary debulking using power-assisted liposuction. Partial skin necrosis was seen after 
the debulking procedure, but recovered without an additional procedure.
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TISSUE SHAVING WITH 
ARTHROSCOPIC CARTILAGE 
SHAVER
Tissue shaving with an arthroscopic cartilage shaver may be 
more convenient than liposuction for removing fibrotic tissues 
[11,12]. This method is particularly useful on head and neck ar-
eas treated with radiotherapy. When contouring the flap with a 
shaver, 3–5 mm of subcutaneous tissue should be left to prevent 
bleeding, skin necrosis, and depressions [11]. Operating in the 

oscillating mode is more convenient than doing so in the rotat-
ing mode, and the tip of the shaver should face downward dur-
ing the operation [3]. Cutting the pedicle area should be avoid-
ed to prevent hemorrhage. The drawback of this method is that 
it is difficult to remove excessive skin at the same time. Remov-
ing the skin simultaneously is highly likely to lead to skin necro-
sis, as hypodermic microvessels are removed together. The ex-
cessive skin may contract during the healing process, so excision 
is recommended if the redundant skin is still visible 3 weeks af-
ter shaving (Fig. 5) [11,12].

SKIN GRAFTING

Common complications after free flap operations include exces-
sive flap volume, inconsistent skin color, reduced flexibility of 
the skin surface, and reduced sensation of the skin. In theory, a 
free flap can be as thin as 3–4 mm, but that is not always possi-
ble. Secondary measures such as staged excision and liposuction 
may resolve these complications to a certain degree, but success-
ful results may not be possible in a single-stage operation. Lipo-
suction and excision require leaving at least 5 mm of tissue to 
avoid necrosis of the flap, which may seem thick in areas such as 
the head, ankles, and dorsum of the foot. Another way to cut 
down on excess in the flap is to remove all layers of skin from 
the flap, followed by removing the fat or muscle tissues under 
the flap and re-grafting the skin of the flap, which can be done in 
a single stage [13,14].

Direct excision of the subcutaneous tissue and fat from the fas-
cial layer should be performed after applying a tourniquet and 

Fig. 5. Arthroscopic cartilage shaver

Picture of an arthroscopic carti-
lage shaver used in secondary 
debulking procedures. (A) The 
hand piece of the arthroscopic 
cartilage shaver. (B) Magnified 
picture of the tip.
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Fig. 6. Flap contouring by full-thickness skin graft

A patient underwent an anterolateral 
thigh (ALT) free flap procedure to cover 
an open wound caused by skin necro-
sis on the right foot dorsum after 
trauma. (A) Gross picture taken 6 
months after ALT free flap surgery. The 
patient complained of discomfort 
when wearing shoes due to the bulky 
flap. (B) Debulking was performed af-
ter harvesting full-thickness skin from 
the flap. The vascularity of the recipi-
ent bed was confirmed by checking for 
the presence of numerous pinpoint 
bleeding spots on the debulked flap 
area. (C) Gross picture taken 6 months 
after secondary debulking using a full-
thickness skin graft. The contouring 
can be seen to have improved, and the 
patient no longer complained of func-
tional discomfort.
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harvesting full-thickness skin from the flap. Tangential excision 
is performed on the muscular part of the myocutaneous flap, if 
necessary. The tourniquet is loosened to confirm the vascularity 
of the recipient bed through the presence of numerous pinpoint 
bleeding spots in the debulked flap area. Vascular pedicles can 
be well preserved if the fascial layer is included in the flap when 
it is elevated, and if the fascia is left in place after removing sub-
cutaneous tissues [15]. Grafting of the harvested full-thickness 
skin onto the raw surface of the fascia is performed after hemo-
stasis. The full-thickness skin grafting procedure enables the 
sufficient removal of excess tissue to recover the contour of the 
normal limb and to improve the color match, enabling excellent 
aesthetic results. The skin also maintains its softness and pliabil-
ity, as the flap preserves the fascial layer [16]. Sensory outcomes, 
as checked by 2-point discrimination, have also reported to be 
enhanced (Fig. 6).

CONCLUSIONS

Functional and aesthetic issues may arise due to the thickness of 
the flap after reconstructive flap surgery, and secondary debulk-
ing can contribute to improved outcomes. This paper has sug-
gested the use of four of the many methods of secondary con-
touring (Table 1). Using a thin flap in the first place may be ideal 
for the operation, but when impossible, secondary flap debulk-
ing can enhance both functional and aesthetic outcomes.
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