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22Single Pedicled Profunda Femoral 
Artery Perforator Flap for Breast 
Reconstruction

Dajiang Song and Narushima Mitsunaga

For patients who need autologous breast reconstruction after 
mastectomy, it is a common choice to use the perforator flap 
of inferior abdominal artery based on abdominal free flap. 
However, not all patients have sufficient abdominal tissue, 
either because of low body mass index, scars, inappropriate 
perforations, or because they have had DIEP or abdominal 
wall plastic surgery before [1]. An alternative is the trans-
verse crescent-shaped upper gracilis myocutaneous flap 
(TUG) composed of upper tissue above the thigh [2–4]. 
However, TUG flap is considered to have some disadvan-
tages. The amount of tissue available in the thigh is scarce, 
the vascular pedicle is short (6–7  cm in length), and the 
donor area is prone to wound dehiscence and infection [5–7]. 
As reported in the successful cases, a number of solutions 
against these constraints have been described from many 
aspects, among which the profunda artery perforator flap 
(PAP) reported by Allen is the most interesting refinement 
[8]. PAP flap is based on the musculocutaneous or septal per-
forator of the second or third perforator of profunda femoral 
artery. They converge behind the gracilis muscle and supply 
blood to the skin and subcutaneous fat under the gluteal sul-
cus. According to clinical observation and preoperative 
imaging studies, about 97% of the thighs have at least one 
suitable perforating branch with an average diameter of 
1.9  mm in this area. The medial perforator is close to the 
adductor magnus, with an average distance of 3.8 cm from 
the midline and 5 cm below the gluteal sulcus, and the lateral 
perforator is close to the biceps femoris and lateral femoral 
muscle, with an average distance of 1.2 cm from the midline 
and 5 cm below the gluteal sulcus [9, 10]. When the abdomi-
nal tissue is insufficient, the flap can also be used as an alter-
native to provide soft tissue from the medial thigh donor area 

with relatively abundant tissue to complete breast recon-
struction. It can be regarded as an evolutionary form of TUG 
flap. According to the evaluation of reconstructed breast and 
donor area, PAP flap should have more advantages than TUG 
flap in theory [8].

As for the flap design, placing the perforator vessel in 
the center of the flap can optimize the blood supply of the 
flap to the greatest extent. Generally, it can carry 300–
400 g tissue, which is equal to the weight of resected tissue 
after most mastectomies, so it is suitable for most patients. 
The skin island that can be dissected is long, and the gen-
eral safety range is about 27 cm × 7 cm, which has promi-
nent advantages for secondary breast reconstruction and 
remedial breast chest wall reconstruction. The vascular 
pedicle is longer, with an average length of 9.9 cm, which 
makes the tissue flap implantation more flexible. Also, the 
vessels are well matched with those in the receiving area. 
As for the donor area, the scar is well hidden in the hip 
sulcus. There is no need to sacrifice the muscle like dissec-
tion TUG flap, and the anatomical range is farther away 
from lymphatic vessels, which can reduce the potential 
risk of subcutaneous seroma. The operation is more com-
plicated than gracilis myocutaneous flap, but you can mas-
ter it quickly after understanding the anatomical basis. The 
anatomy and surgical methods have been previously 
elaborated.

22.1  A Typical Case of Breast 
Reconstruction with Single Vessel 
Pedicled Profunda Femoral Artery 
Perforator Flap

The patient was a 60-year-old female with right breast mass 
found in physical examination for 1 week. The pathological 
diagnosis is invasive ductal carcinoma, histological grade I–
II. After admission, she underwent modified radical mastec-
tomy for right breast cancer and breast reconstruction with 
left profunda femoral artery perforator flap. The operation 
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a bFig. 22.1 Preoperative 
patient condition (a) and CTA 
angiography showing bilateral 
medial thigh perforator 
vessels (b)

Fig. 22.2 Design mark of intraoperative receiving area

was successful and the flap survived well. The patients was 
transferred to internal medicine department for chemother-
apy. The appearance of reconstructed breast was satisfactory 
during follow-up, and no tumor recurrence was found 
(Figs.  22.1, 22.2, 22.3, 22.4, 22.5, 22.6, 22.7, 22.8, 22.9, 
22.10, and 22.11).

The single vessel pedicled profunda femoral artery perfo-
rator flap for breast reconstruction has its characteristics and 
precautions: (1) There is the largest and most consistent pro-
funda femoral artery perforator on the surface of adductor 
major, so the design center point of the flap should be prop-
erly moved backward when dissecting the profunda femoral 
artery perforator flap. (2) As long as the site of the perforator 
is reasonably designed near the central area of the flap, the 
reliable blood supply of the larger flap can be ensured, 
because the blood supply of the medial femoral is abundant, 
which is different from the vascular distribution of the lower 
abdomen. Also, there is no obvious restriction on the vascu-
lar perforating body area. (3) Preoperative Doppler detection 
of the location of perforating vessels is often not highly accu-
rate, especially in female patients with thick fat on the inner 
thigh. If possible, CTA of the inner thigh should be used to 
determine the size, quantity, location, and source of perforat-
ing vessels.
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Fig. 22.3 Design of medial femoral perforator flap. The multi-leaf 
shape design can carry the inner thigh tissue to the greatest extent, but 
it will expand the scar. Finally, A transverse incision in shuttle shape 
was chosen. (1) Medial femoral muscle. (2) Adductor longus. (3) 
Gracilis muscle

a

b

Fig. 22.4 Intraoperative use of VR hybrid reality technology to assist 
in guiding the design of flap dissection
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Fig. 22.5 Lift the flap from 
the anterior to the posterior, 
reserve as much subcutaneous 
adipose tissue as possible in 
the flap, then expose the large 
perforating vessels between 
the gracilis and adductor 
longus, and separate them 
retrogradely. (1) Medial 
femoral muscle. (2) Adductor 
longus. (3) Great saphenous 
vein. (4) Gracilis muscle. (5) 
Adductor major. (6) Anterior 
branch of obturator nerve. (7) 
Perforating vessels
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Fig. 22.6 After the retrograde separation of the vascular pedicle of the 
gracilis muscle branch to the plane of the profunda femoral vessel, we 
switch to lift the posterior edge of the flap to expose a perforator vessel 

between the great adductor muscle and the semimembranosus muscle. 
(1) Adductor longus. (2) Gracilis muscle. (3) Adductor major. (4) 
Semimembranosus muscle. (5) Adductor major perforator vessel

a bFig. 22.7 After confirming 
the blood supply of the flap 
by the vascular clamping 
experiment, the perforating 
vessels of the adductor major 
were ligated and 
disconnected, and the 
perforating vessels of the 
gracilis muscle were 
separated retrogradely to the 
plane of the profunda femoral 
vessels
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aFig. 22.8 The gracilis 
perforator flap was dissected

a bFig. 22.9 (a) Immediate 
view of breast reconstruction 
after skin flap shaping. (b) 
The pattern of flap 
revascularization. (1) Internal 
mammary vessels. (2) 
Vascular pedicle of gracilis 
muscle branch

a bFig. 22.10 Direct closure of 
the flap donor area. (1) 
Gracilis muscle. (2) Adductor 
longus. (3) Medial femoral 
muscle. (4) Adductor major. 
(5) Semimembranosus muscle
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Fig. 22.11 The appearance and function 6 months after operation
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