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The thigh provides a rich source of perfora-
tors1 with large-caliber vessels2 and a reliable 
donor site for locoregional reconstruc-

tion of lower abdomen, trochanter, perineum, 
groin, pelvic, and knee defects.3 Traditionally, 

muscle flaps in the region (tensor fasciae latae, 
vastus lateralis, rectus femoris, gracilis, and sarto-
rius muscles) have provided reliable options for 
reconstruction. Perforator flaps spare the under-
lying muscle, lower donor-site morbidity, and have 
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Background: The superficial femoral artery and medial thigh region has been 
an underused donor site for perforator flaps. This study evaluated perfora-
somes of the superficial femoral artery and its principal branches to review the 
clinical applications for locoregional reconstruction.
Methods: Twenty-six fresh cadaveric lower extremities were dissected. Perfora-
tor size and anatomical course from the superficial femoral artery, descending 
genicular artery, and saphenous artery branch were documented. Perforators 
were selectively injected with iodinated contrast to assess vascular territories 
using computed tomography. A retrospective chart review was conducted on 
consecutive patients (2014 to 2015).
Results: One hundred thirty perforators were mapped in the medial thigh 
region. Eleven extended medial thigh perforator flaps and 15 hemicircumfer-
ential flaps were harvested. The mean distance from the joint line was 16.7 
± 7.3 cm. Perforators arose from the superficial femoral artery (62 percent), 
saphenous artery branch (23 percent), and descending genicular artery (15 
percent). Superficial femoral artery perforators were located around the mid 
and proximal thigh region (p < 0.001). The median perforasome surface area 
was 244 cm2, representing 36 percent in hemithigh flaps with preferential filling 
in the anteromedial region. Proximal perforasomes were the smallest. Perfora-
some areas based on vessel origin were comparable; however, saphenous artery 
perforators had a broader perforasome compared with descending genicular 
(p = 0.01) and superficial femoral artery perforators (p = 0.04). Six clinical 
case examples were presented for knee, thigh, and lower leg reconstruction.
Conclusions: The superficial femoral artery or its branches can provide non-
traditional reconstructive perforator flap options in regional reconstruction. 
They can be simple to harvest using a free-style approach, do not require pre-
operative imaging, offer a one-stage reconstructive method with low morbidity, 
and obviate the need for microsurgery or muscle flaps. (Plast. Reconstr. Surg. 
143: 613e, 2019.)
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largely superseded the use of muscle flaps, which 
can be used as secondary options or lifeboats. The 
anterolateral thigh flap is one of the most widely 
used workhorse perforator flaps in reconstructive 
surgery.4–7 Other previously described thigh flaps 
include the anteromedial thigh flap,8–10 gracilis 
perforator,11–14 saphenous flap,15,16 lateral superior 
genicular flap,17,18 and profunda artery perforator 
flap.19 In contrast to the lateral thigh region, the 
medial thigh has received less attention as a donor 
site for perforator flaps, despite potential advan-
tages with a less conspicuous donor-site scar, tissue 
laxity, and less hair-bearing skin.

Knowledge of regions of dominant perfora-
tor “hot spots” has helped to propagate the role 
of perforator flaps through the design of ad hoc 
flaps in a “free-style” approach.20,21 Although 
underappreciated, the superficial femoral artery 
has been a source artery for perforator flaps of the 
anteromedial thigh region, giving off clinically 
relevant direct and indirect cutaneous perfora-
tors throughout its course and from its two prin-
cipal branches: the descending genicular artery 
and the saphenous artery. This study aimed to 
map the location of dominant clinically relevant 
perforators in the medial thigh region from the 
superficial femoral, descending genicular, and 
saphenous arteries and describe vascular territo-
ries that may form the basis of free-style perforator 
flaps for locoregional reconstruction and present 
clinical applications.

MATERIALS AND METHODS
A total of 26 lower extremities from fresh human 

cadavers were acquired through the Mayo Clinic 
whole body donor program. The anatomical study 
was performed at the department of anatomy, after 
receiving institutional review board approval from 
the biospecimens subcommittee (no. 14-006022).

Anatomical Dissection
A medial midaxial line was drawn as a reference 

line from the pubic tubercle to the medial femo-
ral condyle, extending to the knee joint line. An 
anterior incision was made from the midinguinal 

point to the midpoint of the superior border of 
the patella. Fifteen thigh flaps were circumferen-
tially elevated from the anterior to posterior mid-
line of the thigh in a subfascial plane under 4.5× 
loupe magnification (Fig. 1). Perforators greater 
than 0.5 mm in size originating from the superfi-
cial femoral, descending genicular, and saphenous 
arteries were mapped in relation to set refer-
ence points. The largest perforators in the upper, 
midthigh, and distal thigh were selected and can-
nulated with 24-gauge intravenous catheters (BD 
Insyte; Becton Dickinson, Franklin Lakes, N.J.) for 
computed tomographic angiography evaluation. 
The remaining perforators were sealed with metal 
vessel clips (Horizon; Teleflex, Wayne, Pa.). Eleven 
flap designs were isolated on a single dominant 
perforator in the middle and distal thigh, after 
mapping of perforators form the superficial femo-
ral, descending genicular, and saphenous arteries, 

Fig. 1. Illustration of planned anatomical dissections and land-
marks for hemicircumferential (yellow) and extended perfora-
tor flaps (blue line) raised on fresh cadaveric specimens of the 
lower extremities. MIP, midinguinal point; PT, pubic tubercle; P, 
patella; JL, joint line; PC, popliteal crease; PMT, posterior midline 
of the thigh. (©2016Mayo.)

Supplemental digital content is available for 
this article. Direct URL citations appear in the 
text; simply type the URL address into any Web 
browser to access this content. Clickable links 
to the material are provided in the HTML text 
of this article on the Journal’s website (www.
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and then evaluated using three-dimensional com-
puted tomographic angiography (Fig. 1).

Three-Dimensional Computed Tomographic 
Angiography

After an initial scout image, a 50:50 mixture 
of 0.9% normal saline and iodinated contrast 
medium (Omnipaque 240; GE Healthcare, Little 
Chalfont, United Kingdom) was warmed to 37°C, 
and 3 ml was injected into the chosen perfora-
tor using a Harvard precision pump and scanned 
with a dual-source computed tomography system 
(127 SOMATOM Definition FLASH; Siemens 
Healthcare, Forchheim, Germany) reconstructed 
at 0.4-mm thickness and 0.4-mm increments. In 
flaps with multiple perforators, 24 to 36 ml of 
warm heparinized saline (37°C) was infused fol-
lowing the initial injection and a repeated scan 
confirmed adequate flushing before the next 
injection. Three-dimensional volume-render-
ing software was used for data analysis (Fig. 2) 
(Syngo 133 Multimodality Workplace; Siemens 
Healthcare).

For perforator mapping, mean and standard 
deviation were calculated for continuous variables 
and analyzed using an independent t and analysis 
of variance when data were distributed normally. 
Perforasome data were analyzed using nonpara-
metric tests (Wilcoxon or Kruskal-Wallis test for 
multiple groups). and the median and interquar-
tile range was presented for continuous variables. 
Categorical variables were analyzed using the 
chi-square or Fisher’s exact test when appropri-
ate. Analysis was performed using JMP Version 11 
(SAS Institute, Inc., Cary, N.C.) statistical software.

Surgical Technique
The sartorius muscle was used as the key sur-

face landmark. Although preoperative imaging was 
not routinely performed to identify the location of 
perforators, imaging could be an adjunct if it had 
been performed as part of the patient workup. The 
size of the defect and quality of the surrounding 
tissues were assessed for suitability for locoregional 
reconstruction. Perforators were identified intra-
operatively with a handheld Doppler probe and 
evaluated for strength and quality of the signal. 
The ideal perforator permitted an eccentric flap 
design and was located closest to the defect but 
outside the zone of trauma or irradiation. An ini-
tial exploratory incision was made anteriorly, and 
dissection was carried out posteromedially in a sub-
fascial plane to expose the perforators. The perfo-
rators were reassessed and the largest perforator 

(>2 mm at the fascial level) with a strong arterial 
and venous Doppler signal and close to the defect 
was selected. In addition, selection of a perforator 
that would permit a pivot point and rotation of 90 
to 120 degrees would minimize the arc of rotation 
for locoregional reconstruction. This would help 
minimize the risk of venous congestion from ten-
sion or pedicle twisting. An element of versatility 
may be required during flap harvest following the 
initial exploratory incision, to allow for appropriate 
adjustments of the skin paddle if the largest perfo-
rator is not found within the original flap design. 
This follows the principle of free-style pedicled 
flaps in that a flap can be harvested on any domi-
nant clinically relevant perforator,20 and must still 
take into consideration pivot points, arcs of rota-
tion, and local tissue laxity.

The pedicle was dissected as required toward 
the perforator origin. As both the descending genic-
ular and saphenous arteries are expendable, per-
forators arising from them can be dissected to the 
origin on the superficial femoral artery and poten-
tially provide additional perforator length. As the 
superficial femoral artery coursed along the thigh, 
the descending genicular and saphenous artery 
branches most commonly arose from the same take-
off point from the superficial femoral artery, either 
before entering the adductor hiatus or just within 
the adductor canal. Variations in branching pattern, 
including separate takeoffs directly from the superfi-
cial femoral artery, or absence of either branch with 
subsequent variation in the distal branching pat-
terns within the knee region, were observed. Perfo-
rators may arise directly from the superficial femoral 
artery (more commonly in the midthigh) or either 
branch, and may be septocutaneous or musculo-
cutaneous. The presence of small communicating 
branches seen between the saphenous and descend-
ing genicular arteries may render the vascularity of 
the skin paddle more robust through preservation 
of these interperforator linking vessels.

An eccentric skin paddle design and intramus-
cular perforator dissection provided additional 
length for groin, knee, proximal tibia, popliteal, 
and thigh coverage. The skin paddle should not 
extend too much beyond the anterior midline or 
medial (midaxial) line of the thigh. The dimen-
sions for flap design were dependent on donor 
tissue laxity and size of the soft-tissue defect. Fol-
lowing pedicle dissection, the remainder of the 
flap was incised and raised in a similar manner. 
(See Video, Supplemental Digital Content 1, 
which demonstrates clinical case examples for 
the design and harvest of the superficial femoral 
artery perforator free-style flaps, available in the 
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“Related Videos” section of the full-text article on 
PRSJournal.com or, for Ovid users, available at 
http://links.lww.com/PRS/D322.) The long saphe-
nous vein and saphenous nerve were preserved 
when possible. However, if a subcutaneous vein 
was identified proximally within the flap, this 

would be dissected and harvested with the flap 
as an option for supercharging in the larger flap 
designs. The flap was rotated into the defect in the 
direction providing minimal tension and twisting 
of the pedicle, to create an S-shaped pedicle. (See 
Video, Supplemental Digital Content 2, which 

Fig. 2. Coronal view of a maximum intensity projection image of perforator injection (red 
arrow) following computed tomographic scanning using an ultra-high-resolution proto-
col and capture of dominant linking vessels (yellow arrows). (Above) Midthigh superficial 
femoral artery perforator injected, demonstrating capture of anterior longitudinal link-
ing vessel and bidirectional flow proximally and distally. (Below, left) Saphenous artery 
perforator injected, demonstrating a broad perfusion territory and capture of lateral and 
proximally directed perfusion along longitudinal linking vessels. (Below, right) Midthigh 
superficial femoral artery perforator located toward the medial line (dashed line) and 
demonstrating more broad, more radial perfusion, with proximal and distal flow.

http://links.lww.com/PRS/D322
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demonstrates the potential range of rotation and 
advancement of a harvested midthigh superficial 
femoral artery pedicled perforator flap for locore-
gional coverage, available in the “Related Videos” 
section of the full-text article on PRSJournal.com 
or, for Ovid users, available at http://links.lww.com/
PRS/D323.) The donor site was closed with pro-
gressive tension sutures, ensuring that there was 
no tension over the pedicle. A small skin graft 
may be used to assist in a tension-free closure in 
this area (Fig. 3). This may be required in areas 

with more limited soft-tissue laxity to allow com-
plete primary closure (e.g., distal thigh). These 
small skin grafts contract over time, and may be 
later excised if requested. Following flap inset, the 
Doppler signal was reassessed and flap perfusion 
was assessed clinically and with laser-assisted indo-
cyanine green fluorescence angiography.

Clinical Cases
A retrospective chart review was con-

ducted of patients who underwent locoregional 

Video 1. Supplemental Digital Content 1 demonstrates clinical 
case examples for the design and harvest of the superficial femoral 
artery perforator free-style flaps, available in the “Related Videos” 
section of the full-text article on PRSJournal.com or, for Ovid users, 
available at http://links.lww.com/PRS/D322.

Video 2. Supplemental Digital Content 2 demonstrates the poten-
tial range of rotation and advancement of a harvested midthigh 
superficial femoral artery pedicled perforator flap for locoregional 
coverage, available in the “Related Videos” section of the full-text 
article on PRSJournal.com or, for Ovid users, available at http://
links.lww.com/PRS/D323.

http://links.lww.com/PRS/D323
http://links.lww.com/PRS/D323
http://links.lww.com/PRS/D322
http://links.lww.com/PRS/D323
http://links.lww.com/PRS/D323
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reconstruction with perforator flaps based on 
the superficial femoral artery or its branches 
in the medial thigh performed by the senior 
author (M.S.-C.) (institutional review board no. 
14-000291). Patient demographics and proce-
dural and postoperative details were collected.

RESULTS
One hundred thirty perforators were mapped 

in the medial thigh region (Fig. 4) using 26 lower 

Fig. 4. Illustration representing the perforator “hot spots” cor-
relating to the results of anatomical dissections and mapping 
of perforators in the medial thigh. The graph represents the 
relative distance of the perforators from the medial to the pubic 
tubercle (PT) (medial line) on the y axis and the relative distance 
anterior or posterior to this line on the x axis for each specimen. 
JL, joint line. (©2016 Mayo.)

Fig. 3. Clinical case example of the right distal thigh of a 
76-year-old man who presented with wide local excision 
of a high-grade fibrosarcoma of the right distal thigh and 
previous radiotherapy. Perforators were identified with a 
handheld Doppler probe intraoperatively and reassessed 
following an anterior exploratory incision and subfascial 
dissection. The distal portion of the flap was resected fol-
lowing an area of hypoperfusion intraoperatively shown 
on laser-assisted indocyanine green fluorescence angiog-
raphy. (Above) Defect with an exposed joint capsule and 
tendons and sacrifice of the medial joint capsule. (Center) 
A flap based on a branch from the descending genicu-
lar artery was raised based on a single perforator. (Below) 
The flap was rotated 90  degrees and inset under minimal  
tension.
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extremities (15 medial hemithigh region and 11 
extended perforator flaps). There was a similar dis-
tribution of musculocutaneous and septocutaneous 
perforators, 47 and 53 percent, respectively, and the 
distributions were comparable based on perforator 
origin (p = 0.27). Distal clinically relevant perfora-
tors were found exiting the vastus medialis, between 
the vastus medialis and sartorius muscles, or sarto-
rius and gracilis (Fig. 5). The mean distance of per-
forators from the joint line was 17 ± 7.3 cm, with the 
middle 50 percent of perforators found between 11 
and 23 cm. The majority of perforators came directly 
off the superficial femoral artery (62 percent), fol-
lowed by the saphenous artery (23 percent) and the 
descending genicular artery (15 percent). Based 
on perforator origin, superficial femoral artery 
perforators were predominantly located around 
the middle and proximal thigh region (p < 0.001). 
Descending genicular artery perforators were more 

anteriorly located (p = 0.05). Perforator diameter 
at the level of the fascia was comparable based on 
distances from the joint line and based on origin. 
The mean pedicle length in musculocutaneous 
and septocutaneous perforators to the superficial 
femoral artery origin was 10 and 9 cm, respectively  
(p = 0.64). Descending genicular artery perforators 
had an average pedicle length of 10 cm, compared 
with 7 cm for the saphenous artery perforators and 
8 cm for superficial femoral artery perforators; the 
difference was statistically significant (p < 0.01).

The median perforasome surface area was 
244 cm2 (interquartile range, 184 to 290 cm2), 
with an average perforasome percentage to flap 
area of 36 percent of a hemithigh flap (interquar-
tile range, 26 to 42 percent) and with preferen-
tial filling in the anteromedial region. Regardless 
of source vessel, perforators closer to the medial 
line captured transverse linking vessels and 

Fig. 5. Anatomical dissection of a red latex–injected fresh cadaveric lower 
extremity (above) demonstrating perforators from the superficial femoral 
artery and descending genicular artery branches. (Below) Image demon-
strating perforators from the superficial femoral artery passing posteriorly 
to the sartorius muscle. VM, vastus medialis; SFA, superficial femoral artery.
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produced broader (transverse) perfusion terri-
tories (Fig. 2). The smallest perforasome areas 
were based on proximal perforators (177 cm2) 
compared with distal (average, 231 cm2; p = 0.09) 
and middle third perforators (average, 260 cm2;  
p = 0.07). Proximal perforators also had lower 
average perforasome volume in their vascular 
territories, but this was not significantly different 
when compared across all three groups (p = 0.23).

Comparison of perforasome area based on 
vessel origin demonstrated that median perfora-
some areas were 249 cm2 (interquartile range, 198 
to 291 cm2), 257 cm2 (interquartile range, 192 to 
328 cm2), and 250 cm2 (interquartile range, 132 to 
277 cm2) for the superficial femoral, saphenous, 
and descending genicular artery–based perfora-
tors, respectively (p = 0.6), although the variation 
in perforasome size was highest among the perfo-
rasomes of the saphenous artery perforators. In the 
midthigh, saphenous artery perforators had a statis-
tically significant broader perforasome compared 
with the descending genicular artery (p = 0.01) and 
superficial femoral artery perforators (p = 0.04).

Anatomical Variation in Superficial Femoral 
Artery Branching

Variations in the distal branching patterns of 
the superficial femoral artery, which have been 
recorded in prior anatomical studies, were doc-
umented.15,22–24 In most cases, the descending 
genicular artery arose from the superficial femo-
ral artery and gave rise to the saphenous artery 

branch after 1.5 to 4 cm that continued distally 
to terminate on the anteromedial proximal tibia, 
accompanied by the saphenous nerve (Fig. 6). In 
this study, the saphenous artery came directly off 
the superficial femoral artery in two cases and with 
an absent saphenous artery branch in one case.

Clinical Cases
Flaps based on the superficial femoral artery 

can be executed successfully for locoregional 
reconstruction of soft-tissue tumors, trauma, 
and coverage of metalwork,3,25 as demonstrated 
in Figures 3 and 7 through 9). This flap can 
provide thin and supple skin, which is ideal for 
knee coverage. (See Video, Supplemental Digi-
tal Content 3, which demonstrates the free-style 
approach to knee coverage demonstrating intra-
operative perforator assessment and selection 
based on size and signal quality, and readjust-
ment of flap design based on musculocutaneous 
perforator through the vastus medialis, that com-
monly originates from the descending genicular 
artery, available in the “Related Videos” section 
of the full-text article on PRSJournal.com or, for 
Ovid users, available at http://links.lww.com/PRS/
D324.) Table 1 provides a summary of the clinical 
case series.

DISCUSSION
The medial thigh is an underused region com-

pared with the anterolateral thigh for locoregional 
and free-flap reconstruction. The scope of this 

Fig. 6. Anatomical dissection in a fresh cadaveric lower extremity 
specimen demonstrating the descending genicular and saphe-
nous artery branching pattern in the distal medial thigh. DGA, 
descending genicular artery; SFA, superficial femoral artery; SAB, 
saphenous artery branch.

http://links.lww.com/PRS/D324
http://links.lww.com/PRS/D324
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study was to reevaluate the anatomy of the medial 
thigh region and the “hot spots” of perforators aris-
ing from the superficial femoral artery and its prin-
ciple branches, and to summarize their perfusion 
territories and the implications to flap design.

Proximal Thigh
It is important to highlight that nomenclature 

in the literature associated with free-style or named 
perforator flaps originating from the superfi-
cial femoral artery or its branches in this region 
(medial thigh flaps, anteromedial thigh flaps, 
sartorius flaps) has not been clear. The medial 
thigh flap described by Baek in 198326 was a fas-
ciocutaneous flap based on the superficial femo-
ral artery perforators. Koshima et al. reported that 
the medial thigh flap was supplied by perforators 
directly arising from the superficial femoral artery 
and noted large cutaneous perforators, in addi-
tion to multiple musculocutaneous perforators.27 
The cutaneous perfusion of these superficial fem-
oral artery perforators may variably overlap with 
those of the anteromedial thigh flap9 previously 
described by Song et al., which are based on the 
medial descending branch (or described as the 

rectus femoris branch) of the lateral circumflex 
femoral artery.8,10,28 Similarly, the proximal skin 
territory may overlap with a perforator from the 
medial circumflex femoral artery, which usually 
arises as a musculocutaneous perforator of the 
gracilis muscle, that has axiality of flow orientated 
parallel to the groin crease, instead of the longitu-
dinal axis of the thigh. In our anatomical studies, 
proximal third perforators demonstrated trans-
versely oriented perfusion patterns, with more 
limited distal extension. This has clinical implica-
tion for flap design based on proximal superficial 
femoral artery perforators.

Midthigh and Distal Thigh
Previous studies have shown an average of 4.9 

perforators per thigh, which are mainly septocuta-
neous.9 Cormack and Lamberty29 identified large, 
consistent perforators emerging around the 
medial border of the sartorius muscle in the apex 
of the femoral triangle. This pedicle was found in 
100 percent of dissections in a study by Mojallal 
et al., 1 cm posterior to the medial reference line, 
between the sartorius and gracilis.3

Fig. 7. A 25-year old African American man presented following a motor vehicle accident with 
a soft-tissue defect after débridement over the left knee with exposure of the patella, medial 
collateral ligaments, and knee joint. (Above, left) An anterior exploratory incision was made and 
a distal perforator was identified in the septum between the vastus medialis and sartorius mus-
cles. (Below, left) The pedicle was dissected and the flap was elevated and rotated into the defect. 
(Right) The donor site was closed with progressive tension sutures and a closed suction drain, and 
a small skin graft was placed over the pedicle to avoid any undue tension.



Copyright © 2019 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 

622e

Plastic and Reconstructive Surgery • March 2019

As the superficial femoral artery courses dis-
tally, it gives off the descending genicular artery, 
which is a large fasciocutaneous vessel arising 
commonly just above the adductor hiatus and 
dividing into a superficial saphenous artery, a 
deep muscular branch supplying the vastus medi-
alis and osteoarticular branch that contribute to 
the arterial anastomotic network around the knee 
joint.29–31 The distal end of the articular branch 
of the descending genicular artery may be anas-
tomosed to the superior medial genicular artery 
in 80 percent of cases.24 There are three main ves-
sels supplying the vastus medialis (i.e., superior, 
middle, and inferior), of which the middle is the 
most dominant. The inferior may arise from the 
superficial femoral artery, but all send musculocu-
taneous perforators to the skin.29 Koshima et al.27 
identified multiple septocutaneous and muscle 
perforators between the sartorius, adductor, and 
vastus medialis muscles, or penetrating the vas-
tus medialis. In the lower one-third of the medial 

thigh, perforators arising from the superficial 
femoral artery were mainly lateral to the sartorius 
muscle.27 The saphenous artery travels distally 
behind the sartorius muscle, in close relation to 
the saphenous nerve, and runs into the subcuta-
neous tissue, terminating on the anterior tibia. 
There is notable anatomical variation in the dis-
tal anteromedial thigh and branching patterns of 
the descending genicular and saphenous arteries, 
which has been previously recognized, including 
absence of either branch.15,22–24,29,31,32

Perforasomes
Mojallal et al.29 studied vascular territories of 

midthigh direct superficial femoral artery per-
forators in 10 flaps demonstrating preferential 
perfusion of the skin distal and posterior to the 
perforator pedicle (average area, 182 cm2). This 
demonstrates that the fascial plexus has marked 
axiality aligned with the long axis of the sartorius 
muscle and runs longitudinally in association with 

Fig. 8. A 15-year-old male patient underwent wide local excision of a synovial sarcoma of the left calf. (Above, right) A 25 × 7-cm 
defect with partial excision of the gastrocnemius and soleus muscles and exposed posterior tibial neurovascular bundle. (Above, 
left) An immediate reconstruction was performed with a left free-style propeller flap based on a distal perforator off the descend-
ing genicular artery. (Below, left) A 30 × 9-cm flap was designed in the longitudinal axis of the thigh. (Below, right) The donor site 
was closed with progressive tension sutures and an small split skin graft was placed over the pedicle.
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cutaneous nerve filaments.29 Studies on skin per-
forator perfusion from the descending genicular 
artery or the saphenous artery were more limited. 

Iorio et al.22 performed ink injections studies dem-
onstrating that the descending genicular artery 
perforator vascular territory was preferentially 
centered over the medial knee of approximately 
70 cm2 and the saphenous artery vascular territory 
was generally larger (up to 361 cm2), extending 
from the medial knee to the medial aspect of the 
lower leg.22 Saphenous artery perforators have 
shown a wide area of skin perfusion medially and 
up to 10 cm above the knee.15,16

In our study, proximal and midthigh perfo-
rators arose mainly from the superficial femo-
ral artery; however, within the distal third, the 
dominant perforators originated from the saphe-
nous artery and superficial femoral artery, and a 
smaller proportion originated from the descend-
ing genicular artery, which aligned with previous 
studies.3,33 The sizes of the perforasomes from the 
three source arteries were comparable, although 
the saphenous artery perforasome was the most 
variable. Perforasomes in the proximal thigh were 
significantly smaller, and the axiality of flow fol-
lowed a more transverse pattern among the most 
proximal perforators. Although it was previously 
reported that the size of flaps from distal antero-
medial thigh perforators should traditionally 
not extend into the proximal half of the thigh 
to ensure vascular reliability,33 further anatomi-
cal work and clinical experience have shown that 
flaps can be designed much larger when raised in 
the longitudinal axis of the thigh.8,32 This may be 
attributed to the rich vascular plexus in the medial 
thigh32 and the capture of longitudinal anterior 
linking vessels (Fig. 2).

Clinical Applications
This extension of anatomical knowledge and 

perforasomes can be clinically applied to empha-
size that the medial thigh region offers a source of 
clinically relevant perforators from the superficial 
femoral artery or its principal branches (Fig.10). 
These perforators extend the ability to harvest 
flaps with a reliable blood supply, regardless of the 
source vessel, and can offer excellent alternative 
options for locoregional reconstruction around 
the knee, distal thigh, proximal tibia, posterior 
calf, and groin (Fig. 11).32,34,35 Proximal superfi-
cial femoral artery perforator flaps can be used 
for the reconstruction of large groin defects or 
other proximal thigh defects,35 and offer an alter-
native to pedicled rectus abdominis musculocu-
taneous flaps and deep inferior epigastric artery, 
gracilis, and anterolateral thigh flaps. The afore-
mentioned flaps have an associated morbidity 
resulting from the use of an indispensable muscle 

Fig. 9. A 35-year-old woman presented with sarcoma of the 
left medial thigh. (Above) Closure was carried out as a freestyle 
perforator flap design based on a proximal superficial femoral 
artery perforator. (Center) A 21 × 7-cm flap was designed and 
rotated 170  degrees into the defect, and part of the flap was 
deepithelialized to reduce the dead space medially. (Below) The 
donor site was closed with progressive tension sutures.
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or a long intramuscular dissection.35 Similarly, 
perforator flaps based on the superficial femoral, 
descending genicular, and saphenous arteries can 
all offer an alternative to local muscle flaps, such 

as gastrocnemius or gracilis muscles, medial sural 
artery, and distally based anterolateral thigh flaps 
for soft-tissue coverage around the knee32,33 or 
even the proximal third of the leg, as in our case 

Video 3. Supplemental Digital Content 3 demonstrates the free-
style approach to knee coverage demonstrating intraoperative 
perforator assessment and selection based on size and signal qual-
ity, and readjustment of flap design based on musculocutaneous 
perforator through the vastus medialis, that commonly originates 
from the descending genicular artery, available in the “Related Vid-
eos” section of the full-text article on PRSJournal.com or, for Ovid 
users, available at http://links.lww.com/PRS/D324.

Table 1. Summary of Clinical Cases of Freestyle Pedicled Perforator Flaps from the Superficial Femoral Artery 
or Its Principal Branches for Locoregional Reconstruction

Case
Age  
(yr) Sex Indication

Defect 
Size 
(cm) Operation

Flap Size  
(cm) Complications

1 76 M Myxoid fibrosarcoma medial distal 
thigh, exposure of joint capsule 
and tendons

15 × 20 Free-style pedicled per-
forator based on DGA

25 × 10 Distal tip excised 
intraoperatively; 
delayed healing 
in 5% of split skin 
graft

2 25 M Trauma lower leg and knee, with 
exposure of joint

12 × 8 Free-style pedicled per-
forator based on DGA

18 × 10 None

3 15 M Synovial sarcoma of left posterior 
lower leg, with partial excision of 
muscle and exposure of the PTA 
neurovascular bundle

25 × 7 Free-style pedicled per-
forator based on SFA

30 × 9 Excision of distal 
partial necrosis 
of flap

4 35 F Sarcoma left medial thigh with 
exposure of vessels

20 × 15 Free-style pedicled 
perforator based on 
proximal SFA

21 × 7 None

5 66 M Previous gunshot wound to right 
knee requiring soft-tissue cover-
age before total knee replacement

23 × 6 Free-style pedicled per-
forator based on SFA

25 × 6 None

6 47 F Sarcoma left medial thigh 30 × 25 Free-style pedicled 
perforator based on 
proximal SFA, tip of 
flap hypoperfused and 
excised, combined 
with a keystone flap 
for coverage of distal 
defect

26 × 10 None

M, male; F, female; DGA, descending genicular artery; SFA, superficial femoral artery; PTA, posterior tibial artery. 

http://links.lww.com/PRS/D324
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series. The flaps can provide larger, more robust 
flaps compared with distally based anterolateral 
thigh flaps for lower extremity coverage and a 
more conspicuous scar in the medial thigh. They 
may offer an alternative solution to free flaps in 
the knee and proximal third of the leg. These 
flaps can reduce the need to sacrifice muscle, and 
can offer thin, supple tissue and better cosmesis 
by avoiding the need for extensive skin grafting. 
However, muscle flaps remain available as a life-
boat option.

Preoperative imaging was not routinely per-
formed in clinical cases, but perforators were ini-
tially identified using a handheld Doppler probe. 
Although our case series is limited by a small 
sample size, it has highlighted the potential util-
ity of perforator flaps in the medial thigh region 
from the superficial femoral, descending genicu-
lar, and saphenous artery perforators for locore-
gional reconstruction. Flaps were harvested in a 
free-style approach and can be raised to have a 
large skin paddle based on our own clinical expe-
rience and published case series.27 There may be 
a potential role for these flaps to be harvested for 
free tissue transfer as composite flaps with bone or 
chimeric flaps for complex defects. Furthermore, 
this donor site offers several notable advantages: 
it can provide a more conspicuous scar; it may 
contain less hair-bearing skin; it is associated with 

Fig. 10. Computed tomographic three-dimensional reconstruction 
with bone removal of a right cadaveric lower limb injected with 
barium sulfate to demonstrate the course of the superficial femo-
ral artery (SFA) in the thigh and multiple cutaneous perforators 
(red arrows) arising from the superficial femoral artery, descending 
genicular artery (DGA), and saphenous artery (SA) supplying the 
midthigh region. (Blue circle represents patella). (©2016 Mayo.)

Fig. 11. Illustration demonstrating potential flap design and locoregional flap 
options using a superficial femoral artery perforator from the midthigh (left and cen-
ter) and proximal thigh (right).
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lower morbidity by sparing the underlying mus-
cle; it potentially has greater skin laxity, allowing 
primary closure of the donor site (although this is 
more limited around the knee); and thin, supple 
flaps can be raised, which may be more desirable 
in certain reconstructive cases.3,15,26,33

CONCLUSIONS
Although there is notable regional ana-

tomical variation, the medial thigh region has 
a rich constituent of perforators arising from 
the superficial femoral artery or its branches 
that can provide nontraditional reconstructive 
options for locoregional reconstruction. These 
flaps can be relatively simple to harvest, do not 
require preoperative imaging, provide a one-
stage reconstruction method with low morbidity, 
and obviate the need for microsurgery or muscle 
flap options.
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