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1 (Table2), & AFoA] 7|F=Ho =2 A3
o]9] HFFE QEZo] 423.6+31.0mme] 1L, 1%
2 427.6+31.6mm=Z 4.0mmyloer, Ax: 2 &2&
o] 54.3° ¢} =] 54.1° 24 0.2°2] zlo|E HY
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282 Zo]x= 396.7+39.9
mm (G2} 405.2+53.9 mm, oJz} 376.8+ 16.8 mm)
24 A wet FAH oz Atelrt (P
<0.05), =2 36.5+7.9mm (F=} 36.8+8.3mm, o3
2} 352+7.0mm)E Jepger whizle] EA %
ol gt (Table 2).
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Table 1. Mean value of distance between the landmarks

(Unit : mm)
Mean SD
Male Female Tota

A-B (RY) 4439+240 397.8+16.0 423.6+31.0

(LY) 4475+26.0 4024+16.2 427.6+31.6
A-D (RY) 1285+26.3 120.3+123 1249+214

(LY) 132.4+31.7 122.1+11.8 127.9+25.2
A-C (RY) 445.1+28.8 398.8+13.7 42544137

(Lt) 4495+323  399.7+20.1 427.5+37.0
OA  (RY) 52.7+5.1 56.4+3.2 54.3+3.2

(LY) 52.8+4.6 55.7+4.2 54.1+48
0D (RY) 120.1+£26.0 118.6+5.9 119.5+5.9

(LY) 121.5+15.9 117.0+£9.1 119.5+134
A-A 236.7+14.6 229.3+17.2 2334+16.0

Abbreviations

A : The point of the anterior superior iliac spine

B : The point of the center of the patella

C: The point of the center of the media part of the patella
D : The point of the pubic tubercle

UA : The angle between B-A and A-D

0D : The angle between A-D and D-C.

Table2. Mean value of the age, length, width of the rectus

femoris muscle (Unit : mm)
Mean+ SD (Range)
P-value
Male Female Tota
Number 38 30 68
Age(year) 61.9+16.9 652+231 669+17.9
gely (46~95)  (46~92)  (46~95)

405.2+53.9 376.8+16.8 396.7+39.9

Length(MM) 0> 457) (3765~ 400) (222~ 457) <00
. 368+83 352470 365+7.9
width(mm) = 53" 4g5) (35.5-48) (23~485) O3

Pl P& g Helx 77.7+£124mm
(A 79.2+13.1mm, &} 74.4-+£10.0mm)o] 32, 2
E3dA 29 5w Zol: 299.9+22.8mm (F
2}, 306.4+21.6 mm, ]z} 284.6+17.9 mm)si ok
(Table 3).
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Table 3. Mean value of the length of anterior and posterior Table 4. Mean value of the length of pedicle (Unit : mm)
tendon of the rectus femoris muscle (Unit : mm) Mean+SD (n)
Mean=+ SD (Range) Total Male Female Total
Male Femae PO  351+9.1(38) 3L4+61(28) 33.9+8.7(66)
AOT 138.0+32.8 130.4+20.7 135.8+29.8 P1 15.7+£7.9(38) 11.3+6.7(28) 13.8+7.7(66)
(25~ 178) (101~ 164.5) (25~178) P2 13.4+7.9(38) 87+24(28) 12.6+7.5(66)
POT 3514157 281+9.1 329+14.4 P3 16.5+14.0(32) 125+7.1(22) 14.8+11.6(54)
(27.6~116) (17~46) (17~116) Abbreviations
AT 79.2+13.2 74.4+10.0 77.7+12.4 PO : The length from the lateral circumflex femoral artery to furcation
_ _ _ point
(53~925) (67.5~99) (53~99) P1 : The length from the furcation point to first muscular branch
PIT 306.4+21.6 284.7+17.9 299.9+228 P2 : Thelength from the furcation point to second muscular branch
(263~ 353) (271.5~317) (263~ 353) P3 : The length from the furcation point to third muscular branch.
Abbreviations

AOT : length of the anterior surface of the tendon at origin site
POT : length of the posterior surface of the tendon at origin site
AIT : length of the anterior surface of the tendon at insertion site
PIT : length of the posterior surface of the tendon at insertion site

o]7H& pedicleo] Z=Hx]7] H7bA| 8] Z el 66 <
ol A 33.9+8.7mm (FA} 384 35.1+9.7mm, oz}
289 31.9+6.1mm)o|gich Yriel e ezoz So]
7}= pediclee] Z o] Plo] 66¢oA 13.8+7.7
mme] 32 ((FAF 38¢) 15.7+7.9mm, o]z} 284 11.3
+6.7mm), P2 6699 A] 12.6+7.5mm (*F=} 38
&) 13.4+7.9mm, oz} 284 8.7+2.4mm)e]n, P3
= H4defA] 14.8+11.6 mm=E (FAF 32¢] 16.5+
14.0mm, oJx} 224 12.5+7.1 mm)= vtelyoh
(Table 4).

g2o] w22 Plo] 664914 1.4+0.5mm
o] (FAF 384 1.5+05mm, oz} 28¢] 1.4+0.3
mm), P2 664 4] 1.6+0.5mm(F=A} 384 1.7+
0.5mm, o=} 284 1.3+0.3mm)o|n], P3x= 5444
Al 1.7+£05mm= (FA} 324 1.8+0.6 mm, o=} 22
¢ 1.6+0.5mm)= Jelydt} (Table5).

2) Jri2[ 22222 S0{7t= gtel 2IA|

M7 H FEMe Zhed HE 97
g A (A-B)& XZo=2 AHslu A-B Ate]o] 7z
= AA 100%= FAibste] d3te] xS A
A3} 5~50%2] WS 713 on, 32.5~35%2] XA
Aol A 71 w2 wlxLrt Yebhga, 35~37.5%
9} 37.5~40%°2] WM F WAz g =S
7} vhepget (Fig. 1).
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Table 5. Mean value of external diameter of the artery

(Unit : mm)
Mean=+SD (n)
Male Female Total
PO 3.6+24.1(38) 3.5+1.6(28) 35+1.5(66)
P1 15+0.5(38) 14+0.3(28) 1.4+0.5 (66)
P2 1.7+0.5(38) 1.3+0.3(28) 1.6+0.5 (66)
P3 1.8+0.6 (32) 1.6+0.5(22) 1.7+£05(59)
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Location of perdorators

Fig. 1. The distribution of the location of perforators.
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Fig. 2. Anatomic variation of the branching pattern of the perforators. F: femoral artery P: profunda femoris artery, D: descending
branch of the lateral circumflex femoral artery, L: lateral circumflex femoral artery
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Table 6. Mean value of the length of nerves (Unit : mm)
Mean=SD (n)
Mae Female Total
N1 89.6+24.1(28) 75.1+19.8(10) 83.8+23.2(38)
N2 141.9+39.6 (27) 107.9+51.2(9) 129.1+46.4(36)
N3 157.8+36.6 (24) 126.5+51.2 (8) 145.9+44.3(32)
N 4 183.9+35.6 (18) 138.1+35.5(7) 166.1+41.4(25)
External
Diameter 1.1+0.3 0.9+0.3 1.0+0.3
Abbreviation
N1 : Thelength from the furcation point to first muscular branch

: The length from the furcation point to second muscular branch
: Thelength from the furcation point to third muscular branch
: The length from the furcation point to fourth muscular branch

Hom, 17.5~20%2] A A-dA] 7F w@e ulw
=2 Jehil 3, 15~17.5%2] W9jelA] cheow @
2 x4z vepgt (Fig. 3).

2)drialze a0 2xsts Aol Zolet &z
Az etos Sojrbe A4e WeelAd

o] HZe oA Zupx & Eorla, Aeolo] 3
2 Nleo] 38¢] 2 83.8+23.2mme|ny, N27} 36¢]
2 129.1+46.3mmeo) 11, vpgA 2] FHFEe 1.0
03mmz 77t AAF . dubd oz Jrhe e
Tom Eorbe AL £ A9 A= 2y

=
T



— As, ZES S8, US55, 8X8, WA

2 AT F A oA siAH el A3 H
THE FIHH I ez N3 32424 o
Zko] 145.94+44.3mme] 37, N4z} 25¢ ¢ A 166.1

41.4mm= el (Table 6).

al

2t

‘l

24 ALE 23N AAAT ol
(free-flap surgery) & EBolA] 29 27
A= $7)m slge] Gopne
A =719 A3 AAA 7= Ao
A s oA 27 A A4 3)
ol BFeh3 Fr 917k chepsiel A7

HAE 29 4 e A wEe 2A4e
A wAA whgel Holg (AP 5
2000). o] 59} F7F-(1998)= Z-xivhe]E9 9
e g es s ks doe sel9
B2 g)gte] gho} Yok P AF N9 A7)
Hepslel, WA Ao Ao|7}t FEahw, 7ol
bk, 8omrbAl o] e g
SRk, W H 9] AN TRl FA S% 3
e AAE A Q7] el wie] e
g dF 9] AR wol o]8-H 3 lekar st

Arai 5 (1993)2 yioe]Z2o| fEIgez
2 4 s B 7 AR Sl AR 2
F AA Fol F= #99] 7le AL Ha T
& gler, FAe e AL AR A3t 37
g THo] Agste FER IS M 4 slen,
A
=
A

i

;1
=)
o

o

<l

oy
e
do =& ml m

ﬁ o —{n:
Q >i fr

T

fo
y

to wy rff W

A 2 25953 (musculocutaneous flap)el] A4
o], Y xzﬁi 131l 7)o) =83 Zolo o)y
& £ gled, A= e AAt
oh2 8ol wls] zhdsiehs A e] lvkar 31l
o

% (1999)2 A3 |zl A ek 5040 8] Fat=
ddez ddes Adet fA A distd =
AR A3t A ege] 79rh TR 14%% e, 9]
o] A= 3ol (6%)ll A U o @
A7 AE Avnd &AReEg 5 39
oA HFTAHS Als A7} 4562 95%9] O
o RS 1 l‘%ﬂﬂl*i dHdAE
g cﬂi 5%7} %l"*ﬁ} e Rs o83

Kimata 5
VEFNLEE 24T A3t XZ (1L
e Fgwe) vhg F104)8
9 AN A we RS nglom, 04
fx Aol T pedicles] Z o]t §om v)gH
ojojof gt st 12t perforatori= 0.4
Hx xue 9 A4l 4 4 gler] 200m of
AFe] Zo)x 7153letar slg} Koshima 5 (1994)
e dohel e YW /Y REPE oA
A ERs] 23 seinh AAFHS dotel
T2 LxS A7} ARG AR 5
o MAAANA ko ASolw, B4 F8<
277 Amdete A gl Bel g the 7
o3, A FHE FEAATL E et o)
Moz Zet7] A 2edeE el FHeA 1
0% Agola, I £8e FEAAT B
g selshon et F AedeheEea

ox Agoln, HAA £9S drkel sl
A4 e Aol o 43T
o] 39%= 7P wWola, T HA 3o 30%=
EA 2 goha 3o 39 pedicle] AA HHA o
2 FAsH 49mm (40~65mm H9))e)gd, A W
A fHe) Aol Jomms} A F3e) WE
Z o] 55mmztx 3l

Siddaharth % (1985)-2 7}& e 3] o] 5™ o]
Aegotel s onne ter A7k 70% o4
olglem, oleat fadol glelA kel Eel o

T

-

A
]

T

=
<)



e
Al
re
i
il

N

My

e

o

fu

fu

0

olo ¢
oo rlo 2 % rfo
o gl gl 2 U g
ST T .

o

Fe] #Ael Rz el s
Ao A vher} ekl 54
tEciel s Ee e WA e Ase 24
7 oF 7% Wlws [AET, F929 X
Holz] otk &gl
Kimata 5 (1998)°] 1} 8744 d3 43 A
And 3 1,23 WAZARE 2eA Je
RAeld], 8 4,5 62 7155icie) 5] 510
ke Aolw, §8 72 22 okl g
Yoz e Ao, £3 82
FAAAA A ZebA ex
Aok 4% 7,89 A5 e 52
735-ol W] s el wolE
&}gd e} Koshima 5 (1994) o] 253t
W Jogeeges ok

A2 Pge e A 2R

=
2T

rlr
rlr

-

°]

T

Rl

st 7L AR telH el 5
A e A4S b sk
Mathese} Nahai (1981)= & 3to]

w9} Al il wet

& 7}A] (pedicle) S 713 43 1=
el g2

Qi 7hA] o} 2w o] Zhd S

Foz A Zo]Z 100%= Ak}

7} Kimata 5 (1998)-2 40%%} 50% x| Alo

AelA 7 g2 w2 Aol A 32.5%¢)

et
2
N
rlr
)
_E
iO,

T

2|22

165

EH_

o

mLo
&

i

%] sl 7
slsieh AR 3
oA £3 1(68.6%)3}
W, 2 Aol A

T

IR

A, o ke shnstd Aha s
vl wsted $igreddm Al A -5
e} Fm A Abele] 2w (DA)S] FE3te]l &
£% 543 9} 9% 54.1° o|gie}.

HAote] 2o i Aoy 396.7+£39.9mm=
A] Schenck (1986)¢] x=A}gF -2 o] 350 mmx.t}h
7 Aoz vehtor, whizte] B4 §o
AL BAY 5 Sk

Aotz e2e) ol geRelA A2 2
ol7} Z+Z+ 135.7+29.8 mme} 77.7+12.4 mm=EA
graziel FATA Aolr} e @sk

A

=

7He d3e] Aol Kimata 5 (1998)0] a3t o
Rolo| A2 HF 63.5mmsel vwsl] AzprF A3
g=glel A 4 33.91+£8.65mm=EA] F7e] x}o
E Bk

Yangs} Morris(1999)+= {vle]22Zo=2 Lo
7= ohe]il 7 o] 5 2= (posterior division)el] A
Z AR Wejrle] dubdom Tfel 27| Hef
T e AR AR A d9a Eed HokeE
>To 2 Borke Hohe4l7e] ZHele 150+0.6
mmeo]™, 2172 1.8+0.4mmo|ztxz 3t HbHe] A
A7F At Aolo] Rk Nle] 83.8+23.2
mm, N27} 129.1+46.4mm, N37} 145.9+44.3 mm,
N47} 166.1+41.4mme] 3, 713 71 7}A] ol A
T8 upgA 2 1.0+£03mmz A oo A] 2}o]
2o {ugaAde dutd ez T /)9 71|
2 ZEAA =Hu B dFedA = wWeld di3g JF
o2 N3¢t Nd= F3giet AA B2 oFg
3te] ZFA7F g aE ] Eel e /1A
A A Tl A EZ3, = g2 A7)

Ry
by

o
=

=
=

=

R



— UM, &, G3M, M, 55, X5, WEE —

A= T e e Jx|7} 289 ok 2o g) Arai T, IkutaY, Ikeda A : A study of the arterial supply in the

Y 2rkx] Bole BxalA =gt 13, o] st human rectus femoris muscle. Plast Reconstr Surg 92 : 43-

AT 2 SPE Al ol ALl 2 o e S Nakaeka T et K

= imata Y, Uchiyama K, Ebihara S, suka T, Harii K :

?7];;;11 AeAN Fel7he EAUCEIR A Anatomic variation and technical problems of the anterola-

T2 ’ teral thigh Flap. A report of 74 cases. Plast Reconstr Surg
oldel A7 Al T=dl HnEEsT 2 102 : 1517-1523, 1998,

ol R zel7} siglem (P<0.05), He] Koshima I, Moriguchi T, Soeda, S, Hmanaka T, Tanaka H,

T2 o= geoAe U3 & 2 Ohta S : Free rectus femoris muscle transfer for one-stage

olo]] W3t Y ArFBAAE gl =3 Yo reconstruction of established facial paralysis. Plast Recon-

Too7 Eoj7l= ¥ 1 AAL Bx oAt} str Surg 94 : 421-430, 1994.

Zo] BAS Esle] WUz ot Selyvos Mathes SJ, Nahai F : Classification of the vascular anatomy

Ae" 4 9l d|uatd )z e AT 2 of muscles: Experimental and clinical correlation. Plast

oz A7Eg Reconstr Surg 67 : 177-187, 1981. . . .

Schenck RR : Free muscle and composite skin transplantation
by microneurovascular anastomoses. Orthop Clin North

P~ ST < Am 8 : 367375, 1977.
Siddharth P, Smith NL, Mason RA, Giron F : Variational

7z A, 2 29 YEEW 28 8X]9] 7|A¢] F anatomy of the deep femoral artery. Anat Rec 212 : 206—
gt o7 o 3kA| 2 el 781 3]%]. 1: 5-15, 1988. 209, 1985.

71334, o4k, Ao, o)Ak, = A 9= ojE 77t Tamai S, Komatsus S, Sakamoto H, Sano S, Sasauchi, N
52 9)9S o] 438 A AL A, 5HAF 9] 3}5t3] Hori, Y, Okuda, H : free muscle transplants in dogs, with
). 27 : 28-34, 2000. microsurgical neurovascular anastomoses. Plast Reconstr

WE, DAL, olEE  feYRe o4 HHAA A Surg 46 : 219-225, 1970.

g g o] BA. o 3Al 32 733 %], 104 : 35-42, Williams GD, Martin CH, Mclntire LR : Origin of the deep
1999. and circumflex femoral group of arteries. Anat Rec 60 :
QA el SAEUA AT Hrehd AT A1 189-196, 1934.

B A ol d)sled. AL d) %], 7 75-88, 1967.
5, AR S H felnwg olgT AN
o] A 7. A gt H 424513 7]. 7 : 146-156, 1998.

Adachi B : Anatomie der japaner |. Das Arteriensystem der
japaner. Band Il. Kyoto, Kaiserlich-Japanischen Univer-
sitat zo kyoto, 18-64, 1928.

I~
AL

Xu DC, Zhong SZ, Kong JM, Wang GY, Liu MZ, Luo LS,
Gao JH : Applied anatomy of the anterolateral femoral
flap. Plast Reconstr Surg 15 : 305-310, 1988.

Yang D, Morris SF : neurovascularAnatomy of the rectus
femoris muscle related to functioning muscle transfer. Plast
Reconstr Surg 104 : 102-106, 1999.

L egendsfor Figures

Fig. 4. The arteria patterns of the rectus femoris muscle. a The rectus femoris muscle has two vascular pedicle, b: The rectus femoris

muscle has three vascular pedicle, N: nerves P: vascular pedicle

Fig. 5. Femoral nerves inserted into the rectus femoris muscle. a The rectus femoris muscle has two nerves branches, b: The rectus
femoris muscle has three nerves branches, N: nerves P: vascular pedicle
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Abstract

Characteristicsand Arterial Distribution of Rectus Femoris M uscle
in Korean

Hyun Sung Leem, Chang Zhu Jin, Yong Seok Nam, Chae Soo Shin,
Seung Ho Han?, Jee Hee Youn, Doo Jin Paik

Department of Anatomy and Cell biology, College of Medicine, Hanyang University
!Department of Anatomy - Catholic Institute for Applied Anatomy, College of Medicine, Catholic University

Free—flap which is transferred to recipientsis a thin flat tissue isolated from human body and nutrient vessel of free—
flap is ligated with similarly sized vessel. Free-flap reconstruction is widely used, due to high rate of flap survival and
functional refinements, although it gives disadvantage of long surgery time and inefficient adaptation. This study

demonstrates the characteristics and arterial supply of rectus femoris muscle of thigh.

Seventy thighs (35 right, 35 left) of the 35 cadavers (19 males/16 females) which were clinically normal and without

deformity were dissected and measured, according to Martin measurements.

1. The average length and width of rectus femoris muscle were 396.7 4+ 39.9 mm and 36.5+ 7.9 mm, respectively. The

length of female subjects was significantly different from that of male subjects (P< 0.05).

2. In the origin and insertion of rectus femoris muscle, anterior tendon and posterior tendon were not different between

female and male subjects.

3. Artery of the rectus femoris muscle arises from deep femoral artery. The length of pedicle from the entering point of
the rectus femoris muscle was average 19.0+11.9 mm. The length from the entering point of the rectus femoris

muscle to spliting point was 13.7+ 7.7 mm of P1, 12.6+7.5mm of P2, and 14.8+11.63mm of P3 pedicles.

4. The frequency of the blood vessels inserted into the rectus femoris muscle was the first highest at the portion of
32.5~35% and the second highest of 35~ 37.5% and 37.5~40% ranges, when anterior superior iliac spine from

center of the patellar was considered as 100% of portion.

5. According to the method by Kimata et a. (1998) classifying perforators based on the anatomic variations, type 1 and

VIII were 83.58% and 5.97% respectively. Type 5, 6 and 7 were not observed.

6. Femoral nerves inserted into the rectus femoris muscle were distributed within 7.5~ 45% portion when anterior
superior iliac spine from center of the patella was converted into 100%. The portion of 17.5~20% had the highest

frequency of nerves.

In conclusion, length of the rectus femoris muscle in Korean were different depending on gender, whereas tendon
lengths were not. These data demonstrate artery pattern in Korean and provide anatomical potential for rectus femoris

muscle to be used as a free-flap muscle.

Key words : Korean, Rectus femoris muscle, Free-flap surgery, Blood supply
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