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Fig. 1. Schematic drawings of the anterior abdominal wall showing various landmarks and measurements.
(A) Landmarks areillustrated. A, anterior superior iliac spine; C, the point where costal margin meets semilunar line; L, the point
where seminluar line meets inferior epigastric artery; O, the origin of inferior epigastric artery; P, pubic tubercle; S, pubic
symphysis; U, umbilicus; X, the lower margin of xiphoid process.
(B) Lengths of the rectus abdominis muscle are illustrated. X -S, the length between point X and point S; X-U, the length
between point X and point U; U-S, the length between point U and point S.
(C) Widths of the rectus abdominis muscle are illustrated. |, the width at the level of point C; |1, the width at the mid-point level
between X and U; 11, the width at the level of U; IV, the width at the mid-point level between U and S.
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(2) 3ol M
() ZE7IA F

EIA : external iliac artery IEA : inferior epigastric artery
IL :inguina ligament

L :thepoint where semilunar line meetsinferior epigastric artery
O :theorigin of inferior epigastric artery

RA : rectus abdominis muscle

Fig. 2. Photograph shows the length between the origin of in-
ferior epigastric artery (O) and the point where semilunar
line meets inferior epigastric artery (L).
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Fig. 3. Various shapes of the tendinous intersection. (A) complete, (B) incomplete, (C) fragmentary.
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VR A SEE 5 CHAA e wul (1), CH 3 vy

Table 1. Lengths of the rectus abdominis muscle (unit: mm)

Group (No.) X-U* U-S  X-S(X-U+U-9*
Total (49) 1982+36.1 1635+186  361.7+44.2
Males(30)  2104+326 1653+168  375.9+418
Females(19) 179.0+335 160.3+221  339.4+39.1

X-U, the length between point X and U; U-S, the length between point
U and S; X -S, the length between point X and S.
* : significant difference between mae and female (p< 0.05).

17|,

140

Hts|, o[y, 0|5, oratel —

Table 2. Widths of the rectus abdominis muscle (unit: mm)
Group(No) 1%, ** 1%, ** 11* v
Total (49)  66.3+10.7 5954114 5454122 49.7+10.6

Vi Totd 70.3+86 624+99 569+103 51.0+118
(30*;5 Right 71.0+8.8 63.4+10.7 56.8+11.4 49.5+14.7

Left 69.7+84 614+90 56.9+9.1 495+89

o O 582101 5362123 498148 4724130
F?lg) & Right 586+11.1 54.6+127 50.1+14.9 47.5+116
Left 57.8+9.1 525+118 495+14.7 46.9+143

1, the width at the level of point C; I1, the width at the mid—point level
between X and U; III, the width at the level of U; IV, the width at the
mid-point level between U and S.

* : dgnificant difference between male and female(p< 0.05).

** . correlation is significant between total length (X-S) and width at
the 0.01 level (2-tail).
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Table 3. The classification of rectus abdominis muscle according to the number of the tendinous intersection per muscle in cadavers

Group (No.) Three(No.) Four (No.) Two(No.)
Total (98) 61.2% (60) 35.7%(35) 3.1%(3)
Total 56.6% (35) 43.5%(27) -
Male(62) Right 42.9%(15) 59.3% (16) -
Left 57.1% (20) 40.7% (11) -
Total 69.5% (25) 22.2%( 8) 8.3%(3)
Female(36) Right 48.0%(12) 50.0% ( 4) 66.7% (2)
Left 52.0% (13) 50.0% ( 4) 33.3%(1)
Table 4. The classification of tendinous intersection according to the shape (unit: %)
Complete Incomplete Fragmentary
Group (No.)
1] I \% I 1l I v | I 1l v
Total (49) 75.5 89.6 82.2 237 181 94 122 158 6.4 1.0 5.6 60.5
Tota  75.9 96.7 83.3 233 17.2 33 117 16.7 6.9 - 5.0 60.0
Mae(30) Right 724 9.7 834 333 20.7 33 133 6.7 6.9 - 33 60.0
Left 793 96.7 83.3 16.7 138 33 10.0 333 6.9 - 6.7 50.0
Total  75.0 77.8 80.0 25.0 194 194 133 125 5.6 28 6.7 62.5
Female(19) Right 77.8 833 86.7 25.0 16.7 111 133 - 55 5.6 - 75.0
Left 722 722 734 20.0 222 27.8 13.3 20.0 5.6 - 133 60.0

1, first intersection; 11, second intersection; 111, third intersection; 1V, fourth intersection.
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Table5. The external diameter of epigastric arteries  (unit: mm)

Superior Inferior
Group (No.) - -
Left Right Left Right
Total (98) 14+03 2.6+0.6
Male(60) 15 15 2.7 2.8
Female(38) 1.4 14 24 26
Rort offuiyEHe] A4 dY 2R A

Hj3] ¢ 220] v 7]t} (Tableb).
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Table 6. The position of superior epigastric artery on the dorsal aspect of the rectus abdominis
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Table 7. Distance between the origin of inferior epigastric artery
and the point where semilunar line meets inferior

epigastric artery (unit: mm)
Group (No.) Total Right Left
Total (49) 40.2+105 416+100 387+11.1
Male(30) 41.1+100 422489 40.0+11.0
Femlae(19) 38.8+11.3 40.7+114 36.9+112
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Group (No.)

Total (98) 52.0 38.0 2.0 8.0
Males(60) 58.3 375 4.2

Females(38) 46.1 385 - 15.4
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Abstract

Mor phologic Study of the Rectus Abdominis Muscle for Flap Surgery

Deog Im Kim, U-Young Lee, Seung-Ho Han, Doo Jin Paik?,
Ki Seok Koh?, Rak Hee Chung?®, Paik-Kwon Lee?,
Jong-Won Rhie?, Sang-Tae Ahn*

Department of Anatomy - Catholic Institute for Applied Anatomy, College of Medicine, Catholic University of Korea
!Department of Anatomy and Cell biology, College of Medicine, Hanyang University
“Depaartment of Anatomy, College of Medicine, Konkuk University
SDepartment of Human Anatomy, Korean National Sports University
“Department of Plastic Surgery, College of Medicine, Catholic University of Korea

Forty-nine cadaver dissections (male 30, female 19) were performed to identify the shape and size of rectus
abdominis muscle and the distribution of vessels in Korean for flap surgery. The total length between xiphoid process
and pubic symphysis of male is 375.9+41.8 mm and female is 339.4+ 39.1 mm. But the length between umbilicus and
pubic symphysis of male and female did not show significant difference. The three tendinous intersections are 61.2%,
the 4 intersections are 35.7%, and 2 intersections are 3.1%. The most of first, second and third intersections had the
most complete intersection. The most of fourth intersection had the most fragmentary intersection. The external
diameter of superior epigastric artery is 1.4+0.3mm, and inferior epigastric artery is 2.6+ 0.6 mm. The percentage of
superior epigastric artery that goes into the medial 1/3 region of rectus abdominis muscle is 52%, middle 1/3 region is
38%, lateral 1/3 region is 2% and 2 stem goes into the muscle is 8%. The length between the origin of inferior
epigastric artery and the point of semilunar line met inferior epigastric artery is 41.1 mm in male and 38.8 mm in
female.

Key words: Rectus abdominis muscle, Superior epigastric artery, Inferior epigastric artery, Flap, Korean
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