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Cadever dissection and Dynamic CT for Vascular
Anatomy of Rectus Abdominis Muscle
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Purpose: Pedicled transverse rectus abdominis
myocutaneous(TRAM) flap has been a gold standard for
breast reconstruction and one of surgical technigues
preferred by many surgeons. The authors examined the
course of deep epigastric artery focusing on distance
from margins of rectus abdominis to pedicle and location
of choke vessels to get minimal muscles during pedicled
TRAM flap operation.

Methods: Eleven rectus abdominis muscle from nine
cadavers were used in this study. Rectus abdominis was
separated from the cadavers, deep inferior and superior
epigastric artery were isolated and then 8 anatomical
landmarks in medial and lateral margins of rectus abdo-
minis were designated. Distance to a pedicle meeting
first horizontally was measured and vertical location from
umbilicus to choke vessel was determined. In addition,
32 rectus abdominis images of 16 women(average age:
37.2 years old) from 64 channel abdomen dynamic
computerized tomography were also examined with the
same anatomical landmarks with those of cadavers.

Results: Average distance from four landmarks on
lateral margin of rectus abdominis to pedicle was 1.2 -
34 cm and 1.8 - 3.8 cm on medial margin. Choke vessel
was located between middle and inferior tendinous
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intersection in all cases and average distance between
two tendinous intersection was 6.7 -7.0cm on medial
margin and 6.2 cm on lateral margin. Location of inferior
tendinous intersection was on umbilicus or superior of it
in all cases and its average distance from umbilicus was
1.8 -5.6 cm on medial margin and 2.7 - 6.2 cm on lateral
margin.

Conclusion: Distance from medial and lateral margins
of rectus abdominis muscle to pedicle was the shortest
in inferior tendinous intersection and that was averagely
1.8 cm on medial margin and 1.9 cm in average on lateral
margin. All choke vessels were located between middle
and inferior tendinous intersection.

Key Words: Abdomen rectus muscle, Epigastric arteries, Breast
reconstruction
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Fig. 1, Anatomical landmarks designated by the authors.
1) A point for laleral margin of rectus abdeminis to meet
with costal margin(C'} and a point for its horizontal line to
meet medial margin of rectus abdominis(C), 2) Lateral
margin of middle tendinous intersection{M') and its medial
margin(M), 3) Lateral margin of inferior tendinous intersec-
tion(I') and its medial margin(I), 4) A point for horizontal
line of umbilicus(U) to meet with lateral margin of rectus

abdominis(U").
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Fig, 2, Anatomical landmarks in a 64 channel abdomen
dynamic computerized tomography image. 1) A point for
lateral margin of rectus abdominis to meet with costal
margin(C') and a point for its horizontal line to meet medial
margin of rectus abdominis(C), 2) Lateral margin of middle
tendinous intersection(M') and its medial margin(M), 3)
Lateral margin of inferior tendinous intersection(l') and its
medial margin(l), 4) A point for horizontal line of umbilicus
(U) to meet with lateral margin of rectus abdominis(U')-
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Table 1. Measurements on Cadaver Dissection(cm)
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C-r C-I M-P M'-P' [-P ['-I” U-P y'-r U-1 u'-I M-I M'-T
Case 1 4.5 2.7 2.0 1.5 1.2 2.0 1.2 1.5 0.8 4.0 9.0 7.5
Case 2 3.5 4.0 1.0 3.8 2.2 3.8 1.7 2.5 3.0 2.8 5.0 8.2
Case 3 4.5 3.0 1.5 2.5 1.2 1.2 2.0 1.0 0.0 0.0 6.0 5.5
Case 4 4.0 4.0 2.2 2.0 1.5 2.5 25 2.3 3.5 4.0 50 6.0
Case 5 5.0 4.0 3.8 4.0 3.5 1.8 2.2 2.0 3.8 5.5 9.5 7.0
Case 6 3.2 4.5 1.0 3.7 1.5 2.5 1.7 3.2 1.7 2.8 7.0 8.0
Case 7 4.0 3.2 3.0 2.0 1.0 2.4 1.0 1.2 0.0 1.0 7.7 52
Case 8 5.0 3.0 2.0 1.7 1.7 1.5 3.5 1.5 3.5 3.7 4.6 4.0
Case 9 3.0 2.0 1.3 2.5 3.2 2.7 3.2 1.5 0.0 1.2 6.2 6.8
Case 10 2.1 5.2 2.0 2.5 1.7 2.3 2.0 2.8 2.0 1.2 8.5 6.5
Case 11 2.7 2.3 2.0 2.7 1.5 2.0 1.7 2.8 1.7 3.5 9.0 4.0
Mean 3.8 3.4 2.0 2.6 1.8 2.2 2.1 2.0 1.8 2.7 7.0 6.2
SD 1.0 1.0 0.8 0.9 0.8 0.7 0.8 0.7 1.5 1.7 1.8 1.5
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Table Il, Measurements on 64 Channel Abdomen Dynamic Computerized Tomography Image(cm)

cP C-PP MP M-P P - UP  U-P U-I U'-I M-I M
Case 1L 3.6 4.0 52 4.2 3.7 1.9 4.3 3.9 8.4 1.0 1.0 1_{;,_
Case 1R 4.0 3.2 2.4 1.9 3.8 2.7 4.0 33 6.5 0.7 7.9 51
Case 2L 3.0 2.1 1.9 2.2 3.6 2.7 5.0 3.0 5.3 5.2. 8.6 7.4
Case 2R 3.3 3.7 1.7 1.9 1.8 2.0 4.5 3.1 6.5 7.7 7.9 5.1
Case 3L 1.9 2. 1.6 2.1 1.6 1.8 2.7 4.0 8.4 9.8 7.8 5.0
Case 3R 2.1 2.3 2.6 2.7 1.4 0.8 3.0 23 6.7 8.6 8.4 6.7
Case 4L 2.1 2.2 2.0 4.0 3.1 3.2 4.7 4.8 3.5 3.5 9.5 7.1
Case 4R 3.7 2.3 29 2.0 3.7 2.8 44 2.8 2.1 3.4 10. 6.4
Case 5L 2.3 0.9 1.8 0.8. 1.7 2.5 3.2. 1.5 6.1 59 53 5.1
Case 5R 2.3 1.7 1.9 1.3. 1.6 1.5 2.6. 2.2 6.7 7.0 47 5.0
Case 6L 2.2 3.5 1.8 1.5 1.9 3.2 1.6 3.4 4.6 4.2 7.8 9.2
Case 6R 2.5 4.8 21 2.3 1.9 2.9 1.6 3.2 5.7 8.4 11.2 6.5
Case 7L 28 2.1 2.2 1.8 1.5 1.1 2.2 2.1 5.1 5.2 7.9 6.5
Case 7R 2.7 1.8 1.8 1.9 1.0 1.1 1.3 1.6 6.9 5.7 5.7 7.1
Case 8L 25 2.4 2.6 1.7 1.5 0.9 33 2.5 6.6 6.6 8.3 8.3
Case 8R 2.1 3.1 1.9 3.0 1.9 2.4 5.6 1.0 8.8 8.7 7.6 7.6
Case 9L 3.2 3.2 24 1.6 3.6 3.2 6.5 2.4 2.8 3.2 6.1 8.0
Case 9R 3.4 3.5 23 1.7 2.5 2.6 3.9 4.2 3.0 9.7 6.3 4.5
Case 10L 8.9 2.6 1.7 2.0 1.6 2.8 1.8 3.9 4.2 41 5.7 6.5
Case 10R 1.7 2.7 14 1.3 2.0 2.0 1.7 3.6 3.8 4.3 6.0 2.7
Case 11L 1.4 2.1 1.4 2.0 1.3 1.2 2.0 4.1 6.7 6.6 4.0 6.2
Case 11R 29 2.1 1.3 1.7 0.9 0.8 22 2.0 6.6 6.8 4.0 9.7
Case 12L 2.9 2.0 29 18 19 1.4 2.1 2.4 37 59 8.0 6.8
Case 12R 2.9 2.0 1.8 1.0 1.6 1.2 2.0 1.6 5.8 49 1.7 4.4
Case 13L 4.0 1.5 1.8 1.6 2.7 2.1 2.3 3.4 3.5 6.6 6.8 5.4
" Case 13R 29 3.5 27 3.0 2.2 24 34 2.6 6.1 59 6.7 6.0
Case 14L 3.7 3.4 1.5 29 29 0.9 51 1.2 7.0 5.5 3.0 5.7
Case 14R 3.6 3.6 2.0 1.7 2.3 1.5 51 1.6 6.4 5.4 2.0 4.8
Case 15L 2.5 2.8 2.3 2.5 2.3 1.6 2.9 29 3.0 43 5.4 5.3
Case 15R 2.2 2.4 2.7 21 1.9 25 31 22 6.0 7.9 4.1 5.2
Case 16L 1.5 25 1.6 1.5 1.3 2.2 2.1 1.3 6.5 8.0 8.5 3.8
Case 16R 2.5 1.8 2.0 0.9 2.0 1.2 2.2 2.0 5.9 73 9.0 5.7
Mean 29 2.6 2.1 2.0 21 1.9 3.2 2.7 5.6 6.2 6.7 6.2

SD 0.8 0.8 0.7 0.8 0.8 0.8 1.4 1.0 1.7 1.9 2.3 1.4
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