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Table 1 The length of the internal anal sphincter (mm)
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32.0+13.7 (mean+SD)
28 (median)

Full length (mm) (n=8)
18~53 (range)

19.4+ 3.8 (mean+ SD)
20 (median)

The length from lower edge to dentate line (n=11)
14~25 (range)

12.9+10.9 (mean+SD)
10 (median)

The length from dentate line to upper edge (n=38)
0~31 (range)

Table 2 The width of the internal anal sphincter (mm)
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Table 3 The width of the anal longitudinal muscles (mm)
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0.64 (mean=+SD)
3 (range)

2.1+
The width just beneath dentate line (n=11) %.25 (median)
1

.25+0.84 (mean=+SD)
0.83 (median)

The width at the puborectal muscle (n=8)
0.5~2.6 (range)

2.83+0.64 (mean=SD)
2.88 (median)
1.6~3.4 (range)

The maximum width (n=12)
All were located distal to the dentate line.

The length from dentate line to the maximum width (n=10) %g.%;gfar(lr)neani SD)

All were located distal to the dentate line. 0~18 (range)
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1.59+1.1 (mean+SD)

The width just beneath dentate line (n=9) 1 (median)
0.6~3.8 (range)
1.35+0.68 (mean+SD)
The width at the puborectal muscle (n=8) 1.1 (median)

0.75~2.8 (range)
2.34+0.71 (mean+SD)
2 (median)

1.5~3.8 (range)

The maximum width (n=11)
All were located distal to the dentate line.
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Anatomical measurement of the internal anal sphincter for anal function preservation operation
with intersphincteric resection

Yoshikazu KOIDE, Koutarou MAEDA, Tsunekazu HANAI, Harunobu SATO, Koji MASUMORI, Hiroyuki AOYAMA,
Masuo FUNABASHI, Toshiaki KAMANO, Tomohito NORO, Toshihisa AGATA, Katuyuki HONDA, Tomomi ENDOU
Department of Surgery, Fujita Health University School of Medicine

Subject and methods: For excised specimens in cases with Miles operation for rectal cancer, we performed a special staining proce-
dure such as hematoxylin and eosin, azan, smooth muscle actin and myoglobin, and measured the length and width of the internal
sphincter and the anal longitudinal muscle by using a micrometer. The full length of the internal sphincter muscle was measured mac-
roscopically with a loupe image, and the width with a micrometer measurement.

Results: The length of the internal sphincter; the full length was 32.0+13.7 (mean+SD), 28 (median), 18~53 (range). The length
from lower edge to the dentate line was 19.4 +3.8 (mean=+SD), 20 (median), 14~25 (range). The length from dentate line to upper
edge was 12.9+10.9 (mean+SD), 10 (median), 0~31 (range).

The width of the internal sphincter; the width just beneath the dentate line was 2.1 +0.64 (mean=+SD), 2.25 (median), 1~3 (range).
The width just at the puborectal muscle was 1.25+0.84 (mean=+SD), 0.83 (median), 0.5~2.6 (range). The maximum width was
2.83+0.64 (mean+SD), 2.88 (median), 1.6~3.4 (range). The length from the dentate line to the maximum width was 10.8+5.8
(mean=+SD), 12 (median), 0~18 (range).

The width of the anal longitudinal muscle; the width just beneath the dentate line was 1.59+ 1.1 (mean=+SD), 1 (median), 0.6~3.8
(range). The width just under the puborectal muscle was 1.35+0.68 (mean=SD), 1.1 (median), 0.75~2.8 (range). The maximum
width was 2.34+0.71 (mean=+SD), 2 (median), 1.5~3.8 (range).

Conclusions:There was individual variety in the length and width of the anal sphincter and the anal longitudinal muscle. The length of
the internal sphincter was longer in the distal part than in the proximal part when the dentate line was taken as a landmark. The point
of the maximum width of the anal sphincter and the anal longitudinal muscle was located in the area distal to the dentate line.
Key words: the internal anal sphincter, the anal longitudinal muscle, intersphincteric resection
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