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Anatomic observations on anorectal musculatures of normal and anorectal malformations in neonates.
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[ Abstract] Objective To compare anorectal musclulatures in normal neonates and anorectal malforma-
tions (ARMs) to evaluate its role in bowel control mechanism. Methods Pelvis of 33 neonates dead from
ARM-unrelated diseases and 13 neonates with anorectal malformations (8 high,5 intermediate) were dissected
and analyzed. The morphologies of longitudinal muscle tube (LMT) and puborectalis were measured and the re-

sults of each group were compared. Results Normal anorectal musculature was divided into three muscular
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groups of internal sphincter tube (IAST) ,LMT and transverse muscle tube (TMT). In ARMs, LMT was divided
into pelvic and perineal LMTs. The former became narrowed and dislocated anteriorly adjacent to posterior ure-
thra in high ARMs and rectal pouch in intermediate ARMs. The latter, below bulbar urethra to anal dimple, was
fused to a column both in high and intermediate ARMs. Columnar perineal LMT coursed downwards and then
split, penetrated superficial part of EAS and terminated at the deep aspect of skin for forming anal dimple, repre-
senting the center of perineal LMT from perineal aspect. In middle sagittal plane,the lengths of LMT were sig-
nificantly longer in high ARMs than that in neonates (2.66 +0.31 vs. 1.80 £0.29 ¢m,P <0.05). The length
of LMT in intermediate ARMs showed no significant difference from that in high ARMs and neonates ( P >
0.05). The lengths of perineal LMT were significantly longer in high ARMs than that in neonates and interme-
diate ARMs (2.08 £0.51 5. 1.02 £0.25 and 1.24 0. 15 em, P <0.05) . The length of perineal LMT in neo-
nates showed no significant difference from that in intermediate ARMs (P >0.05). The lengths of puborectalis
were significantly shorter in high ARMs than that in neonates and intermediate ARMs (1.49 +0.40 vs. 2.29 +
0.22 and 2.13 £0.25 em,P <0.05). The length of puborectalis in neonates showed no significant difference
from that in intermediate ARMs (P >0.05). Conclusion Columnar perineal and narrowed pelvic LMTs may

be identified by laparoscopic and perineal approaches and offer anatomical evidence of the center where neorec-

tum is pulled through.
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Fig.2  Anorectal musculature in ARM ( HE stain, x4)
anorectal musclature in normal neonates (A) , rectobladerneck fistula (B) and rectobbulbar fistula ( C)

Fig. 1 Normal anorectal musculature in neonates

Fig.3  Diagrams of
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Table 1 Length of puborectalis and LMT in neonates and ARMs (x +5,cm)
HBAL IEH B4 JL(n =33) 7 ARMs(n =5) Hh{y; ARMs(n =4)
IV I B 1.80 £0.29 2.66 £0.31% 2.34+0.54
AT 1.02 £0.25 2.08 £0.51*® 1.24 £0.15
B B L 2.29£0.22 1.49 £0.40" 2.13 £0.25

TR ARMSs (LT RE R I A IR B L+ B ARMs (923 BIRBHILE K W1 @K %8 2E L ® B ARMs 11 23 BT
PN JEB AT L ARMs S8 L5 Tz ARMs OB BV INUIC S8 W) 0 T IEREBE JLs ° w02 ARMs Bk B0 JDUI 2 11t Jed o iz

ARMs 8L

ARMs L2 FIRANLE P B 53 51k (2. 08 +
0.51)em (1.24 £0.15) em, Z 7 ARMs & LAY
PPN K B T IE# B A L M 7 ARMs 8 )L
(P<0.05), i ARMs L5 1E % 8 4ELr 2B
ERPMUAE K TC i 2 22 5% (P >0.05) ; ARMs /& LI
TMT 3EAT TN, i Hik B B LA EAS 25 5
ARMSs & )LAHEE BN RS B8, IF 1w B8
fiio w5 H ARMs (8L Tk B WLT- 34 3 53
W (1.49 £0.40) em F1(2.13 £0.25) em, & i
ARMs LS BN B T 1R 5 8 A L&
fii ARMs £ JL(P <0.05) , IE# 4 L5 i ARMs
BILHEE BTG 2Z 7 (P >0.05) , W& 1,

= ML G5 2 22 0%

Ay b, HIEHW A LML, ARMs LRI

AR

JLEF 2 A5 W k9 /b, HL LS ) oA e L Jvis i 22
FAY, X GAEE 2 ARMs 2L BB i . ARMs
BILE e B 5K, H R T 2 5 LA
AR QAL A I A (B 4) o Kl 5K B
(1) iz B ot 22745 A4 i P S 9 /b o R TE B AR L
ARMs B )LNTJAZH A B e B Bieishowsky 44 £t %
B, HAE LD R A U A AE 2 Rl s i 2K A .
T MG LRI [H] B b & 5 1Y s ol 2
AR, @ Pacinian /MA, 1) ARMs 8 JLAT i 21 21

AR T B A LR T 25, EAS Hgaa i 28K
R LTt G, AUk 1 7 L b A7 7 — o Bl i UL
1o {HTEXS ARMs 8 LB H R UGS rh A& BE, 2%
MR-V VLI J 14 5 A R ] Bl A A8 K o ol
Z N (ES) o

B4 ARMs 8L EW AR 4G5, BR3P 1 U] 085 SP 4R 2UK A (HE 0, x100)  3F  RMo A HTT R B

AN CM SRRl B S B4R JL e ARMs S8 LTS 2 23 rp JRCRE i 28 AR 73 A1 A7 0

EOSAJIIIAFEANLSALITSR

LI LA A HILE A AT L Pacinian /MA (3K 775 ) (2R Bielshowsky 35, x200) 5 5B : 74 JLIEF ERA LA AT UL (B R
Bieishowsky (A, x400) ; 5C: 3z ARMs (&ULEEE B LA A LR (2 R Bieishowsky e, x400) 5 5D i 7s H I Aif 51
RS FE LY 3 R T o 2230 240, 1A 5 S s R 221 M, T Sk s DO I 2227 4 (W L Bielshowsky Jef, x400)

Fig.4 Dilated rectal pouch indicated that predominant thickened circular smooth muscle and fibrous tissue in rectal wall in ARMs

Fig.5 Sensory nerve ending distribution in anorectal region in neonates and ARMs
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