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Diagnostic Efficacy of Anorectal Manometry for the
Diagnosis of Hirschsprung’s Disease
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Purpose: As diagnostic tools for Hirschsprung’s disease (HD), barium enema and rectal biopsy
have radiation exposure and invasiveness respectively; however anorectal manometry does not have
these disadvantages. We therefore performed this study to evaluate the diagnostic efficacy of
anorectal manometry.

Methods: We reviewed medical records of infants with one or two symptoms of vomiting,
abdominal distension, chronic diarrhea or constipation who had a anorectal manometry followed
by barium enema andf/or biopsy from July 1995 to May 2002. We evaluated the sensitivity,
specificity and predictive value of anorectal manometry and barium enema for diagnosis of HD.
We also measured sphincter length, median value of balloon volume at which rectoanal inhibitory
reflex (RAIR) occurred.

Results: All 61 patients received anorectal manometry, 33 of 61 received barium enema. 18 of
61 were diagnosed as HD according to histology and 43 of 61 were evaluated as a control. The
sensitivity, specificity, positive predictive value, negative predictive value of anorectal manometry
and barium enema for diagnosis of HD were 1.00, 0.91, 0.82, 1.00 and 0.93, 0.67, 0.70, 0.92
respectively. The mean value of sphincter length in control was 1.68+0.67 cm and correlated with
age, weight and significantly longitudinal length. The median value of balloon volume at which
RAIR occurred was 10 mL and did not correlated with age, weight and longitudinal length.
Conclusion: This study suggests that anorectal manometry is an excellent initial screening test for
Hirschsprung’s disease because of its safety and accuracy. (Korean J Pediatr Gastroenterol Nutr
2003; 6: 24~31)
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Table 1. Clinical Features of Patients

Control group (n=43) HD* (n=18) Total (n=61)
Clinical symptom o value
No. (%) No. (%) No. (%)
Abdominal distension 23 (53.4) 18 (100.0) 41 (67.2) 0.009
Constipation 14 (32.5) 12 (66.6) 26 (42.6) NS
Chronic diarrhea 11 (25.5) 1 (6.5 12 (19.6) NS
Vomiting 5 (11.6) 7 (38.6) 12 (19.6) 0.037

HD*: Hirschsprung's disease.
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Table 2. Clinical Diagnosis of Patients

Diagnosis No. (%)
Hirschsprung’s disease 18 (29.5)
Constipation 18 (29.5)
Sepsis with abdominal distension 6 (9.8
Chronic diarrhea 5 8.1)
NEC* with diarrhea 3 (4.9
Cow milk protein allergy with diarrhea 2 (3.2)
Currarino's syndrome 1 (1.6)
Pelvic abscess 1 (1.6)
Others 7
Total (No.) 61 (100.0)

*Necrotizing enterocolitis.
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Table 3. Results of Anorectal Manometry

Diagnosis == ——— (T?tal
(_) (+)* n=61 )

Hirschsprung's disease 18 0 18

Others’ 4 39 43

Sensitivity 1.00, Specificity 0.91, Positive predictive value
0.82, Negative predictive value 1.00.

RAIR*: Rectoanal inhibitory reflex. © (-): Absence of
RAIR, (+): Presence of RAIR. * Others: constipation,
chronic diarrhea, sepsis with diarrhea, etc.

Table 4. Results of Barium Enema

Transition zone

Diagnosis =~ == 80o———————— T?tal
(-) ()% (n=33)

Hirschsprung’s disease 1 14 15

Others’ 12 8 18

Sensitivity 0.93, Specificity 0.67, Positive predictive value

0.70, Negative predictive value 0.92.

*(-): Absence of transition zone, (+): Presence of
. + . . . .

transition zone. = Others: functional constipation, chronic

diarrhea, sepsis with diarrhea, etc.
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Fig. 1. Relationship between sphincter length (SL) and

longitudinal height (LH). The sphincter length signifi-
cantly correlated with longitudinal length in control group
(SL (cm)=0.0565xLH (cm) -1.513, r= 0.545, p=0.01).

Sphincter length (cm)

Age (month)

Fig. 2. Relationship between sphincter length (SL) and
age. The sphincter length significantly correlated with
age in control group (SL (cm)=0.207xage (month)+
1.254, r=0.470, p=0.02).
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Sphincter length (cm)

Body weight (kg)

Fig. 3. Relationship between sphincter length (SL) and
body weight (BW). The sphincter length significantly cor-
related with body weight in control group (SL (cm)=0.167
BW (kg) 0.979, r=0.444, p=0.04).

A 2aje] 4 A HZabo] WAGE Ao Ao
A7) B 4 e g £ 908 FejA
ov 444 Ang Baz dn Ve Ade
A7 Aol HPE 52 Fsie] 4 BTol
g 2otd 5 zasted AWgo] 20%0] ol2E
Aow HAHD Y. ES § 2ojrle] AP
WA ARl wgaA e A% Wule] 9gl0]
Ho] 4w g RAAH JFL FE AoRE

Hirschsprung® -2 Z7|oll& F2 UAZ29E A3
T Fed AR FAEAo U, 1960 o] ¥

B H FEAF WEIT 1SS BAY 5 s
NFPFUG ZHPA} e A0A AR Au
FwaA o 57] AZAk 197098 o] Fof
So A Qe A4 A 283 24 A7 04l 2
£ AAE 59

S %
72 lehs Wol FEAR WAL} B

Hirschsprung Z ko] &k3] o] &5 oo,
o

=
59 28 QYL AVRA BRAYwo] 7Y

% sk FE7} o3 Bekehp<005). Hirsch-
sprung®d & ZPEslo} AR 2T AeY L A
uy )54 WEvk g Bgou 1 9w 9
Zolh wa AL A B9, SRS 2]
Sol YAt YFHOE B A7k e A5
WA AAFT FE W 3As) o8 A F

JgAes F47) grBotae 184 558
sha ok wi A A gl te 44

HhALRRG 0 2 gFEuj ool o] gho] o wjnig
Fo] Aoyl "t o] & AFYE

anal inhibitory reflex, RAIR)2} 3+t}. o] A2 2 7]
ol 2AS AR T4 FAfEe B FE

ojgE Y #Ee W TE e £ sle A
1

Hirschsprung® & WA 4 AEH 0. A0] 234
AZE 8] olel e st Hge T3 A
2B ATolE AFREUG SAA} FA8
Aadyel @+ o ddd. ol 49
OANARE Bajol Wk ohet 307 o4l v
ofIAE 383 YRS RS wust 9
1o} @elut, Ao BAg] 2 el A3 3
slo] Bhgshl A8 5 A HAGT, @ ¢
Fogel e vl%oke gi9lot A4elrt 26U of
F 179914 AFE AVATL 93 24 4

J o
o=
gt 2AHAe UAEE 10,
=082, 24 dZS=+= 1.0
=
=

Hole 75l Hirsch-

H
s
a

Rile | H T 6‘ i

of YEF¥S FEE TS o BiloA HAM
A9A Fole 44FE JANA Aste] JFL
mA A Al e8]y AAY AEAS Eole AL
2 HuEg? B ATdr g2 T s
A% AT AYAE Folstg ol Pago] B



X%3| 9| : Hirschsorungl 0l M o122 2 L2 AL « 29

HA %L 7hed FotE Hulg AAAA HAL o]F aEste] FAel fA|sjofF S &<l & 3l
E Agstdth AZFERYS S8 AAE dEs Uk B dFddA e ddo]l F2 AR g4
Q34 & Foks IAGAA S AXE s o7t #7] Wi FEA FFER 05~15 cm 9
Al e 2 Aol Atk R WY Ao FHEE AAAA e HFEHSE AR R4
AL Algo] HEA HJAF7 weet s FRA & Fake] gEe] Apold @2 ARE FAEte §
=29 AFHs S A AFHE AA Ve & &9 HolE ST

AE EdoZH ARF 7RV} S EH Ao 27 Hirschsprungt ¢] Z oA tiZz=d &S Aldgh
e 9 FAHolY 9 249 AUt JAdel AHF A ol o FHEC] 43%, olF HA-S
S 2HF7IE st SRS S AFHQ FeF AEAHY A A3 9 2447 A A BRAR
AAE 27 stk o) AT Ukd o 2FA wiEAAY AHE 18 Afolx 7l
AL 9 ol 9 549 Ade 71EAQ 89 A& Folxvt A7t 57%, 27%E RA HilE7]
o] FH Yoz it Fofe] vt A HA ¥A = 3 ¥ IR AEAE dgE2IEY AT
u, =#o oA 7F FAEsAY, o] Hde] W HFYS 80~88%E Al HiLst7| %= 6] Hirsch-
FH A FUAY, DA & A GBS Fol Az} AFAAE FH87% I o

w

B, T x A 598 Hirschsprung™d
o Xdel g FEAT HAHA
100%=2 2iastglal, & AFAxE 27]9E 7]
2 a7 AReu

dE et AddeEn das AL

=
NHEE

]E:_ —B—EE_L

H
d
—?L
2
4y Ay

pacd
. o 3@
o

2 >
>~
N> oot
M
lo
e
o
i
>
>,
D
oy 1@

oX 2

2

e
7 o n
N
X

8
e
=2 ol
_>|"’_, -
jules
AN
2 ax
o o
2
L2 ol
fo
ol
id
rie
¢
-

AT} oty
599] 10 mLY Loening-
Baucke 5'¥o] ® 113} Jﬂ-?{- 13.4 mLS} AT
au o] ARelu AlF, A FAdAE
oA gkt

2 AT A dxTY FgEEete

Y = R
T 1.68£0.67 cm©.Z Nunez ='%0] B33k u|&o}

o
&
0‘10
=
fr
S
?
5

l‘I

1.03£02 cm, ¥HAto} 147029 em®) Ao} fAL
3ttt Miller 508 20} o)A A8 7z

oFZo] ZdolZ Hit 2.7 cm (23~3.1 cm)E K 1 3}
Aok B gz FEEekte dolve AF
(r=0.545, p=0.01), &% (r=0.470, p=0.02), A|Z(r=0.444,
£ Bylon olF A4
Baoh a2 g %37 A

g
Lo
r

o
T
oot
Mo
)
o
=
oo

i

Do
>
>,

K

2
Lo
Ao

=
T

[72]
£
aQ

2 oF
oo}:ﬁ

kv
o

o} 52 Hirschsprungt ¢] A& A<l WA}
7 ftn b 2
THE @ QR ARRARE oG
A7, 2 ATAE B3A9 BREY
2] o] th7} ¥E= |21 Hirschsprungs
A2 148 oM o] FolA 7 093, 5ol
Fd AFET 07, 54 AFETF 0928 FE ng
W SAAL BT Rt =R o] Avke 384
kAR AREE AANALE gle 28 E
T 39 oy Bolol A AYH Anz e
o) wsl thFzFe AAEe Gl o =
H9e Aoz F2E w3 1dAE 0B
2 WA Folof olaT) 5 B4 272 2L
Q9. 2 02 1A E Ao dFe
3} Hirschsprung® o] A& 13
N E A4E R 2uae) 3 9 A=

2

r

A2AE

i 10 ﬂ%
b o
e

)

29

r
y

o 7188 B Fgx T (Currarino’s syn-
AAT. oA WFx
3 5-8k4 o]

EdTF A FE A
=
o

o2
o
9
N
=2
Tood
=)

grung 9] 914 51 BolAE BEAY FA
2 9A ARHAE ARG olFo] o] 54 %A
U e JRE Baz s 39 dated hgEg



30 - thstaotastolodorstsl Al M 6H M 1S 2003

£ Adslelol & Ao ArEd.
zolelel N AAets Ao FANAL F&
4 22470 vs) @ Aol 2AsA A4

T 5 9= FHS 7P YO 90E Fte] A

gt Hotsl 245 Xgste FQ AR x
Zo] B3] AHAHA 2 A o] oy &
Aol itk A7 M55 S ¥ 2 AP
A AAXRAS & AF B2 F A4E F
Q1A] Hirschsprung® < 318 4 At 18 Al
HE da g dn 2EAW 8oy A 59
PSS 2T 5 HES FE 5 3] o) F
WHFES AHA T 5 Ave G-l A 1
= Hirschsprung™ ©] 178 & A &31& 93l A3

stoof gttt 22y AR A WAL B A
Aol AU Bl A A Bedde 2APH0RZ Fel
dof g,

AR X0 2 HAE-L Hirschsprung o] Zdto] &

244 YU RS $2go] glo] 1A%

= Z: Hirschsprung™8 o] &t A] L2 A8 AL

24 FEAT WAHAY 784S Frketal g

Gotol A o] ZHAtell thek AR E AFstuat & A

TE Al

gh & 1995 7€ 5 E 20029 5€E7FA] Aot
I

o] BRavtol FE, wpHA, vHAJEA} T
o2 ydste FEHZ LA A 618 =
Hgog 159 oR7|E JRE FFHOT £
th 2 F 33 A EGES AP
F 7HA Akl A Hirschsprung*§ ©] 241 5 & v}
W FE A AL ADS 2GS ABAE AE

o] 29 E #Rlste st ith. Hirschsprung

ok

94

kel o E A Wk AARS iz d =] o
NE, 5olx, G4 dSFA, 54 dFAE gy
A G dE2Te] gEgekae dojo A
B A S doyed Bod M9 TS
=738kt
Z D} HirschsprungH &2 2% 1882 Al
2, 4R 438 & 2T o2 st 3 FE
T UHGHA] UAE, 5ok, A dSFE, 34
25+ 747} 1.00, 091, 0.82, 1.000] 1L thE=%4
& Z+7} 093, 0.67, 0.70, 0.920]1 T} A4 T 279
23 BT HFdolE 1.68+0.67 cmE

re
oL
__>fl_‘4‘

ofN rlr B o ofN > X my £ XN |o
o2,

w
2. Hirschsprung 9] A&

= H
QA AP PR Y 4TS
g

o 82 -
1o
0%
2=}
i)
b
i
)
=)
N
(o}

o o
~ X2
v

>
-

5 9otk B3 94 h2TNA SHF 3
okze] Zolol B At BF FholA o}
WgoE & FRAF AL m50] F A
2 AZEY,

1) Rosenberg AJ, Vela AR. A new simplified technique
for pediatric anorectal manometry. Pediatrics 1983;71:
240-5.

2) Meunier P, Marechal JM, Mollard P. Accuracy of the
manometric diagnosis of Hirschsprung’s disease. J
Pediatr Surg 1978;13:411-5.

3) Loening-Baucke V, Pringle KC, Ekwo EE. Anorectal
manometry for the exclusion of Hirschsprung’s dis-
ease in neonates. J Pediatr Gastroenterol Nutr 1985;
4:596-603.

4) Barnes PR, Lennard-Jones JE, Hawley PR, Todd IP.
Hirschsprung’s disease and idiopathic megacolon in
adults and adolescents. Gut 1986;27:534-41.

5) Mishalany HG, Woolley MM. Postoperative functional
and manometric evaluation of patients with Hirsch-



A543 Q| : Hirschsprung® 0l M 2212 L 21 AL » 31

sprung’s disease. J Pediatr Surg 1987;22:443-6.
6) AFE, W7, WE, A5, FFL. AHE9AY
AN FEAT WA JdA o9 Lot
1991;34:614-9.
WA, A7) g ol Ao RS
AA L o287 g dekE A 1999;2:30-9.
8) Marty TL, Matlak ME, Hendrickson M, Black RE,
Johnson DG. Unexpected death from enterocolitis after

7

~

surgery for Hirschsprung’s disease. Pediatrics 1995;
96:118-21.

9) Elhalaby EA, Teitelbaum DH, Coran AG, Heidel-
berger KP. Enterocolitis associated with Hirsch-
sprung’s disease: A clinical histopathological correl-
ative study. J Pediatr Surg 1995;30:1023-6.

10) Arhan P. Physiological Assessment of Rectoanal Motor
function. J Pediatr Gastroenterol Nutr 2002;35:25-6.

11) Morikawn Y, Donahoe PK, Hendren WH. Manometry
and histochemistry in the diagnosis of Hirschsprung’s
disease. Pediatrics 1979;63:865-71.

12) Neilson IR, Yazbeck S. Ultrashort Hirschsprung’s dis-
ease: myth or reality. J Pediatr Surg 1990;25:1135-8.

13) Lopez-Alonso M, Ribas J, Hernandez A, Anguita FA,
Gomez de Terreros I, Martinez-Caro A. Efficiency of
the anorectal manometry for the diagnosis of Hirsch-
sprung’s disease in the newborn period. Eur J Pediatr
Surg 1995;5:160-3.

14) Lopez-Alonso M, Ribas J. Technical improvement for
anorectal manometry in newborns. J Pediatr Surg
1991;26:1215-8.

15) Emir H, Akman M, Sarimurat N, Kilic N, Erdogan
E, Soylet Y. Anorectal manometry during the neonatal
period: its specificity in the diagnosis of Hirsch
sprung’s disease. Eur J Pediatr Surg 1999;9:101-3.

16) Frenckner B, Molander ML. Influence of general
anesthesia on ano-rectal manometry in healthy chil-
dren. Acta Paediatr Scand 1979;68:97-101.

17) Paskins JR, Lawson JO, Clayden GS. The effect of
ketamine anesthesia on anorectal manometry. J Pediatr
Surg 1984;19:289-91.

18) Loening-Baucke VA. Anorectal manometry: experi-
ence with strain gauge pressure-transducers for the
diagnosis of Hirschsprung’s disease. J Pediatr Surg
1983;18:595-600.

19) Nunez R, Vargas I, Cabrera R, Espinosa J, Blesa E.
Anorectal manometry in the newborn (abstract). Cir
Pediatr 1993;6:111-3.

20) Millar AJ, Steinberg RM, Raad J, Rode H. Anal
achalasia after pull-through operations of Hirsch-
sprung’s disease-preliminary experience with topical
nitric oxide. Eur J Pediatr Surg 2002;12:207-11.

21) Reid JR, Buonomo C, Moreira C, Kozakevich H,
Nurko SJ. The barium enema in constipation: com-
parison with rectal manometry and biopsy to exclude
Hirschsprung’s disease after the neonatal period.
Pediatr Radiol 2000;30:681-4.

22) Swenson O. Hirschsprung’s Disease: A Review. Pe-
diatrics 2002;109:914-8.

23) Munakata K, Okabe I, Morita K. Clinical and histol-
ogic studies of abnormal intramural plexus with spe-
cial reference to hypoganglionosis (abstract). J Japan
Surg Society 1986;87:200-5.

24) Xiao Y, Liu G. Quantitative evaluation of the anal
sphincter by the tendency presented in the manometric
asymmetry variations (abstract). Chin Med J 2002;
115:413-7.



