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=Abstract=

How Useful Is the Barium Enema in the Diagnosis of
Neonatal Hirschsprung’s disease?

Sang-Ho Lee, M.D, Soon-Ok Choi, M.D,, Woo-Hyun Park, M.D.
Hee-Jung Lee, M.D.* and Soo-Jhi Suh, M.D.*

Division of Pediatric Surgery, Surgery and Diagnostic Radiology*
Keimyung University Dongsan Medical Center

To investigate the significance of the barium enema in the diagnosis of neonatal
Hirschsprung’s disease(HD), we retrospectively reviewed radiologic findings of the barium ene-
mas, primarily based on transition zone and rectosigmoid index(RSI), in the 34 neonates with

surgically confirmed HD.

We classified the cases into 3 groups, i.e. 1) Compatible HD, showing a cone-shaped transition
zone. 2) Suggestive HD, showing questionable transition zone and abnormal RSI(RSI<1). 3)

“Unremarkable”, showing no transiton zone and normal RSI(RSI>1).

The neonates with HD in this study consisted of 30 males and 4 females, and majority of
them were less than 2 weeks of age at the time of barium enema examination. As for the
results from barium enema examination, there were compatible HD in 13 cases(38%), sugges-
tive HD in 9 cases(26%) whose majority proved to have short segment HD, and “unremarkable”
in 12 cases(35%). Based on the extent of the aganglionic segment, the sensitivity including the
neonates with suggestive HD was 83% in short segment HD and 50% in long segment HD. The

overall sensitivity based on transition zone and RSI was 65%(23/34).

In summary, these results demonstrate that barium enema in neonatal HD appears to be val-
uable because the meaningful radiologic findings such as transition zone or abnormal RSI can
be expected in approximately two thirds of neonatal HD. In those neonates who are suspected
of having HD but show an equivocal transition zone or no transition zone in barium enema ex-
amination, rectal suction biopsy with acetylcholiesterase stain should be performed as the pro-

cedure of choice.
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Fig. 1. Rectosigmoid Index(RSI)
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2ot FoleME, 19759 Pochaczevskyst Le-
onidas™el °js] A& 7]4% Rectosigmoid Index
(e13} RSI) —& =2# 9] 714 ye %39 A4 S
A% AAe sHA Yo ¥4 AAeR Y -
£ $439(Fig. 1). TZ3 RSIE o]&3lo g
MR £/ A7sksich. & AA Compatible
HD—Zv7] Bofe] F3ig TZo] Kol A, EA
Suggestive HD—TZeo| ¥9% %3} RSIZ} uA
AHal A4 (RSI1), 44 “Unremarkable”—TZ
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1) 3%ole] o3 o A BXE Byl 4§ 74 o
317} 214, 8dolA] 14474A] 1012 328 2}
stdet. AR delrl 304 oolrl 44 %r)
(Table 1).

2) o W EA7)E 344F 284l M BAY 5 o)
ded, 4F 2441700 gAAez wEs 7] 64
(21%)d o™, 2290(79%) = AF 24213 o]§2 x4
HEHAAL WEe] A ol Ao wiE=H<]
t}(Table 2).

3) BE¥X ZsE 2951, Compatible HD7}
131(38%), Suggestive HD~7} 9<1(26%), Unre-
markable® uvehd 7397} 124(35%)2 ek

(B) Hirschsprung's Disease

RR”
53 <1

Lateral

Anteroposterior

(A) Normal RSI: The ratio between the widest diameter of the rectum(RR’) and the widest diameter
of the sigmoid(SS’) is lager than 1. (B) Hirschsprung’s disease: The ratio is smaller than 1.
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Table 1. Age & sex distribution

Table 2. Period of meconeum passage

Age Male Female Total Time No. of pts %
~7ds 19 2 21 24 hr oW 6
8~14ds 8 2 10 25 hr o] % 22
15~21 ds 2 0 2 25~48 hr 7 21
22~30ds 1 0 49 hr oA+ 15 79
Total 30 4 34

Fig. 2. Normal barium enema in a 14-day-old female with history of acute abdominal distention. The RSI(RR’

/SS’) measures 1.1.

(Fig. 2~5). Compatible HDE #3=al TZo] 9l
AY Fol 139 F 24oliM= 24417 A AFAle) 4]
TZe] &al =Ick(Fig. 5). Suggestive HD 9 Un-
remarkable4 7 Bl oo YHoxut 2447k
AQd AZHE AojA, 24417 A QAAbAe] wielg AF
(retention)®] Rt oole EAMo] ofzigich 17
1} total colonic aganglionosis 1994+ 24417}
AQrpAd vl AR Fdd e aFe=
A2 =H A (Fig. 8). o|#lol] FAAAHe] BF37 5
(irregular contractions)e] 4ee4] A2}
(Fig. 7).

FA1744 Axdl o2 BEA %S (Suggestive HD
Zg)e ¥, Short segment HD 23« 3 199
(83%), Long segment HD 64 3 34(50%)el A
Aekeo] 71538l en, Total clolonic aganglio-
nosis £+ Ultralong segment HD 59% 34|o A
microcolona7& ¥ ¢ch(Table 3).

| ot
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Fig. 3. A 6-day-old male with “suggestive Hirschsprung’s disease”. The transition zone is not apparent. The
RSI(RR’/SS’) measures 0.7.

Fig. 4. A 6-day-old male with “suggestive Hirschsprung’s disease”. The transition zone is not apparent. The
RSI(RR’/SS’) measures 0.6.
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Fig.5. A 8-day-old male with “compatible Hirs- Fig. 7. A 8-day-old male with Hirschsprung’s dis-
chsprung’s disease”. The transition zone is

ease. Irregular contractions are seen in the
apparent in the rectosigmoid junction area. aganglionic rectum.

Fig.6. A 4-day-old male with “compatible Hir- Fig. 8. A 8-day-old male with total colonic agan-
schsprung’s disease”. The transition zone

glionosis. A 24-hour delayed film demon-
was not obvious at initial examination but it strates barium retension in the entire colon
is apparent in the proximal rectum at a 24- and rectum.
hours delayed film(—).
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Table 3. Accuracy of barium enema by level of aganglionosis

Level of aganglionosis No. Transition zone RSI<1 % Correct
Short segment HD 23 11 8 83%
Long segment HD 6 2 1 50%
Total colonic HD 3 0 0 0%
Ultralong Segment HD 2* 0 0 0%
Overall 34 13 9 65%

*Three of 5 demonstrated microcolon.

Aot A71E A edopr} ZolellM wbgWv], &
Bajul Jo}Alz g 2 3431 Ao}, Aol A=
wHaya gdmE A)zko] Fa§d], Swensong'PE
Al Ao} HDFo} 94%9)| A ero] 24A]7F o)A | <dn)
25 o2 Bagor) & QATFAE =HEuEA
72 & & R 284F 224, F 79%9l A, Jeong
5} Jung®& 65.7%°l4 ehHxd wjE& X ustgcth
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a, Ao 2 g wEdcly #A HD 7HeAde
943 A £ e A2 A4 Aol 4]
71 Agho] Adxw, 19T AN avigo]
urE|o] Apgai, AEfcin ozl AgE 4%
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& olfe ZzIHE AIARA gokn & £ .
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< #FdsA o} 53] AR S0 4" o
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o A FrAdN EA4R, T2 Fo4E AR
g ZAxre] A AW} (air transitional zone) H¥-&
xobx HDE 4% 4 bz mustgdch Brad-
ley & Pilling?& 3¢E¥ AH74 empty rectum
o] HDAA v} 287} slertes dFsiderl, 2
2L Aot £33 B HEF, A A9E o
A AP A= empty rectum AFe] Jehde
ZetA 7Fx7) ik ¥kl

19483 Swenson$'*'"¢] HD<lA BE A 2
7] meke] TZe] Jephds 714T oldE, BE7}
HD<l shtel Aubgo 2 dx7t#] o|gsa st
28y TZeol HD&Eol d¥olie etz ¢ow,
E3] QF 25o]uje] Ao} HDol e TZe] W25

or o2

7 % 73571 2ol BEQ AaA oFe] A7|s
o] $cjt®, Ade Aol HDel BE ZAlelA
Swenson%'¥¢ 23%(20/87), Rosenfield5'¢ 35
%(9/26)°4 TZE ¥ + vtz BR3sigen, £
AFAME 62%(21/34)04 TZE& & F @)
197549 Pochaczevaky$ Leonidas'®+ Recto-
sigmoid Index”} TZe| #w3}#] %3t iAo} HD
2] Aol F4¢& Bddct. 53] AAel HDs
7h8¢ 83+ meconeum plug syndromedA=
RSV 7 1.3(1.0~1.6)2 8 HD<#}e] 7hde) §-&
¢ Badgoa. & dfoAe TZe] £H5A %
g 22918 ¥48 £ AT 9o RSIKIZ &gl
= A27& By o] 847} short segment HD
At RSIE ¢]-8-% A2 A= 5= short seg-
ment HDol| %=, long segment, ultrashort
segment, total colonic aganglionosis, ultra-
long segment HDlAl& o4 7}A7} gl Zo®
HaEm giepe,

BE 7Z4H}t HDOIM ¥ 4 Q& TZ 9 ¥AA
RSI¢jol oJu])ol= A7 o2 Rosenfields'Ve F4l
7ZAAde E4134 42 (irregular contractions), 24
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wel| 4o EAFE S 2 <(stool mixed with
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Algte]x)at, o] 32 HDE Adstz]= ofgx

— 890 —



— Al Ao} Hirschsprung’s Diseasell 4} Barium Enema$] w3 o] —

Table 4. Useful radiologic findings in Hirschsprung’s
disease

1. Transitional zone

2. Reversed rectosigmoid index

3. Barium retention on 24 or 48 hr films

4. Irregular contraction in the aganglionic segment

5. Stool mixed with barium

6. Microcolon in total colonic aganglionosis
and ultralong segment HD

7. Shortened colon in total colonic aganglionosis
and ultralong segment HD: Loss of normal
redundancy of sigmoid loop, splenic and hepatic
flexure.

3lgtt. De Campos™2
aganlionosis #o}¢) BEZ
sigmoid, splenic, heaptic flexure2} #4rzql re-

13419} total colonic
#48te, microcolon,

dundancy®] 44, colonic wall irregularity 2
24A17 A QAR wielg ARFSE Ziesidedt
pathognomonic¥ 478 fittx dgct. & A7)
A& 5419 total colonic aganglionosis 2 ultra-
long segment HD®I4] 397} microcolon A7&
B4k, HDlH & 4 gl ¢visles BE&AS
Table 49} zro} gFg 4 el

e} TZelel= Table 491 719 ztzbe 47
D50 2E HAle] ojl7] W FEAR A4}
Y ALELAANE APt HE e sfojop &
Ao 2 A5 3c}, Holschneider "< A% 129 o]
Aol HAAbAle A ASets ARFEuger
o|hibxt(rectosphincteric reflex)7t doivi=l ¢
T kil EaEtwa 129 oA ZAbe) AaA
o oJ&& AAsfHA, Tamates™ e FEA A
FRA7E 21719 Aol BE AMel HD Ak
43 wyelgta FaAHc 2} o9 Al&s
ol AEAHQ 7AYo] 7o dubyez de] |
% g yleletne € 4 ¢ltl. SwensonEs Vol
&l 2470 geol ol4% AAAF YA dAe A
Artdglel fA ¥ 4 e AFAFIYHeR A
9 dqx = stz slck ARFAYAHs, HutbatEe
ganglion cell 24 % % AAHH FA5L Bo
2 AgslA = FAe AREFAAAEe] YubAQ

2 g

Table 5. Schematic description of the diagnostic
work-up of a neonate suspected of having
Hirschsprung'’s disease

LGl obstruction
in Neonate

" "

Microcolon Transitional Zone
YES | NO

Recto-Sigmoid Index

e <1 l >1

L
L
e

Rectal Suc.tion Biopsy Rectal Suction Biopsy
with

et — — = =~~~ —— —— e — oo
AN

‘wit
AChE histochemistry

/

AChE histochemistry
Positive ] Negative

ZAAANA A4S A$dE, lkawas¥e 39%,

‘i}-‘:‘”’—l 37%1 4 ganglion cello] Yelr}z) etz
2 A e, AFgola Aol ojgo] e
D]—% Zelct. 28} 197290 Meier-RugeE'Mo] 3
4 FUANA acetylcholinesterase histoche-
mistry S AP Ay Buet 2F Chowd? %
de Brito#t Maksound®ol )3} %o wjE& £
At 27e] Bugl & zAgdge] 95%01 He 7}
Aol A who R AREg g,
olde] A= Hopi, Aol HD Alsdell 3lejA]
BE: =& #HolA, AAgde] A o148 5 Uk
£ oA v Aol HD o} o 2/3004 2)e)
Ae 27E ¥ 5 denz, shiel AWAx
(screening test)2 $¥3| 71371 31e Ao E Alg
et 53] TZe) ¥9stx ¢ 39& RSIE ¢4
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§ o2 short segment HD Zdtol] 583 FHeo=
Azt 283 JAHe R o4le] =uh A
TZe] vehlz 9= A9+ el duby 53] A&
Q14732 o]&38 acetylcholinestease histochem-
istryS A|ele] Falstojol & Ao R AzhEct. o
A B AxEY g wye =43 39 Table 59
Zc},

4 =

Ao} 2719 HDE =¥ 344 3tolo] BEAA
< FAsle] B Ax 1341(38%)01 A FE7E HFE-S]
(transitional zone)g & & 3loiA Agke] 7153
odow, 28 ¢e A%l Rectosigmoid Index
(RSI)E ¢&%o2 99(26%)14 RSI<1Z HD7}
4% #F9dg 4 slsldh. RSIE short segment
HDdl& Aol =8| =A9 long segment, ul-
trashort segment, total colonic aganglionosis
9 ultalong segment HDdl = o]& 7}A7) gle A
o2 Au el

olate] A& Mo}, BEx Ao} HD#ole] of
2/391 4 A&H-9](transitonal zone)l} abnormal
RSIg 728 9ujgle 427¢ & + A3, A 2
= wold AAglel HAL 7HsdEs] WEell, A
o} HD& Addol &h}el Al 7iAl(screening test)
2 253 g9t g Aoz g, aex
Moz oAe] =} A=l HgH-9(transitional
zone)7t vehiz] 4 ASE AZFINAEL &
3 acetylcholinesterase histochemistrys 43
gtod galslodol & o2 Alssd
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