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PURPOSE: The purpose of this study is to establish a simple
technique to evaluate ancgrectal motility and the dynamics of
defecation. METHODS: Pressure fluctuations in the rectum
and anal canal during 500 ml of saline infusion in the rectum
and then a saline evacuation curve were recorded using ma-
nometer and uroflowmeter. RESULTS: This study consisted of
37 patients with a mean age of 49.6 years. All patients without
problems with defecation showed periodic relaxation of the
anal canal, which was synchronized with rectal contractions
during saline infusion. The saline evacuation curves of these
patients were characterized by short evacuation time and
high-peak flow. Of the 13 patients with constipation, 9
showed no rectoanal synchronization and had segmental evac-
uation curves. The patients with incontinence tended to have
poor ability for holding saline in the rectumn, resulting in
low-peaked evacuation curves. CONCLUSIONS: This simple
and noninvasive technique for recording anorectal pressure
fluctuations and dynamics of saline evacuation from the rec-
tum enables quantitative and qualitative evaluation of the abil-
ity to defecate. [Key words: Defecation; Rectum; Constipation;
Incontinence]

Kayaba H, Kodama K, Shirayama K, Kodama M. Evaluation
of ability to defecate using saline evacuation from the rec-
tum. Dis Colon Rectum 1997:40(Suppl):596-S98.

he dynamics of defecation is not properly eval-

uated by conventional methods such as anorec-
tal manometry. This newly developed, simple tech-
nique may enable evaluation of anorectal motility and
the ability to defecate.

MATERIALS AND METHODS

This study consisted of 37 patients with a mean age
of 49.6 years, including 13 patients with chronic idio-
pathic constipation, 9 with fecal incontinence, 6 with
Hirschsprung’s disease who had undergone radical
surgery following the modified Duhamel operation,
and 9 who had no problems with defecation. Sixteen

Supported by the Toyokichi Maeta Memorial Grant for Gastroen-
terclogy.

Address reprint requests to Dr. Kayaba: Department of Clinical and
Laboratory Medicine, Akita University School of Medicine, 1-1-1
Hondo, Akita, Japan.
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were males and 21 were females. After emptying the
rectum using a glycerine enema (120 ml in adults),
patients lie on their left sides. One open-tipped probe
was positioned in the rectum and another in the anal
canal. Each probe was perfused with water by a
perfusion bag (TERUFLEX MEDI-QUIC ACS-222,
Terumo, Tekyo, Japan) through a low-compliance
infusion line, which was coupled to a pressure trans-
ducer (DTS DX-360, Nihon Kohden, Tokyo, Japan).
The transducer was connected via an amplifier
(AD100F, Tokyo, Nihon Kohden) to a chart recorder
{RTA-1100 M, Nihon Kohden).

First, 500 ml of saline was infused into the rectum at
a rate of 50 ml/minute, and the pressure of the rectum
and anal canal were simultaneously recorded (Fig.
1A). Then, the patient was freed from the pressure
monitoring apparatus and instructed to sit on the
commaode to evacuate the saline in the same manner
as usual defecation. The commode was connected
with a Uroflowmeter {(UROFLO-MET SUF200, Sakura,
Tokyo, Japan), which consisted of an electric platform
scale and a chart recorder to record the total amount
of saline evacuated (ml), a maximum flow rate (ml/
second), an evacuation time (seconds), and a saline
evacuation curve (or the fecoflowmetric curve, which
was described by Shafik'; Fig. 1B).

RESULTS

The pressure fluctuations in the rectum and anal
canal during saline infusion in the rectum were clas-
sified into Types I through V (Fig. 2). Type I, the anal
canal relaxed periodically, which was synchronous
with rectal pressure. Type I, the anal canal relaxed
soon after saline infusion, and anal canal pressure
remained at the same level as rectal pressure. Type 11,
the anal canal relaxed periodically without increases
in rectal pressure. Type IV, there was no relaxation of
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HPYEOENZF v — P AP—F 1 mm/sec T
FIRL, BRMEOEELHFISS, S5V
EEBNIML BT 2 X5 RIESRF I THEA
Proib$ 3, 500 m! 22 2881 500 m/ ¢k
132, ® EAROEBLIMES O © BB
RO E AR, ® HBmOMES, @ [T
HIEDOTRORE 2 AR, © EBINEE LR
ETEORBOER OFEOFRLEZORDE
AE, @avFAryAORh2EEREXKOR
RENFzvITEND,

(4) EEEHKEAVREDL-2 56, BEElERS
R, EFHEHEAKEARF T BEDHAL, B0
FAVH L BEZ L2 D KRE LRIRTREST
(Sakura Co., UROFLO-MET SUF 200, Tokyo,

Japan or Dantec Medical A/S, Menuet Com-
pact, Denmark) OREEERD, £HEREKE
Pl & ¥ 5, Sakura #8 UROFLOMET X188
RBONEEYS, FHEOTRBWIHBEEL DT,
FANSETHBWNLMTH 2, BEEEREZD
DORE I D H B, ERBARIIETFROIHOE
EX, FMEIPPAEDOEREZEREOKRE S
T, BREOBRENICILIEFEEFHEES W, £AHE
EARBEE T 2 b b, @ fecoflowmetric curve
DEFE &b, @HEE G BREE, ©®HH
R (E R D OB L KA DORE OB, @
R E (R /R B B v id g/ EIR
BEED) Y HEIMCEE a1 B (B), 72721, URO-
FLOMET iz B¥ T, EAXTREL50ml/
sec #HZ 2 ERHEVNER T IREND B,

NARSWMFFHATRE 100 mi/sec T THE L2 E
DR UREAERWT, RENHEELT
Wi, EEbhbhdi#ER L T3 Menuet Com-
pact ZffE D 2 v ¥ a—F — W HBERERO A
ARTEROEENTEET, BN TLEEREKD



INEAEL vol. 33 no. 12, 2001-12 1339

WHOZWEE 2 Ay b L TERER (fow
time) REEEAS ALY, fEY 7 ' BBE
ThHd, BRIFETRD fecoflowmetry i+4335
ECE 3, RYESHE, UROFLOMET O X5 %
vyl O S, urodynamic study OEEH
VAT AETEE» L OBEENT TS,
gr i AR 2 B L e EREERS LW, feco-
" flowmetry O&HOEFTHNIE, Y INVBRHOD
T+3ThB, BERZRILCDIENDOE, BH
REBELEEOHEHIC X » THIETREIZR5DT
iz LU, Efiland Z LidiE
LAY, BEOWHMNE S WhXERIIEE
IZIT T 5, ’

I, Fecoflowmetric curve OFEEIR

1. Fecoflowmetric curve (3/\5—2/
HizfRFEH 3 2DNNY —>2RT, BRETIE
SEEAEKOHEN—KICERETRT 75, &
> peak flow &+ LIRO &V HE R R 235
HThHd, REEEFNTAONLE, ENVV A
PN TR POEBEREELTWTY
HEEESRE D REFR b O TR Z BB 3 iRk
RSB —REOPEHRE L 2 08S
VW, FREFRE L ZIRUSOEEHEZIR—HRET
Thi, KRoTE- b OPHEENIS T TE+TH
DS BICHHET230TH S, HEHEIZHRINL
LOT, FIDICTILiEoszmEdE N
29, 20dbE, PETOMERNICEREKD
HHahs, CORREREPEL LI HEESE
HT2h0iEsadh, BRIWELRHSH
MESTWBZEDNEVE D THS, HrRER
55, s a3 10 S5 EL L DB & Ok
B ¢, JEHENL, peak ORI L, BRAWME
b 10mi/sec i HER T, o126 LERHSBI
ZETH D, BEREFTREEREKTEEN
wREshhnoT, Bl w3 LD Y RERKR
ook oo bHTL 280070, BA
ZOLIMBERD, 2T, BTRHEY, &
B ORLPEE TR IEA L THHMESRE S EER
BMEISNTWAHTH BRI 10ml/sec i
LTI FHMZE T 25505 5, EFI
o TIRTEETHY Lo bHERWIHHOB

CBAE  FHHEWIREBDLFET 5L,
RO IBBHEEITH D,

2., EEINS A—5—0ERE L TNEAFHIES

EESAPYERICEIT SR

1) BHFEEEOER & Fecoflowmetry FiR
B, EEELd, ELRAL-ATTbh
3 X3 RERATE, LT SROEEREK
P—EREHHTE 3, L2827, REREAHT
BrEOHEEEO—HBEONY - b, B
FizfEoRvwhE (FH) ORNTIE, PRHEE
Bk 8 i 20 BLUIP, BREER 30~90 mi/
sec (9 50 mi/sec) it TH D, FHRENVV/
FD) i 20 mi/sec B TH o leo MIEELVE
¢, EEAKOEFHEOEVDDTRBWIE
PERLOCTHSEOEEBEKIBRICEFEL
WOTHEIR/NE {2, BERAICEWSHIET
i3, EEBANKIMEHNCHRE 20
PeHBE 23Ry, MR RT OOFK
1 57 O ERER (flow time) <R 5, L
fetdoT, HERLIIU SO & 2 3 THEN RE 2
SAFREEGLTH, FURETREEEL 5,

2) $SRMISHENE

R EEERN 2 WARSEEOERM 2 TH
HBCBETNAZ LRE W, BEAYE—E
METEMICIAD D T EME WS, IR ERI
bil:o THREQEHSHET 200D 5, BE
OEEES T, EEAEKERTICIIFEE
DR TS 3 X 3 0> THEBDIEN
BIskw, W3 rectal inertia OWRREK H
AEHHY, Z0Xd 2FICEEHERMIED T
B, REELNEIWEITHE, bhbhd
BT, AREEERFOSHMEIs s
HARE VLA, FHLER OB LETH -T2, TR
WX 20 mi/sec TIEEFICEWES D H
L8, EWHEETRESRI0OmMI/sec LT T
Holz,

3) AN aARTNVIE

EAY ATV IRTI, b e b EEBLR
REDSEEMER O TH B, MR EEAEREA
2 & o TEBORINIECEbELIMERED
TREEBIY, —REHFIO LI BRGNS SR
LB R, ZOLIREITH V- F

— 63 —



1340 MRSE vol. 33 no. 12, 2001-12

Tl GEEREWRERIMREIZH2ESH
H-TH) EEOEBIAFIRSIHZVI s
EEAERRL2-1BF (SAEBRINECHS T
FIEDOZEMEAIC L 2) TR»F EOIMEE
DTELBEZOTEBZVLIELEL NS, EH»
JEORIETH > THEBRREEICHE-> TIMEE
DFTEDB Z % b DT fecoflowmetry TiE /¢
F—NTA—F— EHIEFEFNGE S ONBE
<, HHERRL—RicBIFTCH 5, flliz,
BORAREEHE T 28 ok w TR og
WAHIEIR LB b0, & 5RMBEEOERIE
BLUTHHRHORWAER R L2 00%T, B
BUhHERREPRBL T3 28 2BE2 L3,
4) ZHHER, ETHESEE, Tethered cord
syndrome 73 & .
ZoHE FTHHEEOWNBCHRESFEELT
KB 2 RBIETIRER L AEOmA TN BER
WEAETHE, 20X BEETIX Fecoflow-
metry TIHAERFEICTS & L43% L, £HE
HREATERIGE LIIMEENBZ 5T %
L2y F A ARRETTREEREKOBENE
ZoTLES, fecoflowmetric curve i3FE1HAE &
YT Wv, REHHIZAD tethered cord syn-
drome 22 LT 282%H 223, EHEEHHEEL
B 5 bR Th I CRITRIMEGRO K
B TEHAHUKORRES, BAKE THEE
DOREVHLNBZEENH B, V2, bbb
SEFREPFHENEROME CERENELEDH 2
PIT, R THEREEZOHEERSHET
LEERDH L, EE O DHEEROME L fecofl-
owmetry T % RARTE PEBAEAERED
B 5 tethered cord syndrome @4 EHEEE I
FEHY o 2P 2B L T3, b 21RERE R
BELTOsOFMTCHEERRESREBEONAT
B&7, fecoflowmetry 2 & 2 BENFTE RS
THEEPERBEEOMBEETIR E QI
R X tethered cord 28I B W T 2 HHfll»
WEHRENBNELEZ TW5, REEROERST

TaTHBEH, SHELNED tethered cord syn-

drome A DOEREE, HER~V=7 R
L A EBIFIEZEOERMAESRYED—D &
L T fecoflowmetry 2{FWizn 3 T3,

5) 88 B
SEALIENEARR B OR T b JHEREE T 1R
BREROD 1 D0H 5. B O EREETHR i3,
AATERERLTWS, Ra7ERREZ2OAT
FELL LICHEEERE 2 2R 2 7L T & 2 H°BLT
S TH 2 2 L WEROA S REHTH 3 3,
2 1 20BAE LT, HIESNCEEEOEIT
HNIEHE OPHEIC LB RS FAEE I EEN D
57, EBIFNEREC BT AIFEERE
FBILFIR B2 ¥ b v o 72 IEE O RS ARS8
R UIREFE CREEOHERTICEIL 75
ML polz 2 EBETFOND EEL N3,
Thbb, W SIS EERS R &,
EcESmT 28202 -2 VOB - B
B XU EHNEEORE 2B T 2 HILEMc s

DODHEMTE LD/ 85 A —F — BEEIRAHHERAED
BEELTHTLULBEL L RE Lo 7z, feco-
flowmetry OB BIEEEFE L wWH LD a3V R—
AVIBEMUTIThh 282 EE2ERL
T, FD7 59 7Ry 720t TTELER
D& 2 AW EB R AGEH g (fecoflow-
metric curve) X L TRHTEARZ L THB, T
Zhb, HILF L HFEEEO R WEIRHED S
A—F—THERS T E 3 2 & »fecoflow-
metry DFHEE T X 5. bbb hOBEES O
B AR S OO, HHEEER 0 7 & feco-
flowmetry i B} 2 XA, FUNE, £8E
EARERFRER EO/85 XA — ¥ — R BIF BT
To WENI BT BT, EBUOD OTITEE:
P (BRERT 25 BIF%R fecoflowmetry 5,
*ET3308% 0, ZRhIBEKRX 27 & fecofl-
owmetry D/ 87 A —F —3AT 2 2 oY
RTFEENIERTH 2, SUHETLICBLTELE
BEEOATHMOER & B fecoflow-
metric curve ZYHE T, BRREDL /DI v, DR
ARAETEMEIFIORBEATHD &, ANE
BREFETREFEA 2 7EL T RERfEsT
HEEFCXEOR WVEERHEI b o—
TR 2 22 LIZVIERERT 3, B0 X
2 BPITHEHEEEAOBROBR L EHEMD
MEREEI 2 70UBEOTHRTHY, EHEBILF

— 64 —



ANEHAEL vol. 33 mo. 12, 2001-12 1341

OFHERFEEAROWREZF NS WL O L UENIEHE 2
Twiz, LdL, EREVWZ LR, 0L 35 RH
THHEX I 7 OWE X E b ¥ T fecoflow-
metry DXF A—F —OHYOWENAOND
ZEBEEINT, TR, IRSOFITRIE
HERRR RHFOEEOT Y o -V EEE
L, XD EFLEERERES LI LOFEN
F—F ko TEEBRE NI Z LT B,

I, /MBIZET S Fecoflowmetry D51E

Fecoflowmetry »3/NR OB R A H S AR T &
LTOEBEEZIL-DIIR, SERBIZBIS
EEPOT—BTRBIEIRRITRZSZ
W, SHILEBITRRAATV I YATADEI T
ZERETOHBRN EATE 35 &, BHR4eH
BERE L LTOEER L EEEOREVNESE
EHTHb, HEETHRERIT L 7-F%2LoT
BECHEEREE & fecoflowmetry @ F— 4 Eh
BEFWToTERY, EEFOTF -7 IEELHE
FLTiITbhidk sy,

WHERIC DLW TRECEA L L EEH
TOHBTL 3 3LUEE R LM, FROMER
fecoflowmetry @A ThhiE, TERRETIVEE
FERTHHFERELTFMTCE 2 THENSH 2, E
FRELFIDEM AT 5/NEABHRBED S { BAR
I CIARIEFEN BRI TWB I 2 H LB L,
EEIRB W BT B fecoflowmetry & #53 5 fli{E
BhireEbLILE,

Fecoflowmetry 12 HHE & v 3 1T A 2 i #K
BETE 208 TH 20, HHEBREORED
ST SRR, FEYT2iThbhTwR
vy, fecoflowmetric curve 2T 2 HFO ST
RAOEBILFEEERE L OBE Iz O W TSE D
Mt R G L T LB D B,

EHHC

Fecoflowmetry /N BAF RIS EL T id FhEFT
U OHHESETMETH 2, WRIEEH® 155N

BT TE2HMTR2RRETDH 5, 51
fecodynamic study 23/NEi B 1 2 HHEREED T
izt LCHERL, MRIBHRRIB T 2 PHER
EEREEORERTSED - L 2 HIRE L0,

X #

1) Shafik A, Khalid A : Fecoflowmetry in defeca-
tion disorders. Pract Gastroenterol 14 : 46-52,
1989 ’

2) Shafik A, Moneim KA : Dynamic study of the
rectal detrusor activity at defecation. Digestion
49 1 167-174, 1991

3) Shafik A, Abdel-Moneim K : Fecoflowmetry : A
new parameter assessing rectal function in nor-
mal and constipated subjects. Dis Colon Rectum
36 © 35-42, 1993

4) Corazziari E, Cucchiara S, Staiano A, et al:
Gastrointestinal transit time, frequency of defe-
cation, and anorectal manometry in healthy and
constipated children. J Pediatr 106 . 379-382, 1985

5) Speakman CTM, Henry MM : The work of an
anorectal physiology laboratory. Bailliere’s Clini-
cal Gastroenterology 6 [ 59-73, 1992

6) Borowits SM, Sutphen J, Ling W, et al : Lack of
correlation of anorectal manometry with symp-
toms of chronic childhood constipation and enco-
presis. Dis Colon Recttum 39 . 400-405, 1996

7) Kayaba H, Kodama K, Shirayama K, et al:
Evaluation of ability to defecate using saline
evacuation from the rectum. Dis Colon Rectum
40 (suppl) : s 96-598, 1997

8) EBILL, FERMES, AHED, b SBEcs
3 HERE OB, KKBREMSHEE 46 @ 134-139,
1594

9) HEiELE, EFREH, BRE N TN - EEE
ROEBIFINERRS L UHHEREEORE, BER
KIBAIFIRSEE 48 © 438-445, 1994

10) EELe, FiE — KBE X HiEERBBREECE
T B EHEREOFHE - ERILFTRE sl —, 8
AAIGILIIREEES 48 1 317-324, 1994

11) Yagi M, Iwafuchi M, Uchiyama M, et al : Pos-
toperative fecoflowmetric analysis in patients
with anorectal malformation. Surg Today 31 :
300-307, 2001

— 65 —



1342

AEAE vol 33 no. 12, 2001-12

Evaluation of Bowel Function Using Fecoflowmetry
HIrOYUKI KAYABA
Central Clinical Laboratory, Akita University Hospital
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Jpn. J. Pediatr. Surg., 33(12) : 1337~1342, 2001.

Problems in defecation are one of the major clinical conditions of children who
have undergone surgery for anorectal diseases. The pathophysiology of defecation
disorders is multi-factorial. Fecoflowmetry is a simple and non-invasive method for
recording and evaluating the dynamics of defecation. In this study, the technique of
fecoflowmetry was applied to children with anorectal dyisfunctions such as anorectal
anomalies, Hirschsprung’s disease, and spina bifida. The fecoflowmetric curve and its
parameters were closely related to the complaints of the children about their problems
in defecation. When anorectal functions in children are evaluated, more attention
should be paid to fecodynamics.
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Evaluation of Anorectal Functions of Children
With Anorectal Malformations Using Fecoflowmetry

By Hiroyuki Kayaba, Tatsuzo Hebiguchi, Hiroaki Yoshino, Masaru Mizuno, Mamiko Yamada,
Junichi Chihara, and Tetsuo Kato
Akita, Japan

Background/Purpose: A simpie and objective method eval-
uating the bowel functions of patients with anorectal anom-
alies is necessary. The authors applied fecoflowmetry and
saline enama test for patients with anorectal anomalies to
evaluate the fecodynamics and anorectal motilities in these
children.

Methods: The bowel functions of 16 patients who underwent
repair for anorectal malformations and 5 normal controls
were evaluated by saline enema test and fecoflowmetry. The
correlations between the clinical scores for the bowel func-
tions and the parameters in fecodynarnic studies were inves-
tigated.

Results: Seven of 16 patients exhibited periodical contrac-
tions of the rectum synchronized with relaxations of the anal
canal during saline infusion as did the controls and had

significantly higher clinical scores than the other patients.
Two patients with severe chronic constipation lacked rectal
contractions, Among the fecoflowmetric parameters, the
maximum flow, average flow, and tolerable volume of saline
infused into the rectum were significantly lower in the pa-
tients with low clinical scores than those of the controls. The
maximal squeeze pressure and resting anal pressure were
not significantly different between the patients and controls.

Conclusion: Fecodynamic studies, such as fecoflowmetry
and saline enema test, help in obtaining clinical indicators for
the bowel functions of patients with anorectal anomalies.

J Pediatr Surg 37:623-628, Copyright 2002, Elsevier Science
(USA). All rights reserved.

INDEX WORDS: Anorectal anomalies, bowel function, feco-
flowmetry.

HE BOWEL FUNCTION after the repair of anorec-

tal malformations generally is assessed by multi-
variate scoring methed, because conventional anorectal
manometry often fails to correlate with symptoms in the
cases of altered anatomic structures in the anorectum. In
these patients, not only anal pressure and rectoanal re-
flex, but also the ability to defecate should be evaluated.
Incontinence and constipation are the major problems in
patients after the repair of anorectal anomalies. Feco-
flowmetry and saline enema tests provide us with objec-
tive data for continence, anorectal motilities, and the
dynamics of defecation. The purpose of this study is to
evaluate anorectal motility and the dynamics of defeca-
tion of the children treated for anorectal malformations.

MATERIALS AND METHQDS
Patients

The bowel function of 16 patients (11 boys, 5 girls) who had
undergone surgical repair for anorectal malformations and 5 normal
controls (3 boys, 2 girls) was evaluated by fecodynamic study and
anorectal manometry, The mean ages of the patients and normal
conirols at the time of evaluation were 8.8 * 3.2 years and 11.0 + 2.6
years, respectively. The types of anomalies of the patients were rec-
tourethral fistula (RUF; 7 patients), rectocloacal fistula {RCF; 4 pa-
tients), rectobulbar fistuta {RBF; 2 patients), anovestibular fistula
(AVF; 2 patients), and anocutaneous fistula (ACF; 1 patient), Patient
data are summarized in Table 1. Two patients with RUF and | patient
with RBF were evaluaied from ! year to 5 years after the initial
evaluation.

Journal of Pediatric Surgery, Vol 37, No 4 {April}, 2002 pp 623-628

Saline Enema Test and Fecoflowmetric Study

Saline enema test and fecoflowmetric studics were performed in the
manner previously described.! In brief, after emptying the rectum by
glycerine enema, patients lay on the left side. One open-lipped probe
was positioned in the rectum and another in the anal canal. Each probe
was coupled to a pressure trasducer (DTS DX-360; Nihon Kohden,
Tokyo, Japan). The transducer was connected via an amplifier
(ADI0OF; Nihon Kohden) to a chart recorder (RTA-1100M; Nihon
Kohden). The resting pressure of the anal canal was measured by
pull-threugh method. Then, the patient was instructed 1o squeeze
maximally to be recorded the maximal squeezing pressure by the probe
positioned at the site of the maximal resting pressure of the anal canal.
Next, 500 mL of saline was infused into the rectum at a rate of 50
mL/min, and the pressure of the rectum and anal canal were recorded
simultaneously. Saline volume required for inducing anal relaxations
and rectal contractions were recorded. The volume tolerated also was
checked on the chart. Then the patient was freed from the pressure
monitoring apparatus and instructed to sit on the commode to evacuale
saline in the same manner as usual defecation. The commode was
connected with a uro-flow meter (UROFLO-MET SUF200; Sakura
Tokyo, Japan or Menuet Compact; Dantec Medical A/S, Denmark)
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Surgery, Akita University Hospitel, Akita, Japan.
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Table 3 Treatments and clinical courses of patients

Patient [Initial treatment

no.

Follow-up
peried (months)

Present status of bowel movements

Stool frequency Maintenance Difficulty at defecation

(times/week) treatment
1 Regular use of laxative 5 7 or more None None
2 Temporal use of laxative 18 7 or more None None
and glycerine enema
3 Temporal use of laxative 20 7 or more Laxative None
4 Temporal use of laxative 36 7 or more None None
5 Manual extraction of impacted stool, 18 7 or more Laxative None
Temporal use of glycerine enema
6 Temporal use of laxative 24 7 or more None None
7 Temporal use of laxative 6 7 or more None None
8 Regular use of laxative, temporal use 12 6 Glycerine enema  Frequent abdominal pain
of glycerine enema
9 Regular use of laxative, temporal use 29 2 Laxative and Difficulty in evacuting stool,

of glycerine enema

Glycerine enema  No sense of accomplishment
after defecation, Frequent

abdominal pain

reported to be suitable methods for quantitative and
dynamic assessment of the ability to defecate.

As we reported previously in adults [1], the type of
anorectal pressure fluctuations during saline infusion
into the rectum was in close relation with the clinical
symptoms and the findings in a fecoflowmetric study. In
our previous report, we classified the pressure fluctua-
tions into five major types as follows: type I, the anal
canal relaxes periodically and synchronously with the
contractions of the rectum; type I1, the anal canal relaxes
soon after saline infusion, and anal canal pressure re-
mains at the same level as rectal pressure; rype III, the
anal canal relaxes periodically without rectal contrac-
tions; type 1V, there is no relaxation of the anal canal
during saline infusion; and type V, relaxations of the
anal canal and rectal contractions occur irregularly and
independently of each other. In the previous study, we
found that type I and type II pressure fluctuations were
dominant in normal and incontinent patients, respec-
tively, which was consistent with the result reported by
Read et al. [16]. Type HI pressure fluctuation was found
in patients with severe, long-standing constipation. Type
IV was found in patients HD who responded poorly to
surgical therapy.

The outcome of patients in this study, i.e., children
with rectal contractions during saline enema achieving
spontancous daily bowel movements as they grew,
may suggest that rectal contractions synchronous with
anal-canal relaxations are important for normal
defecation. As we anticipated, patients who failed to
show rectal contractions {type III) at the first evalua-
tion responded poorly to long-term medical manage-
ment. The lack of rectal contractions may indicate a
disturbance in detrusor activity of the rectum, and
thus may predict their poor response to medical care.
Poor improvement of clinical symptoms in patients
with type III pressure fluctuations suggested the
importance of rectal motility in the mechanism of
defecation.

A decrease of rectal action potentials was reported in
patients with chronic constipation with an inactive rec-
tum (rectal inertia) [17]. An inactive rectum is caused by
sacral cord injury [18], degenerative diseases, dysfunc-
tion of the intestinal neural network [2], and chronic
rectal distension by feces [19]. The etiology of the hyp-
cactive rectum in patients § and 9 may have been
chronic rectal distension by feces, because they had no
other apparent disease. Constipated patients with fecal
impaction should be treated meticulously to prevent the
rectum from becoming inactive,

The ability to defecate in children was well-evaluated
in this study using fecoflowmetry. All the normal chil-
dren exhibited a massive fecoflowmetric curve with short
evacuation times and high flow rates. Six of seven pa-
tients with ICC had a segmental fecoflowmetric curve
irrespective of the type of pressure fluctuations. The
patients with ICC had significantly lower maximum and
average flows and longer flow times and total evacuation
times compared to normal children.

The fact that the patients with chronic constipation
were well-distinguished from normal children by feco-
flowmetric parameters suggests the usefulness of feco-
flowmetry in the evaluation of the ability to defecate.
Although it may be argued that the evacuation of saline
from the rectum is not physiological and may not rep-
resent the actual state of fecodynamics, no significant
differences were reported in configuration or flow
parameters between water and paste fecoflowmetry [14].
Evaluation of the ability to defecate using saline evac-
uation from the rectum provided us with objective data
for estimating the actual state of defecation in consti-
pated children. Furthermore, it helped us show patients
and their parents the results of management during the
clinical course. For patients with an inactive rectum, a
new therapeutic approach such as electrical pacing of the
rectum [20] may be required to improve their clinical
symptoms if they fail to respond to long-term vigorous
medical management.



Fecoflowmetry is a simple and non-invasive tech-

nique for evaluation of the ability to defecate. When
evaluating anorectal function in children with chronic
constipation, more attention should be paid to ARM
and fecodynamics.
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