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[ Abstract] Objective To explore the influncing factors for biofeedback therapeutic efficacy of fecal in-
continence after pull-through in Hirschsprung’s disease (HD). Methods From June 2016 to June 2023, retro-
spective analysis was performed for 72 children of fecal incontinence after pull-through in HD. They were divid-
ed into three groups of excellent (n=41) ,medium (n =22) and poor efficacy (n =9). Personal demograph-
ics, clinical signs and anorectal manometry were compared among three groups. The influncing factors of bio-
feedback therapeutic efficacy of fecal incontinence were examined by univariate and multivariate Logistic regres-
sion. Results Single variate analysis revealed that classification of disease,supplemental household exercise,
course of treatment, Vaizey score, rectal sensory volume threshold ( RSVT) ,rectal rest pressure ( RRP) ,anal
rest pressure ( ARP) , anal diastolic pressure ( ADP), anal maximal squeeze pressure ( AMSP) , anal longest
squeeze time ( ALST) and coordinated of anal contractions (CAC) were correlated factors of biofeedback thera-
peutic efficacy of fecal incontinence after pull-through in HD (P <0.05). Multivariate Logistic regression anal-
ysis indicated that RSVT,RRP,ARP,ALST and course of treatment were the independent influncing factors of
therapeutic efficacy of biofeedback. The area under the curve was 0.862(95% CI =0.771 —0.953,P =0.000)
with a sensitivity of 71.0% and a specificity of 82.9% . Conclusions RSVT,RRP,ARP,ALST and course of

treatment are the independent influncing factors of therapeutic efficacy of biofeedback for fecal incontinence af-
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ter pull-through in HD. The above logit model may predict the therapeutic efficacy of biofeedback for fecal in-

continence after pull-through in HD. And the recommended course of treatment is one week.

[ Key words] Biofeedback Treatment; Hirschsprung Disease; Risk Factors; Surgical Procedures, Oper-

ative; Child
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Index assignment of cumulative logit model for predicting efficacy of biofeekback treatment
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YTR(Y)

"HD 43 (X, )
KRB (X,)

Vaizey 743 (X5 )
JTREMIRG (X,)
B A (X5 )
HIHEE(X,)
IR EIE(X;)

JT A AR R (Xs)
A R MR AR I IR] (X )
" HEAE B U P (X )

=1 =2;2=3

T =1 KBR =2, 45 % =3

>100 /K =0; <100 /K =1
3~94r=0;10~16 4 =1;17 ~22 43 =2

1 =0;3 =1

41 ~55 mLL.=0;26 ~40 mL.=1;10 ~25 mL =2

0 ~10 mmHg=0;11 ~20 mmHg =1;21 ~30 mmHg =2
81 ~120 mmHg =0;41 ~80 mmHg =1; 30 ~40 mmHg =2
120 ~ 180 mmHg =0;60 ~ 120 mmHg =1,0 ~60 mmHg =2
>365=0;19~36s=1,0~18s=2

P = 1AM =2

E O IORBAS R Y " ROR AR R AR B BFT AR R BHAYTY  HD SR 4Y

& R

AR DA R A5 PR BFT 3R
JEAFRE R AE I B P AREE B0 TR
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RNLE AR ERSIFA L RE
i, LA TCEYIAT 2 8D 5k &

A ERSE

YR EIRIT ORI JC G124 7 S, HD 43R K
Ji£ 58 By 6B k| 9T B (8] B | Vaizey 343 RSVT, RRP,
ARP AMSP  ALST.CAC 2 HD A J& Ko fii 4= 2% /)L

BFT ZCRAE RN Z (P <0.05) , WK 2,

BN Rt P <0.05 (s A Zo0H
FprE i Logistic I3 HT, WA 3 BIRIPLA 15 B 45
AR PR LRSS x° = 55.704, P <0.001, £ WIHE
RARTHISSE o #0 HY ZRAR logit BERLANR « Logit [ P

(Y=ij)]=aj+0.088(X, =2) +1.062(X, =3) +
1.754(X, =1) =0.191(X; =1) = 1.475(X, =1) +
2.227(X, =1) +2.000(X, =1) +3.827(X; =2) +
0.553(X, =1) +2.174(X, =2) —-1.064(X, =1) -

1.951(X, =2) +0.528(X, =1) —0.490(X, =2) —

F2 S RMEG T ARG AR AS BET S50 5 0 P 25 B S R 22 45 Hr 4 51 (1))
Table 2 Univariate analysis of predicting efficacy of biofeekback treatment(n)
o - el RAEREERH (4F) 25553y 7
| 4 <2 24 >4 3 KB e 7pl|
It 41 35 6 19 12 20 17 4
s 22 19 3 7 9 6 6 10
% 9 6 3 5 3 1 3 5
Xz 18 1.737 0.388 14.727
P1{H 0.420 0. 665 0.005
s FARER(H) FARITA FAREE B HEAZ AT
<3 3~12 >12 JiZ22 EYiINN| BYLL L LI y47ay Jx gl
it 14 12 15 14 27 22 19 26 15
i 11 6 5 10 12 9 13 12 10
2 2 4 3 7 2 3 6 6 3
X2 =% 3.135 5.805 1.730 0.607
P 0.536 0.055 0.421 0.738
pon £} 7RI AN ET D FEWE R BFT JAITARIR ()
o5 H J ) G A 4~6 7~10 11 ~14
I 14 27 26 15 22 19 20 12 6
i 13 9 14 8 16 6 8 9 5
2% 4 5 4 5 4 5 7 0 2
X2 18 3.641 1.203 2.958 6.188
PAA 0.162 0.548 0.228 0.186
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g bk
o RLE AR AT % P Vaizey P53 (43)
<100 >100 7 A b A 3~9 10 ~ 16 17 ~22
It 34 7 11 30 24 17 11 12 18
s 15 6 14 16 9 10 3
E= 4 5 7 5 7 1 1
XZ {8 5.938 0.870 5.647 13.343
P1{H 0.051 0.647 0.059 0.010
o FRERI yr Rk () HEE B 1 HAA B H(mL)
& & 1 3 B A 10 ~25 26 ~40 41 ~55
1 30 11 27 14 24 17 16 24 1
i 8 14 10 12 11 11 3 11 8
2% 5 4 2 7 1 8 1 6 2
a1 8.138 6.628 6.640 15.815
P1{H 0.017 0.036 0.036 0.003
o H M E H (mmHg) AT B (mmHg) AL &7 5K He (mmHg)
0~10 11 ~20 21 ~30 0 ~40 41 ~80 81 ~120 0~15 0~10 11 ~20
It 3 15 23 3 15 23 20 3 15
r 7 9 7 9 13 7 9
%= 4 3 3 6 4
Xz B / 11.645 /
P1{E 0.010 0.020 0.787
o NTAEDIRE R (em) AT B RN TR (mmHg) AT B A WA E] (s) ELA R SR
10~20 21-~30 31-~45 0~59.9 60~119.9 120~180 <18 18 ~36 >36 BH BH P
I 11 24 6 17 21 3 26 4 11 28 13
Gl 5 14 3 10 6 6 6 6 10 16
p=3 1 6 2 2 3 4 1 4 4 6
X 14 1.230 10. 156 14.062 0.170
PA{H 0.873 0.038 0.007 0.919
i /RESRH Fisher KEBAMEZRY: , DU I GE Tt 5 BFT: A9 I AT
R3PS RIEE S T ARG KRR A BV EY R BHRTTRCR I Z R Logistic [0 /3 Hr 244k
Table 3 Logistic regression analysis of influencing factors for efficacy of biofeekback treatment
g5 B 1E SE 18 XZ{E P1{H OR & 95% CI
[/ 2.099 1.713 1.226 0.220
i 5.517 1.868 2.954 0.003
HD 31 (KBt 0.088 0.802 0.110 0.912 1.092 0.219 ~5.321
HD 4371 (245177 1.062 0.923 1. 150 0.250 2.891 0.476 ~18.939
FREBIR ( <100 R/K) 1.754 0.974 1.801 0.072 5.775 0.948 ~46.759
Vaizey 1143 (10 ~ 16 43) -0.191 0.789 -0.242 0.809 0. 826 0.173 ~ 3.958
Vaizey 1743 (17 ~22 43) -1.475 0.973 -1.516 0.130 0.229 0.029 ~ 1.422
PR (3 J&) 2.227 0.844 2.638 0.008 9.271 1.914 ~54.850
RSVT(26 ~40) 2.000 0.9%4 2.012 0.044 7.391 1.261 ~67.808
RSVT(10 ~25) 3.827 1.201 3.185 0.001 45.907 5.352 ~643.862
RRP(11 ~20) 0.553 0.999 0.554 0.580 1.739 0.226 ~12.183
RRP(21 ~30) 2.174 1.014 2.144 0.032 8.795 1.247 ~73.225
ARP(41 ~80) -1.064 0.897 -1.186 0.236 0.345 0.056 ~ 1.957
ARP(30 ~40) -1.951 0.9287 -2.101 0.036 0.142 0.021 ~ 0.830
AMSP (60 ~120) -0.528 1.010 -0.523 0.601 0.590 0.079 ~4.368
AMSP(0 ~60) -0.490 0. 844 -0.581 0.561 0.612 0.116 ~3.334
ALST(19 ~36) -0.336 0.889 -0.378 0.705 0.714 0.124 ~4.261
ALST(0 ~18) -1.915 0.982 -1.950 0.050 0.147 0.020 ~0.980
CAC(AHpH) 0.074 0.656 0.113 0.910 1.077 0.298 ~4.050

i HD:E45; RSVT: B EGEZf H(H ; RRP: ¥ B JE; ARP. L% ¥ EE; AMSP.: L4 i KURSE JE ;. ALST . AL 45 5 K W 46 1 1)

CAC: AL T4 blp o
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Hrj=1.2;a, =2.099,a, =5.517;X, =1.X, = 1.
X, =2.X, =2.X, =2.X, =2 [y P {f <0.05, % 2
logit A AV TR HA ge 2% 2 X, BT 72 [H] i (OR
=9.271,95% CI; 1. 914 ~54.850) ,RSVT (OR =
8.795,95% CI;1.247 ~73.225) .RRP(OR =8.795,
95% CI:1.247 ~73.225) ARP(OR =0. 142,95%
CI.0. 021 ~0.830),ALST(OR =0. 147,95% CI ;
0.020 ~0.980) J2& BFT J7 2 iyl 7 52 [ 5

PR FREE R JE T A& P 3R, F 85 B2k ot
B, 25218 BRI (receiver operating char-
acteristic, ROC) i 2 ish ¥ ELHE R 78 4b , AUF RSVT,
RRP,ARP ALST {24 50 Il BET 7 2 i) A 3% 22 ]
ROC 4k, 48R, FIREZEFM BFT A6 7745
R4 TR R 0.862(95% CI =0.771 ~0. 953,
P <0.001) ,FIERCR IR 82. 9% , RS Ny
71.0% , WL 1,

1.0
0.8
0.6
X
=
I
0.4
0.2
0 T T T T T
0.2 0.4 0.6 0.8 1.0
1A
B 1 SRR ARG KRR EY 5
YT R Z AR B AE i 250 E
Fig.1 ROC curve validation of predicting efficacy of biofeekback

treatment for fecal incontinence after pull-through in

Hirschsprung’s disease
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FEURER BT ok LB A RN R T o I ] L 5K
PEGH BN | 2 5 B | Vaizey PFr % R 5 BFT
ST B ME AT T 4R A58 AR —, A B 5E 45
RPN, R BE S BB ST R B B A Vaizey 1735
BFT J7 204 5,

HEfE 2 AR5 52 A4 0 A B R SRR i G i, 52
P AR 0 PR R AL LA 45 29 LA WS4 S8 S S AL
] L SR R P | 226 R L PR B 5 3 DA R i
7 KRB SR 55, AT AT — > BR A5 H B S5 A ]
SEHHED e . 45 BB AL TR J5 AL D RE )
WA I A 28, HD AR5 38 {f ] Wexner Rinta-
la, Vaizey . Krickenbeck | Kelly Z51- 4312 26 4714,
HEERAER UL, A LA b 173 245 5 2 0 HEf T B
B PAR AR X 5 AT A B 2 W PE AL AN RE ER B
591 AR O ) B PR A 4 S LR 20 . ARML AT L
AL 1425 WL B | 1 12 T e S U P | 1 1 i
[T ] S S FTHEE Bl 1 55 S 5, RR S A BN L
1Y 3y e R e A A T 8 4 2 TR) 1) 56 &R T B 0
SEAREHAME DR 58 R REG I RRD
A7 1R ARM Bl 2 Hiiz FEI LA )
RERITAL T, ARBFFE 45 21 7R ARM $5 4R i) RSVT
(OR =7.391,95% CI;1.247 ~73.225) .RRP( OR =
8.795,95% CI;1.247 ~73.225) _ARP(OR =0. 142,
95% CI:0.021 ~0.830) ALST(OR =0. 147 ,95% CI
0.020 ~0.980) L% PEH BFT R A EFH logit A&l
AH—E TR

AT MRS BIE (X =1) (X5 =2) 1Y B
B4y 508 2.000.3. 827, 0R 4 7.391 F1145.907, #&
FNAE/NT 55 mL BB A, RSVT KR, J7 0BG
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B s B2 HD R FI 0 B A BRI 22, T
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CTFIE R A, v N B B b 8 O AS 3 s
AP O AR R B T Al RSVT & Y L BFT J7
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AREAERE A2 S EOME A EE  BFT 38 i LK
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PEMERRORR B ROk 1 P 4 5 9% 57 WILEF 4 ( T AL 2F
Y ) F AL R 02 W % O SRPT VAT 4 ( 1 RURILER4E)
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HEME B g A AE AR . SRR 2 BFT B9 24550 M
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oo 2 =4 ALST < 16 s i 5 L L5143 51 R
63.4% 27.3% F1 11. 1% , B F logit 42 71 b1 $7 71%
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KT R 1 R e NI, SR K
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I A2 8] B X, =1/ B {H R 2.227(0OR =2.227,95%
CI:1.914 ~54.850) , BiHAMIRG 1 FI6y7 B0y 7 20 T
1R 3 J , EL PRI [R] (47 75 18] B i )6 BFT 7 2%
M52 25 A G2 L (P =0.008) , /8 BFT i4
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A i BET 354545 FHAH A7 280, 1EL X TS 4 6 4%
PR 22 H AR SFHE 2 WU %) £8 8 08 /> BFT I
BOU T 25, AR ABIXT S 3 R IL#, B IL
PR 58K X L G W R R R A 9% T
JEE 4B Bk TG 1% PR I AH N SR, 3 T RE R S BB LA
R IR 25 E D 1 R 22— AR5 K i
BEAE RN R M P=0.017, H B2 logit £
B fE R 1. 754, R S8 RE R I 2 BET Y7 A3 4T
B IR 2 5 BEFE A58 A R S SRR X IT R
PR AR L5 23 o S8 3 A AT LA JK a2 3l B m]
BESTRINECE S SRR S P ISP % /e
TR FBERBR R T T R e R L X AT AR S R
JLABEMEZE , R MBS BN, B LA 7E JC R0 B
AR, ENFERBFELIRPREKRRNTFIEEAR
JUATTT P 4 5 12 U JRR 5 Wi 4 15 100, 7 I 45
A O 5 1) Wi 4 17 O, e ] SR RO b 46 5 B
FE B 4 A L. % F L 3E 09 5 6 B R SR
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