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Measurement of External Anal Sphincter
Function by Fatigue Rate Index

Moo-Kyung Seong, M.D., Young-Bum Yoo, M.D.

Department of Surgery, Konkuk University College of Medicine,
Seoul, Korea

Purpose: Fatigue rate index (FRI) is one of relatively un-
known parameters of anal manometry. It was devised to
assess sustained voluntary contractibility of external anal
sphincter muscle. We designed this study to determine the
predictability of FRI in evaluating patients with symptoms
of fecal incontinence.

Methods: Consecutive male patients with fecal incon-
tinence, those with prolapsed hemorrhoids but without any
kind of incontinence symptom, and male healthy volunteers
who have no anal symptom were grouped as A, B, C. Anal
manometric parameters including FRI were measured and
compared statistically among them.

Results: All subjects were 84. Group A 27, Group B 33,
and Group C 24. Their ages were 33.33+2.91 (mean*SE),
39.27+2.80, and 50.81%4.33, respectively. Mean resting
pressures (mmHg) were 78.11%6.56 for group A, 81.18%
7.19 for group B, and 57.81+7.80 for group C. Maximum
resting pressures (mmHg) were 98.67+£9.69, 100.82*
8.49, 78.13+10.26. Mean squeeze pressures (mmHg) were
229.11+18.72, 248.18+23.03, 156.94+17.89. Maximum
squeeze pressures (mmHg) were 286.50+33.76, 298.59+
27.83, 187.38+21.08. Resting radial asymmetries (%) were
18.85+2.81, 19.85+2.31, 28.70+£4.79. Squeeze radial asy-
mmetries were 15.73+£2.90, 16.29+1.96, 16.47+2.95. Fa-
tigue rates were 0.90x0.21, I.17+0.15, 1.38+0.40. Fa-
tigue rate indices (min.) were 3.76+0.41, 2.63%£0.20, 1.94
+0.26, respectively. Differences between group A and
group C were statistically significant in mean squeeze
pressure (P=0.0093), maximum squeeze pressure (P=
0.0190) and FRI (P=0.0008). Those between group B and
group C were significant also in mean squeeze pressure
(P=0.005), maximum squeeze pressure (P=0.0051), and
FRI (P=0.0396). Multiple logistic regression analysis reveal-
ed that independently significant parameters were age (P=
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0.002) and FRI (P=0.007). Cut-off point of FRI for inconti-
nence with maximum sensitivity and specificity was 2.4min.
by ROC (receiver operating characteristics) analysis.
Conclusions: FRI is a meaningful parameter in predicting
fecal incontinence, which can be used in assessment of
sphincter function and future treatment protocols. ] Korean
Soc Coloproctol 2002;18:184-189
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ol& HoA AT 1AL A et A& biomedicals, Inc., California, USA)l| 2]3] 94L& 15
T2 HE Y ZE(fatigue rate)L} o] W2 L} A <+ PSI &8O 2 0.11m¢ 7= HFAAS #FAIA 05
ZHQta FAY ztolE aEste, ddE e S cc/channel/min’} E| Al 24390 4 gL
YZ7A Y M-S PR A R FAE s YEE AT 2 ¥ 24 X] (PVB, German)©ll ¢J 3l PC Polygraf HR (Sy-
(fatigue rate index)’ 9} 2 HT & off dg A nectics medical AB, Sweden)E W45 1 THA] AFE
I YA = FAT FF JEIFTo] VTS Hrbet] o dHEFo WHH AZE S (Polygram, Lower GI
A N2 FAF A Are Fre 2 Az ) edition, Version 6.40)°] <3 A=A &}¢ch.
B ou7t & ASE Hi B AFE st FEUte] 4 71E9] HAPU R gl g
T4 HaAe HAdAE BF st A
et = H A== F2171¢ H3712 FEstdnh f=2 =9
HEx AFE FH57] HdAe 94 19t =
e AWgoly e FAgo] o #Ho] ZFFS XA FAMEHE 2A ot F&
W75 o]de] gle ALdAEAMT E24 A 3] F2E AHdA S dEgs S48k, olojA &
o2 BAd& WEstd oy miir)sole o] gl TZT S FOHO R 4027 AHH A4S =
AAEBT) B HiHEH o] FS Hole WAdew & 5 3 5o A FAHES st 3ESto]l 3 ol H 9
AECTE FA9 A4 2 ddste] 7t = 2 AHE FAste H8s FASAT HAF T
it FAE, ESE BAPY A E, 25, 92 © 4Fo] AFHoZ FAHEE PR AA AL
T AFE S5t SAFCE Bl EAs T W FE Fol FF F29 A vEAgA =
AT Ao 2o ¥37]F-2 Miller score’ 2 3 ©]7F LFE Hug A + J=E drt FEHY Wt
S & Aol He AR soen i A2 BT RS A=A A3 7 £H0= 7AC WA
FAZ ST ) o= B 84| 2 A Aol 279, H AZEY Ot AF ANEES 3t o]F FJEERZ
Bto] 33¢], Cato] 244 0|qlth. 7 R AR gow MEE AFe APHolA SHE B 4F
33.33+2.914], 39.27+2.804l, 50.81+4.334| % HF BT FAGY AolE AREE U HoE o
A b AHEE FEUHY SBA=HE AR ATt
2o 2 HAAETHE A7 4.5 mm9 polyvinyl A& (Zi- 7t ZARAAE FH+ T AR AR 7F
netics medical, Inc., Utah, USA)©. 2 27 0.8 mm<] 87 Abo] ] HIWLZEA O 2 ttestE WA 2 &-3FaL o] xpA o
o] F¥FE°] Y FF(eve)oll M 45° A== wjdd 2 A ol HdES THEHTE e 2A2H 3
Aoz Y I #F =+ vAH FFFXAJS. A EAS A Eete 2 HxEd 5YA o] A= E &

Table 1. Subjects profile and study results

Group A* (n=27) Group B' (n=33) Group C* (n=24)

Age 33.33+2.91 39.27+2.80 50.81+4.33
MNRP (mmHg)' 78.11+6.56 81.18+7.19 57.81+7.80

MXRP (mmHg)" 98.67+9.69 100.82+8.49 78.1310.26
MNSP (mmHg)' 229.11+18.72 248.18+23.03 156.94+17.89
MXSP (mmHg)** 286.50+33.76 298.59+27.83 187.38+21.08
RAR (%)"" 18.85+2.81 19.85+2.31 28.70+4.79
RAS (%)} 15.73£2.90 16.29+1.96 16.47+2.95
FRY 0.90+0.21 1.17+0.15 1.38+0.40

FRI (min.)™ 3.76+0.41 2.63+0.20 1.94+0.26

All values are given in meantstandard error. *Group A = Healthy volunteers; ' Group B = Patients with prolapsed
hemorrhoids; ¥ Group C = Patients with incontinence; SMNRP = mean resting pressure; 'MXRP = maximum resting pressure;
"MNSP = mean squeeze pressure; **MXSP = maximum squeeze pressure; ""RAR = resting radial asymmetry; "*RAS =
squeeze radial asymmetry; “FR = fatigue rate; MERI = fatigue rate index.
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Fig. 1. Graph of receptor operating characteristics of fatigue
rate index.
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t2H7)E  15.7342.90, 16.29+1.96, 16.47+2.950] A Th.
25 2% AFmin)E 22 0.90+0.21, 1.17+
0.15, 1.38+0.407} 3.76+0.41, 2.63£0.20, 1.94%0.26°]
S TH(Table 1).
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Fig. 2. Graph of pressure change during sustained squeeze. Fatigue rate is generated as a slope from linear regression model.

A. healthy volunteer. B. patient with incontinence.
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