St A FE3)A] A 19 A4 %
J Korean Soc Coloproctol Vol. 19, No. 4, 2003

AEXHT2 ol FUTY T X KT8 AT EHBBE
JIoBAIY] J

Ag51 448 913t

4 98-8 838 -3 7 -

Role of Anorectal Physiologic Studies for
the Diagnosis and Treatment of Non-
relaxing Puborectalis Syndrome

Nam Hyuk Kim, M.D., Yong Hee Hwang, M.D., Ph.D.,
Kun Phil Choi, M.D.

Division of Colorectal Surgery, Department of Surgery, Seoul
Adventist Hospital, Seoul, Korea

Purpose: To assess the effectiveness of cinedefecography
(CD), anal electromyography (EMG), and anal manometry
(ARM) for the diagnosis of non—relaxing puborectalis syn—
drome (NRPR) and to compare the outcomes for patients
after biofeedback therapy (BF).

Methods: The clinical criteria used in this study for NRPR
included straining, incomplete evacuation, tenesmus, and
the need for enemas, suppositories, or digitation. Patients
who satisfied the clinical criteria were evaluated by use of
anorectal physiology tests: CD, EMG, and ARM. The EMG
criteria included failure to achieve a significant decrease in
the electrical activity of the puborectalis (PR) during at—
tempted evacuation. The ARM criteria included failure to
achieve a significant decrease in intra—anal pressure during
attempted evacuation. The CD criteria included either para—
doxical contraction or failure of the PR to relax together
with incomplete evacuation. Other possible etiologies for
incomplete evacuation, such as rectal intussusception or
rectocele, were excluded in all cases. Fifty—eight consti—
pated patients diagnosed as having NRPR by at least one
of anorectal physiolosic tests had more than one BF
session. The outcomes for fifty—one patients (mean age,
44.8 years; male—to—female ratio, 22 : 29) were reported
as either improved or unimproved at a mean follow—up of
12.7 (range, 2~30) months. The sensitivities, the speci—
ficities, and the positive and negative predictive values for
the CD, EMG, and ARM diagnoses of NRPR were
calculated to assess the diagnostic accuracy of each test and
to identify predictors associated with the outcome of BF.
Results: The sensitivities of EMG, CD, and ARM were
96%, 89%, and 85%, respectively (P>0.05). The positive
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predictive values of the three tests were 63% for EMG,
52% for ARM, and 51% for CD (P>0.05). The negative
predictive values of the three tests were 90% for EMG,
43% for ARM, and 25% for CD (P<<0.05). The specifici—
ties of the three tests were 38% for EMG, 13% for ARM,
and 2% for CD (P<0.05). The positive predictive values
the two—study—positive groups and the three—study—positive
group were 63% for the EMG— and ARM—positive group,
61% for the CD— and EMG—positive group, 51% for the
CD— and ARM—positive group, and 61% for the three—study—
positive group (P>0.05).

Conclusions: A combination of the CD and the EMG tests
1s suggested for the diagnosis of NRPR. J Korean Soc
Coloproctol 2003;19:221—-228

Key Words: Non—relaxing puborectalis syndrome, Cine—
defecography, Electromyography, Manometry,
Biofeedback
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syndrome,4 anismus,” spastic pelvic floor syndrome,6 par-

adoxical puborectalis syndrome,” L] 3L rectal dyschezia8
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Table 1. Cinedefecography results for the diagnosis of non-
relaxing puborectalis syndrome

Success Failure

after BF* after BF Total No.
CD" positive 24 23 47
CD negative 3 1 4
27 24 51
*BF = biofeedback; "cp = cinedefecography.

Table 2. Anal electromyography results for the diagnosis of
non-relaxing puborectalis syndrome

Success Failure
after BF*  after BE 100 No-
"EMG positive 26 15 41
EMG negative 1 9 10
27 24 51

*BF = biofeedback; "EMG = anal electromyography.



224 digtiASEEE A Al 1998 Al 45 2003

T TAE AA Xliz‘%}% ojgt HAZFo=z %
= 419 F 2667} vlo] 23| =M X5
3L 159dl0llA] At glglem gt 2AE HAAR
k=] A] ekt o) ohE AAE X5k 104 F 1d]7F
AFsldar 9d|7) Aslsle] R R
38%, FA dIEEo] 63%, 54 dZFE] 90% ﬂgwl
F Azt ABBAIE 69% (35/51)Q tH(Table 2).
A HrHSE AR XA AT o|st RAFo R
! % 234]|7} ulo]l 23| Eul X gol| AFE
AL 21404 Aolslel o dEush AAE Xty
l kgt ot o AAA KgkE 74 F 497 AE

¢

AL 3|7} Adfsle] RIZFETL 85%, SOl =7} 13%,

A | ZFEo] 52%, o4 ClZEo] 43%%eH F A
ABDAIE 51% (26/51)QcH(Table 3).
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Table 3. Anal manometry results for the diagnosis of
non-relaxing puborectalis syndrome

Success Failure
after BF*  after BE 100 No-
" ARM positive 23 21 44
ARM negative 4 3 7
27 24 51

*BF = biofeedback; " ARM = anal manometry.

Table 4. Cinedefecography (+) and anal electromyography
(+): cinedefecography (+) and electromyography (-) results
for the diagnosis of non-relaxing puborectalis syndrome
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Table 5. Cinedefecography (+) and anal manometry (+):
cinedefecography (+) and manometry (-) results for the
diagnosis of non-relaxing puborectalis syndrome

Success Failure

after BF*  after BF 101 No-
"cD +), ARM (+) 21 20 a1
CD (+), ARM (5 3 3 6
24 23 47

*BF = biofeedback; "D = cinedefecography; ¥ ARM = anal
manometry.

Table 6. Anal electromyography (+) and cinedefecography
(+): electromyography (+) and cinedefecography (-)
results for the diagnosis of non-relaxing puborectalis syn-
drome

Success Failure
after BF  after BF* Total No.
"cD (+), "EMG (+) 23 s -
24 23 47

*BF = biofeedback; "D = cinedefecography; ¥ EMG = anal
electromyography.

Success Failure
after BF*  after BF 101 No-
" EMG (), "cD (+) 23 15 38
EMG (+), CD () 3 0 3
26 15 41

*BF = biofeedback; "D = cinedefecography; ¥ EMG = anal
electromyography.
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Table 7. Anal electromyography (+) and anal manometry
(+): anal electromyography (+) and anal manometry (-)
results for the diagnosis of non-relaxing puborectalis syn-
drome
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Table 9. Anal manometry (+) and anal electromyography
(+): anal manometry (+) and anal electromyography (-)
results for the diagnosis of non-relaxing puborectalis syn-
drome

Success Failure

after BF* after BF Total No.
"EMG (+), TARM (+) 22 13 35
EMG (+), ARM (-) 4 ) 6
26 15 41

*BF = biofeedback; " EMG = anal electromyography; ¥ ARM

= anal manometry.

Table 8. Anal manometry (+) and cinedefecography (+):
anal manometry (+) and cinnedefecography (-) results for
the diagnosis of non-relaxing puborectalis syndrome

Success Failure
after BF* after BF Total No.
"ARM (+), TEMG (+) 22 13 3
ARM (+), EMG (-) 1 8 9
23 21 44

*BF = biofeedback; " ARM = YEMG =

electromyography.

anal manometry;

Table 10. Cinedefecography (+), anal electromyography
(+), manometry (+): TWO (+) or ONE (+) results for
the diagnosis of non-relaxing puborectalis syndrome

Success Failure
after BF* after BF 1011 NO-
"ARM +), fcD v 21 20 41
ARM (+), CD (-) 2 1 3
23 21 44

*BF = biofeedback; "ARM = anal manometry; D =

cinedefecography.
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Success Failure
after BF* after BF 101 No.
'CD (), "EMG (), . 3
SARM (+)
TWO (+) or ONE (+) 7 11 18
27 24 51
*BF = biofeedback; "D = cinedefecography; ¥ EMG = anal

electromyography; SARM = anal manometry.

A 7HA AAE =8 73S vlo| o] enl X8 Az}
ol 3t dgre Fobry] Qe A 7hAl A AellA] B
G T F A FL A Al dA
T3}19] vlolew|Ewl X g AuE vk Ay, 9zt
55 74%, 5ol%w 46%, XA dIFES 61%, 543
FEL 61%, FHBAIE 61%3AcH(Table 10).

¢

ov] el
o Bohn HEHE elA Bich AFAY
ol $AZE) Aelo] WAL okHrtA ol o



Aol glom o] A5 o] Ak FHQ o]
AHrhe 4% Yegel2 7HFskar 9lrk"® Mathers
Ee o] 2322 F71&H ol AXH ZukA 9 Fok
9] &717o] A (muscular dystonia)o] T Yooz F
stk 3 1 9] o E Yolo g 4 od=ulSo)

A=Y
12 Ao v, 2eln FUAL BREe o
al

5o] Qa1 A9 Yo} ARl B

o} whol o] =u) N 2E A FAAT o] BA

i~
o)
e
of,
e
P
o
ofN
fo
_C|>L
£
=
2
BN
o
iy
O
o
o
RS

fu
o T
02 KC
o% S,
o X
Moz
rE
ok
tjo E
ol
of ¢
o
o o
Au)
Tg o
o
=
=
R oo
X
|t
o o
1o -
[ n\l
— He

_,d
2
>
ox i
ox
0,
—
~
2
ol)
w
ool o =

re,
o Mt @ M o2 44 MO koo X (o fu o W rlr o

2
2

=
NME ZRE Al A A golut mi =

oX
0,
)
o
N
N
o

l
W
w
=X
fo
=
b
it
b
]
o
K
32
i

o
o
o

P olelt globde] 27 Fol
AA Aok %
AAe) 55 s

< sfelolof et

o 27l

>
St oo

ok

of,

]

ol
2 >

>

o

N
o N
A e & 7

N

o
AChpYs

™ O

Folish A B Pt F50l A d s
i A4 Y Ao R A5 A5 v A
= 2 e A Aoz Az ARy
sk A 745 A% izl B olv AxE 37t
3 e Al dAlE o A sHxE A
o7 UE Flog A7

i AR AL A4E A Alell sk F
TOR Qo] A £AE B 5 9Lor Jones
UL FE AR AT ol RAF] &4
o] wu] ghAke] 76%cll A, Fi ALl 48%ellA, 1
2o A ARG Ak 50% 04 AE o] X&
24T ol gk FA9] Tl Hol Te] ohv Ik
=7 AN Al A FAgE winle] el ok}
aL

Aol AsAe Al B

of
o
£
g
rlo

84 A5 i 2349 75%9) UG 24 B
ov] A4 A 55 9 5 Yevkm ek A4S
o FUATS o & GE THE AT Awelol
AAel FHrEE §Fo A% AP A
2 &8st sheie,

wo] 9.5 = X 5

_}IJ [e)

T e AE ATES A 31%lA =2
100%7HA] Bas 3 QeS¢ agy 2 B suajo} uf
ole e 7|9t AXFo] ofF thekslr] wiEell
A 2] Azkg wlastr]E ol gk Weber 5 FHE
b4 npol ez =nl %) 5 7] 5 AHE-3F3A=0 Bleijenberg
¢} Kuijpers’s ZHEA] W& A&l on] o] why
o] dFuighAell vlsll Hop 43 WdE Fsh
ek A 7o Zlpel 2 wE w3t vhekskar 9
Z Aoz x 83tk ol Y A
Z sl=ikE Byl ohEc

Glia & X FAAT ol gk ¥AZell J% A4
=ik 22 77 1005 e sk
LA vlolezew] X85 A &3 & vl
st AT, Azl A= 80%9] AEES, F
100%98 A5Es AYvkz Hasgich =3t
Wexner 52 18ell¢] X FAAT o] g RAZ Fhatol
Al ZHAEA] vpol s = X g 7|75 Al H
T 93]e] A g5 A3 A, F oNde] 4 =4
717kl A 184l F 1691(89%)oN A X E7F AFH ol
thar shgieh. & FollE Patankar 50| 3042 #2414
HER 3RS g os ZTAEA nlo] evj=m %)
5 & A7} 84%9) AFES Baslgick Gilliland 57
A EFAAL ol gk HAZFell o3k A w7t
12} 1944]lol] tslo] AJ3Ygt mlo] v =wl X g ZH2
AR $ At AH4le] X gE TR A
Fo] 29%0]H X gA}ol| 2eiA FEH
Fo] 63%EFa Hastdel AREL] 7 $o
A wpolevjEw) X85 15Ul 13] 14]
T 435 A FHAT ol g FAF gAtellAl Al
W2 iz e ZHE HA A A9l
T 12708 34 24 F 61%2] A58

< wolvh

H

[

A
T

8

b

fr fe 2 =
O

¥ l‘l'J ol
oS

G &
y

=

402 ox ox i (e rlo fu
fri ofd of

L o [ [

% Fﬂ\‘-:

£ ol
o

Ay
M o ot MW

&
B

27] 918 419 A ol Agk
I 918l o] o9 =w) X £

2 oL
fo ¢
ek N
119.1',
TR

fot
H
N
N
¥
¥

%
_\g\-‘
_>|i



N,
S AU
o 2
o
rl
o
e
e
)

(o3
2,
X
£ g
- ¢ £
L]
(N ™
do

£
ok
or
3
-3
o

Azlolw £ 352 Welehd £HoE FdkE]o]
A g e Aslo] oluz Az X8 W F 7HE
X Zgo] £ WhHel ulo]odn] X Fol &I}
I T AFHdo g 71gste] EAJoZ X8 A
TES =Y T I At S F7] 9|k WA
v dsld g GFUGHA, SAE HA 5
ekl ol tisle] A Hokeh Wizt E o] 7 ¢ vt
olev]rw] X Fof &I7} Y= AE dup} & &
o=7tE & 7 = Axe & & JAE= 4 HA
9] 7% 85%°NA 96%7M AR MAE= 72 A AR
AR 25 Bom §ogt ol= gl FA
dEFEe HS 4 AAR XIHAT o|A R AZF o
Atzlo] wlolov]=w) X8 & APt A3 AA &

I} e A ME NG 5
A3k s1%914 63% AR 7F AA W Aolell fol
Aol gloich. & Fol e B3 X Bl T} g
£ WA duh} 2 BohEAhE o & Qs A et
¥ & QAT FEIAE DA 8L B A4
(4~ 13%)0ll W1l SLoigieh. S4 o= Ee A% %
AANA 4 A A8 Tt glE Eet & 5
QAT o] FFE FEIAE DA 35 0%
B} A~ 43%) ek eleA keh ol 2] Azt
oA 7 Aol mHE uto] o5l = N 2] AFEe

o

E X%
2
s
=

E R Hol7t glglot FEIAE A A &
Aoz v A-ve] Ag Aol FostA a2
& ok F 7HA A4S =293 A4 AAE B
I EE 85%04 96% 2 7 HAF A3} Ao
2|3k Xpol7} glolom bl FAbellA 2] Z3te} H

b

(<

lod = ZH2E §-2]8k Hpol7t lodrh. Bel=e] 7
0%l A 38% = =A| ¢kgkom i AL 73¢9
2t o] LA it A4 dFES A
51%14 63% = 2+ A Aololl FAIF o E 23t
o7} giglem whd A} nlaslel® 7+t f-9]
Zol7F Ak A AIFES] 735 0%lA 89% =
2 ol weEl FAIH o E feldt Kol & Hl=dl
iz FE2AE AAE A3t 7399 S
st AAet Gt E AAE Al 79l e
AAE §osA =2 dAFES Bk Al 7HA A
e 2318 Abg F A AAE Z29e 73991 v
(o)

SEE Wl A dIFES Aot e 54

O
(o2
o o
P rr Eorf R o

=

2 =

W zelE, FELAE A4 2 RN} A
MRS G4 S FIAE FAE Ael7} glgle
U REIHE A4 A4S SIS ED Sol o
A fold Aol e Melrh X FH AT HRAZ
ARkl A A 2 &) 5w BAke] FHQ A
B}E 2 5 g e S BE AY 5 glom
2 b 998 AAY Aoz Agur] FEIAE
AR 1S WA Aol A £ AoE A
Zreiet.

REFERENCES

1. Martelli H, Devroede G, Arhan P, Duguay C. Mechanism
of idiopathic constipation: outlet obstruction. Gastroen-
terology 1978;75:623-31.

2. 53, 83, H734. wAy vl ] RgkE A3 Ak
T 716 A4S A ozt o] A 2000;16:231-8.

3. Gilliland R, Heyman S, Altomare DF, Park UC, Vickers
D, Wexner SD. Outcome and predictors of success of
biofeedback for constipation. Br J Surg 1997;84:1123-6.

4. Jorge JM, Wexner SD, Ger GC, Salanga VD, Nogueras
JJ, Jagelman DG. Cinedefecography and electromyograghy
in the diagnosis of nonrelaxing puborectalis syndrome.
Dis Colon Rectum 1993;36:668-76.

5. Preston DM, Lennard Jones JE. Anismus in chronic con-
stipation. Dig Dis Sci 1985;30:413-8.

6. Bleijenberg G, Kuijpers HC. Treatment of the spastic pelvic
floor syndrome with biofeedback. Dis Colon Rectum
1987;30:108-11.

7. Robinson BA, Gibbons IS. Paradoxical external anal
sphincter function in fecal retention with soiling, and its
control by operant conditioning. Gastroenterology 1976;
70:A72.

8. Kerremans R. Radio-cinematographic examination of the
rectum and the anal canal in cases of rectal constipation:
a radio-cinematographic and physical explanation of
dyschezia. Acta Gastroenterol Belg 1968;31:561-70.

9. Wallace WC, Madden WM. Partial puborectalis resection:
a new surgical technique for anorectal dysfunction. South
Med J 1969;62:1123-6.

10. Barnes PR, Hawley PR, Preston DM, Lennard-Jones JE.
Experience of posterior division of the puborectalis mus-
cle in the management of chronic constipation. Br J Surg
1985;72;475-17.

11. Hallan RI, Williams NS, Melling J, Waldron DJ, Womack



12.

13.

14.

15.

16.

17.

18.

228 digtiASEEE A Al 1998 Al 45 2003

NR, Morrison JF. Treatment of anismus in intractable
constipation with botulinum A toxin. Lancet 1988;2:
714-7.

Wesxner SD, Cheape JD, Jorge JM, Heymen S, Jagelman
DG. Prospective assessment of biofeedback for the
treatment of paradoxical puborectalis contraction. Dis
Colon Rectum 1992;35:145-50.

Weber J, Ducrotte P, Touchais JY, Roussignol C, Denis
P. Biofeedback training for constipation in adults and
children. Dis Colon Rectum 1987;30:844-6.
Loening-Baucke V. Modulation of abnormal defecation
dynamics by biofeedback treatment in chronically con-
stipated children with encopresis. J Pediatr 1990;116:
214-22.

Fleshman JW, Dreznik Z, Meyer K, Fry RD, Carney R,
Kodner 1J. Outpatient protocol for biofeedback therapy
of pelvic floor outlet obstruction. Dis Colon Rectum
1992;35:1-7.

Turnbull GK, Ritvo PG. Anal sphincter biofeedback re-
laxation treatment for women with intractable con-
stipation symptoms. Dis Colon Rectum 1992;35:530-6.
Wesxner SD, Bartolo DCC, editors. Constipation. Etiology,
evaluation and management. 1st ed. New York: Butter-
worth Heinemann; 1995. p. 251-2.

Bartolo DC, Roe AM, Virjee J. Mortensen NJ, Locke-
Edmunds JC. An analysis of rectal morphology in
obstructed defaecation. Int J Colorectal Dis 1988;3:17-

19.

20.

21.

22.

23.

24.

25.

22.

Mathers SE, Kempster PA, Law PJ, Frankel JP, Bartram
CI, Lees AJ, et al. Anal sphincter dysfunction in Par-
kinson’s disease. Arch Neurol 1989;46:1061-4.
Kuijpers HC. Bleijenberg G, de Morree H. The spastic
pelvic floor syndrome. Large bowel outlet obstruction
caused by pelvic floor dysfunction: a radiological study.
Int J Colorectal Dis 1986;1:44-8.

Kuijper HC, Bleijenberg G. The spastic pelvic floor syn-
drome: a cause of consitipation. Dis Colon Rectum
1985;28:669-72.

Jones PN, Lubowski DZ, Swash M, Henry MM. Is
paradoxical contraction of puborectalis muscle of func-
tional importance? Dis Colon Rectum 1987;30:667-70
Pfeifer J, Teoh, TA Salanga VD, Agachan F, Wexner
SD. Comparative study between intra-anal sponge and
needle electrode for electromyographic evaluation of
constipated patients. Dis Colon Rectum 1998;41:1153-7.
Glia A, Gylin M, Goldberg K, Lindberg G. Biofeedback
retraining in patients with functional constipation and
paradoxical puborectalis contraction: comparision of anal
manometry and sphincter electromyography for feedback.
Dis Colon Rectum 1997;40:889-95.

Patankar SK, Ferrara A, Larach SW, Williamson PR,
Perozo SE, Levy JR, et al. Electromyographic assessment
of biofeedback training for fecal incontinence and chron-
ic constipation. Dis Colon Rectum 1997;40:907-11.




