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Abbreviations
and Acronyms

ACE¼ antegrade continence
enema

ARM¼ anorectal malformation

ASARP¼ anterior sagittal
anorectoplasty

EHS¼ Erection Hardness Score

GIQLI¼ Gastrointestinal Quality
of Life Index

PF¼ perineal fistula

PSARP¼ posterior sagittal
anorectoplasty

QoL¼ quality of life

RUF¼ rectourethral fistula

VF¼ vestibular fistula
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Purpose: Sexual dysfunction and impaired quality of life due to fecal inconti-
nence are common after classic operations for anorectal malformations. We hy-
pothesized that modern repairs may result in improved outcomes.
Materials and Methods: Following ethical approval for this single institution
cross-sectional study, all patients 16 years or older treated for rectourethral,
vestibular or perineal Þstula from 1983 onward were sent detailed postal ques-
tionnaires on sexual function and quality of life. Each respondent was age and
gender matched to 3 controls randomly selected from the general population.
Penoscrotal/gynecologic abnormalities were obtained from the records.
Results: A total of 41 patients (62%) with a median age of 22 years participated in
the study. Of the patients 20 were males with rectourethral Þstula (prostatic in
60%), 10 were females with vestibular/perineal Þstula and 11 were males with
low malformations. Although experience of sexual relationships and orgasmic
function were reported in comparable proportions to controls, age at coital debut
was signiÞcantly delayed in all groups of patients (p � 0.046). Erectile function
was preserved after sagittal repair but absent ejaculations or azoospermia
affected 3 males with rectourethral Þstula (15%). Penoscrotal/gynecologic
abnormalities affected 12% of patients. Overall quality of life scores were com-
parable to controls but a trend was found for lower scores on emotional items in
males with rectourethral Þstula (p ¼ 0.06) and for a negative effect on sexual life
in females (p ¼ 0.03).
Conclusions: While erectile and orgasmic function appear preserved after
sagittal repair, further evaluation of fertility issues in males with rectourethral
Þstula is indicated. Larger multicenter studies are needed to conÞrm our
Þndings.
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THE introduction of posterior sagittal
anorectoplasty in 1982 and its later
modiÞcation, anterior sagittal ano-
rectoplasty involving repair of anorec-
tal malformations under direct vision,
have signiÞcantly improved the func-
tional outlook for individuals com-
pared to patients undergoing a classic
pull-through operation. 1e 3 Modern
bowel management programs, inclu-
ding antegrade continence enema
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conduits, have allowed achievement
of social continence among the major-
ity of cases, including those involving
severe anorectal malformations. 1,2

Patients with mild anorectal malfor-
mations can largely expect a func-
tional outcome comparable to matched
peers by adulthood with appropriate
aftercare. 4e 6

Patients treated during the PSARP
era have now reached an age at which
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evaluation of the wider impact of the ARM on their
lives is possible. Sexual function, personal re-
lationships and the ability to have children are
important determinants of QoL, impairment of
which was common after classic repairs in patients
with ARMs. 7,8 Similarly the negative effects of fecal
incontinence on QoL and social functioning, which
affected a signiÞcant proportion of patients in the
past, are well established. 9,10 More recent series
examining sexual function following classic repairs
have resulted in conclusions consistent with earlier
studies. 7,8,11,12 In contrast to classic methods,
PSARP involves approaching the Þstulous bowel
termination under direct vision using a strict
midline approach, which theoretically reduces the
risk of iatrogenic damage to the delicate structures
involved in reproductive function, particularly in
males. We evaluated controlled outcomes for sexual
function and QoL in patients with ARMs treated
exclusively during the era of sagittal repairs to
determine the extent to which they are associated
with improved outcomes.
METHODS

Patients
This was a single institution cross-sectional study. After
ethical approval all patients 16 years or older treated from
1983 onward for ARMs were invited to answer a postal
questionnaire on sexual function and QoL. Those evalu-
ated included males with RUF, females with vestibular
or perineal Þstula and males with low ARMs (PF/anal
stenosis). Questionnaires were sent up to 3 times. An
independent investigator conducted the survey. Major
cognitive impairment (3 patients), total sacral agenesis
and Currarino syndrome (2) were exclusion criteria. Case
records were reviewed retrospectively. Three individuals
matched for age and gender were randomly selected for
each patient from a previously collected reference popu-
lation of 594 individuals randomly selected from the
Population Register of Finland to serve as controls for
patients with ARMs. 13 Controls answered identical ques-
tionnaires to patients. Three patients 28 to 29 years old
were matched to 26-year-old controls since they were the
oldest available from our pool. Three controls per patient
was the maximum number available from our pool.
Table 1. Respondent characteristics

RUF Group

No. gender/total No. (%):
Male 20/41 (49)
Female 0/41 (0)

Median yrs age (range) 22 (16e 29)
No. voluntary bowel movements/total No. (%) 18/20 (90)
No. ACE/total No. (%) 2/20 (10)*
No. socially continent/total No. (%)† 17/20 (85)

Patients with RUF underwent PSARP, those with low ARMs underwent an
*Both patients had bladder neck fistulas.
†Less than 1 soiling or fecal accident weekly (no requirement for protecti
Questionnaires
Relationship status, age at coital debut and orgasm dur-
ing intercourse (usually/sometimes/seldom/never) was
inquired of all respondents. Erectile function was rated
based on the validated Erection Hardness Score (range 0,
penis does not enlarge, to 4, penis is hard and fully
rigid). 14 Ejaculations and age at spermarche were
inquired of males, and age at menarche of females. Pa-
tients were asked whether they had tried to have chil-
dren, number of pregnancies/children fathered and any
fertility issues/treatment.

Quality of Life
QoL in adulthood was evaluated from all respondents
18 years or older using the validated GIQLI (maximum
score 144 points).15 Scores lower than 105 are indicative of
constant gastrointestinal symptoms.

Statistics
Data are presented as median (range) unless otherwise
stated. Responses of patients and controls were compared.
Categorical variables were evaluated using the Fisher
exact test and continuous variables with the Mann-
Whitney U test, with p < 0.05 being considered signiÞcant.
RESULTS
Patient characteristics are outlined in table 1. Of 66
eligible patients 41 responded. Of 20 males with RUF
30% had bulbar, 60% prostatic and 10% bladder neck
Þstulas. A total of 11 males had low ARMs (PF or
anal stenosis) and 10 females had VF/PF. No patient
was lost to followup. Eight patients (20%) had mild
sacral dysplasia (3 to 4 segments remaining). QoL
data were collected from all respondents 18 years or
older (35 patients). Median age of the 123 controls
(93 males) was 22 years (range 16 to 26), which did
not differ signiÞcantly from patients.

Operative Management by ARM Type
All males with RUF underwent PSARP under co-
lostomy cover at a median age of 3 months (range 2
to 24). All females with VF or PF underwent ASARP
at a median age of 3.5 months (range 0.1 to 48), of
whom 50% had a covering colostomy. Males with
low ARMs had undergone cutback anoplasty and/or
anal dilation on the Þrst day of life except 2 patients
Low ARM Group VF/PF Group Overall

41/41 (100)
11/41 (27) 0/41 (0)

0/41 (0) 10/41 (24)
21 (16e 29) 21 (16e 28) 21 (16e 29)

11/11 (100) 10/10 (100) 39/41 (95)
0/11 (0) 0/10 (0) 2/41 (5)

11/11 (100) 10/10 (100) 38/41 (93)

oplasty/anal dilation and those with VF/PF underwent ASARP.

ve aids, ie pads).
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referred late, in whom anoplasty was performed at
age 1 year. Patients underwent a standard 6-week
anal dilation program up to Hegar size 14 beginning
2 weeks postoperatively.

Associated Genital/Gynecologic Abnormalities
Five patients (12%) had genital/gynecologic anom-
alies. Four males with RUF (20%) had penoscrotal
anomalies, of whom 3 had biÞd scrotum, 2 had
hypospadias and 3 had testicular maldescent
(bilateral in 2). Among females there were no gy-
necologic abnormalities apart from pyosalpinx in a
teenage girl, in whom salpingectomy was per-
formed. We routinely perform a check colposcopy at
puberty and abdominal ultrasound of the gyneco-
logic organs at least once during followup.

Nonrespondents
Among 25 nonrespondents 8 males (32%) had RUF,
12 males (48%) had low ARMs and 5 females (20%)
had VF/PF. There were proportionally but statisti-
cally insigniÞcantly more males with low ARMs
among nonrespondents (p ¼ 0.11). Operative treat-
ment by ARM type, length of postoperative fol-
lowup, age (median 21 years, range 16 to 28), gender
(80% male), ACE requirement (8%), sacral dysplasia
(16%) and penoscrotal/gynecologic abnormalities
(16%) were comparable to respondents (p � 0.72).

Gross Bowel Function in Respondents
At survey 39 patients (95%) had voluntary bowel
movements, and 2 with bladder neck Þstulas (10%
of males with RUF) used ACE washouts and lacked
voluntary control. A total of 38 subjects (93%),
including 17 of 20 with RUF, were socially continent
with or without bowel management (less than 1
soiling or fecal accident weekly and no requirement
for protective aids). 3

Sexual Function in Males
Similar proportions of male patients and controls
had engaged in sexual intercourse (p � 0.08) but
coital debut was delayed in males with RUF and
males with low ARMs compared to controls (table 2).
Table 2. Controlled outcomes for sexual function in males

RUF

Pts C

No. stable relationship/total No. (%) 6/20 (30)
No. sexual intercourse/total No. (%) 10/20 (50)
Median yrs age at coital debut (range) 18 (15e 24) 16
No. normal orgasm during intercourse/total No. (%)* 8/10 (80)
No. normal erections/total No. (%)† 18/20 (90)
No. normal ejaculations/total No. (%) 16/18 (89)‡

Patients with RUF underwent PSARP and those with low ARMs underwe
*Normal orgasm usually/most of the time.
†EHS 4.
‡Two patients and 5 controls did not respond to item.
Normal orgasms were noted in the majority of males
with RUF and in all males with low ARMs. Of the
2 males with RUF who experienced orgasms at least
some of the time 1 had fathered 2 children. Erectile
function was normal (EHS 4) or sufÞcient for
penetration (EHS 3) in all males with RUF. Of the
2 patients with EHS 3 a prostatic Þstula was pres-
ent in 1 and a bladder neck Þstula in 1. No
respondent reported an EHS below 3.

Ejaculations were absent in 2 males, 18 and
23 years old, with RUF. One had a bladder neck Þs-
tula and had undergone repair of biÞd scrotum and
penile hypospadias as well as unilateral orchiectomy
for an atrophic testis during childhood (EHS 3), and 1
had undergone prostatic RUF repair, had normal
erections (EHS 4) and had no penoscrotal abnor-
malities. Two males with RUF (6% of male patients
and 7% of male controls, p ¼ 1.00) did not respond to
this item. Spermarche had occurred normally at a
median age of 13 years (range 10 to 16) in the males
with RUF who responded to this item, and in all of
those with low ARMs and controls (p ¼ 0.43).

Of the 4 males with penoscrotal anomalies 1 (25%)
was in a stable relationship and 2 (50%) had engaged
in sexual intercourse, including 1 of the 2 patients
with hypospadias. Of the 2 patients with bladder
neck Þstulas and ACE conduits (ages 18 and
27 years) the older patient was in a stable relation-
ship and engaged in sexual intercourse but not until
age 24 years. All 4 males with mild sacral dysplasia
had normal erections (EHS 4) and ejaculations.

Sexual Function in Females with VF/PF
There was no signiÞcant difference in the proportion
of females in a stable relationship or with experience
of intercourse (p � 0.27, table 3). However, as with
males, coital debut was 2 years later than in controls
(18 vs 16 years, p ¼ 0.046). Orgasms were compara-
ble to controls. Menarche had occurred in 9 of 10
patients at a median age of 13 years (range 11 to 14)
and in all controls at age 13 years (11 to 16, p ¼ 0.26).
One patient had primary amenorrhea at age 18 years
but normal gynecologic anatomy and is under
Group Low ARM Group

ontrols p Value Pts Controls p Value

30/60 (50) 0.19 1/11 (9) 13/33 (40) 0.08
41/60 (68) 0.18 6/11 (55) 21/33 (64) 0.72

(13e 24) 0.04 19 (14e 20) 16 (12e 22) 0.04
39/41 (95) 0.09 6/6 (100) 20/21 (95) 1.00

58/60 (97) 0.26 11/11 (100) 32/33 (97) 1.00
55/55 (100)‡ 0.06 11/11 (100) 31/31 (100)‡ 1.00

nt cutback/anal dilation.








