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Abstract

Background: Classifying anorectal anomalies (ARA) has always been a matter of debate among pediatric surgeons.
A new classification does not necessarily imply discarding older ones. Several concepts have been introduced in
the past and stood the test of time being still valid up till now
In this report, we present our experience in managing a group of boys with ARA by PSARP. We have tried to
enhance the current classification to include information about the level of the rectum in relation to sacrum, not
just the location of the fistula.

Results: The study included 62 consecutive male patients with anorectal anomalies who underwent PSARP
between 2009 and 2019. Included cases were either recto-bulbar fistula (21 cases), recto-prostatic fistula (30 cases),
or imperforate anus without fistula (11 cases). Their age at operation ranged from 3 to 36 months (mean 7.8
months).
Cases with recto-prostatic fistula were further subclassified according to the level of distal rectum into two
subgroups: (type 1) those with the rectum ending opposite the level of S4/S5, and (type 2) those with the rectum
ending at a higher level opposite S3.
The PSARP procedure proved to be a successful surgical approach to reach, separate, and mobilize the rectum in all
cases of recto-bulbar fistula, imperforate anus without fistula, and recto-prostatic fistula type (1). In cases of recto-
prostatic fistula type (2), the perineal approach (PSARP) failed to reach and mobilize the rectum in two out of the
eleven cases.

Conclusion: In management of anorectal anomalies, the sacrum can provide two important indicators: a prognostic
value for continence, and anatomical landmark to stratify the level of distal rectum in the pelvis which is crucial for
planning the best surgical approach.
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Background
Classifying anorectal anomalies (ARA) has always been a
matter of debate among pediatric surgeons [1]. Succes-
sive classification systems have been introduced that
may indicate for a dynamic process of never-ending dis-
cussions without reaching to a final word on the issue
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[1]. Each classification adds new concepts that help to
increase our understanding about different aspects of
the disease [1, 2]. A new classification does not necessar-
ily imply discarding older ones that represented several
years of studies and tedious work. Not only for history,
but also for the several concepts that has been intro-
duced in the past and stood the test of time being still
valid up till now [1, 2].
Amussat is considered the first to start classifying

ARA in 1835 [1, 2]. However, the major advance in the
field has been attributed to the work of Stephens who
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studied the anatomy of ARA on cadavers [3]. In 1963, Ste-
phens and Smith used the radiological PC-line [4] to dif-
ferentiate between two types of ARA, either low or high.
Later at Wingspread, several clinical information have
been added trying to represent the true diversity of the
spectrum [1]. Influenced by the work of Alberto Pena, the
pediatric surgical symposium at Krickenbeck finally
reached a consensus, which classified ARA into major
clinical groups and other rare/regional variants [5].
In this study, we present our experience in managing a

group of boys with ARA by Posterior Sagittal AnoRecto-
Plasty (PSARP) [6] highlighting some anatomical consid-
erations based on the analysis of their preoperative im-
aging. We tried to apply new stratification based on
identifying the level of distal rectum in relation to corre-
sponding sacral vertebrae.

Methods
Database maintained by the author for male patients
with anorectal anomalies (ARA) was retrospectively
reviewed. The study included cases with recto-urethral
fistulae (recto-bulbar/prostatic), as well as cases of im-
perforate anus without fistula who underwent PSARP
[6] by a single surgeon (the author) during the period
2009 through 2019. At the extreme end of the spectrum,
cases with recto-vesical fistulae were excluded from the
study when the decision was made for an abdominal ap-
proach from the start. Also, we excluded cases with rec-
toperineal fistulae that has been discussed in previous
reports [7], as well as cases associated with presacral
masses (Currarino triad) [8]. All included cases under-
went staged repair: colostomy at birth, followed by
PSARP later in infancy, and finally closure of colostomy.
Fig. 1 Distal colostogram in three different cases with recto-bulbar fistula.
distal rectum is below the lower end of coccyx in (a and b), while it is loca
contrast started to fill the urinary bladder (white arrow) in c
Owing to the retrospective nature of the study, an IRB
number was not required, and the study was approved
through expedited review by the scientific/ethical com-
mittee of the Pediatric Surgery Department.

Preoperative investigations
Pelviabdominal ultrasound and echocardiography were
performed to screen for possible associated renal and
cardiac anomalies. Distal colostogram was the standard
investigation to identify the location of distal rectum and
level of fistulous communication with the urinary tract.
Following the standard recommendations, water-soluble
contrast was injected into the distal colostomy under
constant gentle pressure to visualize any minute com-
munication with the urinary tract [9]. According to the
current ‘Krickenbeck’ classification for anorectal malfor-
mations [5], cases were divided into three clinical
groups: recto-bulbar (Fig. 1), recto-prostatic (Fig. 2), and
imperforate anus without fistula (Fig. 3). Based on retro-
spective analysis of operative findings in relation to pre-
operative imaging, cases with recto-prostatic fistula were
further subclassified according to the level of distal rec-
tum into two subgroups (Fig. 2): (type 1) those with the
rectum ending opposite the level of S4/S5 that were as-
sociated with a relatively more easier dissection at oper-
ation (more or less similar to recto-bulbar), and (type 2)
those with the rectum ending at a higher level opposite
S3 when more careful dissection was needed to go above
urogenital structures (prostate/seminal vesicles) that
were frequently encountered in the surgical field.
In selected cases (significant sacral dysplasia), MRI was

ordered to detect possible associated spinal anomalies.
In a single case with stenosis at the skin site of distal
The asterisk (*) is marking for the first sacral vertebra (S1). The level of
ted at a higher level in c opposite the distal sacrum (S5). Note: The



Fig. 2 Distal colostogram in six different cases with recto-prostatic fistula. The asterisk (*) is marking for the first sacral vertebra (S1). The upper
row (a, b, c) recto-prostatic fistula type 1: the distal rectum terminates at the level of S5 in a and at the level of S4 in b and c. Note the degree of
sacral dysplasia in c: absent last piece and fusion between 2nd and 3rd pieces. The lower row (d, e, f) recto-prostatic fistula type 2: the distal
rectum terminates at a higher level (S3). Note the missing last sacral piece in d and e compared to the complete sacrum in f. In cases with recto-
prostatic fistula, it is common to find the distal rectum terminating at a higher level while communicating with the urethra at a lower level via a
narrow fistulous tract (b, d, and e)
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colostomy (Fig. 4a), pelvic MRI was used to identify the
position of the rectum as an alternative to failed conven-
tional contrast studies (Fig. 4b).
Operative technique (PSARP)
For cases with rectourethral fistula, a standard PSARP
procedure was performed in the prone position [10].
The steps of the procedure are summarized in Fig. 5. An
exactly similar technique was applied for cases of imper-
forate anus without fistula as a common wall was always
present between the rectum and urinary tract even in
absence of direct fistulous communication (Fig. 3d, e).
In cases of recto-prostatic fistula, the rectum was usu-

ally located higher in position. This was more pro-
nounced in recto-prostatic fistula ‘type 2’ (Fig. 6). When
the rectum was too deep in the pelvis to be approached
from below (perineal approach), we shifted to a com-
bined abdomino-perineal approach. In such situation,
rectal dissection and separation were completed through
the abdomen, then the mobilized rectum was pulled
down to the perineum through the posterior sagittal in-
cision (Fig. 7).
Outcome assessment of the ‘PSARP’ procedure
This included early postoperative complications as well
as delayed surgical complications that required reopera-
tions (anal stenosis, mucosal ectropion). Delayed func-
tional outcome assessment was performed for operated
cases who kept following at the outpatient clinic; while
others were contacted by phone and asked about their
stooling pattern. Assessment of functional outcome was
performed according to the Krickenbeck classification
for postoperative results: voluntary bowel control, soil-
ing, and constipation [5].

Results
The study included 62 consecutive male patients with
anorectal anomalies who underwent PSARP between
2009 through 2019. Included cases were either recto-
bulbar fistula (21 cases), recto-prostatic fistula (30 cases),
or imperforate anus without fistula (11 cases). Their age
at operation ranged from 3 to 36 months (median 6
months; mean 7.8 months).
Complementary to the current classification (recto-

bulbar, recto-prostatic, and imperforate anus without fis-
tula) [5], we applied further stratification depending on



Fig. 3 Imperforate anus without fistula. Upper row (a, b, c): distal colostogram of three different cases; asterisk (*) is marking for the first sacral vertebra
(S1). Note the different level of rectal termination: a below sacrum; b at the lower end of sacrum; c opposite S4. The lower row (operative pictures at
PSARP) (d, e): a longitudinal incision is made through the posterior rectal wall demonstrating the convergence of the rectal mucosa toward a point
tightly adherent to the urinary tract anteriorly (arrow) without direct fistulous communication

Fig. 4 a A case with recto-prostatic fistula presenting with stenosis at the skin site of distal colostomy (arrow). b Pelvic MRI was used to identify
the level of the rectum (R) in relation to the sacrum and the levator muscle (black arrows). UB: urinary bladder
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Fig. 5 A 3-month-old boy with recto-bulbar fistula underwent PSARP. a Preoperative distal colostogram. b, c The diaphragmatic part of the levator ani
is incised in the midline to expose the rectum (R). d A midline incision is made through the posterior rectal wall to expose the fistula from inside (white
arrow). e, f Separation of the anterior rectal wall, leaving the fistula in place (white arrow) attached to the urinary tract to be closed by running sutures

AbouZeid et al. Annals of Pediatric Surgery           (2020) 16:42 Page 5 of 10
identifying the level of distal rectum in relation to corre-
sponding sacral vertebrae (Table 1) [11]. In cases with
recto-bulbar fistula (Fig. 1), the distal rectum was located
either at or below the level of fifth sacral vertebra (S5).
On the other hand (Fig. 2), we could differentiate be-
tween two subgroups of recto-prostatic fistula with dif-
ferent degrees of severity from the surgical point of view:
(type 1; 19 cases) those with the rectum ending opposite
the level of S4/S5, and (type 2; 11 cases) those with the
rectum ending at a higher level opposite S3. The level of
distal rectum in cases of imperforate anus without fistula
was similar to recto-bulbar group (at or below S5) ex-
cept in one case that was located at the level of S4 (forth
sacral vertebra) (Fig. 3). Another anatomical consider-
ation was the frequent absence of coccyx and last sacral
vertebra in cases of recto-prostatic fistula (Fig. 2) that
has been observed to ‘relatively’ facilitate the surgical ac-
cess to the rectum from below.
The PSARP procedure proved to be a successful surgi-

cal approach to reach, separate, and mobilize the rectum
in all cases of recto-bulbar fistula, imperforate anus
without fistula, and recto-prostatic fistula type (1). In
cases of recto-prostatic fistula type (2), the perineal ap-
proach (PSARP) failed to reach and mobilize the rectum
in two out of the eleven cases. Retrospective analysis has
shown the level of distal rectum to be exceptionally high
in one case (opposite S2; Fig. 7); while the other case
had an unusual complete sacrum and coccyx despite a
high distal rectum opposite S3 (Fig. 2f).
Associated renal anomalies were relatively more com-

mon among recto-prostatic fistula (33%) compared to
recto-bulbar (19%) and imperforate anus without fistula
(9%). The distribution of associated renal anomalies
among different study groups is summarized in (Table
2). A single kidney was found in nine and hydrouretero-
nephrosis in six cases. All cases with associated renal
anomalies were advised to follow at the pediatric neph-
rology/urology clinic. Voiding cystourethrogram studies
were available in three out of six cases with hydroureter-
onephrosis that confirmed the presence of vesico-
ureteric reflux. All cases were managed conservatively,
and no one needed intervention. Associated cardiac
anomalies were less common (4 cases) that ranged from
simple anomalies (ASD, PDA) to more complex anomal-
ies (Fallot tetralogy in one case). Out of the 11 cases of
imperforate anus without fistula, 3 were associated with
Down syndrome.
Sacral vertebral anomalies were a common finding

(50%). The different degrees of sacral dysplasia and its
distribution among different study groups are summa-
rized in (Table 3). Again, the incidence of sacral dyspla-
sia was more common among recto-prostatic fistula
(66%) compared to other study groups (35%). By match-
ing data in Tables 1 and 3, we found the level of distal
rectum to correlate with the degree of sacral dysplasia;



Fig. 6 A 4-month-old boy with recto-prostatic fistula underwent PSARP. a Preoperative distal colostogram showing high distal rectum opposite
S3 (arrow). b The diaphragmatic part of the levator ani is incised in the midline (black arrows). c We had to go above the prostate (black arrow)
to reach the rectum (white arrow). d A midline incision is made through the posterior rectal wall to expose the fistula from inside (white arrow).
e After separation of the anterior rectal wall, we continue with perirectal dissection until the length of rectum is sufficient to reach down to the
perineum. f The neo-anus is fixed in its normal predestined location within the striated muscle complex
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the higher the rectum, the more the dysplasia (Spearman
rank correlation test, p value < 0.0001). High termin-
ation of the spinal cord (T12) was detected in one case
with severe sacral dysplasia (caudal regression).
Regarding the operative outcome of the ‘PSARP’ pro-

cedure, partial wound disruption was noticed in two
cases that were managed conservatively without delayed
consequences. Delayed anal stenosis occurred in three
cases; two of them required simple anoplasty, while a re-
operation was needed in the third case that was associ-
ated with retraction of the neo-anus. Owing to the low
incidence of postoperative complications, no significant
difference was observed between different study groups.
On the other hand, excess anal mucosa (mucosal ectro-
pion) was the most common postoperative complication
(10 cases) that required reoperation to remove everted
mucosa in 8 (some of these were performed at time of
colostomy closure).
At time of the study, 19 of the operated cases were still

below 3 years of age (the age of start of bowel control)
[5]. Out of the remaining 43 cases, 17 were available for
assessment of postoperative functional outcome (Table
4). Their age ranged from 3 to 10 years at time of de-
layed functional assessment (median 7; mean 6.7). Vol-
untary bowel control was present in 14 cases (82%).
Three cases did not achieve voluntary bowel control:
two of them had significant sacral dysplasia (3 pieces de-
ficient); a third case was a 3-year-old boy with good
sacrum but with delayed mental milestones (Down syn-
drome). Constipation was present in eight cases (47%).
Faecal soiling was a common postoperative finding
(88%); however, soiling was mild (occasional) in one
third of affected cases. On the other hand, moderate and
severe soiling were more commonly associated with con-
stipation (8 cases) and in two cases with significant sa-
cral dysplasia (no bowel control). Management of
constipation (stimulant laxatives) was associated with
improvement of faecal soiling.

Discussion
Ano-rectal anomalies represent a diverse spectrum with
different expression in the male and female [1]. A thor-
ough understanding of both normal and pathological
anatomy is a prerequisite for proper planning of recon-
structive surgery [1]. Over successive years, a multitude
of classification systems have been proposed based on
embryological and radiological studies, as well as clinical
and surgical observations [1]. In 2005, a new inter-
national classification system “Krickenbeck” was born
trying to unify terminology so that pediatric surgeons all



Fig. 7 A 6-month-old boy with recto-prostatic fistula underwent PSARP that failed to mobilize the rectum from below, so we shifted to abdominal
approach. a Preoperative distal colostogram showing high distal rectum opposite S2 (arrow). b Dissection of distal rectum through abdominal incision.
c Testing the length of the distal rectum whether it can reach down to the perineum. d The mobilized rectum is pulled down to the perineum
through the posterior sagittal incision. e The neo-anus is fixed in its normal predestined location within the striated muscle complex
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over the world would speak a common language [5].
The new classification was not only for the diagnosis,
but also involved grouping of surgical procedures and
postoperative results [5].
Since its introduction in 1982 [6], the PSARP proced-

ure has gained widespread acceptance to become the
standard technique for repair of ARA with rectourethral
fistula in most pediatric surgical centers all over the
world [10]. Through its perfect exposure, the trans-
rectal approach to the fistula protects the urinary tract
from possible iatrogenic injuries [10]. Protection of pel-
vic innervation is also feasible by sticking to the rectal
wall during pelvic dissection. In this study, we present
the surgical outcome of 62 consecutive cases belonging
to two major clinical groups of ARA in the male (recto-
urethral fistula, and imperforate anus without fistula) [5]
who were treated by the same surgical procedure (PSAR
Table 1 Position of the distal rectum in relation to corresponding sa

Position of the distal rectum in

Below S5 At level of S5

Recto-bulbar fistula (21 cases) 16 5

Recto-prostatic fistula (30 cases) -- 3

Imperforate anus without fistula
(11 cases)

4 6
P) and same surgeon. Digital archiving included pre-
operative investigations and operative findings that were
available for retrospective analysis.
Based on operative experience through this study

group, the level of mid sacral vertebra (S3) was found to
represent an important landmark indicating for the
feasibility of perineal approach to mobilize the distal rec-
tum. Below this level (when distal rectum was located
opposite S4-S5), the PSARP procedure was a straight-
forward approach to reach and mobilize the rectum; this
was feasible in 51 consecutive cases. Meanwhile, a distal
rectum located opposite the level of S3 (recto-prostatic
fistula type 2) represents a ‘grey zone’ that can be
approached from above (abdominal approach) or from
below (perineal approach). Although the perineal ap-
proach (PSARP) was successful in 90% in this particular
subgroup (nine out of ten consecutive cases), yet a
cral vertebrae among different study groups

relation to corresponding sacral vertebrae

At level of S4 At level of S3 At level of S2

– – –

16 10 1

1 – –



Table 2 Distribution of associated renal anomalies among different types of anorectal anomalies in the male

Single kidney Hydroureteronephrosis Total

Recto-bulbar fistula
(21 cases)

3 1 4 (19%)

Recto-prostatic fistula
(30 cases)

6 4 10 (33.3%)

Imperforate anus without fistula (11 cases) – 1 1 (9%)
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higher level of surgical experience was needed to go with
the dissection safely above urogenital structures that
were frequently encountered in the surgical field. Here,
the absent coccyx and last sacral piece may turn to be a
favorable association that facilitates the access to the
rectum from below when it becomes ‘relatively’ more
superficial. Consequently, it is quite expected that a dis-
tal rectum located above S3 will be more accessible from
above through abdominal/laparoscopic approach similar
to recto-vesical fistula (only one case in this series with
distal rectum opposite S2).
In this report, we emphasize on the well-known value

of the distal colostogram in preoperative assessment for
cases of anorectal anomalies. Not only for detection of
presence and site of the fistula, but also other anatomical
considerations should be looked for. The level of distal
rectum in relation to the corresponding sacral vertebrae
and the developmental status of the sacrum can alter the
decision on how to approach the rectum. These anatom-
ical considerations should be well studied and matched
with the experience of the surgeon before attempting to
dig the perineum in a blind manner from below search-
ing for the rectum. This is especially important when
dealing with cases lying in the grey zone (recto-prostatic
fistula type 2). Although the perineal approach may be
preferable (rapid recovery and avoids going through the
abdomen), yet under certain circumstances (specific
anatomy and surgeon’s experience), it might be safer to
plan for an abdominal/laparoscopic approach from the
start.
Fecal continence represents the primary functional

outcome. Among several factors that affect continence,
the degree of sacral dysplasia is of utmost importance
[12]. Again, the middle sacral vertebra (S3) proved to
Table 3 Distribution of sacral abnormalities among different types o

Degree of sacral dysplasia

Complete sacrum but fused vertebrae
(segmentation anomalies)

Mi
ve

Recto-bulbar fistula
(21 cases)

4 2

Recto-prostatic
fistula (30 cases)

10 6

Imperforate anus
without fistula
(11 cases)

3 1
play an important prognostic role in this respect; most
authors would agree that the deficiency of more than
two sacral pieces would be associated with poor progno-
sis for continence [12]. Pena innovated a sacral ratio that
would be calculated on plain X-ray to judge on the de-
gree of sacral dysplasia in a more objective way [12]. In
this report, 17 cases were available for postoperative
functional assessment using the Krickenbeck classifica-
tion for postoperative results. Significant sacral dysplasia
(three pieces deficient) was associated with lack of vol-
untary bowel control and severe soiling in two cases
(recto-prostatic). The third case lacking voluntary bowel
control had a good sacrum but delayed mental mile-
stones (Down syndrome). Otherwise, all cases had vol-
untary bowel control (82%). On the other hand, the
incidence of constipation was 47%, while significant fecal
soiling (excluding mild occasional soiling) occurred in
59%. Except in the two cases with significant sacral dys-
plasia, soiling showed improvement with treatment of
constipation. Although recto-prostatic fistula was associ-
ated with higher incidence and more severe degrees of
sacral dysplasia, yet the number of cases available at
follow-up in each group was too small to make sound
comparison regarding the functional outcome.
Lastly, we came to a group of observations that we be-

lieve might be beneficial during surgical planning for
these cases:

� Although classifying recto-urethral fistula into two
subgroups (either recto-bulbar or recto-prostatic) is
indicative for two different degrees of severity; how-
ever, this does not truly reflect all variants that can
be seen in the spectrum. Moreover, there are no
sharp boundaries existing between the two
f anorectal anomalies in the male

ssing one sacral
rtebra

Missing two sacral
vertebrae

Missing three sacral
vertebrae

Total

– 1 7
(33.3%)

2 2 20
(66.6%)

– – 4
(36.4%)



Table 4 Assessment of functional outcome in male patients after PSARP operation using Krickenbeck classification for postoperative
results

Cases
available
for
functional
assessment

Voluntary
bowel
movements

Constipation Fecal soiling

Mild (diet
management)

Moderate (managed by
laxatives, mostly senna
derivatives)

Severe (resistant to
diet and laxatives)

Mild Moderate Severe

Recto-bulbar
fistula

6 6 (100%) 3 3 2 1

Recto-prostatic
fistula

9 7 (77.7%) 3 1 2 4 2

Imperforate
anus without
fistula

2 1 (50%) 1 1

Total 17 14/17 (82%) 8/17 (47%) 15/17 (88%)
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subgroups. A transitional overlap can often be ob-
served (once has been described as recto-
membranous).

� The level of distal rectum in the pelvis is usually but
not always consistent with the site of the fistula [11].
The distal rectum may be located at a higher level
while still communicating with the urethra at a
lower level via a narrow fistulous tract (this is a
relatively more common finding with recto-prostatic
fistula).

� Practically speaking, the identification of the site of
fistula needs to be complemented by identifying the
level of distal rectum. Current surgical practice
entails starting the dissection by the distal rectum to
be followed by trans-rectal separation of the fistula.
In this study, we could differentiate between two dif-
ferent degrees of severity among operated cases with
recto-prostatic fistula depending on the level of dis-
tal rectum.

� The way of rectal termination (whether with or
without fistula) does not appear to have a major
impact on surgical decision. A common wall
between rectal termination and the urinary tract
anteriorly is almost always a constant finding in all
cases even in absence of direct fistulous
communication. Therefore, the same technique is
applied for separation of the anterior rectal wall
from the urinary tract in both groups.

Based on the above observations, we may need to re-
visit the anatomical classification of Stephens and Smith
(1963) who used bony landmarks (the famous PC-line)
to differentiate radiologically between a low and a high
rectum. Using similar concept, we highlight a possible
role for the sacrum in stratifying ARA [11]. Besides its
well-known impact on the prognosis for continence, the
sacral vertebrae can provide a scale for grading the level
of distal rectum. Despite the obvious advantages of
current classification of ARA into clinical groups [5], it
appears that we are still in need for complementary ana-
tomical stratification. Almost all clinical types share a
common anatomical (embryological) feature which is
the intimate relation (common wall) with the urogenital
tract anteriorly. It remains always safer to start surgical
dissection at the distal rectum posteriorly, and hence,
the level of the distal rectum will remain the most de-
cisive factor on surgical approach.
The limitation of the study may be related to its retro-

spective nature and the relatively small number of cases.
However, the detailed digital archiving of preoperative
investigations and operative findings greatly mitigated
these drawbacks. Moreover, among the diversity of dif-
ferent types and procedures for ARA, included cases
represented a relatively homogenous group who under-
went the same procedure (same surgeon).

Conclusion
In management of anorectal anomalies, the sacrum can
provide two important indicators: a prognostic value for
continence, and anatomical landmark to stratify the
depth of distal rectum in the pelvis which is crucial for
planning the best surgical approach.
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