Persistent cloaca. Pathophysiology, diagnosis, and treatment.
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From the point of view of embryogenesis cloaca results from the total failure of
the urogenital septum to descend. As a result, there is no division into the
urogenital and rectal parts and there are no urethral, genital, or anal openings. The
bladder, uterus, and rectum open into a common canal called the cloaca [1]. This
is the only correct definition of a cloaca malformation, which was published on
Wikipedia. But after I drew the attention of the forum members, citing Wikipedia,
Levitt changed the Wikipedia article, and now it is very difficult to find the
correct interpretation of this name.

Until 1982, isolated cases of cloaca were described [2,3,4]. Okonkwo and
Crocker wrote in 1977 that “Cloacal dysgenesis is a rare anomaly. Fifty cases
have been reported in the literature” [4]. In 1982, Hendren "described13 more
cases of urogenital sinus malformation with an anorectal anomaly, usually rectal
atresia with rectovaginal fistula", which he called the cloaca [5]. Since then, the
persistent cloaca is a defect in which there is the confluence of the rectum, vagina,
and urethra [6,7].

Firstly, if the cloacal membrane already has divided the cloaca into three
functional parts, then this defect has nothing to do with the cloaca. Just as it is
impossible to call the anal canal a rectal sac and remove it during an operation, it
is also impossible to call the described defect by cloaca, immediately endowing
it with functional problems of the cloaca and justifying severe complications.
Secondly, if there was a division of the cloaca into three functional parts, then

their confluence in the future is theoretically impossible.



Third, before the change name and treatment, neither journal articles nor
textbooks found any difference in the functional results of pull-through
operations in patients with vaginal fistulas (read persistent cloaca) compared with
other types of high defects.

Fourth, I have not found a single study that determined the function of the
bladder, internal and external urethral sphincters, or the level of rectal anomaly
in these patients before surgery.

In 1989, Pena described the author's personal experience in the surgical
treatment of 54 patients with posterior sagittal ano recto vagino urethroplasty
(PSARVUP). The length of the common channel varied from 0.5 to 7 cm.
Common channels longer than 3 cm usually required some technical alternative
to replace the vagina. In at least 34 cases, the vagina was reconstructed primarily
without any additional technical manoeuvres. Different degrees of vaginal and
uterine septation were found in 25 of 50 cases. Hydrocolpos was an associated
defect in 14 of 49 patients. Sixty-eight percent of the patients had an important
associated urological defect. Five (9%) patients had urinary incontinence that
was successfully managed by intermittent catheterization. Only seven patients
required a laparotomy in addition [6].

In 1997, Pena offers the operation total urogenital mobilization to repair cloaca
that avoids the separation of the vagina from the urinary tract with associated
morbidity {urethrovaginal fistula (7% to 11%), vaginal strictures (10%), and
acquired vaginal atresia (2%)}, which he did not write about in 1989. During the
presentation of the article, Hendren asked the question: Do you think the external
sphincter 1s of any importance in these patients? And if there is any importance
to it, do you think that this mobilization risks any injury to the external sphincter?
Pena's answer: "My experience in the management of cloaca is that the girls who
suffer from urinary incontinence don't suffer from the lack of urinary sphincter

but rather because of lack of contractility of the bladder" [8].



It is known that “the striated urogenital sphincter muscle can contract to assist
in maintaining continence in incontinent women whose vesical neck is not
competent” [9,10]. However, patients operated on with PSARP have two other
equally serious problems. (1) Dissection of the puborectalis muscle, and
especially its pubourethralis portion, reduces the ability to retain urine [10]. (2)
Impaired bladder emptying is due to the fact that the separation of the vagina from
the urinary tract leads to denervation of the urethra. The urethra is a sphincter, not
just a tube. Therefore, the denervated urethra does not receive information from
an overflowing bladder and does not open. The total urogenital mobilization
proposed by Pefia, which was called upon to correct the mistakes of the previous
tactics, leads to an even greater denervation of the pelvic floor.

Let us take turns looking at the anatomy and physiology of each of the three
systems.

Anorectum

In the diagram of ARM with vaginal fistula Stephens shows three levels
(Figure 1) [11].

RECTO VAGINAL FISTULA
(after Stephens, 1953)
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Figure 1. (1) vestibular ectopy, (2) low vaginal ectopy, (3) high vaginal anomaly.



Wood et al believe that in persistent cloaca “The P-C line is a good guide as to
whether the true rectum can be mobilized from a posterior sagittal approach or
will require a trans-abdominal approach. If the normal lumen of the rectum lies
below the P-C line it can reliably be mobilized through a posterior sagittal
incision” [12]. “Persistent cloaca malformations can be considered as the female
equivalent of high anorectal malformations which correspond to rectal atresia
accompanied by congenital recto urethral fistula in male” [7]. Meanwhile, Kraus
et al showed that in at least 90% of boys with urethral fistulas, the distal gut is
located below the last coccygeal vertebra [13].

Incorrect definitions lead to false conclusions. According to scientific research,
the intestine located distal to the P-C line is the anal canal, not the rectum [11].
Based on the above, urethral fistulas, as well as vaginal fistulas, are mostly low
ectopy. Someone calls urethral fistulas a defect with a good prognosis, someone
a high anomaly, but from a scientific point of view, in most cases, this is an ectopy
of the anal canal. Scientific facts are verifiable.

It 1s known that the anal canal is formed as a result of the fusion of the proximal
endogenous and distal exogenous primordia. All low ARMs are characterized by
the absence of canalization of the distal anal canal, i.e., exogenous primordium.
The endogenous anlage moves caudally in the perineal tissues, forming the
internal anal sphincter. Not meeting an exogenous channel on its way, it deviates
anteriorly until it penetrates some cavity. Outside the perineal tissue, the canal
acquires the property of a fibrous canal of various lengths - from 2 mm when
penetrating through the skin and subcutaneous tissue in perineal fistulas, to
several centimeters in scrotal or penile fistulas. It is important to understand that
the formation of an ectopic anus is the final stage in the formation of a defect. By
this time, in all the low anomalies, a functioning anal canal had already formed.

There are clear patterns of ectopy of the anal canal. Deviating from the obstacle
(subcutaneous tissue), it always goes only forward and strictly in the middle of

the sagittal plane. It cannot be assumed that urethral fistulas form in the cloacal
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stage, as a result of improper separation. Subcutaneous passages several
centimeters long also pass strictly along the perineal suture, but it is obvious that
they are not related to the cloacal stage. I hypothesize that vaginal fistulas result
from ectopy of the anus with penetration into the vaginal wall. In cases where an
internal canal has formed in the vagina, a typical vaginal ectopy occurs with a
fibrous canal in the vaginal wall. In those, more frequent observations, when the
internal vaginal canal has not yet been realized, a narrow fibrous canal is formed,

which descends and penetrates the skin of the perineum (Figure 2).
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Figure 2. Stephens's scheme of the ARM with vaginal fistulas was used [11]. (a).
Low vaginal fistula {2}; (b) high vaginal fistula {3}. {1} vestibular fistula. On
this diagram, two options for the formation of long narrow fibrous canals with
red lines are shown inside the vagina.

Vaginal malformations. This hypothesis explains the development of the so-
called persistent cloaca and as well as its typical symptoms.
1. Embryonic development of ARM with vaginal fistula occurs after the cloaca

is divided into three functional sections. By analogy with other types of ARM,

one should expect that the bladder and urethra are normally developed in them.



2. A significant percentage of patients have a functioning anal canal since the
intestine is located caudal to the P-C line.

3. The entrance to the vagina is occupied by a narrow rigid fistula, which has
different lengths in different patients.

4. This canal in a significant part of patients causes obstruction of the exit from
the upper part of the vagina, which leads to hydrocolpos.

Urinary system. There are no studies in the literature on the state of the urinary
system in these patients before surgery. In patients with vestibular fistulas after
operations that preserve the anal canal, no disorders of the urinary system have
been described [14,15,16].

However, after PSARP the range of reported prevalence of long-term active
problems was as follows: fecal incontinence, 16.7% to 76.7%; chronic
constipation, 22.2% to 86.7%; urinary incontinence, 1.7% to 30.5%; ejaculatory
dysfunction, 15.6% to 41.2%; and erectile dysfunction, 5.6% to 11.8%” [17] .
Similar results are described in other studies [18,19,20].

Changes in the name of the pathology and treatment tactics were made without
any substantiating functional studies. How did this treatment affect the results?
There is not a single study comparing the results of the treatment of those
numerous patients who were treated for vaginal fistula with those of the same
patients, but already diagnosed with persistent cloaca.

Analysis of the literature indicates that there is no evidence of congenital
pathology of the urinary system. There is every reason to believe that poor results
of operations are due to (1) damage to the puborectalis and pubourethralis
muscles, (2) extirpation of the internal anal sphincter, (3) cutting off the levator
plates from the rectum, (4) denervation of the pelvic organs, including the internal
urethral sphincter.

After total urogenital mobilization (TUM) in infancy even in the best of hands
can be followed by serious complications such as urethral stenosis, complete

vaginal and anal closure, tight introitus, neurogenic bladder, and urinary
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incontinence. Up to 50% of patients may have urinary incontinence or may be
dependent on clean intermittent catheterization after cloaca repair [21,22].

Kittur and Vora have done a follow-up study of 1 adolescent and 8 adult female
patients born with cloaca, who had rectal pull-through alone in infancy, leaving
the urogenital region untouched. Their urogenital problems were treated as they
came up in adolescence and adulthood. The common channel after full growth
was used as vagina with introitoplasty and dilatation or with surgical intervention
for treatable genital anomalies if any.

All patients had an intact urogenital complex and none had documented
recurrent urinary tract infections until adolescence. All patients are now beyond
adolescence and five got married. Three have reported regular sexual intercourse
and one has conceived. Three patients, who are not married, had introitoplasty
done for free menstrual flow. They believe that nearing puberty, the introitus
should be assessed and thereafter before marriage, a dilatation program can be
instituted. Four patients needed introitoplasty beyond 20 years of age. With these
measures, the common channel was used as a vagina for regular intercourse.
Only one patient out of nine reported urinary and fecal incontinence. All the
others were continent for urine and stool. Although their series is small, they
believe that there is a strong case for not subjecting cloaca patients to TUM which
has a sizeable potential of developing urinary incontinence. Furthermore, the
common channel can be used as vagina along with introitoplasty and dilatation
[23]. AbouZeid, as a result of the analysis of long-term results, came to the
conclusion that "in some cases of cloaca, it might be better from the functional
and cosmetic point of view to perform just introitoplasty while keeping these girls
with the common urogenital sinus uncorrected" [24].

Recently, Fuchs al, in a retrospective analysis of ARM patients who were
operated on in their institution, found that urologic anomalies occur at a high rate
in children with ARM and appear to increase in frequency with increasing

complexity of the ARM subtype [25]. This relationship can be due to two reasons.
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(1) either complex, i.e., high types of abnormalities, more often combined with
congenital urinary tract pathology, (2) or more extensive dissection of the
perineum leads to impaired urinary function. The majority of the author,
following Pefia, claim without any evidence that PSARP is an ideal operation and
that all postoperative problems, including urological ones, are due to birth
defects. This statement 1s not true, as it has no scientific evidence. On the
contrary, as shown above, when comparing the results of ARM treatment with
perineal and vestibular fistulas operated on by different surgical methods, the
following situation was found. Authors who used cutback operation or perineal
procedure describe good results in anorectal function in 85% and satisfactory in
15% of patients. They did not have bad results, including urological
[14,15,16,26].

Conclusion

I believe that the pathophysiology of the so-called persistent cloaca does not live
up to the name. According to the pathophysiology, all ARM with vaginal fistula
is divided into two types: (1) ARM with a short vaginal fistula (low and high),
and (2) ARM with a long vaginal fistula (low and high). It is fundamentally
important to establish whether there is an anal canal. For this, you need to create
high pressure in the rectum in order to induce a defecation reflex. Sometimes it
is enough to apply compression of the abdomen, 1-2 days after birth, or inject a
contrast agent through a colostomy. An operation that preserves the anal canal
will avoid both anorectal and urological complications. I consider the perforation
of the perineum more physiological [27]. The fistula can be closed through the
created anus. Drainage of hydrocolpos and vaginal bougienage, as well as further
management of patients, is a problem for gynecologists.
References

1. Fitch N, Artinian B. Persistent cloaca with no urethral, genital, or anal
openings. Teratology. 1973 Dec;8(3):267-71. doi:
10.1002/tera.1420080306.



2. Lodovici O, de Freitas Azevedo JR, Gallucci J. [A case of development
anomaly of the cloaca]. Rev Hosp Clin Fac Med Sao Paulo. 1971
Apr;26(2):69-74.

3. Raffensperger JG, Ramenofsky ML. The management of a cloaca. J
Pediatr Surg. 1973 Oct;8(5):647-57. doi: 10.1016/0022-3468(73)90403-
X.

4. Okonkwo JE, Crocker KM. Cloacal dysgenesis. Obstet Gynecol. 1977
Jul;50(1):97-101.

5. Halleran DR, Thompson B, Fuchs M, et al. Urethral length in female
infants and its relevance in the repair of cloaca. J Pediatr Surg. 2019
Feb;54(2):303-306. doi: 10.1016/j.jpedsurg.2018.10.094.

6. Pena A. The surgical management of persistent cloaca: results in 54
patients treated with a posterior sagittal approach. J Pediatr Surg. 1989
Jun;24(6):590-8. doi: 10.1016/s0022-3468(89)80514-7.

7. Thomas DFM. The embryology of persistent cloaca and urogenital sinus
malformations. Asian J Androl. 2020 Mar-Apr;22(2):124-128. doi:
10.4103/aja.aja_72 19.

8. Pefia A. Total urogenital mobilization--an easier way to repair cloacas. J
Pediatr Surg. 1997 Feb;32(2):263-7; discussion 267-8. doi:
10.1016/s0022-3468(97)90191-3.

9. DeLancey JO. Functional anatomy of the female lower urinary tract and
pelvic floor. Ciba Found Symp. 1990;151:57-69; discussion 69-76. doi:
10.1007/978-1-84628-505-9 1.

10.Levin MD. Normal lower urinary tract motility. Hypothesis.
Pelviperineolohy. 2017; 36(2):37-40. (Open access).

11. Stephens FD. Imperforate rectum. A new surgical technique. Med J
Australia. 1953;1:202.

12.Wood RJ1, Reck-Burneo CA2, Levitt MA 1. Cloacal malformations:
technical aspects of the reconstruction and factors which predict surgical
complexity. Front Pediatr. 2019 Jun 14;7:240. doi:
10.3389/fped.2019.00240. eCollection 2019.

13. Kraus SJ, Levitt MA, Pefia A. Augmented-pressure distal colostogram:
the most important diagnostic tool for planning definitive
surgical repair of anorectal malformations in boys. Pediatr Radiol. 2018
Feb;48(2):258-269.

14 Nixon HH. Anorectal anomalies: with an international proposed
classification. Postgrad Med J. 1972 Aug; 48(562): 465-470. doi:
10.1136/pgmj.48.562.465

15. Wilkinson AW. Congenital anomalies of the anus and rectum. Arch Dis
Child. 1972 Dec; 47(256): 960-969. doi: 10.1136/adc.47.256.960



16.Scott JE. The microscopic anatomy of the terminal intestinal canal in
ectopic vulval anus. J Pediatr Surg. 1966 Oct;1(5):441-5. doi:
10.1016/0022-3468(66)90131-x.

17. Springford LR, Connor MJ, Jones K, Kapetanakis VV, Giuliani S.
Prevalence of Active Long-term Problems in Patients With Anorectal
Malformations: A Systematic Review. Dis Colon Rectum. 2016
Jun;59(6):570-80. doi: 10.1097/DCR.0000000000000576.

18. Stenstrom P, Kockum CC, Emblem R, et al. Bowel symptoms in
children with anorectal malformation - a follow-up with a gender and age
perspective. J Pediatr Surg. 2014 Jul;49(7):1122-30. doi:
10.1016/j.jpedsurg.2013.10.022.

19.Wigander H, Nisell M, Frenckner B, et al. Quality of life and functional
outcome in Swedish children with low anorectal malformations: a follow-
up study. Pediatr Surg Int. 2019 May;35(5):583-590. doi:
10.1007/s00383-018-04431-8.

20. Schmiedeke E, Zwink N, Schwarzer N, et al. Unexpected results of a
nationwide, treatment-independent assessment of fecal incontinence in
patients with anorectal anomalies. Pediatr Surg Int. 2012 Aug;28(8):825-
30. doi: 10.1007/s00383-012-3127-1.

21.Levitt MA, Penia A. Pitfalls in the management of newborn cloacas.
Pediatr Surg Int. 2005;21:264-9. doi: 10.1007/s00383-005-1380-2.

22. Warne SA, Wilcox DT, Ransley PG. Long-term urological outcome of
patients presenting with persistent cloaca. J Urol. 2002;168:1859-62.
DOI: 10.1097/01.ju.0000030712.17096.0d

23. Kittur DH and Vora RM. Persistent Cloaca: A Long-term Follow-up
Study. J Indian Assoc Pediatr Surg. 2017 Apr-Jun; 22(2): 126-127.
doi: 10.4103/0971-9261.202685

24. AbouZeid AA. Achieving Full Anatomical Correction in Girls with
cloacal anomalies: A Necessity or an Overdoing? The Journal of Genital
Surgery. 2019. Jan; 8(1): 1-10.
https://jgs.journals.ekb.eg/article 31544.html.

DOI: 10.21608/JGS.2019.7646.1015

25. Fuchs ME, Halleran DR, Bourgeois T, et al. Correlation of anorectal
malformation complexity and associated urologic abnormalities. Ped
Surg. 2021 Feb. DOI:https://doi.org/10.1016/j.jpedsurg.2021.02.051

26. Kyrklund K, Pakarinen MP, Pakinen S, Rintala RJ. Bowel Function and
Lower Urinary Tract Symptoms in Males With Low Anorectal
Malformations: An Update of Controlled, Long-Term Outcomes. Int J
Colorectal Dis. 2015 Feb;30(2):221-8. doi: 10.1007/s00384-014-2074-9.

10



27. Levin MD. Perforation of perineum procedure in treatment of the
newborn male with anorectal malformation without a visible fistula. A
case report. https://4d90110e-2e9f-4032-b658-
72b6d841141d.filesusr.com/ugd/4dlcld 41297b2fc46946b788e28e02404
f313a.pdf

11



