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Abstract

Aim of the study Misdiagnosing a cloaca as a disorder of sex development may lead to inappropriate testing, treatment, and
negative emotional consequences to families. We were impressed by the fact that a significant number of patients suffering
from a cloaca were referred to us with the diagnosis of a “disorder of sex development” previously referred as “ambiguous
genitalia” or “intersex”. On re-evaluation, none of them truly had a disorder of sex differentiation. This prompted us to con-
duct the following retrospective review to try to find the cause of the misdiagnosis and the way to prevent it.

Methods A retrospective review of our colorectal database was performed to identify the total number of patients with
cloacas and the number initially diagnosed as “ambiguous genitalia, intersex”/disorder of sex development. The external
appearance of their genitalia and unnecessary testing or treatment received were recorded.

Main results A total of 605 patients with cloacas were identified. Of these, 77 (12.7%) were referred to us with the diagnosis
of “ambiguous genitalia” and 13 of them (17%) went on to receive an intervention that was not indicated: karyotyping (10),
steroids (3), and ovarian biopsy (1). The karyotype result in all patients was XX. The misdiagnosis was triggered by the
external appearance of the perineum, simulating a case of virilization with a hypertrophic clitoris, but was simply prominent
labial skin. Careful examination of the perineal structure allowed us to determine that it consisted of folded skin with no
evidence of corpora.

Conclusion Patients born with a cloaca are at risk for mismanagement from being erroneously labeled as disorders of sex
development. The diagnosis of a cloacal anomaly is a clinical one. The practitioner must distinguish between phallus-like
clitoral hypertrophy and a normal clitoris with prominent labial skin.
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Introduction

Families experience stress when their baby is born with a
cloacal malformation. Some families are unnecessarily sub-
jected to added anxiety by misdiagnosis of a disorder of sex
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development. In addition to the family’s uncertainty regard-
ing their child’s gender, the infant may suffer testing and
treatment related to a proposed disorder of sex development.
We met patients with cloacas and their families who expe-
rienced a misdiagnosis of ambiguous genitalia or disorder
of sex development. Their babies were subjected to a series
of otherwise unnecessary diagnostic tests including empiric
glucocorticoid therapy and karyotype analysis. Even more
importantly, they experienced the emotional turmoil of not
knowing if their baby was a boy or a girl. We determined
to evaluate the frequency and predisposing factors for this
misdiagnosis among all of our patients.
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Methods

All cloaca patients in our database from 1980 to 2019 were
evaluated. A retrospective chart review was performed to
identify which patients had been diagnosed with ambigu-
ous genitalia, also known as a disorder of sex development.
Any testing or treatment of a disorder of sex development
was recorded. The common channel length, when recorded,
was analyzed with the standard error of the mean and a
two-tailed ¢ test. The number of patients with posterior
cloacas was recorded. Most importantly, the physical exam
characteristics in a cloaca that predispose to misdiagnosis
were described. IRB approval was obtained for this study
(COMIRB #19-0387).

Results

Six-hundred and five patients had cloacas and 77 (12.7%)
had been diagnosed as ambiguous genitalia or having a dis-
order of sex development. Thirteen patients (17%) of those
misdiagnosed as a disorder of sex development underwent
therapy or diagnostic tests related to that diagnosis. Karyo-
typing was performed in ten patients. The genotype result
was XX in all patients karyotyped. Glucocorticoids were
administered empirically for congenital adrenal hyperplasia
in three patients. A 17-OH-progesterone level was tested on
one patient. One patient received an ovarian biopsy.

The recorded average common channel length for cloacas
with a misdiagnosis of ambiguous genitalia was 4.6 +0.2 cm
(n=060) vs. 3.24+0.1 cm without misdiagnosis (n=440)
(p<0.001). Of the 528 cloaca patients without a misdiag-
nosis, 20 (4%) were born with a posterior cloaca. Out of the
77 patients with cloacas misdiagnosed as a disorder of sex
development, 16 patients (21%) had posterior cloacas.

Physical exam characteristics were notable for folds of
labial skin that, without palpation by the examiner, could be
mistaken for clitoromegaly or phallic tissue (Fig. 1). With
careful palpation, the genitalia were unequivocally folded
skin, without any firmness to suggest clitoral or penile cor-
pora cavernosa. In the entire series of cloacas, no patient
truly had a disorder of sex development.

Discussion

The misdiagnosis of a disorder of sex development in
patients with cloacas can be avoided by simple, meticulous
examination of the genitalia. Many of our patients have suf-
fered from this misdiagnosis that could have been prevented
by careful evaluation. Management of a cloaca must start
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Fig. 1 Images representing the external appearance of cloacas that
could be mistaken for clitoral hypertrophy. Meticulous palpation in
each case reveals simply prominent labial skin without any corpora of
a true hypertrophic clitoris

promptly after birth and not be confused with a disorder of
sex development. The newborn with a cloaca will undergo
evaluation for additional anatomic malformations, receive a
colostomy, and may require hydrocolpos drainage [1].

An infant born with a disorder of sex development is
treated much differently than one with a cloaca. Management
of a suspected disorder of sex development includes obtain-
ing a 17-hydroxyprogesterone level, empirically treating
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with hydrocortisone, and genotyping [2, 3]. Glucocorticoid
therapy is common, but may have undesired effects [4]. The
price estimate for a karyotype at our facility is $1047. One
of the most concerning repercussions from the diagnosis
of a disorder of sex development is the emotional trauma
parents’ experience [5]. Consequently, a detailed physical
examination is required to confirm or rule out the diagnosis
of a disorder of sex development prior to involving patients
and their parents in its management. Failure to make the
correct diagnosis leads to considerable additional expense
and emotional stress.

Out of our 605 cloacas, there were zero patients with
a disorder of sex development. Cloacas make up approxi-
mately 10% of anorectal malformations representing 1 in
50,000 newborns [6]. The completely unrelated diagnosis
of a virilized 46 XX female is most commonly caused by
congenital adrenal hyperplasia and occurs in 1 in 15,000
births [2]. It would be extremely unlikely for a cloaca to
occur together with a disorder of sex development. More
importantly, the two diagnoses are distinguishable by exami-
nation of the genitalia. A clitoris that is hypertrophied from
excess adrenal androgens will demonstrate enlarged, pal-
pable corporal or erectile tissue [2, 7]. Visual inspection
alone is insufficient to make a diagnosis of a disorder of sex
differentiation.

Patients with a cloacal common channel length longer
than 3 cm have more complex anatomy, associated defects
and decreased chances for bowel control [8]. Our study
shows that the external genitalia may also be more abnormal
and misleading in patients with a longer common channel
length. However, careful examination will still prevent the
observer from making an error in diagnosis.

Cloacal anomalies with a diagnosis of “ambiguous geni-
talia” from an enlarged “phallic structure” are reported in
the literature; however, the photos are consistent with simply
notable labial skin folds and no mention is made of palpable
corpora [9]. A case of a posterior cloaca “pseudohermaphro-
dite” with a “hypertrophied clitoris” was recently published
[10]. However, again, no palpation of the labial tissue was
reported and it appears to be simply prominent labial skin.
The first reported series of posterior cloacas employed the
term “pseudophallus [11]”. However, this term referred to
skin folds appearing like a phallus, but there was no true
corporal tissue. Posterior cloacas were more commonly
associated with a misdiagnosis of ambiguous genitalia in
our study, but remained clearly distinguishable from the lat-
ter by meticulous physical examination.

Conclusion

The visual appearance of the external genitalia in some
patients with a cloaca resembles that of congenital adrenal
hyperplasia. However, a meticulous palpation of the “phal-
lic-appearing” structure allows the clinician to confirm that
there is only redundant skin and no palpable corpora. This
careful examination will prevent unnecessary treatment,
expensive testing, and emotional trauma associated with a
misdiagnosis of a disorder of sex development in a patient
with an absent anus.

References

1. Bischoff A, Pena A (2015) Surgical treatment of colorectal prob-
lems in children. Springer International Publishing, Geneva

2. Shnorhavorian M, Fechner P (2018) Disorders of sexual differ-
entiation. In: Gleason CA, Juul SE (eds) Avery’s diseases of the
newborn, 10th edn. Elsevier Inc., New York, pp 1365-1387

3. El-Maouche D, Arlt W, Merke DP (2017) Congenital adrenal
hyperplasia. Lancet 390(10108):2194-2210

4. Carson R, Monaghan-Nichols AP, DeFranco DB, Rudine AC
(2016) Effects of antenatal glucocorticoids on the developing
brain. Steroids 114:25-32

5. Pasterski V, Mastroyannopoulou K, Wright D, Zucker KJ, Hughes
1A (2014) Predictors of posttraumatic stress in parents of children
diagnosed with a disorder of sex development. Arch Sex Behav
43(2):369-375

6. Pena A (1989) The surgical management of persistent cloaca:
results in 54 patients treated with a posterior sagittal approach. J
Pediatr Surg 24(6):590-598

7. New MI, Wilson RC (1999) Steroid disorders in children: con-
genital adrenal hyperplasia and apparent mineralocorticoid excess.
Proc Natl Acad Sci USA 96(22):12790-12797

8. Pena A, Levitt MA, Hong A, Midulla P (2004) Surgical manage-
ment of cloacal malformations: a review of 339 patients. J Pediatr
Surg 39(3):470-479 (discussion 470-479)

9. Braga LH, Whelan K, DeMaria J, Pippi-Salle JL (2011) Newborn
with persistent cloaca presenting with accessory phallic urethra
and ambiguous genitalia. Urology 78(3):680-683

10. Ahmed I, Kureel SN, Chandra N (2010) Reverse (posterior) cloaca
with congenital rectal stenosis and pseudohermaphrodism: a rare
entity with rare association. BMJ Case Rep 2010:bcr0620103071

11. Pena A, Kessler O (1998) Posterior cloaca: a unique defect. J
Pediatr Surg 33(3):407-412

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	A cloacal anomaly is not a disorder of sex development
	Abstract
	Aim of the study 
	Methods 
	Main results 
	Conclusion 

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	References




