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Abstract Three different types of vaginal outlet obstruction are described in the literature: imper-

forate, transversal vaginal septum and vaginal atresia. Diagnoses were made in different ages of life,

from neonatal to the teenage years. Clinical and ultrasound examinations and MRI dominated in

establishing the diagnosis. Complex malformations of female genital tract are not so common.

Their correct identification is of paramount importance for appropriate management. A thorough

knowledge of embryology, pre-operative imaging with MRI and examination under anaesthesia is

essential to identify accurately the constellation of anomalies and to plan appropriate management.

This case reports distal vaginal agenesis in an 13 year old girl which was managed by dissecting the

lower half of vagina and pull-through vaginoplasty.

Rarity and variable presentation of congenital genital tract anomalies can lead to delayed diagnosis

and erroneous management. A high index of suspicion and cross-sectional imaging can help in early

diagnosis. A comprehensive management is imperative to preserve the reproductive potentials, as

significant proportion of patients may experience sexual difficulties, menstrual irregularity, and

infertility.
� 2015 The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by Elsevier

B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).
1. Introduction

The vaginal outlet mechanism consists of undisturbed fluid
passage from vagina through hymenal opening. The genital
tract outflow is important for secretion and menstrual

effluxion and as a pathway in reproductive function.
Congenital outflow obstruction may occur at different levels
and with different clinical presentations (1).

Embryological development of vagina results from lower
portion paramesonephric ducts fusion and regression forming
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Fig. 1 Transabdominal ultrasound revealing haematocolpus.
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the uterovaginal primordium (gives rise to the uterus and supe-
rior part of vagina). Contact of the uterovaginal primordium

with urogenital sinus induces formation of paired outgrowths
named sinovaginal bulbs. The sinovaginal bulbs fuse to form
the vaginal plate. The cells of the fused bulbs undergo apopto-

sis to form the lumen of the vagina. Until late foetal life
the lumen of the vagina is separated from the cavity of the
urogenital sinus by a membrane – the hymen (2,3).

Abnormal development can result in any of the following
three: imperforate hymen (failure of epithelial degeneration),
low, mid, or high transverse septum of the vagina (incomplete
unit), or atresia of the vagina resulting in persisting of a

portion of solid cells cord. Recently interest has focused
on expression and function of the mammalian HOX genes
as a possible aetiology of these genital developmental

abnormalities (4).
Despite different origins of some parts of the vagina and

hymen, their obstructed forms are clinically manifested as

hydro (metro) colpos in the neonatal period and haemato
(metro) colpos at the beginning of puberty.

Vagina originates from two embryonic structures: the
upper part from Mullerian duct system and the lower third

from the urogenital sinus. Canalization of the vaginal canal
is complete by the 20th week. Misdevelopment presented as
failure of fusion or canalization of these two systems in vertical

plane may be clinically present with a spectrum of Mullerian
duct anomalies. Vaginal atresia (VA) is one of them. Missing
portion of the vagina is replaced with fibrous tissue (5).

According to the American Society for Reproductive
Medicine 1998 Classification, vaginal atresia is categorized as
Type I (6). Some authors believe that transverse vaginal

septum is partial vaginal aplasia (5).
Clinical findings vary depending on the anatomy of the

vaginal outlet and the changes in the upper vagina and
uterus. The upper vagina becomes enormously distended

when the girl starts to menstruate, usually producing a palpa-
ble abdominal mass arising from the pelvis. The Fallopian
tubes can be normal, although they may be distended
allowing escape of the fluid into the peritoneum. Other
anomalies are occasionally seen with hydrometrocolpos.

Some other combinations of structural anomalies may be pre-
sent, such as Mayer–Rokitansky–Küster–Hauser syndrome,
Bardet–Biedl syndrome, Fraser syndrome, and Winter

syndrome (7–9).
The diagnosis is usually made when symptoms of obstruc-

tion are obvious. Ultrasound, abdominal and endorectal

(10), and other imaging studies confirm the physical examina-
tion. Urogram would demonstrate anterior and superior
displacement of bladder and, possibly, hydronephrosis and
hydroureter. As Mullerian agenesis can be associated with

other anomalies, particularly those of kidneys and skeleton
(11,12), further investigations are indicated.

Therapy is directed to relieve the obstruction of the vaginal

outlet and provide normal sexual life and reproductive
function. Regarding the pathological problem, cultural and
religious considerations, it is necessary to inform the parents

about the risk of defloration. Vaginal reconstruction is
required, sometimes by an abdominoperineal approach, but
stenosis and fistula formation could complicate postoperative
period.
2. Case report

An 13 year old girl presented with primary amenorrhoea and
pain in the abdomen. She was not married. On examination,
she was 160 cm in height with well developed secondary sexual
characters, abdomen was soft and no lump was palpable.

Vagina was replaced by a small dimple and bulge was seen
but not at the introitus. On rectal examination which is highly
essential and important, a tense cystic mass suggestive of

haematocolpos was felt anteriorly about 4 cm above the anus
opening which with no bulging membrane was suspicious of
segmental vaginal atresia. Pelvic ultrasound (Fig. 1) illustrated

a haematocolpos of 10 cm size with haematometra but it was
difficult to assess the level of obstruction whether imperforate



Fig. 2 (a) MRI showing fluid collection in the uterus and the proximal vagina with no continuation of vagina down to perineum, (b)

operative view showing hymen remnants on right side, no bulging or bluish discolouration and obstruction behind and (c) operative view

at the end of operation.
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hymen or distal vaginal aplasia; however, MRI pelvis sug-
gested normal uterus with haematocolpos, haematometra

and bilateral haematosalpinx with its base about 5 cm from
anus or introitus suggesting absent segment or segmental vagi-
nal atresia (Fig. 2). No renal tract abnormality was found. A
transverse incision was given on the vaginal dimple and

dissection was done carefully for approximately 5 cm to reach
the tense bulge of the haematocolpos. Incision was given on
the bulge and chocolate coloured blood was drained. On

inspecting the upper vagina, no abnormal was detected.
Mucosal margins of the upper vagina were pulled down till

the introitus and sutured there. No vaginal mould was inserted

as not acceptable by family. We tried to reconstruct the
hymenal edges as requested by family. The family was informed
that there could be bleeing on defloration or not. Usually hymen

repair (hymenorraphy) immediatey after trauma can heal as
fresh bleeding edges. On follow-up after 2 months, she was
regular menstruating with no obstruction signs.

3. Discussion

Female reproductive tract abnormalities are generally encoun-
tered in 2–3% of women (13). Various combinations have been

described in the literature. Imperforate hymen is the most
common defect. Incidence of isolated vaginal agenesis is
1:5000 women and that of uterus didelphys in fertile women

is 0.16%, but the combination of the two is not known
(14,15). However, incidence of Müllerian anomalies is higher
in population with impaired fertility, with 8% having uterus

didelphys (16,17).
Uterus and vagina are formed embryologically by the

dynamic process of differentiation, migration, fusion and

canalization. A wide variety of abnormalities of uterus and
vagina are caused by the disruption of one or more of the
above processes. Selective agenesis of lower vagina, segmental
agenesis and vaginal atresia is a separate entity and is usually

associated with normal Müllerian development. Although
incidence of Müllerian abnormalities is not low and cases of
isolated defects of various types have been reported previously

but the combination of anomalies as in present patient is
unique. This suggests the need of careful pre-operative evalua-
tion of the anomalies and individualization of the therapeutic

approach to restore functional anatomy and reproductive
potential (18,19).

The present case depicts an unusual case with a common
presentation and yet another different mode of treatment. It

can be a technical challenge to restore the function and
anatomy of that anomaly, and imaging modalities such as
ultrasonography and MRI can be of great help in making a

surgical blueprint.

4. Conclusion

The genital tract’s expulsion function is important especially
from the beginning of puberty and menstruation. The outflow
obstruction may occur at different levels with variations in

clinical presentation. Examination of genitalia is still essential.
Suspicion of absence of vaginal outlet can arise during this
simple evaluation which may indicate further investigation.

Ultrasound is essential in diagnostics but in some cases MRI
is necessary prior to surgery. Surgery of vaginal outlet obstruc-
tion depends on local anatomy. Simple incision/excision or
vaginal reconstruction can be performed. Postoperative

follow-up is necessary until the normal menstrual cycle is
established. The complex combination of various Müllerian
anomalies can be a challenge to the gynaecologist and there

may be a difficulty in diagnosing the type of malformations.
A thorough knowledge of embryology, pre-operative imaging
with MRI and examination under anaesthesia is essential to

identify accurately the constellation of anomalies and to plan
appropriate management.

Conflict of interests, grant support and financial disclosures

None.

Ethical approval

Written informed consent was obtained from the patients for

publication of this case report and accompanying images.



1158 E.E. Awad, A.S. El-agwany
Acknowledgements

I acknowledge the cooperation of EL-Shatby Maternity

University Hospital residents who participated in appointing
the patients and following up. We also appreciate the commit-
ment and compliance of the patient who reported the required
data and attended for the regular follow-up.

References

(1) Johal NS, Bogris S, Mushtaq I. Neonatal imperforate hymen

causing obstruction of the urinary tract. Urology 2009;73:750–1.

(2) Moore KL, Persaud TVN. Before we are born. Essentials of

embryology and birth defects. 5th ed. Philadelphia: WB Saunders

Company; 1998.

(3) Drews U, Sulak O, Schenck PA. Androgens and the development

of the vagina. Biol Reprod 2002;67:1353–9.

(4) Burel A, Mouchel T, Odent S, Tiker F, Knebelmann B, et al.

Role of HOXA7 to HOXA13 and PBX1 genes in various forms of

MRKH syndrome (congenital absence of uterus and vagina). J

Negat Results Biomed 2006;5:4.

(5) Ozturk H, Yazici B, Kucuk A, Senses DA. Congenital imperfo-

rate hymen with bilateral hydronephrosis, polydactyly and

laryngocele: A rare neonatal presentation. Fetal Pediatr Pathol

2010;29:89–94.

(6) David A, Bitoun P, Lacombe D, Lambert JC, Nivelon A, et al.

Hydrometrocolpos and polydactyly: a common neonatal presen-

tation of Bardet-Biedl and McKusick-Kaufman syndromes. J

Med Genet 1999;36:599–603.

(7) Stoler JM, Herrin JT, Holmes LB. Genital abnormalities in

females with Bardet-Biedl syndrome. Am J Med Genet

1995;55:276–8.

(8) Eskander BS, Shehata BM. Fraser syndrome: a new case report

with review of the literature. Fetal Pediatr Pathol 2008;27:99–104.
(9) Winter JS, Kohn G, Mellman WJ, Wagner S. A familial

syndrome of renal, genital, and middle ear anomalies. J Pediatr

1968;72:88–93.

(10) Nohuz E, Moreno W, Varga J, Tamburro S, Yanez M, et al.

Imperforate hymen: one diagnosis can hide another. Arch Pediatr

2010;17:394–7.

(11) Han B, Herndon CN, Rosen MP, Wang ZJ, Daldrup-Link H.

Uterine didelphys associated with obstructed hemivagina and

ipsilateral renal anomly (OHVIRA) syndrome. Radiol Case Rep

2010;5:327.

(12) Orazi C, Lucchetti MC, Schingo PM, Marchetti P, Ferro F.

Herlyn–Werner–Wunderlich syndrome: uterus didelphys, blind

hemivagin and ipsilateral renal agenesis. Sonographic and MR

findings in 11 cases. Pediatr Radiol 2007;37:657–65.

(13) Gray SW, Skandalakis JE, Broecker B. The female reproductive

tract. In: Skandalakis JE, Gray SW, editors. Embryology

for surgeons. Baltimore (MD): Williams & Wilkins; 1994.

p. 816–47.

(14) Salvatore CA, Lodovicci O. Vaginal agenesis: an analysis of

ninety cases. Acta Obstet Gynecol Scand 1978;57:89–94.

(15) Grimbizis GF, Camus M, Tarlatzis BC, Bontis JN, Devroey P.

Clinical implications of uterine malformations and hysteroscopic

treatment results. Hum Reprod Update 2001;7:161–74.

(16) Acien P. Incidence of Müllerian defects in fertile and infertile

women. Hum Reprod 1997;12:1372–6.

(17) Simon C, Tortajada M, Martinez L, Trotajada M. Müllerian

defects in women with normal reproductive outcome. Fertil Steril

1991;56:1192–3.

(18) Dobanovacki D, Vuckovic N, Marinkovic S, Jokic R, Bukarica S.

Vaginal outlet obstruction – a review of cases. J Genit Syst Disord

S1 2013.

(19) Savita Rani Singhal, Pinkey Lakra, Pushpa Bishnoi, Seema

Rohilla, Pushpa Dahiya, Smiti Nanda. Uterus didelphys with

partial vaginal septum and distal vaginal agenesis: an unusual

anomaly. J Coll Physicians Surg Pak 2013;23(2):149–51.

http://refhub.elsevier.com/S0378-603X(15)00135-7/h0005
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0005
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0010
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0010
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0010
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0015
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0015
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0020
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0020
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0020
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0020
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0025
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0025
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0025
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0025
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0030
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0030
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0030
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0030
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0035
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0035
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0035
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0040
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0040
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0045
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0045
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0045
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0050
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0050
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0050
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0055
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0055
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0055
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0055
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0060
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0060
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0060
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0060
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0065
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0065
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0065
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0065
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0070
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0070
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0075
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0075
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0075
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0080
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0080
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0085
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0085
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0085
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0090
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0090
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0090
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0095
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0095
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0095
http://refhub.elsevier.com/S0378-603X(15)00135-7/h0095

	Distal vaginal atresia misdiagnosed as imperforate hymen: A case managed by transperineal vaginal pull through (distal colpoplasty)
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Conflict of interests, grant support and financial disclosures
	Ethical approval
	Acknowledgements
	References


