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Herlyn–Werner–Wunderlich syndrome (HWWS) is a rare congenital anomaly of the development of the female 
genital organs, characterized by a triad of symptoms: a double uterus, obstructed hemivagina, and ipsilateral renal 
agenesis. This complex and combined malformation of the genitourinary system is difficult to diagnose, especially 
in young children.

Aim – analyze and describe the experience of diagnosing and treating a 2-year-old girl with left renal agenesis, 
a double uterus, and incomplete obstructive pyocolpos, based on a clinical case.

Clinical case. Ultrasound (US) examination revealed the absence of the left kidney, a left ovarian cyst, and an 
enlarged uterus. Computed tomography (CT) diagnosed a tumor formation of the pelvis and agenesis of the left 
kidney. During the diagnostic laparoscopy (DL), a doubled uterine body and a tumor formation were found. Addi-
tional magnetic resonance imaging (MRI) allowed the diagnosis of HWWS. Vaginoscopy, septotomy with pyocol-
pos drainage, and complete excision of the vaginal septum were performed. Two cervical ossifications were visua-
lized. HWWS manifests after the onset of menarche, when the obstructed hemivagina fills with menstrual blood. 
Ultrasound and MRI, supplemented by laparoscopy, are the gold standard for diagnosing this pathology. In our case, 
ultrasound and CT data did not provide a clear picture. However, DL and MRI confirmed the diagnosis.

Conclusion. Thus, a multidisciplinary and multi-instrumental approach with minimally invasive technologies 
allowed us to diagnose a rare congenital anomaly of the genitourinary system and quickly eliminate the obstruction 
of the left hemivagina without adverse gynecological and reproductive consequences.

The study was conducted in accordance with the principles of the Declaration of Helsinki. Informed consent was 
obtained from the child’s parents participating in the study.

The authors declare no conflicts of interest.

Keywords: Herlyn–Werner–Wunderlich syndrome, OHVIRA syndrome, uterine didelphys, obstructed hemi-
vagina, renal agenesis, pediatric gynecology
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Introduction
Knowledge about congenital malformation of the fe-

male genital tract is extremely important, as they have 
a major impact on fertility and quality of life [2]. The 
prevalence of congenital uterine anomalies is 7% to 10% 
in the general female population [1]. However, there are 
extremely complex malformations of the genitourinary 
system that are difficult to diagnose, often go unnoticed, 
are incorrectly and late diagnosed, and as a result do not 
receive timely treatment [2]. One of these pathologies is 
Herlyn–Werner–Wunderlich syndrome (HWWS), a rare 
congenital developmental anomaly characterized by a tri-
ad of symptoms: uterus didelphys with obstructive hemi-
vagina and agenesis of the ipsilateral kidney. This ano-
maly was first described in 1971 by Herlyn and Werner 
as renal agenesis and ipsilateral blind hemivagina [12] 
and in 1976 supplemented by Wunderlich, who de-
scribed the association of renal aplasia with a bicornuate 
uterus and the presence of an isolated hematocervix [28]. 
This syndrome is also known by the acronym OHVIRA – 
obstructed hemivagina and ipsilateral renal anomaly, 
which was introduced by N. Smith and M. Laufer in 2007 
[18]. The etiology of HWWS is currently not fully under-
stood, but it is believed to be caused by abnormal devel-
opment of the Müllerian and Wolffian ducts at 8 weeks of 
gestation. The incidence of this disease in the general 
population varies from 0.1% to 3.8% [2,3,31].

As a rule, HWWS is extremely difficult to diagnose; 
in most cases, this syndrome is detected in the postpu-
bertal period with the onset of menarche, which is ma-
nifested by the progressive filling of the hemivagina with 
menstrual blood and delayed menstruation. The main 
symptoms of HWWS can be progressive cyclic pelvic 
pain, fever, urinary tract infection, mucopurulent vagi-
nal discharge, and the presence of a tumor formation in 
the pelvis [9,11,14,23].

Consequently, timely diagnosis and early treatment 
of HWWS is the key to avoiding reduced fertility and the 
development of dangerous complications.

The aim of our work is to analyze and describe the 
experience of diagnosing and treating a 2-year-old girl 
with left renal agenesis, a double uterus, and incomplete 
obstructive pyocolpos, based on a clinical case.

The research was carried out in accordance with the 
principles of the Declaration of Helsinki. The informed 
consent of the patient was obtained for conducting the 
studies.

Clinical case
2-year-old girl T., whose clinical history began at the 

age of one year when the left kidney was not found dur-
ing ultrasound (US) of the abdominal cavity and retro-
peritoneal space. After 6 months, the control US con-
firmed the absence of the left kidney and revealed a cyst 
of the left ovary. At the age of 2 years, the third US was 
performed: the absence of the left kidney was diagnosed, 
and an increase in the size of the uterus was visualized, 
without a cyst of the left ovary. The child developed ac-
cording to physiological norms. She was treated once in 
the central district hospital for acute right-sided pyelo-
nephritis. The district pediatrician referred the child to 
the Limited Liability Company Medical Curatively–Di-
agnostic Center «MEDION» for examination in the 
form of a computed tomography (CT) with contrast to 
confirm the diagnosis of the absence of the left kidney.

After examination, the child was hospitalized in the 
surgical department with a preliminary diagnosis: tumor 
formation in the pelvis, single right kidney, and pyocol-
pos (Fig. 1). Examined by a pediatric surgeon: no com-
plaints at the time of examination. Objectively: the ab-
domen is symmetrical, not distended, participates in the 
act of breathing, soft, painless, accessible to deep palpa-
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tion, tumor formations are not palpable, and peritoneal 
symptoms are negative. Rectal examination: the en-
trance is free, painless, the sphincter is normotensive, 
the ampulla is empty, there is an overhang of the anteri-
or wall of the rectum, palpation at a finger height of up 
to 8 cm, and a rounded, voluminous formation of 
soft-elastic consistency is palpated. During bimanual 
rectal examination, a  mass is palpated, and when 
pressed, a white-gray discharge with an unpleasant 
 putrid odor appears from the vagina. Clinical blood test 
and urine test: no pathological changes.

In order to clarify the diagnosis, the child underwent 
magnetic resonance imaging (MRI) of the pelvic organs: 
a single right kidney; a teardrop-shaped mass is visua-
lized in the pelvis, with a wide base to the top, adjacent 
to the posterior vaginal wall, measuring 6.3×4.4×2.7 cm, 
with a wall thickness of up to 0.4 cm, and protein con-
tent. The uterus is displaced upward by this mass, mea-

suring 1.4×1.1×0.8 cm. Two cavities in the uterus cannot 
be excluded (Fig. 2).

This case was discussed in the department with the 
involvement of a pediatric gynecologist, urologist, and 
pediatric surgeon. Given the presence of a single kidney 
and a tumor formation in the pelvis, and inconclusive 
data on uterine doubling on MRI, it was assumed that 
there was a congenital anomaly of the genitourinary sys-
tem. It was decided to take the child to the operating 
room for diagnostic laparoscopy (DL) and vaginoscopy.

During DL, a large tumor mass was located in the pel-
vic cavity. A bicornuate uterus is visualized above the 
mass; ovaries of normal size without pathological chang-
es. The Douglas space is free. During vaginoscopy, a pro-
trusion of the vaginal wall is visualized (Fig. 3).

The data obtained after DL – a tumor-like formation 
of the pelvis with a doubled uterus above it, combined 
with a single kidney – allowed the consultation consist-

Fig. 1.�#b�c�����d��e���f��g���h���i�����be����������j���������c������i���k�����g���g�ccl��e����hh�j�����j���������c��e�����e��
������l��e��fh�������j������i�h������������m�cc�fh��i�����h���i���

Fig. 2. n]���d��e���f��g���h���i�����be��m��mh������j���������c������fh�������cl��e����������j���������c�����i����j��e�m�c
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ing of a pediatric surgeon, pediatric gynecologist, and 
urologist to formulate a preliminary diagnosis: HWWS.

The child underwent vaginoscopy, septotomy using 
a hystero-resectoscope with opening of the pyocolposus, 
and purulent discharge up to 100 ml was obtained. The 
membrane was totally excised, hemostasis was achieved, 
and the cavity was washed with 0.05% Chlorhexidine. 
Two cervical os are visualized in this cavity – one on the 
left, and another cervical os on the right side (Fig. 4).

The child was discharged from the department on the 
same day in satisfactory condition with subsequent out-
patient antibacterial and anti-inflammatory therapy for 
up to 5 days. Blood control after 14 days and US control 
after 30 days – without pathological changes. Observation 
and control of the patient for 5 years – without pathology.

Discussion
HWWS is an extremely rare condition; in China, with 

a population of 1.4 billion, only 37 cases of this disease 

were detected during 20 years of observation by M. Liu 
et al. [15]. However, according to L. Zhu et al., in the 
hospital of Beijing United Medical College, 2238 cases 
of congenital malformations of the female genital organs 
were identified over 27 years, of which 79 patients had 
HWWS [31].

As a rule, in early childhood, this syndrome is asymp-
tomatic; normally developed external genitalia and the 
absence of protrusion of the hemi-vaginal wall mask this 
pathology. Some authors describe HWWS with a clinical 
picture of vaginal protrusion in newborn girls, and as-
sociate it with maternal estrogen [13,27].

The average age of patients according to L. Zhu et al. 
with complete  obstruct ive hemivagina was 
13.0±2.05 years and 25.74±7.73 years with incomplete 
obstruction. In this observation, only 11 clinical cases of 
newborns (up to 1 month) with HWWS and 3 patients 
up to 5 years of age were described. All newborns were 
prenatally diagnosed with renal agenesis, and HWWS 
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Fig. 3.�^@�o�3�\�����c��m��j��e�kf�����c�h����m�����e��i�����h�j�hhF��e����������j���������c��e��m�����c�����d��e��i�����h�j�hh�
����e��h�p�c�����#@�"�3�"�����cq��h�m���c��m�F�#r�3�r�h������e���������e��fh�����l��e��m��mh������j���������c��e�����fh���
�����cl��e����������j���������c��e����g���h����m�����c���l��e��fh�������j���������c��e��e�c����c��m������e��i�����h���i���
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was diagnosed after birth [31]. According to various au-
thors, HWWS is more common on the right side [7,15]; 
in our case, left-sided pathology was diagnosed.

In most cases, HWWS manifests itself after the onset 
of menarche due to the overflow of the obstructed hemi-
vagina with menstrual blood. The leading symptoms are 
dysmenorrhea and pulling pains in the lower abdomen, 
which increase after each menstruation. Also, this pa-
thology is characterized by the formation of an adhesion 
process in the pelvic cavity, obstruction and recurrent 
urinary tract infections, the possibility of pelvic abscess 
formation, pyo-hematocolpos, pyosalpinx, the develop-
ment of peritonitis, and endometriosis, which can lead 
to infertility [16,17].

According to the work of P. Acien et al., who, together 
with a team of authors, reviewed and supplemented the 
embryological-clinical classification of congenital mal-
formations of the female genital organs, which has 
6 classes, HWWS syndrome belongs to class 2 of Meso-

nephric or Wolffian anomalies, namely to subclass 2.1. 
This subclass includes cases with uterus didelphys or 
a bicornuate uterus without communicating uteri but 
with a blind or imperforated hemivagina, with hydrocol-
pos or large haematocolpos and ipsilateral renal agenesis 
[2].

Based on the classification proposed by L. Zhu et al. 
HWWS syndrome can be divided into 2 types [31], with 
complete and partial obstruction of the hemivagina, and 
2 subtypes can be distinguished in each (Fig. 5). Type 
1.1 with blind hemivagina – in this classification, the 
hemivagina is completely obstructed, the uterus behind 
the septum is completely isolated from the contralateral 
uterus, and no communication is present between the 
duplicated uterus and vagina. Hematocolpos may occur 
only a few months after menarche, also can occur hemo-
peritoneum, endometriosis, and very rarely pyocolpos – 
which was the reason for the diagnosis of our clinical 
case (Fig. 5A).

!"#��$��\�����c��m���tu��c�����d��e��i�����h�c�m��g���������������d��e��m����hm�c��be��fh�������j���������c��e���u�����h��c��d�
�e�����e������h�p����fh�������c@���cm��qi�h�l��e����������j���������c��e��i�����h�c�m��g
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Type 1.2, cervicovaginal atresia without communicat-
ing uteri – in this classification, the hemivagina is com-
pletely obstructed; the cervix behind the septum is mal-
developed or atresic, and menses from the uterus behind 
the septum cannot outflow through the atresic cervix. 
Patients with this classification have similar clinical fea-
tures as patients with Classification 1.1 (Fig. 5B).

Classification 2.1, partial reabsorption of the vaginal 
septum – in this classification, a small communication 
exists between the two vaginas, which makes the vaginal 
cavity behind the septum incompletely obstructed. The 
uterus behind the septum is completely isolated from the 
contralateral uterus. The menses can outflow through 
the small communication, but the drainage is impeded. 
These patients have a later age of onset. The attack often 
comes years after menarche. Patients often have ascend-
ing genital system infection (Fig. 5C). Classification 
2.2 with communicating uteri – іn this classification, the 
hemivagina is completely obstructed, and a small com-
munication exists between the duplicated cervices. Men-
ses from the uterus behind the septum can outflow 
through the communication to the offside contralateral 
cervix. Because the communication is small, the drain-
age is still impeded (Fig. 5D) [31]. According to this clas-
sification, the clinical case presented by us belongs to 
type 1.1.

In 2020, J. Zhang et al., based on the experience of 
treating 26 patients, proposed to supplement the classi-
fication with 30 type (obstruction, ureteric orifice, out-
come) with the presence of various types of vaginal ob-

struction with paravaginal cysts and ureteral ectopia in 
the hemivagina at different levels [30]. The classification 
is also supplemented with cases of contralateral urolo-
gical anomaly: vesicoureteral reflux, megaureter, ure-
terocele, and dysplastic kidney [11,15].

Timely surgical correction of this anomaly should be 
aimed at preventing gynecological complications – en-
dometriosis, which occurs in 17–35% of women with 
uterine duplication and about 23% of patients with 
HWWS, inflammatory diseases of the appendages, and 
preservation of fertility [5]. Literature data indicate that 
early decompression of the hemivagina prevents the de-
velopment of endometriosis, and from the genitourinary 
system, it avoids the risks of developing hypertension, 
proteinuria, and chronic kidney disease [10,26].

Ultrasound is the first and simplest instrumental 
method, which is the gold standard for diagnosing this 
pathology [8,22]. In turn, DL is the reference standard 
as a simple, minimally invasive, low-traumatic, acces-
sible and rapid method of diagnosing this pathology, and 
is recommended for clarifying the diagnosis as well as in 
cases of endometriosis, pelvic adhesions, and pelvic ab-
scess. Some authors recommend DL when MRI and US 
data are not clear and uninformative [8,25]. Other clini-
cians suggest MRI as the primary method, and addition-
ally hysterosalpingography, which in combination with 
US and DL allows for a precise diagnosis [11,14,19,29].

In our case, performing CT with contrast to confirm 
the diagnosis of the absence of the left kidney at the pre-
hospital stage should be considered unnecessary, since 
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CT carries a radiation load and is inferior in diagnostic 
value to MRI in this category of patients. Thus, the US 
and CT did not give a clear picture, but only confirmed 
the absence of the left kidney. The presence of a pelvic 
mass prompted us to perform a DL, which made it pos-
sible to detect uterine doubling. MRI did not provide 
clear visualization of the doubling due to the patient’s 
young age and the small size of the uterus. However, 
MRI in our case confirmed the diagnosis of HWWS, al-
lowed us to assess the topography of the pelvic organs 
and determine the final technique of surgical correction. 
Consequently, the ideal sequence in the diagnosis and 
treatment of this syndrome would be a combination of 
MRI with subsequent vaginoscopic septotomy.

Some authors describe prenatal diagnosis of HWWS, 
which is manifested by renal agenesis and the presence 
of a tumor-like formation behind the bladder, but in 
some cases, both kidneys are detected prenatally on US, 
and after birth, the absence of one kidney is diagnosed, 
which is confirmed on MRI [13,23].

Differential diagnosis of HWWS should be carried 
out with other variants of genital tract obstruction, lead-
ing to the occurrence of hydrometrocolpos, as well as 
with volumetric formations of the abdominal cavity and 
small pelvis. Such pathologies include imperforate hy-
men, transverse vaginal septum, vaginal atresia, which 
may be combined with urogenital sinus or cloaca, ova-
rian cysts and other neoplasms of both congenital, in-
flammatory and malignant etiology. Hydrometrocolpos 
can also be combined with such hereditary diseases as 
McKusick–Kaufman Syndrome and Bardet–Biedl Syn-
drome. These syndromes are extremely rare autosomal 
recessive anomalies that include hydrometrocolpos, 
postaxial polydactyly, retinal dystrophy or retinitis pig-
mentosa, obesity, nephropathy, mental retardation, and 
congenital heart defects. In hereditary variants of hydro-
metrocolpos, the causes of obstruction are the transverse 
vaginal septum and its atresia [6,21].

The main goal of treatment for HWWS is to create 
a connection between the right and left halves of the va-
gina. The most optimal treatment method is hystero-
scopic septotomy with removal of as much of the septum 
as possible and drainage of the hematocolpos or pyocol-
pos, which can be performed either by open – direct 
surgical excision or using a resectoscope. Hysteroscopic 
treatment is a reliable and safe treatment method; some 
authors recommend performing it without general 
 anesthesia in an outpatient setting [9,24]. In-office Hys-
teroscopic treatment can only be used for adult patients; 
in our case, the child required general anesthesia and 
a half-day hospital stay under observation. Laparosco pic 
treatment is only indicated in the presence of complica-

tions such as endometriosis, pelvic abscess, peritonitis, 
and hemiperitoneum [22].

Successful and early treatment of HWWS gives an 
excellent percentage of fertility [20], so according to 
G. Candiani et al., the fertility rate reaches 87% [4]. Ac-
cording to the study by Tong J et al., out of 33 women 
who wanted to have children, 28 became pregnant and 
gave birth to 58 children, which reaches 84.8% [22].

Conclusion
Thus, a multidisciplinary and multi-instrumental ap-

proach with minimally invasive technologies allowed 
a 2-year-old girl to be diagnosed with a rare congenital 
defect of the genitourinary system and to endosurgi-
cally eliminate the obstruction of the left hemivagina 
without complications and adverse gynecological, uro-
logical, or reproductive consequences.

No conflict of interests was declared by the authors.
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