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Abstract
Herlyn-Werner-Wunderlich syndrome (HWWS) is a very rare urogenital abnormality, which is
characterized by Mullerian duct anomaly with associated mesonephric duct anomaly. This syndrome
is also known as OHVIRA (Obstructed hemivagina with Ipsilateral Renal Anomaly). The incidence of
Mullerian Duct Anomaly is 2-3%, and incidence of OHVIRA is 0.16 to 10% of that. The three
important components of Herlyn-Werner-Wunderlich (HWW) syndrome are didelphys uterus,
obstructed hemivagina and renal agenesis on the same side. Typically presents with pelvic pain in
young females after menarche. Presentation in the reproductive age group is unusual. The most
common renal anomaly associated with this condition is renal agenesis. Other renal anomalies include
renal dysplasia, duplication of kidneys and ureters, crossed fused ectopia and ectopic ureter.
Ultrasound and Magnetic resonance imaging are considered as the vital modalities for detection. MRI
is the gold standard modality for assessing the anatomical characteristics of the uterus, cervix, and
vagina. Early diagnosis helps to prevent complications such as endometriosis, pyocolpos, adhesions,
infertility. The unique feature of our case is a presentation in the reproductive age group. Only very
few case reports of OHVIRA with a presentation in the reproductive age group are available in the
literature. Whenever there is a renal anomaly or renal agenesis, screening of pelvic organs is
important in a female child for early detection of Mullerian duct anomalies and prevention of further
complications.
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Introduction
Herlyn-Werner-Wunderlich syndrome (HWW) is
a very rare urogenital abnormality, characterized
by Mullerian duct anomalies with associated
mesonephric duct anomalies. This entity is also
known as OHVIRA (obstructed hemivagina and
ipsilateral renal anomaly). The incidence of
Mullerian Duct Anomaly is 2-3%, and OHVIRA
is 0.6 to 10% of that. Typically presents with
pelvic pain in young females after menarche.
Presentation in the reproductive age group is
rare. The condition is most commonly diagnosed
by imaging with ultrasound or computed
tomography (CT) scan, although more recently
magnetic resonance imaging (MRI) has emerged
as the most sensitive diagnostic method.
Treatment is carried out through excision of the
vaginal septum, with good results; ultimately,
around 80% of the patients are able to conceive.
Therefore, it is important that physicians, who
see patients with renal abnormalities, as well as
those with endometriosis, maintain a high degree
of suspicion for the condition, to guarantee a
timely diagnosis and avoid complications from
the syndrome.

Case report
A 26-year-old female P1L1A3 came to the
hospital with severe pain during menstruation for
past 3 months. The pain was relieved after
menstruation. History of spontaneous abortion 3
months back, and after that, she developed severe
pain during menstruation. No history of fever,
nausea, vomiting, and diarrhea. She attained
menarche at the age of 13, and then she had 3/30
regular cycles with normal menstrual flow
accompanied by cyclical dysmenorrhoea. She
was married for the past 4 years and had a
history of three spontaneous abortions in the
past. Third pregnancy she delivered the full-term
baby by lower segment cesarean section one year
back. Bowel and bladder habits were normal. No
history of systemic hypertension, diabetes

mellitus, tuberculosis, bleeding disorders in the
past. The general physical examination was
normal and vitals were stable. On abdomen
examination, there was tenderness in the pelvic
region more on the left side. On per vaginal
examination, fluctuant intra vaginal mass was
noted. She was referred to the Department of
Radio Diagnosis for pelvic imaging. Initially
ultrasound examination was done and
subsequently, Magnetic Resonance Imaging of
pelvis was done. The study period was between
2017-2018 in the department of radiology and
imaging sciences, Shri Sathya Sai Medical
College and Research Institute. Oral information
was given to the patient's attenders regarding the
study.
Ultrasound findings
Two horns of the uterus with two endometrial
cavities were identified separately. Hypo echoic
fluid collection measuring 4.5x5.7x6.7cm with
multiple moving internal echoes noted distending
the endometrial cavity and cervix of the left horn
of uterus (Figure - 1A, 1B). No evidence of
abnormal vascularity (Figure – 2). The right
horn of the uterus measures 9x3.5x4.5cm. The
fundus, body, endometrial cavity, the cervix of
the right horn was identified separately and
appeared normal (Figure – 3). The right and the
left adnexa appeared normal. Right ovary
measures 3x2.2cm and left ovary measure
3.2x2.1cm. Ultrasound of the abdomen revealed
the absence of the left kidney in the left renal
fossa. Visualized other abdominal organs did not
reveal any abnormal ability.
Magnetic resonance imaging of abdomen and
pelvis
Two separate uterine cavities and cervices are
identified suggest that Uterine Didelphys (Figure
- 4). Left uterine cavity, cervical canal, and
proximal vagina are dilated and filled with fluid
which was mildly hyperintense in T1WI, mixedPage 164
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signal intensity showing fluid-fluid level
(hypointensity in the inferior half) in T 2WI, T2
STIR (Figure - 5A, 5B) the nd blooming noted
in GRE sequence suggesting presence of blood
products (Figure - 7A, 7B, 7C, 7D). Distension
of the proximal the left vagina (Figure - 6) is due
to the obstruction caused by the vaginal septum
distally. Right horn of the uterus appears normal.
Bilateral ovaries (Figure - 8) and adnexal region
appeared normal. MRI of the abdomen revealed
the absence of a left kidney (Figure - 9).

Figure - 2: 26-year-old female with Herlyn
Werner
Wunderlich
syndrome,
Transabdominal transverse section of uterus
(Mind ray curvilinear probe 5MHz) shows
cystic dilatation of endometrial cavity
(measuring 4.5x5.7x6.7cm) with low level
internal echoes in the left horn of uterus.
Colour Doppler image shows absence of
vascularity.

Figure - 1A and 1B: 26-year-old female,
with Herlyn Werner Wunderlich syndrome.
Transabdominal transverse section of uterus
(Mind ray curvilinear probe 5MHz)
demonstrating the right (blue arrow) and the
left horn (white arrows) of uterus. Cystic
dilatation of endometrial cavity with low
level internal echoes is seen in the left horn
of uterus (white arrows).
Figure - 3: 26-year-old female, with Herlyn
Werner-Wunderlich
Syndrome.
Transabdominal longitudinal section of uterus
(Mind ray curvilinear probe 5MHz)
demonstrating the right horn of the uterus
(blue arrow) and right ovary (white arrow).
The right horn of uterus measures
9x3.5x4.5cm. The fundus, body, endometrial
cavity, cervix was identified separately and
appeared normal.
Diagnosis
Uterine didelphids with hematometrocolpos in
left horn of uterus due to obstructed hemivagina
left side with left (ipsilateral) renal agenesisfeatures suggestive of Sherlyn Werner
Wunderlich syndrome.
Treatment
Surgical left side vaginal septum resection,
drainage of haematometrocolpos and vaginal
repair has been done. The patient underwent the
procedure very well.
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Figure - 4: 26-year-old female with Herlyn
Werner-Wunderlich syndrome. Non-contrast
coronal T2 weighted pelvic MRI (1.5 T,
Philips TE: 80 TR:549) demonstrates two
separate uterine cavities (right horn-blue
arrow and the left horn-white arrow).

Figure - 5A and B: 26-year-old female, with
Herlyn Werner Wunderlich syndrome. Noncontrast sagittal T2 weighted MRI of pelvis
(1.5Tesla Philips TE: 80 TR: 462)
demonstrates part of normal endometrial
cavity and cervix, vagina on the right side
(blue arrow), left sided endometrial cavity,
cervical canal, proximal vagina is distended
by the fluid collection (appears less
hyperintense when compared with urinewhite arrow).

Figure - 6: 26-year-old female, with
HWWS. Non-contrast coronal T2 Weighted
MRI of pelvis (1.5 Tesla Philips TE: 80 TR:
549) demonstrates normal vagina on the
right side. Isointense fluid collection is noted
distending the proximal vagina on the left
side (white arrow).

Figure - 7A, 7B, 7C, 7D: 26-year-old
female, with HWWS. 7A (T1WI), B (T2WI),
C (T2W STIR), D (GRE) non-contrast axial
MR images (1.5Tesla Philips) are compared.
Left uterine cavity, cervical canal and
proximal vagina are dilated and filled with
fluid which was mildly hyperintense in
T1WI (blue arrow), mixed signal intensity
showing fluid- fluid level (mild hypo
intensity in the inferior half) in T2WI, T2
STIR (white arrows) and blooming in GRE
sequence (Red arrow) - suggesting presence
of blood products.

Page 166

Krithika S, Gurubharath I, Harshavardhan B, Baary, Anandapadhmanaban. Radio-diagnosis of Herlyn Werner Wunderlich
Syndrome a rare case of urogenital abnormality. IAIM, 2018; 5(10): 163-170.

Figure – 8: 26-year-old female with Herlyn
Werner Wunderlich syndrome. Non-contrast
T2 Weighted coronal MR image of pelvis
(1.5 Tesla Philips TE: 80 TR:549)
demonstrates normally appearing right (blue
arrow) and left (white arrow) ovaries.

Figure - 9: 26-year-old female with Herlyn
Werner Wunderlich syndrome. Non-contrast
coronal T2 weighted MRI of abdomen
(1.5Tesla Philips TE: 80 TR: 549)
demonstrates the absence of left kidney
(white arrows).

Summary of findings was as per Table – 1.

Discussion
The Herlyn-Werner-Wunderlich Syndrome was
initially described by Herlyn and Werner in
1971. Herlyn-Werner Wunderlich syndrome
(HWWS) is a very rare urogenital abnormality,

which is characterized by class III Mullerian duct
anomaly with associated mesonephric duct
anomalies [1]. The three important components
of Herlyn-Werner-Wunderlich Syndrome are a
didelphys uterus, obstructed hemi vagina and
renal agenesis on the same side [1]. This
syndrome is also known as OHVIRA
(Obstructed hemivagina with Ipsilateral Renal
Anomaly) [2]. The incidence of Mullerian Duct
Anomaly is 2-3%, and OHVIRA is 0.16 to 10%
of that [2]. In 1979 Buttram and Gibbons have
formulated a classification for Mullerian duct
anomalies [3]. The modified classification was
given by the American Society for Reproductive
Medicine. It is the most frequently used
classification and uterine didelphys is classified
under class III MDA [4].
Most common renal anomaly associated with this
condition is the absence of ipsilateral kidney.
The other renal anomalies which can be
associated include renal dysplasia, duplication of
kidneys and ureters, crossed fused ectopia,
ectopic ureter, IVC duplication, ovarian
malposition, intestinal malrotation, and highriding aortic bifurcation [5, 6]. The right-sided
renal anomaly is more common than the left side
[7, 8].
Typically presents with pelvic pain in young
females after menarche. Presentation in the
reproductive age group is rare and only few case
reports has been reported in the past. The lower
urinary tract and internal genitalia are developed
from two paired structures known as the
Wolffian
(Mesonephric)
and
Mullerian
(paramesonephric) ducts. Uterine didelphys
occurs due to abnormal embryological
development during the 8th week of gestation [9].
The etiopathogenesis of Herlyn Werner
Wunderlich syndrome is not yet known
completely [10].
Robbins, et al. simplified the embryological
process into 3 stages [10]:
1. Development of the ducts.
2. Fusion of the ducts.
3. Resorption of the septum.
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Table - 1: Summary.
Modality
Findings
USG
Two horns of the uterus with two endometrial cavities were identified separately.
Hypoechoic fluid collection measuring 4.5x5.7xx6.7cm with multiple moving internal
echoes noted distending the endometrial cavity and cervix of the left horn of uterus.
MRI
Two separate uterine cavities, services are identified suggesting Uterine Didelphys. Left
uterine cavity, cervical canal, and proximal vagina are dilated and filled with fluid which
was mildly hyperintense in T1WI, mixed-signal intensity showing fluid-fluid level (mild
hypointensity in the inferior half) in T2WI, T2 STIR and blooming in GRE sequencesuggesting the presence of blood products.
Distension of the proximal left hemi vagina is due to the obstruction caused by the
vaginal septum distally. Right horn of the uterus appears normal. Bilateral ovaries and
adnexal region appeared normal. MRI of the abdomen revealed the absence of the left
kidney.
Diagnosis Uterine didelphius with hematometrocolpos in left horn of uterus obstructed hemivagina
left side with left (ipsilateral) renal agenesis-features suggestive of herlyn Werner
Wunderlich syndrome.
The female and the male genitalia cannot be
differentiated till 6 weeks of embryogenesis.
Müllerian inhibiting factor production occurs
after 6 weeks and its production is associated
with the presence of the Y chromosome. As the
Mullerian inhibitory factor is absent in female
fetus,
there
occurs
development
of
paramesonephric ducts on the lateral aspect of
each mesonephric ducts on both sides. Any
defective embryogenesis at this period can lead
to the aplastic or hypoplastic uterus.
Uterovaginal primordium is formed in the
midline by the crossover and the fusion bilateral
paramesonephric ducts. This leads to the
development of the uterus, cervix, and the
proximal two-thirds of the vagina. Mesonephric
duct regression takes place simultaneously. Any
maldevelopment in this process leads to the
formation of didelphys uterus and bicornuate
uterus. The resorption of uterovaginal septum
occurs after the 9th week of embryogenesis. Any
defect in the embryogenesis at this period leads
to the septate an arcuate uterus. The process of
resorption can occur in both caudal and cranial
directions [11, 12]. The distal portion of the
vagina is formed from the urogenital sinus. In
case of HWWS, as there is the absence of
Wolffian duct, the Mullerian duct on the same
side gets displaced on the lateral aspect and fails

to fuse with the Mullerian duct of the
contralateral side. This process leads to didelphys
uterus [2, 9]. Partial or complete longitudinal or
transverse vaginal septum is commonly
associated with uterine didelphys in the HerlynWerner-Wunderlich
syndrome.
[9].
A
longitudinal
vaginal
septum
develops
during embryogenesis when
there
is
an
incomplete fusion of the lower parts of the
two Mullerian ducts. A transverse septum forms
during embryogenesis when the Mullerian ducts
do not fuse with the urogenital sinus. The vaginal
septum causes obstruction in the ipsilateral horn
which leads to retrograde menstruation causing
haematometrocolpos. When it is left untreated,
this can lead to complications such as
endometriosis and pelvic inflammatory disease
[6, 9] Lan Zhu et al. conducted a study and
reviewed the characteristics and clinical features
of HWWS. A new classification has been
formulated based on the obstruction caused by
the vaginal septum [13]. The obstruction can be
complete or incomplete. The clinical symptoms
vary depending on the type of obstruction [13].
In case of complete obstruction, the presentation
of symptoms is at the earlier age, soon after
menarche. In case of incomplete hemi vaginal
obstruction, there is small communication
between two vaginas or between the duplicated
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services. As incomplete obstruction allows
drainage of menstrual flow to some extent, the
condition may take years to present after the
onset of menarche [13]. This leads to delay in
diagnosis of this condition. Another cause of
delayed diagnosis would be the prescription of
oral contraceptive pills which eliminates and
suppresses the menstruation [6]. Early diagnosis
helps to prevent complications such as
endometriosis, pyocolpos, pyometra, adhesions,
infertility and pelvic inflammatory disease [2].
Ultrasound and Magnetic resonance imaging are
considered as the vital modalities for detection.
MRI is the gold standard modality for assessing
the anatomical characteristics of the uterus,
cervix, and vagina. It also helps in assessing the
type of vaginal obstruction, the characteristics of
the obstructed contents in the uterus and other
complications such as endometriosis [6].
Treatment
Laparoscopic or surgical vaginal septal resection
is the treatment of choice. Laparoscopy is a
diagnostic and therapeutic modality. The
advantages include therapeutic drainage of
hematomata
or
hematocolpos,
vaginal
septectomy, and marsupialization [14, 15].
Treatment of choice for HWWS is laparoscopic
vaginal septum resection.
Prognosis
Successful pregnancy is achieved in 87% of
patients and 23% have the risk of miscarriages
[6]. Most of the patients need cesarean section
[6]. Some of the rare complications that have
been described on the side of obstruction include
adenocarcinoma of the cervix and clear cell
carcinoma of the vagina [6].

Conclusion
The three important components of HerlynWerner-Wunderlich syndrome are didelphys
uterus, obstructed hemi vagina and renal agenesis
on the same side. Everyone should be aware of
this rare condition, as early detection can prevent
further complications such as endometriosis,

infertility, pyocolpos. The presentation can be
typical as well as atypical. The obstruction of
hemi vagina can be complete or incomplete.
Whenever there is a renal anomaly or renal
agenesis, screening of pelvic organs is important
in a female child for early detection of Mullerian
duct anomalies and vice versa. MRI is the gold
standard modality for assessing the anatomical
characteristics of the uterus, cervix, and vagina.
It also helps in assessing the type of vaginal
obstruction, the characteristics of the obstructed
contents in the uterus and other complications
such as endometriosis. The unique feature of our
case is presented is in the reproductive age group
and after the delivery of a full-term normal fetus
by cesarean section.

Acknowledgments
The authors would like to thank the professors,
assistant professors, and radiological imaging
technique staffs of Shri Sathya Sai Medical
College and Research Institute, for helping them
a major role in research work

References
1. Del Vescovo R, Battisti S, Di Paola V,
Piccolo CL, Cazzato RL, Sansoni I,
Grasso RF, Zobel BB. Herlyn-WernerWunderlich syndrome: MRI findings,
radiological guide (two cases and
literature review), and differential
diagnosis. BMC medical imaging, 2012
Dec; 12(1): 4.
2. Luther Adair II, Georgiades M, Osborne
R, Ng T. Uterus didelphys with
unilateral distal vaginal agenesis and
ipsilateral renal agenesis: Common
presentation of an unusual variation.
Journal of radiology case reports, 2011;
5(1): 1.
3. Buttram Jr VC, Gibbons WE. Müllerian
anomalies: a proposed classification (an
analysis of 144 cases). Fertility and
sterility, 1979 Jul 1; 32(1): 40-6.
4. Adhesions A. The American Fertility
Society classifications of adnexal
adhesions, distal tubal occlusion, tubal
Page 169

Krithika S, Gurubharath I, Harshavardhan B, Baary, Anandapadhmanaban. Radio-diagnosis of Herlyn Werner Wunderlich
Syndrome a rare case of urogenital abnormality. IAIM, 2018; 5(10): 163-170.

5.

6.

7.

8.

9.

10.

occlusion secondary to tubal ligation,
tubal pregnancies, Mullerian anomalies,
and intrauterine adhesions. Fertil Steril.,
1988; 49(6): 944.
Cox D, Ching BH. Herlyn-WernerWunderlich
syndrome:
a
rare
presentation with pyocolpos. Journal of
radiology case reports, 2012 Mar; 6(3):
9.
Piccinini PS, Doski J. Herlyn-WernerWunderlich syndrome: a case report.
Revista Brasileira de Ginecologia e
Obstetrícia., 2015 Apr; 37(4): 192-6.
Vercellini P, Daguati R, Somigliana E,
Viganò P, Lanzani A, Fedele L.
Asymmetric lateral distribution of
obstructed hemivagina and renal
agenesis in women with uterus
didelphys: institutional case series and a
systematic literature review. Fertility and
sterility, 2007 Apr 1; 87(4): 719-24.
Priya P, vijayalakshmi S. Study of
morphology of the uterus using
ultrasound scan. Int J Anat Res., 2015;
3(1): 935-40.
Wang J, Zhu L, Lang J, Liu Z, Sun D,
Leng J, Fan Q. Clinical characteristics
and treatment of Herlyn–Werner–
Wunderlich syndrome. Archives of
gynecology and obstetrics, 2014 Nov 1;
290(5): 947-50.
Robbins JB, Parry JP, Guite KM,
Hanson ME, Chow LC, Kliewer MA,
Sadowski EA. MRI of Pregnancy-

11.

12.

13.

14.

15.

Related
Issues:
Mullerian
Duct
Anomalies. American Journal of
Roentgenology, 2012 Feb; 198(2): 30210.
Troiano RN, McCarthy SM. Mullerian
duct anomalies: imaging and clinical
issues. Radiology, 2004 Oct; 233(1): 1934.
Olpin JD, Heilbrun M. Imaging of
Müllerian duct anomalies. Clinical
obstetrics and gynecology, 2009 Mar 1;
52(1): 40-56.
Zhu L, Chen N, Tong JL, Wang W,
Zhang L, Lang JH. A new classification
of
Sherlyn-Werner-Wunderlich
syndrome. Chinese medical journal,
2015 Jan 20; 128(2): 222.
Gholoum S, Puligandla PS, Hui T, Su W,
Quiros E, Laberge JM. Management and
outcome of patients with combined
vaginal septum, bifid uterus, and
ipsilateral renal agenesis (HerlynWerner-Wunderlich syndrome). Journal
of pediatric surgery, 2006 May 1; 41(5):
987-92.
Park NH, Park HJ, Park CS, Park SI.
Herlyn-Werner-Wunderlich Syndrome
with unilateral hemivaginal obstruction,
ipsilateral
renal
agenesis,
and
contralateral renal thin GBM disease: a
case report with radiological follow up.
Journal of the Korean Society of
Radiology, 2010 Apr 1; 62(4): 383-8.

Page 170

