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a b s t r a c t 

Herlyn-Werner-Wunderlich syndrome, also known as obstructed hemivagina and ipsilateral 

renal anomaly (OHVIRA), is a Müllerian duct anomaly. It is a rare clinical condition consisting 

of a duplicated uterus with an oblique vaginal septum that causes partial genital tract out- 

flow obstruction. A urinary tract anomaly, most commonly renal agenesis, is usually present 

on the obstructed side. The diagnosis of genital tract outflow obstruction is often delayed 

due to the normal functioning of the unaffected side. The most frequent complications are 

dysmenorrhea, chronic pelvic pain, infection, infertility and endometriosis. This report de- 

scribes a 17-year-old G0P0 patient with a history of severe dysmenorrhea and left-sided 

renal agenesis, who was admitted for complaints of foul vaginal discharge over the past 3 

months that was unsuccessfully treated with antibiotics. Transrectal ultrasound revealed 

the presence of 2 separate hemicavities on transverse and longitudinal views. A cystic le- 

sion with ground-glass opacities was detected between the bladder and a normal-appearing 

cervix, which was determined to be hematocolpos. The diagnosis of OHVIRA was made. This 

case highlights the importance of excluding a Müllerian anomaly in the presence of renal 

system abnormalities. Being aware of the type of anomalies, combinations and variants is 

crucial to determine the diagnosis and the best surgical approach. Ultrasound was an in- 
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valuable imaging exam to determine the type of anomaly and its complexity. Awareness of 

this syndrome and its variants will prevent misdiagnosis and will help to define the appro- 

priate treatment for these patients. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Anomalies of the Müllerian system represent one of the
most perplexing disorders in the field of gynecology. Herlyn-
Werner-Wunderlich syndrome consists of a duplicated uterus
with a vaginal oblique septum that causes partial genital tract
outflow obstruction, frequently associated with renal agene-
sis [1–4] . Due to the Müllerian and renal system heterogene-
ity reported throughout the literature, the acronym OHVIRA
(obstructed hemivagina and ipsilateral renal anomaly) was
coined [5] . The following case report discusses the use of ul-
trasound in the diagnosis and surgical treatment of a case of
Herlyn-Werner-Wunderlich syndrome. 

Case report 

A 17-year-old G0P0 woman, was admitted to our Gynecology
Department in a clinical setting of foul discharge. Over the
past 3 months, the patient had experienced a foul discharge
and was treated with several cycles of antibiotics without suc-
cess. The patient’s medical history revealed left-sided renal
agenesis. She was not sexually active yet, and menarche had
occurred at 11 years of age. She had regular menstrual cycles
with progressive and severe dysmenorrhea since menarche.
Pelvic examination was limited and revealed normal external
genitalia; since the patient was virgo intacta , the cervix and
vagina were not appropriately assessed. However, a bulge on
the left side of the vaginal wall and purulent secretions were
observed. Rectal examination revealed the presence of a 5-6
cm, soft, painful mass on the left side of the vagina. Transrec-
tal ultrasound was performed, and when scanning the uterine
body, 2 separate hemicavities on transverse and longitudinal
views were observed ( Fig. 1 A). A cystic lesion with ground-
glass opacities measuring 59 mm × 39 mm × 57 mm was
located between the bladder and a normal-appearing cervix
( Figs. 1 B–E). On probe pressure, the cystic lesion was painful
and soft, giving the impression of an apparent pelvic abscess.
However, the combination of the clinical setting and ultra-
sound imaging, pointed to a diagnosis of an obstructed hemi-
vagina with ipsilateral renal anomaly. We proposed vagino-
plasty and hysteroscopy, which were accepted by the patient
and her mother. The procedure was carried out with a hys-
teroscope, virgin speculum, colposcope and bipolar electro-
cautery. Through vaginoscopy, bulging of the left vaginal wall
was noted and located posteriorly, and the cervix was nor-
mal. This normal cervix gave access to a uterine cavity that re-
vealed the presence of only 1 ostium and no communication
with the other cavity. After completion of the hysteroscopy,
ultrasound-guided surgery was performed. Through transrec-
tal ultrasound, the most bulging point of the obstructed hemi-
vagina was located midway between the bladder and rectum
( Fig. 1 F). A 5 mm incision was made, and purulent content was
drained. Through the small incision, a Foley catheter was in-
troduced and inflated into the hemivagina ( Fig. 1 G), and trac-
tion was applied. This allowed better access to the septum and
created a good safety margin for the bladder and rectum. Un-
der colposcopic visualization with bipolar electrocautery, a cir-
cular septectomy with ∼3 cm in diameter was created around
the Foley catheter ( Fig. 1 H). A left vaginoscopy was performed
via the newly created connection. An inflamed cervix was ob-
served and the cervix also gave access to a uterine cavity with
only 1 ostium. No communication was found at the level of
the cervices or uterine bodies. One month later, the septec-
tomy was still patent, and a normal left cervix could be partly
visualized. For the first time, the patient had completely pain-
less menstruation. 

Results and discussion 

The first reported case of a duplicated uterus with obstructed
hemivagina dates back to 1922, describing a sequential uni-
lateral obstruction with hematocolpos, hematometra and
hematosalpinx. However, no renal anomaly was mentioned
[1] . In the 1970s, similar reports began to emerge. In 1971, Her-
lyn and Werner reported a case of a duplicated uterus and
renal aplasia [2] . One year later, Amon et al . [3] described a
case of a bicornuate uterus with a double cervix and a dou-
ble vagina associated with right hematocolpos, hematome-
tra, hematosalpinx, partial atresia of the vagina and right re-
nal aplasia. In 1976, Wunderlich also described a bicornuate
uterus with a simple vagina and isolated right hematocervix
without connection of the right uterus to the vagina in associ-
ation with aplasia of the right kidney and ureter [4] . In light of
these findings, Herlyn-Werner-Wunderlich syndrome (HWW)
was described. This syndrome classically consists of a triad
that includes a congenitally duplicated uterus, an oblique
septum that generates a blind hemivagina and obstructs the
menses outflow of 1 uterine cavity and an associated ipsilat-
eral renal anomaly ( Fig. 2 ). However, the literature consistently
reveals some heterogeneity in terms of anatomic Müllerian
variants associated with this syndrome, which is likely the
main reason why Smith and Laufer renamed the syndrome,
only taking into consideration hemivagina obstruction and ip-
silateral renal anomaly and suggesting the acronym OHVIRA
[5] . 

The uterus, cervix, fallopian tubes and upper third of
the vagina develop from the Müllerian ducts (also known
as paramesonephric ducts) [6] . Müllerian congenital anoma-
lies include developmental defects (agenesis/hypoplasia) and

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – (A) Transverse view with 2 separate uterine bodies (R – right uterine body, L – left uterine body) and a cystic lesion 

suspected to be hematocolpos/pyocolpos on a left obstructed hemivagina (purple arrow); (B) Longitudinal view of the left 
hemiuterus (L – left uterine body) and cystic lesion suspected to be hematocolpos/pyocolpos of a left obstructed hemivagina 
(purple arrow); (C) Cystic lesion 59 × 39 × 57 mm with ground-glass content posterior to the bladder and anterior to the 
uterine body; (D) Cystic lesion with circumferential vascularization pattern and Doppler color score of 2; (E) Oblique septum 

thickness of 4 mm; (F) Transrectal ultrasound was used to locate the most bulging point of the obstructed hemivagina (red 

arrow), on a mid-distance between the bladder and rectum; (G) A 5 mm incision was made on the most bulging point of the 
obstructed hemivagina and a Foley catheter (green arrow) was introduced and inflated into the hemivagina; (H) Traction was 
applied on the Foley catheter and under colposcopy visualization, with a bipolar electrocautery, a circular septectomy with 

∼3 cm diameter was created around the Foley catheter. (Through the septectomy it is possible to partially visualize the left 
cervix [blue arrow]). 
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Fig. 2 – Classical Herlyn-Werner-Wunderlich syndrome. 

Table 1 – Major symptom/sign 

a (Group A). 

Abdominal/pelvic pain 142 (40,7%) 
Cyclic pelvic pain 128 (36,7%) 
Foul smelling vagina discharge 23 (66,0%) 
Abnormal vaginal bleeding 8 (2,3%) 
Infertility 8 (2,3%) 
Urinary retention 7 (2,0%) 
Other symptoms 33 (9,5%) 

a 113 cases not specified 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 – Major symptom/sign (Group B). 

Dysplastic/Multicystic kidney 29 (49,2%) 
Renal agenesis 23 (39,0%) 
Pelvic/abdominal cystic mass 3 (5,1%) 
Renal agenesis + Cystic mass 2 (3,4%) 
Dysplastic/Multicystic kidney + Cystic mass 1 (1,7%) 
Pelvic kidney suspicion 1 (1,7%) 

Table 3 – Types of reported Mullerian anomalies accord- 
ing to the ARSM classification. 

Uterus Didelphys 462 (88,7%) 
Bicornuate Uterus 34 (6,5%) 
Septate Uterus 25 (4,8%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fusion defects (bicornuate uterus, didelphys uterus, septate
uterus, transverse septum). Duplicated uterus is attributed to
a failure in the fusion process of the Müllerian ducts at 9
weeks of gestation [7] . In a nonselected population, the preva-
lence of congenital uterine anomalies is approximately 5.5%
[6] . Amongst the obstructed outflow forms that do not exhibit
primary amenorrhea (ie, severe dysmenorrhea in the presence
of menstrual cycles), HWW syndrome is the most common
form [8] . 

A comprehensive literature search of PubMed utilized the
terms Herlyn-Werner-Wunderlich syndrome” or “obstructed
hemivagina and ipsilateral renal anomaly” to review case re-
ports and case series published prior to December 2020. The
original articles were selected based on features such as age,
major symptom, obstructed side, ipsilateral/contralateral re-
nal anomaly, Müllerian anomaly, types of diagnostic imaging,
obstruction mechanism and treatment. Data extraction com-
piled 521 into a descriptive analysis [ 12–14 ,19–153 ]. 

Data analysis was conducted on 521 cases reported in case
reports and case series, which were organized into 2 groups.
Group A (n = 462) included cases diagnosed after birth, and
Group B (n = 59) included cases whose diagnostic investigation
started prenatally. 

Regarding age, Group A had a mean age at diagnosis of
16.64 years (range 0.5-65 years) when excluding case series
that reported age with mean or median values. 

In this group, the major symptoms/signs that prompted
the diagnostic work-up where available, were abdomi-
nal/pelvic pain and cyclic pelvic pain ( Table 1 ). 
In Group B, as the syndrome was suspected prenatally,
the main ultrasound features that prompted investigation
were dysplastic/multicystic kidney (49.2%) and renal agen-
esis (39.0%). On rare occasions, the features reported were
pelvic/abdominal cystic mass combined with renal agenesis
or isolated pelvic/abdominal cystic mass ( Table 2 ). 

There are multiple classification systems for Müllerian
anomalies but there is no consensus on which system is more
appropriate. The American Society for Reproductive Medicine
(ARSM; formerly known as the American Fertility Society
[AFS]) published a classification system in 1988, which has en-
dured over time and is the most used system in the included
articles. For that reason, this review uses the ARSM terms
and definitions. A more recent classification system was pub-
lished by the European Society of Human Reproduction and
Embryology–European Society for Gynecological Endoscopy
(ESHRE–ESGE 2013) for female genital tract anomalies, which
classifies anomalies regarding the characteristics of the uter-
ine body, cervix and vagina. When comparing both classifica-
tion systems, uterus didelphys from the ARSM corresponds
to bicorporeal uterus subtype b (U3b). In fact, when using the
ESHRE-ESGE system, classic OHVIRA is classified as U3bC2V2.
It is important to note that since 2021, ARSM adopted a more
holistic classification system, taking into account the uterine
body, cervix and vagina, similar to the ESHRE-ESGE system. 

Regarding the type of uterine anomaly, uterus didelphys
was the most commonly reported (88.7%), followed by bi-
cornuate uterus and septate uterus ( Table 3 ). A diagram de-
picts all variants reported by type of Müllerian anomaly
( Figs. 3–5 ). However, the authors would like to highlight some
limitations of the Müllerian anomaly classification. Histori-
cally, MRI was considered the gold-standard diagnostic imag-
ing technique for assessing a Müllerian anomaly. Three-
dimensional (3D) ultrasound imaging has improved and al-
lows a very accurate characterization of Müllerian anomalies
and often dismisses the need for further imaging techniques.
The combination of an imaging technique with hysteroscopic
and/or surgical findings, further increases the chance of cor-
rect classification of the anomaly. When reviewing all reported
cases, we found that the uterine anomalies were classified by
imaging techniques, such as ultrasound, CT scan or MRI, and
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Fig. 3 – Reported variants in uterus didelphys. (A) Classical 
type with longitudinal obstructing vaginal septum 

(U3bC2V2); (B) Longitudinal non-obstructing vaginal 
septum (U3bC2V1); (C) Cervical aplasia (U3bC3V0); (D) 
Cervical communication (U3bC2V2 + Cervical 
communication) Fistula between obstructed hemivagina 
and nonobstructed cervix (U3bC2V2 + cervico-vaginal 
communication); (F) Cervical aplasia associated to a septum 

(U3bC3V2); (G) Classical type combined with fenestrated 

transverse septum (U3bC2V3 (nonobstructing septum)); (H) 
Septum microperfuration due to infection/distension 

(originally, U3bC2V2). 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – Reported variants in bicornuate uterus. (A) 
Bicornuate uterus bicollis with longitudinal obstructing 
vaginal septum (B) Bicornuate uterus unicollis with 

longitudinal obstructing vaginal septum; (C) Bicornuate 
uterus bicollis with septum microperfuration due to 

infection/distension. 

Fig. 5 – Reported variants in septate uterus. (A) Complete 
septate uterus with longitudinal obstructing vaginal 
septum; (B) Partial septate uterus with longitudinal 
obstructing vaginal septum; (C) Complete uterus septate 
with cervical communication and longitudinal 
nonobstructing vaginal septum. 
by endoscopic/surgical findings. Sometimes, authors changed
the imagiological classification because of surgical findings.
This indicates that Müllerian anomalies classified by imaging
techniques may not be precise, which suggest that using con-
genital anomaly classification as an outcome measure is ques-
tionable due to the lack of standardization of definitions and
classifications. 

Due to the absence of ultrasound imaging features, it is not
possible to attribute the septate/bicornuate uterus of ARSM
(1988) a correct ESHRE-ESGE classification. All U3b (uterus
didelphys) variants are reported in Table 4 and a schematic
illustration is depicted in Fig. 3 . 
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Table 4 – Types of reported Mullerian anomalies according to the ESHRE-ESGE classification. 

U3bC2V2 a 399 
U3bC2V1 40 
U3bC3V0 12 
U3bC2V2 + Cervical communication 7 
U3bC2V2 + Cervical-vaginal communication 1 
U3bC3V2 2 
U3bC2V3 (nonobstructing septum) 1 
Total 462 b 

a 22 cases in which microperfuration has occurred due to infection/distension in a previous obstructing septum were regarded as longitu- 
dinal obstructing vaginal septum (V2) 

b Septate uterus [25] and Bicornuate uterus [34] were not included due to the lack of information regarding ultrasound features, which does 
not allow a feasible ESHRE-ESGE classification. 

Table 5 – Types of anatomical obstruction. 

Longitudinal obstructing/nonobstructing vaginal septum 506 (97.1%) 
Cervical aplasia 12 (2.3%) 
Cervical aplasia + Longitudinal obstructing vaginal septum 2 (0.3%) 
Longitudinal obstructing vaginal septum (on the affected side) + Transverse nonobstructing vaginal 
septum (on the usually normal side) 

1 (0.1%) 

Total 521 

Table 6 – Anatomical location of incomplete obstructions. 

Longitudinal nonobstructing vaginal septum 44 (75,8%) 

Cervical communication 9 (15,5%) 
Cervical-vaginal communication 1 (1,7%) 
Septum communication + Cervical communication 1 (1,7%) 
Uterine cavities communication 3 (5,2%) 
Total 58 

Table 7 – Associated ipsilateral renal anomalies. 

Agenesis 461 (88.5%) 
No specifications 454/461 
Agenesis with ectopic ureter insertion to the vagina 7/461 

Dysplasia 51 (9.8%) 
No specifications 9/51 
Not specified ectopic/orthotopic kidney position with ectopic ureter insertion to the vagina 30/51 
Ectopic kidney position 4/51 
Ectopic kidney position with ectopic ureter insertion to the vagina 7/51 
Orthotopic kidney position with ectopic ureter insertion to the vagina 1/51 

Hypoplasia 3 (0.6%) 
Ectopic 1/3 
Ectopic kidney position with ectopic ureter insertion to the vagina 2/3 

Dysplasia and 
Hypoplasia a 

3 (0.6%) 
No specifications 2/3 
Ectopic 1/3 

Dupplex collecting system 1 (0.2%) 
No anomaly, but contralateral renal anomaly ( Fig. 7 ) 1 (0.2%) 

a These 6 cases described as “hypoplastic” probably belong to the “dysplastic” group. Literature often mixes both terms due to simi- 
lar/overlapping definitions. 
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Fig. 6 – Herlyn-Werner-Wunderlich Syndrome spectrum (A) Ectopic ureter insertion in the obstructed hemivagina; (B) 
Dysplastic process secondary to the ectopic ureter insertion in the obstructed hemivagina; (C) Renal involution generating 
agenesis with ectopic ureter insertion in the obstructed hemivagina. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One classification system suggests that the syndrome
should be classified as type 1 or type 2 according to the ob-
struction mechanism (complete or incomplete) of the hemi-
vagina. Type 1 represents complete obstruction, including type
1.1 (classic HWWS) and type 1.2 (cervical atresia). Type 2 repre-
sents incomplete obstruction, including type 2.1 with incom-
plete septum and type 2.2 with outflow through a connec-
tion to the contralateral cervix [156] . However, this classifica-
tion does not include bicornuate and septate uteri. For obvious
anatomic reasons, it is impossible to extrapolate this classifi-
cation to these 2 Müllerian anomalies ( Figs. 4 and 5 ). 

Regarding the type of anatomical obstruction, vaginal sep-
tum comprised 97.1% of all cases ( Table 5 ), and a schematic
illustration is depicted in Fig. 2–4 . 

Although the majority of OHVIRA diagnoses occur at an
early reproductive age, usually a few months after menarche
due to severe dysmenorrhea and pelvic pain, some patients
have a later diagnosis. This subgroup of patients can be par-
tially explained by incomplete outflow obstruction, even in the
presence of a longitudinal obstructing vaginal septum. In this
review, incomplete outflow tract obstruction was reported in
10.9% of all cases (58/521). The most common mechanisms
were a longitudinal nonobstructing vaginal septum (75.8%)
and cervical communication (15.5%), which allows menstrual
blood flow between the 2 hemiuteruses. Rarer mechanisms in-
clude a combination of fenestrated septum associated with
cervical communication, fistula formation and uterine cavity
communication (as in partial septate uterus or partial bicor-
nuate uterus) ( Table 6 ). 

From a nephro-urological perspective, case series report a
63% rate of unilateral renal agenesis associated with uterus
didelphys, which increase to 90% when associated with ob-
structed hemivagina [9] . As described, renal agenesis has been
the classical form of urological pathology associated with the
syndrome and has always been defined by radiological meth-
ods [10] . However, over time, some other forms have been re-
ported, such as dysplastic, hypoplastic, multicystic, polycys-
tic, atrophic and ectopic kidney [ 5 ,11 ]. The data in this re-
view allowed the classification of 521 cases. Renal agenesis
was by far the most common anomaly, with a rate of 88.5%
( Table 7 ), but the authors believe that this rate is overesti-
mated. There are multiple reported cases of dysplastic kid-
neys with ectopic ureter insertion in the blind hemivagina,
mainly in case series that are focused on the prenatal, neona-
tal and prepubertal periods [ 10 ,12 ,13 ]. In fact, there are some
reported cases of dysplastic kidneys with ectopic ureters in-
serted into the hemivagina (with some residual function) that
were not detected on imaging exams, including magnetic res-
onance [31] , in which a continuous urine leak was triggered
after vaginal septum resection [ 17 ,18 ]. This has led to ques-
tions the true physiopathology of Herlyn-Werner-Wunderlich
syndrome. Several authors have suggested that agenesis is
the final stage of a spectrum, which results from a process
of dysplasia secondary to the insertion of the ureter into a
blind hemivagina, generating a major obstruction that com-
promises the normal development of the kidney. Invariably,
this leads to the involution of the nephro-urological system
( Fig. 6 ) [ 10 ,13 ,14 ]. Right-sided vaginal obstruction and renal
anomalies have been reported with higher frequency since
the earliest reported cases [15] and a systematic review re-
ported a 65% rate of right-sided anomalies [16] . In fact, of 512
reported anomalies (311 right-sided, 201 left-sided, 9 cases
not included [8 not specified and 1 with contralateral renal
anomaly]), we have verified a slightly higher rate for right-
sided anomalies, supporting the literature (60.7% vs 39.3%).
Of all analyzed cases, a very unusual case reported a renal
anomaly associated with contralateral obstructed hemivagina
( Fig. 7 ) [16] . 

Symptoms usually start soon after menarche with severe
dysmenorrhea due to partial outflow obstruction and, subse-
quently, a pelvic mass is found on clinical and/or imaging as-
sessment. However, this syndrome may remain unrecognized
for several years. One of the most likely causes is the exis-
tence of communication between the 2 hemivaginas [97] . In
fact, in this review, when considering the presence of a com-
munication, the median age at diagnosis was 19 years of age
vs . a median of 14 years of age when completely obstructed. In
addition, patient tolerance to pain and the use of painkillers
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Fig. 7 – Obstructed hemivagina with incomplete septum 

and contralateral renal anomaly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

may also may delay the diagnosis. The range of volumes from
small volumes, such as 300-500 ml [ 75 ,85 ,86 ,88 ,96 ,110 ] to high
volumes as 1000-2000 mL [ 54 ,111 ], mean that the distensibil-
ity degree of the vagina/uterus and the threshold to trigger
pain are different for each person. On the other hand, with
the advent of better ultrasound quality and imaging, prenatal
diagnosis has been progressively added as a new presentation
of renal agenesis or multicystic kidney, as an indirect sign of
a Müllerian anomaly. 

Even with severe dysmenorrhea, the presence of menstrual
outflow delays the suspicion of an outflow obstruction. Menar-
che and physiological changes are easily evoked as justifica-
tion for the symptoms. Introduction of a birth control pill re-
lieves the menstrual symptoms, which further delays the true
diagnosis. Due to the young age of the patients, most of the
time, a full gynecological exam is not performed, which also
interferes with a diagnosis. Therefore, a high suspicion index
is needed to obtain the diagnosis. 

Ultrasound imaging is an optimal screening exam for this
condition and should be considered in cases of severe dys-
menorrhea. Of the primary imaging diagnostic tools, ultra-
sound and magnetic resonance imaging (MRI) are the main-
stays [ 53 ,154 ]. In this review, in 44.4% of cases, a combina-
tion of ultrasound and MRI was used as the imaging work-
up. On the other hand, work-up was performed with ultra-
sound alone in 27.7% of cases. Other imaging exams, such as
computed tomography scans [ 102 ,135 ,153 ], 3D-MRI [134] , 3D-
CT scans [78] and colpography [105] have been reported. 

A single-stage vaginoplasty with drainage of the ob-
structed side and resection of the septum is the gold stan-
dard treatment [ 5 ,81 ,139 ]. There are several reported surgi-
cal approaches, including, laparotomic, laparoscopic [125] and
transvaginal approaches, which allow relief of the obstruc-
tion and the pain associated with the distension generated
by retained menses. The transvaginal approach is the most
commonly used and different techniques are reported, such
as sharp dissection [22] , hysteroscopy with monopolar elec-
trocautery [146] , hysteroscopy with bipolar electrocautery [40] ,
resectoscopy with bipolar electrocautery [46] , bipolar electro-
cautery [102] and CO 2 laser [136] . However, septum resection
may not be possible when the vaginal septum is in a proximal
position, and a hemihysterectomy may be necessary [139] . In
fact, the greater the distance between the septum and per-
ineum, the more likely a hemihysterectomy will be necessary
[139] . However, due to the known variants, vaginoplasty may
not be the best approach. The associated nephroureteric is-
sues and complications related to long-term retrograde men-
struation may need a different approach. A 3O (obstruction,
ureteric orifice, and outcome) subclassification system associ-
ated with OHVIRA has been proposed to guide surgical man-
agement. This system considers the mechanism of obstruc-
tion, the presence/absence of ectopic ureter insertion and the
possible long-term complications of the syndrome. In addi-
tion to vaginoplasty, other strategies, such as hemihysterec-
tomy, cervicoplasty, ureteronephrectomy, salpingectomy and
ovarian cystectomy, may be needed depending on the clinical
scenario [155] . 

Conclusion 

Herlyn-Werner-Wunderlich syndrome is a rare clinical con-
dition that is traditionally defined by a triad of uterus didel-
phys, OHVIRA. Due to the complex Müllerian variants that
have been reported, more recent literature has used the term
OHVIRA, only taking into consideration the outflow obstruc-
tion and ipsilateral renal anomaly. 

Classically, the main symptom of the syndrome is repre-
sented by pelvic cyclic pain that starts shortly after menarche.
The normal outflow of the unobstructed side and the assump-
tion that dysmenorrhea is the most likely cause at this age
group delays the suspicion of an outflow tract obstruction and
the true diagnosis. A new diagnostic trend has emerged in the
literature. With the development of prenatal diagnosis, renal
anomalies have suggested this diagnosis before birth, partic-
ularly the presence of a dysplastic kidney. In fact, prenatally
diagnosed cases have supported the theory that there is no
true agenesis. It is thought that renal agenesis is generated by
ectopic ureter insertion into the obstructed hemivagina lead-
ing to dysplasia, atrophy, involution and agenesis. 

Performing vaginoplasty with excision of the obstructing
septum is the treatment mainstay. Timely surgical inter-
vention prevents complications such as endometriosis,
hemato/pyosalpynx, hemato/pyocolpos, hemato/pyometra
and pelvic adhesions. A Müllerian anomaly alone can greatly
impact the chance of conception. The clinical scenario of
a Müllerian anomaly with complications associated with
outflow obstruction has an even greater impact on future
obstetric outcomes. This is enough reason to be aware of
this syndrome and to determine the appropriate treatment.
Depending on the complexity of the Müllerian anomaly and
associated complications, a simple septum excision may not
be sufficient. 

In conclusion, in the presence of a urologic anomaly in a fe-
male patient, Müllerian anomalies should be excluded. Aware-
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ness of the type of anomalies, combinations and variants is
crucial to determine the diagnosis and the best surgical ap-
proach. Ultrasound is an invaluable imaging exam to deter-
mine the type of anomaly and its complexity. Awareness of
this syndrome and its variants will prevent misdiagnosis and
will help to define the appropriate treatment for these pa-
tients. 
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Constantin C , Tudorache Ş . The Herlyn-Werner-Wunderlich 

triad (OHVIRA syndrome) with good pregnancy outcome - 
two cases and literature review. Rom J Morphol Embryol 
2018;59(4):1253–62 .

[22] Altinta ̧s A. Uterus didelphys with unilateral imperforate 
hemivagina and ipsilateral renal agenesis. J Pediatr Adolesc 
Gynecol 1998;11(1):25–7. doi: 10.1016/s1083- 3188(98)70103- 2 .

[23] Alur S, Nicandri K, Bhagavath B. Longitudinal vaginal septa 
with associated uterine anomalies: a case series. Female 
Pelvic Med Reconstr Surg 2015;21(3):e23–6. 
doi: 10.1097/SPV.0000000000000140 .

[24] Amagai T, Ohkawa H, Kaneko M. Endoscopic septotomy: a 
new surgical approach to infantile hydrometrocolpos with 

imperforate hemivagina and ipsilateral renal agenesis. J 
Pediatr Surg 1999;34(4):628–31. 
doi: 10.1016/s0022- 3468(99)90091- x .

[25] Angotti R, Molinaro F, Bulotta AL, Bindi E, Cerchia E, Sica M. 
Herlyn-Werner-Wunderlich syndrome: an “early” onset 
case report and review of literature. Int J Surg Case Rep 

2015;11:59–63. doi: 10.1016/j.ijscr.2015.04.027 .
[26] Aranke M, Nguyen KL, Wagner RD, Kauffman RP. 

Hematometrocolpos and acute pelvic pain associated with 

http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0001
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0001
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0002
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0002
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0002
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0003
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0003
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0003
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0003
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0004
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0004
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0005
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0005
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0005
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0006
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0006
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0006
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0006
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0006
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0006
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0006
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0008
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0008
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0008
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0008
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0009
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0009
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0009
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0009
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0010
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0010
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0010
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0010
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0010
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0010
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0010
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0010
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0011
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0011
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0011
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0011
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0011
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0012
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0012
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0012
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0012
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0012
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0012
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0012
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0013
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0013
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0013
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0013
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0013
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0014
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0014
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0014
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0014
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0014
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0015
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0015
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0015
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0015
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0015
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0015
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0015
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0016
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0016
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0016
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0016
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0016
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0016
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0017
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0017
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0017
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0018
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0018
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0018
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0018
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0019
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0019
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0019
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0019
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0019
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0019
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0019
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0019
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0019
https://doi.org/10.3941/jrcr.v5i1.572
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0021
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0021
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0021
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0021
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0021
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0021
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0021
https://doi.org/10.1016/s1083-3188(98)70103-2
https://doi.org/10.1097/SPV.0000000000000140
https://doi.org/10.1016/s0022-3468(99)90091-x
https://doi.org/10.1016/j.ijscr.2015.04.027


2780 R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  2 7 7 1 – 2 7 8 4  

 

 

 

 

 

cyclic uterine bleeding: OHVIRA syndrome. BMJ Case Rep 

2018;2018:bcr2017223348. doi: 10.1136/bcr- 2017- 223348 .
[27] Arıkan I ̇I, Harma M, Harma M ̇I, Bayar U, Barut A. 

Herlyn-Werner-Wunderlich syndrome (uterus didelphys, 
blind hemivagina and ipsilateral renal agenesis) - a case 
report. J Turk Ger Gynecol Assoc 2010;11(2):107–9. 
doi: 10.5152/jtgga.2010.011 .

[28] Aswani Y, Varma R, Choudhary P, Gupta RB. Wolffian origin 

of vagina unfolds the embryopathogenesis of OHVIRA 

(Obstructed Hemivagina and Ipsilateral Renal Anomaly) 
Syndrome and Places OHVIRA as a female counterpart of 
Zinner syndrome in males. Pol J Radiol 2016;81:549–56. 
doi: 10.12659/PJR.898244 .

[29] Attar R, Yıldırım G, Inan Y, Küzılkale O, Karateke A. Uterus 
didelphys with an obstructed unilateral vagina and 

ipsilateral renal agenesis: a rare cause of dysmenorrhea. J 
Turk Ger Gynecol Assoc 2013;14(4):242–5. 
doi: 10.5152/jtgga.2013.44341 .

[30] Aveiro AC, Miranda V, Cabral AJ, Nunes S, Paulo F, Freitas C. 
Herlyn-Werner-Wunderlich syndrome: a rare cause of 
pelvic pain in adolescent girls. BMJ Case Rep 

2011;2011:bcr0420114147. doi: 10.1136/bcr.04.2011.4147 .
[31] Al Ghafri A, Fida A, Al-Gharras A. Obstructed hemivagina 

and ipsilateral renal anomaly (OHVIRA) syndrome. Oman 

Med J 2018;33(1):69–71. doi: 10.5001/omj.2018.13 .
[32] Bajaj SK, Misra R, Thukral BB, Gupta R. OHVIRA: uterus 

didelphys, blind hemivagina and ipsilateral renal agenesis: 
advantage MRI. J Hum Reprod Sci 2012;5(1):67–70. 
doi: 10.4103/0974-1208.97811 .

[33] Beekhuis JR, Hage JC. The double uterus associated with an 

obstructed hemivagina and ipsilateral renal agenesis. Eur J 
Obstet Gynecol Reprod Biol 1983;16(1):47–52. 
doi: 10.1016/0028- 2243(83)90219- 8 .

[34] Beer WM, Carstairs SD. Herlyn Werner Wunderlich 

syndrome: an unusual presentation of acute vaginal pain. J 
Emerg Med 2013;45(4):541–3. 
doi: 10.1016/j.jemermed.2013.03.035 .

[35] Bhoil R, Ahluwalia A, Chauhan N. Herlyn Werner 
Wunderlich Syndrome with hematocolpos: an unusual case
report of full diagnostic approach and treatment. Int J Fertil 
Steril 2016;10(1):136–40. doi: 10.22074/ijfs.2016.4779 .

[36] Bolonduro O, Raju R, Abuzeid O, Ashraf M, Abuzeid MI. 
Uterine didelphys, obstructed hemivagina, and ipsilateral 
renal agenesis: presentation and management. J Minim 

Invasive Gynecol 2015;22(3):313–14. 
doi: 10.1016/j.jmig.2014.06.011 .

[37] Cox D, Ching BH. Herlyn-Werner-Wunderlich syndrome: a 
rare presentation with pyocolpos. J Radiol Case Rep 

2012;6(3):9–15. doi: 10.3941/jrcr.v6i3.877 .
[38] Del Vescovo R, Battisti S, Di Paola V, Piccolo CL, Cazzato RL, 

Sansoni I, et al. Herlyn-Werner-Wunderlich syndrome: MRI 
findings, radiological guide (two cases and literature 
review), and differential diagnosis. BMC Med Imaging 
2012;12:4. doi: 10.1186/1471- 2342- 12- 4 .

[39] Dhar H, Razek YA, Hamdi I. Uterus didelphys with 

obstructed right hemivagina, ipsilateral renal agenesis and 

right pyocolpos: a case report. Oman Med J 
2011;26(6):447–50. doi: 10.5001/omj.2011.114 .

[40] Fascilla FD, Olivieri C, Cannone R, De Palma D, 
Manosperta F, Costantino AS, et al. In-office hysteroscopic 
treatment of Herlyn-Werner-Wunderlich Syndrome: a case 
series. J Minim Invasive Gynecol 2020;27(7):1640–5. 
doi: 10.1016/j.jmig.2020.04.013 .

[41] Dural O, Tas IS, Ugurlucan FG, Yasa C, Evruke I, Bakir B, et al.
Unique diagnosis of obstructed hemivagina and ipsilateral 
renal anomaly (OHVIRA) at the time of first-trimester 
ultrasound imaging. J Pediatr Adolesc Gynecol 
2020;33(6):748–51. doi: 10.1016/j.jpag.2020.08.005 .
[42] Ellspermann R, Sirhari C, Chapin E, Nelson M. Point-of-care 
ultrasound aiding in the diagnosis of 
Herlyn-Werner-Wunderlich syndrome. Clin Pract Cases 
Emerg Med 2017;1(4):370–3. doi: 10.5811/cpcem.2017.7.34089 .

[43] Girardi Fachin C, Aleixes Sampaio Rocha JL, Atuati 
Maltoni A, das Chagas Lima RL, Arias Zendim V, 
Agulham MA, et al. Herlyn-Werner-Wunderlich syndrome: 
diagnosis and treatment of an atypical case and review of 
literature. Int J Surg Case Rep 2019;63:129–34. 
doi: 10.1016/j.ijscr.2019.08.035 .

[44] Fedele L, Motta F, Frontino G, Restelli E, Bianchi S. Double 
uterus with obstructed hemivagina and ipsilateral renal 
agenesis: pelvic anatomic variants in 87 cases. Hum Reprod 

2013;28(6):1580–3. doi: 10.1093/humrep/det081 .
[45] Gajendran I, Uzamere O, McSurdy K, Adeyinka A, Pierre L. 

An unusual cause of recurrent urinary retention in an 

adolescent female. Cureus 2019;11(7):e5136. 
doi: 10.7759/cureus.5136 .

[46] Alumbreros Andújar MT, Aguilar Galán EV, Céspedes 
Casas C. Acute urinary retention caused by OVHIRA 

syndrome. Int Urogynecol J 2014;25(5):699–701. 
doi: 10.1007/s00192- 013- 2201- 0 .

[47] Ghasemi M, Esmailzadeh A. An unusual appearance of the 
post-pubertal Herlyn-Werner-Wunderlich syndrome with 

acute abdominal pain: a case report. Int J Reprod Biomed 

2019;17(11):851–6. doi: 10.18502/ijrm.v17i10.5498 .
[48] 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 
(Herlyn-Werner-Wunderlich syndrome). J Pediatr Surg 
2006;41(5):987–92. doi: 10.1016/j.jpedsurg.2006.01.021 .

[49] Grant C, Bayne CE, Kern NG, Peters CA. Atypical 
presentation of obstructed hemivagina and ipsilateral renal
anomaly. Urol Case Rep 2018;19:70–1. 
doi: 10.1016/j.eucr.2018.05.011 .

[50] Güdücü N, Gönenç G, I ̧s çi H, Yi ̆giter AB, Dünder I. 
Herlyn-Werner-Wunderlich syndrome–timely diagnosis is 
important to preserve fertility. J Pediatr Adolesc Gynecol 
2012;25(5):e111–12. doi: 10.1016/j.jpag.2012.05.013 .

[51] Gungor Ugurlucan F, Bastu E, Gulsen G, Kurek Eken M, 
Akhan SE. OHVIRA syndrome presenting with acute 
abdomen: a case report and review of the literature. Clin 

Imaging 2014;38(3):357–9. 
doi: 10.1016/j.clinimag.2013.12.011 .

[52] Gupta N, Gandhi D, Gupta S, Goyal P, Li S, Kumar Y. A 

variant of Herlyn-Werner-Wunderlich syndrome presenting
with acute abdomen: a case report and review of literature. 
Glob Pediatr Health 2018;5:2333794X18769817. 
doi: 10.1177/2333794X18769817 .

[53] Hamidi H, Haidary N. Late presentation, MR imaging 
features and surgical treatment of 
Herlyn-Werner-Wunderlich syndrome (classification 2.2); a 
case report. BMC Womens Health 2018;18(1):161. 
doi: 10.1186/s12905- 018- 0655- 4 .

[54] Han B, Herndon CN, Rosen MP, Wang ZJ, Daldrup-Link H. 
Uterine didelphys associated with obstructed hemivagina 
and ipsilateral renal anomaly (OHVIRA) syndrome. Radiol 
Case Rep 2015;5(1):327. doi: 10.2484/rcr.v5i1.327 .

[55] Han BH, Park SB, Lee YJ, Lee KS, Lee YK. Uterus didelphys 
with blind hemivagina and ipsilateral renal agenesis 
(Herlyn-Werner-Wunderlich syndrome) suspected on the 
presence of hydrocolpos on prenatal sonography. J Clin 

Ultrasound 2013;41(6):380–2. doi: 10.1002/jcu.21950 .
[56] Heinonen PK. Clinical implications of the didelphic uterus: 

long-term follow-up of 49 cases. Eur J Obstet Gynecol 
Reprod Biol 2000;91(2):183–90. 
doi: 10.1016/s0301- 2115(99)00259- 6 .

https://doi.org/10.1136/bcr-2017-223348
https://doi.org/10.5152/jtgga.2010.011
https://doi.org/10.12659/PJR.898244
https://doi.org/10.5152/jtgga.2013.44341
https://doi.org/10.1136/bcr.04.2011.4147
https://doi.org/10.5001/omj.2018.13
https://doi.org/10.4103/0974-1208.97811
https://doi.org/10.1016/0028-2243(83)90219-8
https://doi.org/10.1016/j.jemermed.2013.03.035
https://doi.org/10.22074/ijfs.2016.4779
https://doi.org/10.1016/j.jmig.2014.06.011
https://doi.org/10.3941/jrcr.v6i3.877
https://doi.org/10.1186/1471-2342-12-4
https://doi.org/10.5001/omj.2011.114
https://doi.org/10.1016/j.jmig.2020.04.013
https://doi.org/10.1016/j.jpag.2020.08.005
https://doi.org/10.5811/cpcem.2017.7.34089
https://doi.org/10.1016/j.ijscr.2019.08.035
https://doi.org/10.1093/humrep/det081
https://doi.org/10.7759/cureus.5136
https://doi.org/10.1007/s00192-013-2201-0
https://doi.org/10.18502/ijrm.v17i10.5498
https://doi.org/10.1016/j.jpedsurg.2006.01.021
https://doi.org/10.1016/j.eucr.2018.05.011
https://doi.org/10.1016/j.jpag.2012.05.013
https://doi.org/10.1016/j.clinimag.2013.12.011
https://doi.org/10.1177/2333794X18769817
https://doi.org/10.1186/s12905-018-0655-4
https://doi.org/10.2484/rcr.v5i1.327
https://doi.org/10.1002/jcu.21950
https://doi.org/10.1016/s0301-2115(99)00259-6


R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  2 7 7 1 – 2 7 8 4  2781 

 

 

 

 

 

[57] Heinonen PK. Pregnancies in women with uterine 
malformation, treated obstruction of hemivagina and 

ipsilateral renal agenesis. Arch Gynecol Obstet 
2013;287(5):975–8. doi: 10.1007/s00404- 012- 2680- 0 .

[58] Joki-Erkkilä MM, Heinonen PK. Presenting and long-term 

clinical implications and fecundity in females with 

obstructing vaginal malformations. J Pediatr Adolesc 
Gynecol 2003;16(5):307–12. 
doi: 10.1016/s1083- 3188(03)00157- 8 .

[59] Hoeffel C, Olivier M, Scheffler C, Chelle C, Hoeffel JC. Uterus 
didelphys, obstructed hemivagina and ipsilateral renal 
agenesis. Eur J Radiol 1997;25(3):246–8. 
doi: 10.1016/s0720- 048x(96)01149- 7 .

[60] Ilyas M, Khan I, Saldanha CL. Herlyn-Werner-Wunderlich 

syndrome - a rare genitourinary anomaly in females: a 
series of four cases. Pol J Radiol 2018;83:e306–10. 
doi: 10.5114/pjr.2018.77026 .

[61] Jia G, Chai W, Cui M, Wen Y, Cui L, Gong F. A case report on 

Herlyn-Werner-Wunderlich syndrome with spontaneous 
abortion. Medicine (Baltimore) 2018;97(36):e12004. 
doi: 10.1097/MD.0000000000012004 .

[62] Jindal G, Kachhawa S, Meena GL, Dhakar G. Uterus 
didelphys with unilateral obstructed hemivagina with 

hematometrocolpos and hematosalpinx with ipsilateral 
renal agenesis. J Hum Reprod Sci 2009;2(2):87–9. 
doi: 10.4103/0974-1208.57230 .

[63] Jung EJ, Cho MH, Kim DH, Byun JM, Kim YN, Jeong DH, et al. 
Herlyn-Werner-Wunderlich syndrome: an unusual 
presentation with pyocolpos. Obstet Gynecol Sci 
2017;60(4):374–7. doi: 10.5468/ogs.2017.60.4.374 .

[64] Kaba M, Gungor T, Baser E, Ozdal B, Sirvan L. Cervical cancer
in a patient with uterus didelphys and obstructive 
hemivagina, ipsilateral renal anomaly (OHVIRA) syndrome. 
Arch Gynecol Obstet 2013;288(1):229–30. 
doi: 10.1007/s00404- 012- 2690- y .

[65] Kamio M, Nagata C, Sameshima H, Togami S, Kobayashi H. 
Obstructed hemivagina and ipsilateral renal anomaly 
(OHVIRA) syndrome with septic shock: a case report. 
[published correction appears in J Obstet Gynecol Res. 2018 
Sep;44(9):1865]. J Obstet Gynecol Res 2018;44(7):1326–9. 
doi: 10.1111/jog.13656 .

[66] Kapczuk K, Friebe Z, Iwaniec K, K ̨edzia W. Obstructive 
Müllerian anomalies in menstruating adolescent girls: a 
report of 22 cases. J Pediatr Adolesc Gynecol 
2018;31(3):252–7. doi: 10.1016/j.jpag.2017.09.013 .

[67] Karaca L , Pirimoglu B , Bayraktutan U , Ogul H , Oral A ,
Kantarci M . Herlyn-Werner-Wunderlich syndrome: a very 
rare urogenital anomaly in a teenage girl. J Emerg Med 

2015;48(3):e73–5 10.1016/j.jemermed.2014.09.064 ∼.
[68] Khaladkar SM, Kamal V, Kamal A, Kondapavuluri SK. The 

Herlyn-Werner-Wunderlich syndrome - a case report with 

radiological review. Pol J Radiol 2016;81:395–400. 
doi: 10.12659/PJR.897228 .

[69] Khong TL, Siddiqui J, Mallinson P, Horton D, Gandhi J, 
Daniel R. Herlyn-Werner-Wunderlich syndrome: uterus 
didelphys, obstructed hemivagina, and ipsilateral renal 
agenesis-role of sonographically guided minimally invasive 
vaginal surgery. Eur J Pediatr Surg 2012;22(2):171–3. 
doi: 10.1055/s- 0031- 1286341 .

[70] Kim TE, Lee GH, Choi YM, Jee BC, Ku SY, Suh CS, et al. 
Hysteroscopic resection of the vaginal septum in uterus 
didelphys with obstructed hemivagina: a case report. J 
Korean Med Sci 2007;22(4):766–9. 
doi: 10.3346/jkms.2007.22.4.766 .

[71] Kim TH, Lee HH, Byun D. An unusual complication of 
obstructed hemivagina and ipsilateral renal anomaly 
(OHVIRA) syndrome. Arch Gynecol Obstet 
2014;290(6):1049–50. doi: 10.1007/s00404- 014- 3426- y .
[72] Kimble RM, Kimble RM. The obstructed hemivagina, 
ipsilateral renal anomaly, uterus didelphys triad. Fertil 
Steril 2010;93(4):e15–16. doi: 10.1016/j.fertnstert.2009.08.046 .

[73] Kozłowski M, Nowak K, Boboryko D, Kwiatkowski S, 
Cymbaluk-Płoska A. Herlyn-Werner-Wunderlich syndrome: 
comparison of two cases. Int J Environ Res Public Health 

2020;17(19):7173. doi: 10.3390/ijerph17197173 .
[74] Kriplani A, Dalal V, Kachhawa G, Mahey R, Yadav V, 

Kriplani I. Minimally invasive endoscopic approach for 
management of OHVIRA syndrome. J Obstet Gynaecol India 
2019;69(4):350–5. doi: 10.1007/s13224- 019- 01240- 4 .

[75] Kumar S, Rajagopal KV, Karegowda LH, Chaitanya RK. 
Herlyn-Werner-Wunderlich syndrome: a rare cause of acute
urinary retention in an adolescent girl. BMJ Case Rep 

2015;2015:bcr2015209638. doi: 10.1136/bcr- 2015- 209638 .
[76] Kusunoki S, Huang KG, Magno A. Laparoscopic en bloc 

resection of a para-cervical cancer with OHVIRA syndrome. 
Taiwan J Obstet Gynecol 2018;57(1):141–3. 
doi: 10.1016/j.tjog.2017.12.024 .

[77] Lee CL, Wang CJ, Swei LD, Yen CF, Soong YK. Laparoscopic 
hemi-hysterectomy in treatment of a didelphic uterus with 

a hypoplastic cervix and obstructed hemivagina. Hum 

Reprod 1999;14(7):1741–3. doi: 10.1093/humrep/14.7.1741 .
[78] Lee S, Ryu KJ, Ahn KH, Park HT, Song JY, Hong SC, et al. 

Three-dimensional computed tomography as a novel 
method for the diagnosis and management of obstructed 
hemivagina and ipsilateral renal anomaly syndrome: a case
report. J Obstet Gynaecol 2017;37(3):390–1. 
doi: 10.1080/01443615.2016.1239072 .

[79] Li Z, Yu X, Shen J, Liang J. Scoliosis in 

Herlyn-Werner-Wunderlich syndrome: a case report and 

literature review. Medicine (Baltimore) 2014;93(28):e185. 
doi: 10.1097/MD.0000000000000185 .

[80] Lin TB, Hsieh MF, Han SC, Chin WL, Hsueh YL. Obstructed 
hemivagina and ipsilateral renal anomaly with uterus 
didelphys and vaginal discharge. Taiwan J Obstet Gynecol 
2013;52(4):593–6. doi: 10.1016/j.tjog.2013.10.027 .

[81] Malarazhagan V, Veerasingham M, Sivanesan K. Right-sided 

obstructed hemivagina ipsilateral renal agenesis (OHVIRA): 
a case report. Case Rep Womens Health 2020;26:e00185. 
doi: 10.1016/j.crwh.2020.e00185 .

[82] Mallmann MR, Reutter H, Mack-Detlefsen B, Gottschalk I, 
Geipel A, Berg C, et al. Prenatal diagnosis of 
hydro(metro)colpos: a series of 20 cases. Fetal Diagn. Ther 
2019;45(1):62–8. doi: 10.1159/000486781 .

[83] Mandava A, Prabhakar RR, Smitha S. OHVIRA syndrome 
(obstructed hemivagina and ipsilateral renal anomaly) with 

uterus didelphys, an unusual presentation. J Pediatr Adolesc
Gynecol 2012;25(2):e23–5. doi: 10.1016/j.jpag.2011.11.004 .

[84] Mehra S, Chamaria K, Garga UC, Kataria A, Ahuja A. Imaging
diagnosis of Herlyn-Werner-Wunderlich syndrome- an 

extremely rare urogenital anomaly. J Clin Diagn Res 
2015;9(5):TD06–8. doi: 10.7860/JCDR/2015/11123.5891 .

[85] Mirkovic L, Ljubic A, Mirkovic D. Magnetic resonance 
imaging in the evaluation of uterus didelphys with 

obstructed hemivagina and renal agenesis: a case report. 
Arch Gynecol Obstet 2006;274(4):246–7. 
doi: 10.1007/s00404- 006- 0129- z .

[86] Mishra N, Ng S. Sonographic diagnosis of obstructed 
hemivagina and ipsilateral renal anomaly syndrome: a 
report of two cases. Australas J Ultrasound Med 

2014;17(4):153–8. doi: 10.1002/j.2205-0140.2014.tb00238.x .
[87] Mittal R. Herlyn-Werner-Wunderlich syndrome. J Obstet 

Gynaecol India 2016;66(2):128–30. 
doi: 10.1007/s13224- 015- 0707- 8 .

[88] Miyazaki Y, Ebisuno S, Uekado Y, Ogawa T, Senzaki A, 
Ohkawa T. Uterus didelphys with unilateral imperforate 
vagina and ipsilateral renal agenesis. J Urol 
1986;135(1):107–9. doi: 10.1016/s0022- 5347(17)45533- 9 .

https://doi.org/10.1007/s00404-012-2680-0
https://doi.org/10.1016/s1083-3188(03)00157-8
https://doi.org/10.1016/s0720-048x(96)01149-7
https://doi.org/10.5114/pjr.2018.77026
https://doi.org/10.1097/MD.0000000000012004
https://doi.org/10.4103/0974-1208.57230
https://doi.org/10.5468/ogs.2017.60.4.374
https://doi.org/10.1007/s00404-012-2690-y
https://doi.org/10.1111/jog.13656
https://doi.org/10.1016/j.jpag.2017.09.013
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0067
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0067
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0067
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0067
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0067
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0067
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0067
https://doi.org/10.12659/PJR.897228
https://doi.org/10.1055/s-0031-1286341
https://doi.org/10.3346/jkms.2007.22.4.766
https://doi.org/10.1007/s00404-014-3426-y
https://doi.org/10.1016/j.fertnstert.2009.08.046
https://doi.org/10.3390/ijerph17197173
https://doi.org/10.1007/s13224-019-01240-4
https://doi.org/10.1136/bcr-2015-209638
https://doi.org/10.1016/j.tjog.2017.12.024
https://doi.org/10.1093/humrep/14.7.1741
https://doi.org/10.1080/01443615.2016.1239072
https://doi.org/10.1097/MD.0000000000000185
https://doi.org/10.1016/j.tjog.2013.10.027
https://doi.org/10.1016/j.crwh.2020.e00185
https://doi.org/10.1159/000486781
https://doi.org/10.1016/j.jpag.2011.11.004
https://doi.org/10.7860/JCDR/2015/11123.5891
https://doi.org/10.1007/s00404-006-0129-z
https://doi.org/10.1002/j.2205-0140.2014.tb00238.x
https://doi.org/10.1007/s13224-015-0707-8
https://doi.org/10.1016/s0022-5347(17)45533-9


2782 R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  2 7 7 1 – 2 7 8 4  

 

 

 

 

[89] Miyazaki Y, Orisaka M, Nishino C, Onuma T, Kurokawa T, 
Yoshida Y. Herlyn-Werner-Wunderlich syndrome with 

cervical atresia complicated by ovarian endometrioma: a 
case report. J Obstet Gynaecol Res 2020;46(2):347–51. 
doi: 10.1111/jog.14175 .

[90] Morino M, Hoshino M, Musha I. Obstructed hemivagina and 

ipsilateral renal agenesis with intestinal malrotation. 
Pediatr Int 2013;55(4):e90–2. doi: 10.1111/ped.12088 .

[91] Moshiri M, Seyal AR, Cruite I, Bhargava P. 
Herlyn-Werner-Wunderlich syndrome with a partially 
obstructed hemivagina. Radiol Case Rep 2015;7(4):800. 
doi: 10.2484/rcr.v7i4.800 .

[92] Munley JA , Taylor JA . Diagnosis and surgical management 
of Herlyn-Werner-Wunderlich syndrome. J Pediatr Surg 
Case Rep 2020;53:101364 .

[93] Mushayandebvu TI, Weiss G. Uterus didelphis with 

obstructed hemivagina and ipsilateral renal agenesis: 
ultrasound and magnetic resonance imaging diagnosis. 
Gynecol Obstet Invest 1997;43(3):209–11. 
doi: 10.1159/000291857 .

[94] Nigam A, Raghunandan C, Yadav R, Tomer S, Anand R. 
OHVIRA syndrome: rare cause of chronic vaginal discharge 
in an unmarried female. Congenit Anom (Kyoto) 
2011;51(3):153–5. doi: 10.1111/j.1741-4520.2010.00293.x .

[95] Nishu DS, Uddin MM, Akter K, Akter S, Sarmin M, Begum S. 
Herlyn-Werner-Wunderlich syndrome presenting with 

dysmenorrhea: a case report. J Med Case Rep 2019;13(1):323.
doi: 10.1186/s13256- 019- 2258- 6 .

[96] Erdo ̆gan E, Okan G, Daragenli O. Uterus didelphys with 

unilateral obstructed hemivagina and renal agenesis on the
same side. Acta Obstet Gynecol Scand 1992;71(1):76–7. 
doi: 10.3109/00016349209007955 .

[97] Orazi C, Lucchetti MC, Schingo PM, Marchetti P, Ferro F. 
Herlyn-Werner-Wunderlich syndrome: uterus didelphys, 
blind hemivagina and ipsilateral renal agenesis. 
Sonographic and MR findings in 11 cases. Pediatr Radiol 
2007;37(7):657–65. doi: 10.1007/s00247- 007- 0497- y .

[98] Pansini L, Torricelli M, Gomarasca A, Brambilla C, Beolchi S, 
Sideri M. Acute urinary retention due to didelphys uterus 
associated with an obstructed hemivagina in a 
5-month-old infant. J Pediatr Surg 1988;23(10):984–5. 
doi: 10.1016/s0022- 3468(88)80402- 0 .

[99] Patterson D, Mueller C, Strubel N, Rivera R, Ginsburg HB, 
Nadler EP. Laparoscopic neo-os creation in an adolescent 
with uterus didelphys and obstructed hemivagina. J Pediatr 
Surg 2006;41(10):E19–22. doi: 10.1016/j.jpedsurg.2006.06.026 .

[100] Pereira N, Anderson SH, Verrecchio ES, Brown MA, 
Glassner MJ. Hemivaginal septum resection in a patient 
with a rare variant of Herlyn-Werner-Wunderlich 

syndrome. J Minim Invasive Gynecol 2014;21(6):1113–17. 
doi: 10.1016/j.jmig.2014.05.001 .

[101] Piazza MJ, Carvalho NS, Peixoto AP, Urbanetz AA. Uterus 
didelphys with obstructed hemivagina and ipsilateral renal 
agenesis (OHVIRA syndrome). JBRA Assist Reprod 

2015;19(4):259–62. doi: 10.5935/1518-0557.20150049 .
[102] Piccinini PS, Doski J. Herlyn-Werner-Wunderlich syndrome: 

a case report. Rev Bras Ginecol Obstet 2015;37(4):192–6. 
doi: 10.1590/SO100-720320150005077 .

[103] Rana R, Pasrija S, Puri M. Herlyn-Werner-Wunderlich 

syndrome with pregnancy: a rare presentation. Congenit 
Anom (Kyoto) 2008;48(3):142–3. 
doi: 10.1111/j.1741-4520.2008.00195.x .

[104] Rastogi A, Khamesra A. Herlyn- Werner- Wunderlich 

syndrome: a rare urogenital anomaly masquerading as 
acute abdomen. Indian J Pediatr 2010;77(8):917. 
doi: 10.1007/s12098- 010- 0148- 4 .

[105] Rock JA, Jones HW Jr. The double uterus associated with an 

obstructed hemivagina and ipsilateral renal agenesis. Am J 
Obstet Gynecol 1980;138(3):339–42. 
doi: 10.1016/0002- 9378(80)90260- 4 .

[106] Rusda M, Umara A, Rambe AYM. Herlyn Werner Wunderlich
syndrome with hematocolpos symptom. Open Access 
Maced J Med Sci 2019;7(16):2679–81. 
doi: 10.3889/oamjms.2019.406 .

[107] Salastekar N, Coelho M, Majmudar A, Gupta S. 
Herlyn-Werner-Wunderlich syndrome: a rare cause of 
abdominal pain and dyspareunia. Radiol Case Rep 

2019;14(10):1297–300. doi: 10.1016/j.radcr.2019.08.003 .
[108] Sanghvi Y, Shastri P, Mane SB, Dhende NP. Prepubertal 

presentation of Herlyn-Werner-Wunderlich syndrome: a 
case report. J Pediatr Surg 2011;46(6):1277–80. 
doi: 10.1016/j.jpedsurg.2011.02.067 .

[109] Sarac A, Demir MK. Herlyn-Werner-Wunderlich syndrome: 
a rare cause of infertility (2009: 2b). Eur Radiol 
2009;19(5):1306–8. doi: 10.1007/s00330- 008- 1085- 8 .

[110] Widyakusuma LS, Lisnawati Y, Pudyastuti S, Haloho AH. A 

rare case of pelvic pain caused by 
Herlyn-Werner-Wunderlich syndrome in an adult: a case 
report. Int J Surg Case Rep 2018;49:106–9. 
doi: 10.1016/j.ijscr.2018.06.022 .

[111] Schutt AK, Barrett MR, Trotta BM, Stovall DW. Perioperative 
evaluation in Herlyn-Werner-Wunderlich syndrome 
[published correction appears in Obstet Gynecol. 2012 
Dec;120(6):1483]. Obstet Gynecol 2012;120(4):948–51. 
doi: 10.1097/AOG.0b013e318265e35a .

[112] Sen KK, Balasubramaniam D, Kanagaraj V. Magnetic 
resonance imaging in obstructive Müllerian anomalies. J 
Hum Reprod Sci 2013;6(2):162–4. 
doi: 10.4103/0974-1208.117167 .

[113] Shah DK, Laufer MR. Obstructed hemivagina and ipsilateral 
renal anomaly (OHVIRA) syndrome with a single uterus. 
Fertil Steril 2011;96(1):e39–41. 
doi: 10.1016/j.fertnstert.2011.05.013 .

[114] Shah N, Joshi A, Bansode V, Bansode S, Raisinghaney M. 
Obstructed hemivagina and ipsilateral renal anomaly 
syndrome: a rare Müllerian abnormality. J Minim Invasive 
Gynecol 2020;27(7):1457–60. doi: 10.1016/j.jmig.2020.02.015 .

[115] Ahmad Z, Goyal A, Das CJ, Deka D, Sharma R. 
Herlyn-Werner-Wunderlich syndrome presenting with 

infertility: role of MRI in diagnosis. Indian J Radiol Imaging 
2013;23(3):243–6. doi: 10.4103/0971-3026.120283 .

[116] Sharma R, Dey AK, Mittal K, Kumar P, Thakkar H. Use of 
imaging in diagnosis of Herlyn-Werner-Wunderlich 

syndrome, a case report. J Obstet Gynaecol 2016;36(7):873–5.
doi: 10.1080/01443615.2016.1188268 .

[117] Shavell VI, Montgomery SE, Johnson SC, Diamond MP, 
Berman JM. Complete septate uterus, obstructed 
hemivagina, and ipsilateral renal anomaly: pregnancy 
course complicated by a rare urogenital anomaly. Arch 

Gynecol Obstet 2009;280(3):449–52. 
doi: 10.1007/s00404- 008- 0919- 6 .

[118] Sheih CP, Li YW, Hung TS, Liao YJ, Hung CS, Chen WJ. A 

modified approach of cystic puncture with contrast 
medium injection for diagnosis of obstructed hemivagina 
and urinary tract anomalies. J Formos Med Assoc 
2010;109(8):609–15. doi: 10.1016/S0929- 6646(10)60099- X .

[119] Sherer DM, Rib DM, Nowell RM, Perillo AM, Phipps WR. 
Sonographic-guided drainage of unilateral 
hematometrocolpos due to uterus didelphys and 

obstructed hemivagina associated with ipsilateral renal 
agenesis. J Clin Ultrasound 1994;22(7):454–6. 
doi: 10.1002/jcu.1870220709 .

[120] Sheyn D, Abouassaly R, Paspulati R, Sanses T. 
Multidisciplinary approach for management of obstructed 
hemivagina and ipsilateral renal anomaly (OHVIRA) 
syndrome and rectal prolapse. Int Urogynecol J 
2015;26(7):1079–81. doi: 10.1007/s00192- 014- 2601- 9 .

https://doi.org/10.1111/jog.14175
https://doi.org/10.1111/ped.12088
https://doi.org/10.2484/rcr.v7i4.800
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0092
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0092
http://refhub.elsevier.com/S1930-0433(23)00317-5/sbref0092
https://doi.org/10.1159/000291857
https://doi.org/10.1111/j.1741-4520.2010.00293.x
https://doi.org/10.1186/s13256-019-2258-6
https://doi.org/10.3109/00016349209007955
https://doi.org/10.1007/s00247-007-0497-y
https://doi.org/10.1016/s0022-3468(88)80402-0
https://doi.org/10.1016/j.jpedsurg.2006.06.026
https://doi.org/10.1016/j.jmig.2014.05.001
https://doi.org/10.5935/1518-0557.20150049
https://doi.org/10.1590/SO100-720320150005077
https://doi.org/10.1111/j.1741-4520.2008.00195.x
https://doi.org/10.1007/s12098-010-0148-4
https://doi.org/10.1016/0002-9378(80)90260-4
https://doi.org/10.3889/oamjms.2019.406
https://doi.org/10.1016/j.radcr.2019.08.003
https://doi.org/10.1016/j.jpedsurg.2011.02.067
https://doi.org/10.1007/s00330-008-1085-8
https://doi.org/10.1016/j.ijscr.2018.06.022
https://doi.org/10.1097/AOG.0b013e318265e35a
https://doi.org/10.4103/0974-1208.117167
https://doi.org/10.1016/j.fertnstert.2011.05.013
https://doi.org/10.1016/j.jmig.2020.02.015
https://doi.org/10.4103/0971-3026.120283
https://doi.org/10.1080/01443615.2016.1188268
https://doi.org/10.1007/s00404-008-0919-6
https://doi.org/10.1016/S0929-6646(10)60099-X
https://doi.org/10.1002/jcu.1870220709
https://doi.org/10.1007/s00192-014-2601-9


R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  2 7 7 1 – 2 7 8 4  2783 

 

 

 

 

[121] Shim JY, Grimstad FW, Laufer MR. Spontaneous 
cervicovaginal fistula in obstructed hemivagina and 

ipsilateral renal anomaly syndrome: a case report. J Pediatr 
Adolesc Gynecol 2021;34(2):220–2. 
doi: 10.1016/j.jpag.2020.10.008 .

[122] Shimada K, Matsumoto F, Matsui F, Obara T. Retrovesical 
cystic lesions in female patients with unilateral renal 
agenesis or dysplasia. Int J Urol 2010;17(6):570–8. 
doi: 10.1111/j.1442-2042.2010.02519.x .

[123] Skondras KG, Moutsouris CC, Vaos GC, Barouchas GC, 
Demetriou LD. Uterus didelphys with an obstructed 
hemivagina and ipsilateral renal agenesis: a rare cause of 
acute abdomen in pubertal girls. J Pediatr Surg 
1991;26(10):1200–1. doi: 10.1016/0022- 3468(91)90334- p .

[124] Sleiman Z , Zreik T , Bitar R , Sheaib R , Al Bederi A , Tanos V . 
Uncommon presentations of an uncommon entity: OHVIRA
syndrome with hematosalpinx and pyocolpos. Facts Views 
Vis Obgyn 2017;9(3):167–70 .

[125] Sleiman Z , Wehbe GS , Rassy EE , Zreik T , Bitar R , Samaha M ,
et al. A novel surgical intervention for an uncommon 

entity: laparoscopy-assisted resection of a vaginal septum 

in obstructed hemivagina and ipsilateral renal anomaly 
syndrome. J Laparoendosc Adv Surg Tech A 

2019;29(5):714–16 .
[126] Smith NA, Laufer MR. Obstructed hemivagina and 

ipsilateral renal anomaly (OHVIRA) syndrome: 
management and follow-up. Fertil Steril 2007;87(4):918–22. 
doi: 10.1016/j.fertnstert.2006.11.015 .

[127] Stassart JP, Nagel TC, Prem KA, Phipps WR. Uterus 
didelphys, obstructed hemivagina, and ipsilateral renal 
agenesis: the University of Minnesota experience. Fertil 
Steril 1992;57(4):756–61. doi: 10.1016/s0015- 0282(16)54955- 3 .

[128] Surya M , Thakur S , Singh K , Soni P , Sood D , Kapila PT . 
Complete septate uterus with obstructed hemivagina and 

ipsilateral renal agenesis (OHVIRA) in a young woman-a 
rare variant of Herlyn-Werner-Wunderlich syndrome. BJR 

Case Rep 2016;2(2):20150241 .
[129] Takagi H, Matsunami K, Imai A. Uterovaginal duplication 

with blind hemivagina and ipsilateral renal agenesis: 
review of unusual presentation. J Obstet Gynaecol 
2010;30(4):350–3. doi: 10.3109/01443611003763416 .

[130] Tan KL , Thia EW , Lau MS , Teo SB , Chan JK , Nadarajah S ,
et al. Obstructed hemivagina and ipsilateral renal 
anomaly–a reproductive surgical unit’s experience. Ann 

Acad Med Singap 2014;43(5):282–4 .
[131] Tan YG, Laksmi NK, Yap TL, Sadhana N, Ong CCP. 

Preventing the O in OHVIRA (obstructed hemivagina 
ipsilateral renal agenesis): early diagnosis and 

management of asymptomatic Herlyn-Werner-Wunderlich 

Syndrome. J Pediatr Surg 2020;55(7):1377–80. 
doi: 10.1016/j.jpedsurg.2019.06.006 .

[132] Tanaka YO, Kurosaki Y, Kobayashi T, Eguchi N, Mori K, 
Satoh Y, et al. Uterus didelphys associated with obstructed 
hemivagina and ipsilateral renal agenesis: MR findings in 

seven cases. Abdom Imaging 1998;23(4):437–41. 
doi: 10.1007/s002619900375 .

[133] Tigga MP. An interesting case of Herlyn-Werner-Wunderlich
syndrome. Ci Ji Yi Xue Za Zhi 2019;32(2):216–18. 
doi: 10.4103/tcmj.tcmj _ 13 _ 19 .

[134] Tomlin K , Barnes C , Van Leeuwen K , Williamson A . 
Three-dimensional technology to diagnose unilateral 
cervical atresia in obstructive hemivagina with ipsilateral 
renal anomaly: a case report and review of the literature. J 
Pediatr Adolesc Gynecol 2018;31(1):67–70 .

[135] Tsai JL, Tsai SF. Case report: a rare cause of complicated 
urinary tract infection in a woman with 

Herlyn-Werner-Wunderlich Syndrome. Iran Red Crescent 
Med J 2016;18(11):e40267. doi: 10.5812/ircmj.40267 .
[136] Tug N, Sargin MA, Çelik A, Alp T, Yenidede I. Treatment of 
virgin OHVIRA syndrome with hematometrocolpos by 
complete incision of vaginal septum without hymenotomy. 
J Clin Diagn Res 2015;9(11):QD15–16. 
doi: 10.7860/JCDR/2015/15532.6826 .

[137] Tuna T, Estevão-Costa J, Ramalho C, Fragoso AC. 
Herlyn-Werner-Wunderlich syndrome: report of a 
prenatally recognized case and review of the literature. 
Urology 2019;125:205–9. doi: 10.1016/j.urology.2018.12.022 .

[138] Tzialidou-Palermo I, von Kaisenberg CS, Garcia-Rocha GJ, 
Schloesser HW, Baehr I, Schippert C. Diagnostic challenges 
of hemihematocolpos and dysmenorrhea in adolescents: 
obstructed hemivagina, didelphys or bicornuate uterus and 

renal aplasia is a rare female genital malformation. Arch 

Gynecol Obstet 2012;286(3):785–91. 
doi: 10.1007/s00404- 012- 2392- 5 .

[139] Gungor Ugurlucan F , Dural O , Yasa C , Kirpinar G , Akhan SE . 
Diagnosis, management, and outcome of obstructed 
hemivagina and ipsilateral renal agenesis (OHVIRA 

syndrome): is there a correlation between MRI findings and 

outcome? Clin Imaging 2020;59(2):172–8 .
[140] Unal E , Tanyildiz HG , Sonmezer M , Erkol HG , Fitoz S . 

Herlyn-Werner-Wunderlich syndrome: a rare cause of 
pelvic pain and high CA 19-9 levels in an adolescent girl. 
APSP J Case Rep 2016;7(1):4 .

[141] van der Byl G, di Giacomo V, Miele V. Herlyn Werner 
Wunderlich syndrome (HWWS): an unusual presentation of
acute abdominal pain. J Ultrasound 2014;17(2):171–4. 
doi: 10.1007/s40477- 014- 0092 .

[142] Vivier PH, Liard A, Beurdeley M, Brasseur-Daudruy M, 
Cellier C, Le Dosseur P, et al. Uterus didelphys, 
hemihydrocolpos and empty ipsilateral lumbar fossa in a 
newborn girl: involuted dysplastic kidney rather than renal 
agenesis. Pediatr Radiol 2011;41(9):1205–7. 
doi: 10.1007/s00247- 011- 2046- y .

[143] Wozniakowska E, Torres A, Milart P, Wozniak S, Czuczwar P, 
Szkodziak P, et al. Delayed diagnosis of 
Herlyn-Werner-Wunderlich syndrome due to 
microperforation and pyocolpos in obstructed vaginal 
canal. J Pediatr Adolesc Gynecol 2014;27(4):e79–81. 
doi: 10.1016/j.jpag.2013.07.009 .

[144] Wu WC, Chang WC, Yeh LS, Yang TC. Didelphic uterus and 

obstructive hemivagina with ipsilateral renal agenesis 
complicated by pyocolpos. Taiwan J Obstet Gynecol 
2007;46(3):295–8. doi: 10.1016/S1028- 4559(08)60040- 6 .

[145] Wu TH, Wu TT, Ng YY, Ng SC, Su PH, Chen JY, et al. 
Herlyn-Werner-Wunderlich syndrome consisting of uterine 
didelphys, obstructed hemivagina and ipsilateral renal 
agenesis in a newborn. Pediatr Neonatol 2012;53(1):68–71. 
doi: 10.1016/j.pedneo.2011.11.014 .
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