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Abbreviations: HWW, Herlyn Werner Wunderlich Syndrome; 
MRI, Magnetic Resonance Imaging; MDA, Mesonephric Duct 
Anomalies; MRI, Mullerian Anomalies; MDAs, Mullerian Duct 
Anomalies; RPL, Recurrent Pregnancy Loss; Retained Intrauterine 
Device ; Uterus didelphys; OHVIRA Syndrome, Uterus Didelphys 
With Obstructed Hemivagina And Ipsilateral Renal Agenesis

Background
Herlyn-Werner-Wunderlich (HWW) syndrome also known as 

obstructed Hemivagina Ipsilateral renal agenesis (OHVIRA) is 
characterized by the presence of a didelphys uterus, obstructed 
Hemivagina and Ipsilateral renal agenesis.1-3 It is a very rare 
genitourinary tract anomaly involving the Mullerian and Mesonephric 
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Abstract

Background: Herlyn-Werner-Wunderlich (HWW) syndrome also known as 
obstructed hemivagina ipsilateral renal agenesis (OHVIRA) is characterized 
by the presence of a didelphys uterus, obstructed hemivagina and ipsilateral 
renal agenesis. OHVIRA most commonly presents with symptoms of menarche 
pelvic pain, dysmenorrhea and an abdominal mass. Surgical intervention is 
often required to correct malformations and reduce the incidence of pelvic 
endometriosis, infection, and adhesions, and infertility for these patients. We 
present three cases MDA with various presentations and clinical courses.

Objective: Review of mullerian and other uterine abnormalities relationship 
to reproductive performance and pregnancy Outcome.

Presentation of cases

a.	 Case 1:  15 year old Hispanic female, G0P0, presented with Primary 
dysmenorrhea, mullerian anomaly and solitary kidney. Ultrasound 
and Magnetic Resonance Imaging (MRI) showed uterus didelphys 
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with obstructed hemivagina and ipsilateral renal agenesis (OHVIRA 
Syndrome) AKA (Herlyn-Werner-Wunderlich Syndrome)

b.	 Case 2: A 35 years old Hispanic female, Gravida 2, Para 2002 with history 
of two previous cesarean deliveries presented with retained intrauterine 
device (IUD). The IUD strings could not be visualized on the exam 
but ultrasound and MRI revealed IUD in the right endocervical canal 
in the lower portion of the uterus. Diagnostic hysteroscopy confirmed 
the diagnosis of didelphys uterus with a horizontal vaginal septum. The 
retained IUD was clearly visible on the lower cervix under the vaginal 
septum and was easily removed with ring forceps.

c.	 Case 3: 24 year old Hispanic Female, G1P0, at 6 4/7 weeks gestational 
age, presented for her first prenatal visit. Bedside ultrasound showed a 
second mass next to the uterus, official ultrasound revealed duplicated 
uterine horns and cervices. Differential diagnosis includes uterine 
didelphys and bicornuate bicollis uterus. Single live intrauterine 
pregnancy within the right uterine horn noted. Patient declined pelvic 
MRI for further evaluation of didelphys uterus despite counseling that 
MRI was safe imaging tool during pregnancy.

Discussion:  Mullerian duct anomalies (MDA) encompass a large range 
of defects resulting from an abnormal fusion or failure of fusion of 
paramesonephric ducts during embryogenesis. Patient 1, 2 and 3 were 
all diagnosed with didelphys uteri; However for each patient, the clinical 
symptomatology, diagnostic imaging and management was different. MDAs 
are present in a small percentage of the population. However, incidence 
increases among women with a history of recurrent pregnancy loss and many 

are incidental findings such as occurred in patients two and three. If ultrasound 
suggests MDA, it can be confirmed by magnetic resonance imaging (MRI), 
which is the gold standard for diagnosis. A new classification system for HWW 
was created in 2015 at the Peking Union Medical College Hospital by Zhu 
et al.2 Symptomatic treatment of these malformations can be hormonal or 
surgical. The patient in case 1 was placed on hormonal therapy to improve 
dysmenorrhea and pelvic pain. However, surgical intervention was ultimately 
needed to correct her anomaly thereby lowering the risk of infection, adhesions, 
endometriosis, miscarriages and preterm labor.

Conclusion:  Mullerian duct anomalies encompass a range of uterine 
abnormalities that occur because of interrupted development and fusion of 
the paramesonephric ducts during embryogenesis. Diagnosis may occur as a 
consequence of clinical symptoms, fertility complications or as an incidental 
finding. Mullerian duct abnormalities of a specific uterine anomaly and renal 
findings characterize OHVIRA/HWW. Ultrasound and MRI play an important 
role in prompt diagnosis of MDAs and HWW often being discovered during 
prenatal care. Prompt diagnosis and treatment is needed to ensure relief of 
symptoms, prevention of infection and preservation of fertility.

Keywords:  Congenital Mullerian Anomaly, Didelphys Uterus, Double 
Uterus, Dysmenorrhea, Hematocolpos, Herlyn-Werner-Wunderlich 
Syndrome, Horizontal Vaginal Septum, Intrauterine Device, OHVIRA 
Syndrome, Pregnancy Loss, Pregnancy Outcome, Preterm Labor, Primary 
Dysmenorrhea, Mullerian Duct Anomalies, Pregnancy, Prematurity, Renal 
agenesis, Reproductive Performance, Vaginal Septum, Retained IUD
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duct development, most often occurring during the sixth to ninth week 
of embryologic development.4 In the general population, Mullerian 
duct anomalies (MDA) have a prevalence of 2-3%, with 11% and 43% 
having uterus didelphys and renal abnormalities, respectively.5

OHVIRA most commonly presents during menarche as pelvic 
pain, dysmenorrhea and an abdominal mass.5-8 Depending on 
the level of embryologic malformation, management commonly 
involves surgical intervention in the form of excision of the vaginal 
septum or hemihysterectomy.1-5 In addition to relieving the pain and 
discomfort associated with the collection of debris and blood, surgical 
intervention may reduce the incidence of pelvic endometriosis, 
infection, adhesions and infertility.5-9 The significance of embryologic 
maldevelopment corresponds to the differences in clinical symptoms, 
management, and diagnosis. We present three cases MDA, one with 
renal agenesis, all with various presentations and clinical courses.

Presentation of the case
Case 1

A 15-year-old Hispanic female, G0P0, initially presented with 
persistent sharp right lower quadrant pain. The patient was treated 
for pelvic inflammatory disease but, during further evaluation to 
rule out ovarian cyst and ovarian torsion, the patient was discovered 
to have severe primary dysmenorrhea, MDA and a solitary kidney. 
Ultrasound (Figure 1) and magnetic resonance imaging (MRI) 
(Figure 2) revealed a uterus didelphys with obstructed Hemivagina 
and Ipsilateral renal agenesis (OHVIRA syndrome) also known 
as Herlyn-Werner-Wunderlich Syndrome (Figure 3). Ultrasound 
indicated a 7.1 x 7.0 x 7.2 cm thick-walled right adnexal structure 
containing debris and fluids, which represented uterine didelphys with 
hematometra of the right-sided uterine horn (Figure 1 & 2). There 
was also a left uterine horn, which was oriented in the left pelvis 
and appeared unremarkable. Initial reproductive endocrinology and 
infertility recommendation was for 6 months of Leuprolide (Lupron) 
followed by continuous oral contraceptives (OCP) (with no placebo 
week), which the patient completed. However, the patient started 
getting her menstrual period every month (heavy and painful) while 
on OCP. The OCP was stopped and once the bleeding stopped the 
patient was re-started on 6 months of Lupron with norethindrone add 
back therapy, followed by continuous OCP (with no placebo week). 
The patient is currently scheduled to discuss the surgical option of 
hemi hysterectomy of the right rudimentary uterus versus resection of 
vaginal septum to open of obstructed Hemivagina.10

Figure 1 Patient 1: Pelvic Ultrasound, Transverse View 10/26/16: A 7.1 x 7.0 
x 7.2 cm thick-walled right adnexal structure containing debris and fluid, this 
represent uterine didelphys with hematometra of the right-sided uterine horn. 
There is also uterine horn, which is oriented in the left pelvis and appears 
unremarkable.

Figure 2 Patient 1: Pelvic MRI: A normal-appearing uterine horn is seen in the 
left pelvis measuring 4.2 x 1.7 x 2.1 cm. A 9.7 x 4.9 x 4.7 cm lobular tubular 
thick wall cystic structure in the right pelvis is seen. Signal intensity suggests 
hemorrhagic contents. This lesion is contiguous with a similar but smaller 
dilated tubular structure extending to the right aspect of the posterior vagina. 
Findings are suspicious for uterine didelphys with hematometra of the right-
sided uterine horn and cervix.

Figure 3  Patient 1: MRI of Abdomen with and without Contrast: Showing 
normal left kidney (Red Circle) with Right Renal Agenesis.

Case 2

35 years old Hispanic female, G2P2002 with history of two 
previous cesarean deliveries presented with a retained intrauterine 
device (IUD). A Para Gard IUD was placed 4 years ago in Mexico and 
on exam the IUD string could not be visualized. Ultrasound (Figure 
6) and MRI (Figure 7) revealed the IUD in the right end cervical 
canal in the lower portion of the one of her two uteruses. Diagnostic 
hysteroscopy confirmed the two uterine cavities were not connected to 
each other and therefore the diagnosis of two separate uteri (didelphys 
uterus) was confirmed. Further physical examination revealed the 
patient had a horizontal vaginal septum (Figure 5) with two separate 
cervices on each side of vaginal septum. Once the retained IUD was 
clearly visualized in the lower cervix hiding under the vaginal septum 
it was removed easily with ring forceps.
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Figure 4  Patient 1: Classification 1.2, cervicovaginal atresia without 
communicating uteri: unremarkable left Uterus, cervix and vagina on the left, 
with non-communicating Right rudimentary horn of bicornuate uterus and 
cervicovaginal atresia on the right.2 Figure reprinted with permission from 
Wolters Kluwer Medknow Publications.2

Figure 5  Patient 2: Patient had horizontal vaginal septum as well as two 
separate cervices in each side of vaginal septum, and ParaGard IUD was in 
the lower cervix.31

Figure 6 Patient 2: Pelvic Ultrasound: didelphys uterus with two endocervical 
canals. The IUD is seen in the right endocervical canal. Patient is still at risk for 
pregnancy via the patent left cervical canal.

Case 3

A 24-year-old Hispanic female, G1P0 at 6 4/7 weeks gestational 
age, presented for her first prenatal visit. Bedside ultrasound showed 
a second mass next to the uterus and official ultrasound revealed 
duplicated uterine horns and cervices with a single live intrauterine 
pregnancy within the right uterine horn (Figure 9). Differential 
diagnosis includes uterine didelphys and bicornuate bicollis uterus. 
However, the patient declined pelvic MRI for further evaluation of 

didelphys uterus, despite counseling on the safety of MRI during 
pregnancy.

Figure 7 Patient 2: Pelvic MRI showing 2 uteri, 2 separate cervices/duplicated 
cervix. Intrauterine Device (IUD) within the right uterine horn is visualized.

Figure 8 Patient 3: Patient had Vertical vaginal septum as well as two separate 
cervices in each side of vaginal septum, Pregnancy in the right uterine horn.20,21

Figure 9 Patient 3: Pelvic Ultrasound: Differential diagnosis includes uterine 
didelphys and bicornuate bicollis uterus. Single live intrauterine pregnancy 
within the right uterine horn corresponding to a sonographic age of 6 weeks 
2 days noted.

Discussion
Mullerian duct anomalies (MDA) encompass a large range 

of defects resulting from an abnormal fusion or failure of fusion 
of paramesonephric ducts during embryogenesis.4 Patients 1, 2 
and 3 were all diagnosed with didelphys uteri. However, clinical 
symptomatology, diagnostic imaging and management were different 
for each patient.

Their initial symptoms leading to a diagnosis of MDA vary widely. 
Although, MDAs are present in a small percentage of the population, 
the incidence increases for women who have experienced recurrent 
miscarriages11,12 MDAs are not normally diagnosed on pelvic 
examination, but may be discovered on ultrasound during evaluation 
of pregnancy or pelvic pain, as many are incidental findings such as 
occurred with patients 2 and 3.11,13 The diagnosis of MDA through 
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an incidental finding is not uncommon as a non-obstructed uterus 
maybe asymptomatic with normal menstruation often delaying the 
diagnosis.2,14,15

A patient’s presentation will depend on the degree of duct anomaly. 
The patient in case 1 presented with severe dysmenorrhea and bleeding 
from the non-obstructed uterine horn. In contrast, case 2 and 3 patients 
were asymptomatic with uterine anomalies incidental findings during 
routine ultrasound imaging. Definitive diagnoses were made in cases 
2 and 3 of didelphic uteri while case 1 had the addition of ipsilateral 
renal agenesis further classifying it as OHVIRA syndrome. Case 1 
illustrates why screening for renal abnormalities is important in 
patients with MDA as renal agenesis is the most commonly reported 
urologic anomaly associated with MDA (classifying it as OHVIRA). 
However renal duplication and multicystic dysplastic kidney have 
also been reported.16,17

Transvaginal ultrasound is commonly used as an initial step 
for investigating pelvic pain. If ultrasound suggests MDA, MRI 
can confirm it, which is the gold standard for diagnosis.1,18 Three 
dimensional ultrasounds have also shown promising results but, are 
not available in many clinical settings.13,19-21 Currently, no evidence 
exists demonstrating any harmful effects of MRI to the fetus and if 
clinically necessary should be encouraged, as in case 3.22

Several classifications systems already exist for MDA.23,24 
However, a new classification system for HWW was created in 2015 
at the Peking Union Medical College Hospital by Zhu et al.2 This 
classification system is used to separate HWW patients into two 
classes based on the presence of obstruction.2 In class 1, patients have 
a completely obstructed Hemivagina with either a patent proximal 
cervix (class 1.1) or a non patent cervix (class 1.2) (Figure 4).2 In class 
2 there is incomplete obstruction and either communication through 
the vaginal septum (class 2.1) or through the uterus (class 2.2).2

In all three cases pelvic ultrasound was initial imaging tool. 
The ultrasound in case 1 (Figure 1) and subsequent MRI (Figure 2) 
shows a lobular tubular thick wall cystic structure in the right pelvis 
suggesting hemorrhagic contents extending into the right aspect 
of the posterior vagina and didelphys uterus. MRI of the abdomen 
depicts renal agenesis, demonstrating abnormal kidney development 
confirming HWW. As per the classification presented by Zhu and 
imaging, the patient has a class 1.2 OHVIRA.2 The ultrasounds in 
cases 2 and 3 (Figures 6 & 9 respectively) both demonstrate didelphys 
uterus with two cervices. The additional MRI in case 2, revealed two 
separate cervices and two uteri one with a retained IUD. MDA can be 
associated with a vaginal septum, more commonly vertical (Case 2 
& Figure 5) but cases of a horizontal septum have also been reported 
(Case 1 & Figure 8).14

Symptomatic treatment of these malformations can be hormonal 
or surgical. Menstrual suppression with OCPs or Lupron can alleviate 
dysmenorrhea, decrease blood loss and improve quality of life.19,25 
Surgical intervention can be used to remove obstruction or correct 
anatomy to prevent future complications such as miscarriages.26-28 
The patient in case 1 was placed on hormonal therapy to improve 
dysmenorrhea and pelvic pain however; surgical intervention may 
ultimately be needed to correct her anomaly.2

Conclusion
Mullerian duct anomalies encompass a range of uterine 

abnormalities that occur because of interrupted development and 
fusion of the paramesonephric ducts during embryogenesis. Diagnosis 
may occur based on clinical symptoms, fertility complications or as an 

incidental finding. Mullerian duct abnormalities encompass a specific 
uterine anomaly and renal findings characterize OHVIRA/HWW. 
Ultrasound and MRI play an important role in prompt diagnosis of 
MDAs and HWW often being discovered during prenatal care. Even 
though 80% of women with MDA have successful implantation of 
an embryo into the uterine lining they are commonly associated with 
obstetrical complications such as recurrent spontaneous abortion.8,29,30 
Therefore, prompt diagnosis and treatment is needed to ensure relief 
of symptoms, prevention of infection and preservation of fertility.
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