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a b s t r a c t 

Herlyn–Werner–Wunderlich syndrome (HWWS) is a rare congenital malformation charac- 

terized by uterus didelphys, unilateral blind hemivagina, and ipsilateral renal agenesis. The 

obstructed vagina affects menstrual flow, leading to related clinical symptoms after menar- 

che. However, the age of onset, initial symptoms, and clinical complications differ among 

patients owing to the different types of vaginal septum. Herein, we report 2 cases. The first 

case is of a 20-year-old woman who presented with fever; she was diagnosed with vagini- 

tis and pelvic inflammation due to the vaginal septum with ostiole. The second case is of 

a 12-year-old girl who complained of abdominal pain; she was diagnosed as having pelvic 

inflammation, omentitis, and suppurative appendicitis due to the atretic vaginal septum. 

© 2021 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 

Herlyn–Werner–Wunderlich syndrome (HWWS), also known
as obstructed hemivagina and ipsilateral renal agenesis syn-
drome, is a rare, combined anomaly of malformation of the
Müllerian duct and mesonephric duct of the female uro-
genital tract. HWWS is characterized by uterus didelphys,
Abbreviations: HWWS, Herlyn–Werner–Wunderlich syndrome; CT, C  

Müllerian Duct Anomaly; LAVA, liver acceleration volume acquisition; 
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ting interests. 

unilateral blind hemivagina, and ipsilateral renal agenesis [1] .
The exact prevalence of HWWS is still unclear. Santos et al.
[2] reported that 6% of patients with uterine duplication had
a blocked hemivagina. Patients with HWWS are commonly
asymptomatic until menarche [3] . Early and accurate diagno-
sis and treatment of this condition is important because of
the possible associated complications including endometrio-
sis, vaginitis, pelvic inflammation, fallopian tube adhesion,
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Fig. 1 – Axial CT demonstrated cystic mass (white star, A & 

B) and enhancement of the cystic wall (A & B). 
A uterine structure was observed in the left side of the 
pelvic cavity (white arrowhead, A & B & C). A duct opening 
was observed at the top of the cystic mass (white arrow, C & 

D). The lower margin of the left kidney was visible (black 

arrow, C & D) but the right kidney was not visible. 

Fig. 2 – Laparoscopy showed 2 separate uteri (white arrow, 
A) and a mass (white arrowhead, B) beneath the right 
uterus. The mixture of blood and pus flowed out through 

the mass after the oblique septum was punctured (white 
arrow, C & D) in hysteroscopy. 

 

 

 

 

 

 

and future fertility issues [ 4 ,5 ]. Symptoms typically present af-
ter menarche, with regular advanced pelvic pain [4] . Hemato-
colpos is caused by the retention of menstrual blood in the ob-
structed hemivagina and is usually detected as a cystic pelvic
mass [6] . Surgery is the main treatment, and it includes re-
moval of the vaginal septum and drainage of the effusion [7] ;
however, complete removal of the vaginal septum in a single
procedure may be difficult in case of local inflammation in the
vagina and cervix. Herein, we present 2 cases of HWWS along
with their complications. Written informed consent was ob-
tained from the 2 patients or their guardians for publication
of this case report and the accompanying images. 

Case presentation 

Case 1 

A 20-year-old woman was referred to our hospital with slight
vaginal bleeding, fever (38.6 °C), and a palpable abdominal
mass in the hypogastric region for 6 days. The patient reported
having irregular menstrual cycles since menarche, with mild
to moderate bleeding lasting an average of 6 days. She also
stated of experiencing recurrence of vaginal bleeding 2-3 days
after stopping of her menses, which lasted for 1-2 days. Phys-
ical examination revealed a 6-cm × 6-cm mass on the right
side of the posterior superior uterine area, without tenderness
or rebound pain. Gynecologic examination detected reddish
vaginal secretions. 

Ultrasound examination revealed a bicornuate uterus,
right renal agenesis, and a mucinous mass measuring 69
mm × 57 mm in the uterine cervix, suspected to be an ab-
scess. Computed tomography (CT) revealed a smooth-edged
cystic mass in the right side of the pelvic cavity, continuous
with the uterus. Another uterus was observed at the upper
left of the mass, continuous with the vagina ( Fig. 1 ). Labora-
tory examination revealed no significant abnormalities other
than elevated CA-125 level (68.99 U/mL). 

Under a suspected diagnosis of HWWS, laparoscopy and
hysteroscopy were suggested. Intraoperative examination re-
vealed the presence of approximately 50 mL of yellowish liq-
uid in the pelvic cavity and 2 independent uteri measuring 4
cm × 3 cm × 3 cm. Bilateral ovaries and fallopian tubes were
normal. A cystic mass located in the right uterus cervix com-
pressed the stunted left uterine cervix; a septum with an os-
tiole originating from the left uterine cervix was obliquely at-
tached to the right side of the vaginal wall. A yellowish pu-
rulent fluid and dark red blood clot flowed out from the cys-
tic mass after removal of the membranous structure ( Fig. 2 ).
Pathologic examination revealed local ulceration and infec-
tion of the vaginal septum. The patient recovered well and
was discharged from the hospital after 9 days of treatment
with anti-infection agents, hemostasis, and rehydration sup-
plementation. The final diagnosis was HWWS type I with sec-
ondary vaginitis and pelvic inflammation. 

However, the patient returned 49 day’s later, complaining
of hypogastric discomfort. Gynecologic examination revealed
a 1-cm wide vaginal septum covering the right uterine cervix
in the vagina from the 11-o’-3-o’ clock position, with slightly
yellowish purulent fluid oozing out of it. Hence, a second oper-
ation was performed with the patient’s consent. The operation
progressed smoothly, and the patient remained asymptomatic
during the follow-up period of 3 years. 

Case 2 

A 12-year-old girl presented with acute right lower abdomi-
nal pain for 1 day. Based on her clinical symptom of persis-
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Fig. 3 – Coronal MRI of T2WFS demonstrated the cystic 
mass (A-C), 2 uterine structures (white arrowhead, A), and 

compressed vagina and cervix (white arrow, B). Coronal, 
sagittal, and axial MR of T2WFS showed the duct opening 
at the top of the cystic mass (white arrowhead, C & D & E). 
Coronal MRI enhanced scan with LAVA sequence of the 
upper abdomen showed agenesis of the right kidney. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tent pain in the right lower abdomen, and tenderness and re-
bound pain at McBurney’s point, the patient was diagnosed
as having acute suppurative appendicitis and scheduled for
emergency laparoscopic surgery. Intraoperative examination
revealed appendicular abscess, and bloody secretions in the
pelvis and omentum. As the procedure progressed, 2 uteri, a
mass at the right subuterine side, and swelling of the right
fallopian tube with pelvic adhesion were observed. A diagno-
sis of HWWS was established after emergency consultation
with the gynecologist during the operation. A second oper-
ation was recommended after appendectomy and release of
the right fallopian tube. 

Two months’ later, the patient returned to the hospital for a
second operation. Ultrasound revealed double uteri and dou-
ble cervixes, right renal agenesis, fluid echo in the right cervix,
and suspected hydrosalpinx on the right side. Magnetic reso-
nance imaging (MRI) revealed abnormal development of the
urogenital system as right renal agenesis; double uteri; dou-
ble cervixes; and oblique vaginal septum; as well as hema-
tocele in the right uterus, vagina, and fallopian tube ( Fig. 3 ).
Laboratory examination revealed no significant abnormalities
except for elevated levels of CA-125 (127.6 U/mL) and CA-199
(89.04 U/mL). After excluding contraindications and obtain-
ing informed consent from the patient, laparoscopy, and hys-
teroscopy were planned. 

Laparoscopic examination revealed a swollen right fallop-
ian tube with fimbria atresia and adhesion to the pelvic wall,
2 separate uteri, and a mass measuring 6 cm × 8 cm × 7
cm below the right uterus. The adhesive tissue around the
right fallopian tube was separated and the atretic tubal fim-
bria was opened, from which dark red blood flowed out. The
opening of tubal fimbria was enlarged and the wound was su-
tured using an absorbable suture. Hysteroscopy revealed an
immature cervix on the left side at the end of the vagina
and a septum obliquely attached to the right side of the vagi-
nal wall originating from the immature cervix. Incision of the
vaginal oblique septum caused a dark red liquid to flow out
( Fig. 4 ). Repeated washing revealed another small cervix be-
hind the oblique septum; the endometrium of the right uterus
was slightly thin and the right tubal orifice was unobstructed.
The septum was completely excised using an electrotome.
Pathologic examination revealed local inflammatory cell infil-
tration and squamous metaplasia of the vaginal septum. The
final diagnosis was HWWS type II with secondary epiploitis,
pelvic inflammation, and suppurative appendicitis. The pa-
tient recovered well and was discharged from the hospital af-
ter 9 days of treatment with anti-infection agents, hemostasis,
and rehydration supplementation. The patient had no symp-
toms or complaints during the follow-up period of 2 years af-
ter being discharged from the hospital. 

Discussion 

Developmental abnormalities of the female genital tract in-
clude various disorders of the fallopian tubes, uterus, and
vagina, with a mean prevalence of 7% [8] . They occur owing to
maldevelopment of the Müllerian or paramesonephric ducts
[7] . The development of Müllerian ducts is embryologically
interlinked to the development of Wolffian or mesonephric
ducts, which could explain the frequent association of uro-
logic abnormalities and Müllerian malformations [3] . Renal
agenesis is the most common among these concurrent abnor-
malities, accounting for up to 30% of cases [9] . 

HWWS is a rare Müllerian duct anomaly (MDA), with a re-
ported prevalence of 2%-3% and a frequency of 1 in 200- 1 in
600 among fertile women [ 10 ,11 ]. The characteristic triad of
HWWS comprises uterus didelphys, obstructed hemivagina,
and ipsilateral renal agenesis [12] . HWSS was included in the
most extensively used 1988 American Fertility Society clas-
sification of reproductive system malformations in women
[13] . In China, on the basis of morphology and the degree
of obstruction, HWWS could be divided into type I: Imper-
forated oblique septum, type II: Perforated oblique septum,
and type III: Imperforated diagonal septum with a cervical fis-
tula [ 14 ,15 ]. In this study, Case 1 was vaginal oblique septum
type I and Case 2 was vaginal oblique septum type II. Type
I HWWS generally develops earlier, whereas type II, and III
HWWS develop later, which is consistent with that observed
in our study. 

Laboratory examinations have revealed that some patients
have elevated levels of CA-199 [7] or CA-125 [16] . In this study,
both patients showed elevated levels of CA-125 and 1 patient
showed elevated level of CA-199, which returned to normal
at the postoperative follow-up. The commonly used preoper-
ative diagnostic methods for HWSS include ultrasound exam-
ination, hysterosalpingography, and MRI. CT imaging is not
recommended for the screening and diagnosis of HWWS, as
it is less accurate and subjects the patient to ionizing radia-
tion [17] . Ultrasound examination is an inexpensive and con-
venient method of screening for HWWS; however, its diagnos-
tic accuracy depends on the experience of the examiner. MRI
is the imaging modality of choice [ 6 ,7 ] for the diagnosis and
classification of HWWS, as it provides details about uterine
morphology, including outline and intrauterine cavity shape
and continuity with each vaginal lumen, and the character
of the fluids in these cavities. It can also ascertain associated
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Fig. 4 – Hysteroscopy clearly showed the left uterine horn (white arrow, A) and oblique septum (white arrowhead, A). Blood 

flowed out when the vaginal oblique septum was incised (B & C), and residual blood was observed on the inner wall of the 
right vagina (D). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pathologies such as endometriosis, vaginitis, pelvic inflamma-
tion, and adhesion, as well as renal agenesis. However, it is im-
portant to note that if MRI or other imaging methods yield in-
conclusive results, hysteroscopy, laparoscopy, or laparoscopy
combined with hysteroscopy may be performed [17] . 

The clinical symptoms of HWWS are often accompanied
by complications including endometriosis, vaginitis, pelvic in-
flammation, and fallopian tube empyema, and adhesion. The
menstrual blood of the patient in Case 1 could be slightly
drained through the vaginal septum ostiole. However, this also
allowed bacteria from the vagina to enter; thus, the vaginal
septum mainly included a mixture of pus and blood, leading
to symptoms of infection such as fever. The vaginal septum of
the patient in Case 2 did not have an ostiole; hence, menstrual
blood could be discharged only through the ipsilateral opening
of the fallopian tube, which caused the pelvic inflammation,
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Fig. 5 – When the oblique vaginal septum is completely 

closed (A), menstrual blood is unable to flow out through 

the vagina and is forced to partially overflow from the 
ipsilateral fallopian tube, which may lead to pelvic 
inflammation, epiploitis, suppurative appendicitis, and 

right fallopian tube adhesion. When the vaginal oblique 
septum is not completely closed (B), the menstrual blood 

can flow out through the vagina; however, it may cause 
bacterial infection and suppuration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

epiploitis, suppurative appendicitis, and right fallopian tube
adhesion. The operation procedure was relatively straightfor-
ward, with an aim to remove the vaginal septum and drain
the blood and/or pus. However, in case of inflammation and
swelling of the vagina and cervix, complete removal of the
vaginal septum in a single procedure may be difficult, and a
second operation may be necessary. Early detection and treat-
ment could help to provide pain relief and prevent further
complications [18] . 

Conclusion 

The clinical manifestations and age of onset may differ among
the different types of Herlyn–Werner–Wunderlich syndrome
(HWWS). Ultrasound is recommended for early screening and
MRI, for further diagnosis. Early diagnosis and surgical treat-
ment may help to avoid further complications; however, it
should be noted that inflammation and swelling may render
the surgery difficult and reduce its success rate ( Fig. 5 ). 
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