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Abstract

ity, and normal sexual life.

Background: Midillerian anomaly is a congenital defect in the development of the female reproductive system that
varies according to the stage of developmental failure resulting in agenesis, hypoplasia, or fusion defect in one or
both Mullerian ducts; in such patients, it is expected to have higher pregnancy and delivery complications.

Case presentation: This case presentation of a 14-year-old adolescent girl with uterine didelphys, obstructed right
hemi-vagina, and ipsilateral renal agenesis (Herlyn-Werner-Wunderlich syndrome, HWW) that was corrected surgi-
cally, then got married at the age of 16 with successful two consecutive term uncomplicated pregnancies of favorable
maternal and fetal outcomes without a history of any miscarriage or recurrent collections.

Conclusions: Herlyn-Werner-Wunderlich syndrome is a rare case and represents a challenge to diagnose and treat
especially in pediatrics and adolescents. Early recognition and treatment will help to improve outcome and reduce
possible complications resulting from obstruction with retrograde menstruation and its consequences. Successful
early management of our patient improved her quality of life by relieving her cyclical obstructive pain, preserve fertil-
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Background

Mullerian ducts are the embryological origin of the fal-
lopian tubes, uterus, cervix, and upper two third of the
vagina. Different anomalies can result from the distur-
bance of Mullerian duct development resulting in agen-
esis, hypoplasia, or fusion defect in one or both ducts [1].
Despite the availability of many classification systems, the
American Society for Reproductive Medicine (ASRM)
classification system is the most commonly used system
and is based on uterine structure and its effect on fertility,
stated that agenesis or hypoplasia (Mayer-Rokitansky-
Kuster-Hausen Syndrome, MRKH) as class I, all types of
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unicornuate communicating or non-communicating with
or without cavity as class II, uterine didelphys class III,
bicornuate uterus complete or partial as class IV, sep-
tate uterus complete or partial as class V, arcuate uterus
class as class VI, and diethylstilbesterol-related anomaly
as class VII. As ASRM does not accommodate all known
anomalies, another system was developed by the Euro-
pean Society of Human Reproduction and Embryology
(ESHRE) where it addresses the complexities and varia-
tions in these conditions more. Despite that, neither sys-
tem can cover all possible anomaly varieties [1].

The accurate prevalence of congenital uterine anoma-
lies is difficult to determine since many are asympto-
matic. The reported prevalence varies one study describes
a 5.5% prevalence of congenital uterine anomalies in an
unselected population, 8.0% in infertile patients,12.3% in
patients with miscarriage history, and 24.5% in patients
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with miscarriage and infertility [2]. Patients with uterine
anomalies have increased chances of spontaneous abor-
tion, premature labor, cesarean section delivery, malpre-
sentation, and decreased chance of live births compared
to women with normal uterus. However, the outcome
degree varies based upon the type and degree of uterine
anomaly. But still, there are many cases that do not mani-
fest any of these challenges [1, 3-5].

Herlyn-Werner-Wunderlich (HWW) syndrome is a
very rare urogenital defect involving Wolffian structures
and Millerian ducts that are characterized by the triad
of uterus didelphys, blocked hemi-vagina, and ipsilateral
renal agenesis [6, 7]. In 1922, a combination of uterus
didelphys and obstructed hemi-vagina was first reported
by Purslow [8]. Purslow described this syndrome in a
young woman who presented with gradually increasing
pelvic pain and a pelvic mass with regular menstruation
[9]. Then, Herlyn and Werner reported the triad in 1971,
and Wunderlich reported it again in 1976. Obstructed
hemi-vagina and ipsilateral renal anomaly (OHVIRA)
syndrome is another name for HWW syndrome [10]. The
didelphys uterus, which is linked to HWW, affects 1 in
every 2000 to 1 in every 28,000 women, and it is asso-
ciated with unilateral renal agenesis in 43% of instances.
Unilateral renal agenesis affects 1 in every 1100 women,
and 25-50% of those affected have genital anomalies [7].
A partial or complete vaginal septum is present in 75%
of women with the didelphys uterus [6]. The most com-
mon presentation is dysmenorrhea, abdominal pain,
and abdominal mass secondary to hematocolpos [11].
The exact causes, pathogenesis, and embryologic origin
of HWW syndrome are unclear and remain a subject of
discussion.

The objective of this case study is to report a rare Miil-
lerian anomaly of Herlyn-Werner-Wunderlich (HWW)
syndrome case who had successful early diagnosis and
surgical treatment with improved quality of life by reliev-
ing her cyclical obstructive pain, preserving fertility with
successful two consecutive term uncomplicated pregnan-
cies of favorable maternal and fetal outcome without a
history of any miscarriage, and normal sexual life.

Case presentation

A 14-year-old girl was referred to our University Hos-
pital, in January 2017, complaining of severe lower
abdominal pain a few months after menarche at 12
years of age; the pain was initially cyclic and then
become chronic, increasing in severity, relieved by
analgesics, radiating to back associate with right pelvi-
abdominal mass and oligomenorrhea. She had no fever,
nausea, vomiting, abdominal distension, or changes in
bowel habits. There was no history of burning micturi-
tion or vaginal discharge. She gave a history of uterine
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anomalies diagnosed in another hospital 1 year back
(uterine didelphys with hematometrocolopus on the
right side with right renal agenesis based on CT scan
and ultrasound). She had an exploratory laparotomy
at that time, June 2016, and aspiration of the collected
blood in the right hemi-uterus was done as written in
here report. The pain was relieved for a few months
after surgery but started again with more severe
intensity and was progressively increasing with lower
abdominal distension.

On examination, she had normal secondary sexual
characteristics with normal external genitalia, intact
hymen. Lower transverse abdominal scar is seen, palpa-
ble pelviabdominal mass, tender, soft and globular.

Radiological studies in our hospital (U/S, CT) show
uterine didelphys with a normal size left hemi-uterus of
6.8 x 2.3cm and endometrial lining of 0.9 cm, and right
hemi-uterus bulky of 11.6 x 3.5cm with dilated upper
vagina down to urethral level filled with blood (hemato-
colpus) (Figs. 1 and 2), both ovaries were normal—absent
right kidney (Fig. 2B). The rest of the examination was
normal, so she was diagnosed with Herlyn-Werner-Wun-
derlich (HWW) syndrome which is an obstructed hemi-
vagina and ipsilateral renal agenesis. Hormonal profile
and chromosomal analysis (46 xx) were done in the pre-
vious hospital during her initial presentation as a routine
test for all cases of anomalies to exclude any other undi-
agnosed conditions and were normal.

In March 2017, she was taken under general anesthesia
for surgical treatment. The examination showed normal
external genitalia and intact hymen. Hysteroscopy after
doing two cuts in the hymen at 5 and 7 o’clock (parents’
permission and consent taken) showed normal vaginal
length and mucosa with a large bulge on the right upper
side, with left cervix pushed to the left upper vaginal
fornix. The left uterine cavity was small with normal
endometrial lining and tubal Ostia seen. A small nee-
dle was inserted in the right vaginal bulge to confirm
the presence of chocolate materials, and then, the sep-
tum between the two vaginas was removed by a har-
monic scalpel (Fig. 3A, B). The postoperative period was
uneventful and discharged from the second day postop-
erative in good condition. Follow-up after 3 weeks with
ultrasound shows an empty uterus, and she had no com-
plaints. She continued to have a regular period with no
pain and no recollection, both uteri empty. Six months
later, hysteroscopy was done, showing the vagina, both
cervix, and uterine cavities (Fig. 3C, D); repair of the
hymen was done. She got married at the age of 16 years.
She had two successful pregnancies over the last 3 years
with no complications; both were in the right hemi-
uterus which was obstructed before. She had two healthy
boys (the first baby is 3.1 kg and the second boy is 2.8kg).
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Fig. 1 Ultrasound at first presentation of the patient showing right hematocolpous of obstructed right hemi-vagina (thick arrow) with an empty
cavity of the right hemi-uterus (thin arrow) after drainage of the hematometra in another hospital previously

Both deliveries were by elective lower segment cesarean
section early term at first pregnancy at 38 weeks, second
at 37 weeks (Figs. 4 and 5). She did not experience any
complications in both pregnancies and no miscarriage
since marriage.

Discussion

Herlyn-Werner-Wunderlich (HWW) syndrome is a
rare form of Mullerian Duct Anomalies (MDA) with the
prevalence of 2—3% and incidence of 1 in 200 to 1 in 600
among fertile women [8, 12]. Uterine didelphys accounts
for 11% of MDA while aplasia/hypoplasia of the proxi-
mal vagina and uterus make up approximately 5-10% of
MDA [12]. The didelphic uterus is a complete duplica-
tion of the uterine horns and cervix and septate vagina
in 75% of the cases [13]. It is rare and accounts for about
8% of congenital anomalies of the female reproductive

tract [14]. An estimated 45% of cases of uterine didelphys
associated with unilateral renal agenesis [12]. While mal-
development (aplasia, hypoplasia, poor fusion, or failed
resorption) of paramesonephric ducts is linked to MDA
pathogenesis, the near proximity of mesonephric ducts
that give rise to the kidney and ureter is hypothesized
to cause genital tract defects that frequently accompany
MDA [8].

Patients with MDA should be counseled appropri-
ately to reassure them that pregnancy is possible and
to relieve their psychological stress [1]. The fertility of
didelphys uterus patients has been shown to be better
than those with other Mullerian duct abnormalities
but still less than women with normal uterine anatomy
[15]. For didelphys uterus, vaginal delivery can be con-
sidered but cesarean delivery is better [14, 15]. In com-
parison to a normal uterus, patients with the didelphys
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Fig. 2 CT scan showed A distended obstructed right hemi-vagina (hematocolpos wide arrow), right hemi-uterus (thin arrow), and B absent right
kidney and compensatory hypertrophy of left kidney (black arrow) and hematocolpos (star)

uterus have term delivery rates of ~45%. Those
patients have a higher rate of poor obstetrics outcomes
as spontaneous abortions 32%, preterm birth 28% [3,
4], intrauterine growth restriction, malpresentation,
preterm labor, and delivery [16, 17]. It is thought that
these complications occur due to impaired ability
to distend and decreased cavity size and abnormal-
ity in endometrial, myometrial, and cervical function.
Patients with uterus didelphys belong to a high-risk
group and need close prenatal care and follow-up [18].
Malpresentation and dystocia from obstruction of the
pelvic inlet by non-pregnant uterine cavity are two of
the major reasons for a high rate of cesarean sections
of patients with uterus didelphys [14, 18, 19]. Although
pregnancy with uterus didelphys is most commonly
occurs unilaterally, there are documented cases of twin
pregnancies occurring [18]. Cervical incompetence is
not commonly occurred with didelphys uterus so cer-
vical cerclage is not routinely recommended unless
there is evidence of cervical incompetence or dila-
tion either by clinical examination or ultrasonography
during the early second trimester [15]. In didelphys
uterus with obstructed hemi-vagina, ipsilateral urinary
tract anomalies such as renal agenesis or pelvic kid-
ney are common in around 15-30%, the right side, as
in our current case, is usually affected twice as often
as the left side [20, 21]. The triad of didelphys uterus,
obstructed hemi-vagina, and ipsilateral renal agen-
esis occurs as a part of a very rare syndrome called

Herlyn-Werner-Wunderlich (HWW) syndrome, also
known as obstructed hemi-vagina and ipsilateral renal
anomaly (OHVIRA); this syndromic triad is fulfilled in
our patient [1, 15, 22].

Most patients of the didelphic uterus are asympto-
matic, but in obstructive anomalies, they presented after
menarche with cyclic or chronic pelvic pain and variable-
sized pelvic abdominal mass in the vagina or pelvis due
to hematocolpos only or hemato-metro-colpos with ret-
rograde menstruation which if neglected increase risk
of endometriosis and tubal damage [15, 23]. Didelphys
with a septate vagina can cause dyspareunia, abnormal
bleeding [13], and infertility depending upon the defects
involved [24].

Diagnosis of Mullerian anomaly can be made using
ultrasound as the first line of radiological modality. Its
sensitivity, specificity, positive, and negative predictive
values for detecting Mullerian duct anomalies all have
been found to be 100% and correlated with the external
uterine configuration in 91.6% of cases compared with
laparoscopy. Conventional (2D) US is not able to deter-
mine the external contour of the uterus compared to
(3D) US and MRI. Also, the US is none invasive and less
expensive than HSG and can serve in the office to diag-
nose and classify Mullerian duct anomaly, which rarely
requires MRI to make a definitive diagnosis [24, 25].
MRI of the pelvis is the most accurate modality to char-
acterize and classify genital tract anomalies and associ-
ated pelvic findings [12]. Characteristic findings on MRI
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Fig. 3 Intraoperative views showed A intraoperative resection of vaginal septum with the chocolate materials coming-out from obstructed right
hemi-vagina (arrow), B sutured edges of the opened right hemi-vagina (4 arrows), C colposcopic view showing the healed edges of the opened
right hemi-vagina 3 months post-operative, and D colposcopic view of right hemi-vagina (arrow) and left hemi-vagina (star)

include complete duplication of uterine and endocervi- the blood or proteinaceous fluid that appears bright
cal cavities (didelphys uterus). Typically, a cystic struc- on T1-weighted images. A fluid-fluid level may be
ture is seen distal to and communicating with one seen. Other findings including hematometrosis and or
of the endocervical canals, representing obstructed hematosalpinx may be seen as bright T1 intensity filling
hemi-vagina. The obstructed vagina usually contains the cavities of the uterus or fallopian tubes. Mullerian

Fig.4 The first pregnancy at 2019 showed A ultrasound during pregnancy and B lower segment CS in the right hemi-uterus which was obstructed
before (star) and left hemi-uterus (arrow)
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hemi-uterus with tube and ovary (arrow)

Fig. 5 The 2nd pregnancy at 2021 showed A ultrasound during pregnancy and B right hemi-uterus lower segment CS after suturing (star) and left

anomalies and simultaneously assess for associated uri-
nary tract anomalies. It is rarely necessary to perform
surgery to diagnose a uterine anomaly [1]. Laparoscopy
remains the gold standard for the diagnosis of female
genital tract abnormalities but is only used when MRI is
unavailable or fails to establish a diagnosis [26].
Mullerian abnormality does not necessitate surgi-
cal correction if the patient is asymptomatic and not
obstructed. The aim of early diagnosis in relation to
normal menarche and treatment is normal menstrual
flow, sexual function, relief of pain, and decrease risk
of endometriosis, with preservation of reproductive
potential [1, 23]. Our patient received early manage-
ment of obstructive didelphys anomaly with relieved
of pain and successful two conceive pregnancies in the
surgically treated right obstructed hemi-uterus with
healthy two boys, without any maternal or fetal com-
plications. A study by Wang et al. reported 52.9% ipsi-
lateral pregnancies after vaginal septum excision [27].
In HWWS, successful pregnancy outcomes ranged
from 57 to 68%, but abortion rates ranged from 30 to
33%, with a 3.6% perinatal mortality rate, 21-29% pre-
term labor, and a higher prevalence of fetal malpresen-
tation [3, 28, 29]. Prior to surgical therapy for blocked
hemi-vagina, 54% (15/28) of women with HWWS con-
ceived and delivered their first babies at term [30].

Conclusions

To avoid difficulties and protect future fertility, it is critical
to have a quick and precise diagnosis of female reproduc-
tive tract illnesses, such as HWW syndrome. Early detec-
tion of this very uncommon illness would allow for prompt
and effective surgical treatment.

Abbreviations

ASRM: American Society for Reproductive Medicine; CT: Computed tomog-
raphy; ESHRE: European Society of Human Reproduction and Embryology;
MDA: Mullerian Duct Anomalies; HWW: Herlyn-Werner-Wunderlich; MRI:
Magnetic resonance imaging; MRKH: Mayer-Rokitansky-Kuster-Hausen Syn-
drome; OHVIRA: Obstructed Hemi-vagina and Ipsilateral Renal Anomaly; US:
Ultrasonography.

Acknowledgements

We express our sincere thanks to all doctors, nurses, and cleaners of the
Gynecology and Obstetrics Department for their invaluable support and
contribution to patient care.

Authors’ contributions

EA.A: responsible for doing surgery to patient and follow-up of the case and
wrote the manuscript; LIS: responsible for follow-up and deliveries of the
patient and shared in writing the manuscript; WOB, MAE, and FSA: responsible
for the collection of the examination and investigation of the patient and
shared in writing methodology and investigations of the patient. The authors
have read and approved the final manuscript.

Funding
The authors declare that they do not receive financing from any institutions or
external sources and that there are no conflicts of interest.

Availability of data and materials

The authors are in the best disposition to provide all the documentation that
is requested in case it is required by the editorial committee. All the original
data and sources will always be available to anyone who wants to consult
them.

Declarations

Ethics approval and consent to participate

The authors declare that ethical approval was obtained from the Ethical Com-
mittee of King Abdelaziz University Hospital, Jeddah, Saudi Arabia. The authors
declare that they have the autograph consent of the patient to receive these
interventions.

Consent for publication

The authors agree that this article is published and distributed on the platforms
of this journal. The authors declare that they have the autograph consent of the
patient for the publication of the information generated from here.



Aljahdali et al. Annals of Pediatric Surgery (2022) 18:34

Competing interests
The authors declare that they have no competing interests.

Author details

"Department of Obstetrics and Gynecology, Faculty of Medicine, King
Abdelaziz University, POB 80215, Jeddah 21589, Saudi Arabia. 2Medical Interne,
Faculty of Medicine, King Abdelaziz University, Jeddah, Saudi Arabia.

Received: 2 January 2022 Accepted: 27 February 2022
Published online: 01 June 2022

References

1. de Groot J, Tierney Wolgemuth B, Sanfilippo J. Mullerian anomalies in the
pediatric and adolescent population: diagnosis, counseling and treat-
ment options. Ann Infert Rep Endocrin. 2019;2(1):1016.

2. Slavchev S, Kostov S, Yordanov A. Pregnancy and childbirth in uterus
didelphys: a report of three cases. Medicina. 2020;56(4):198.

3. Grimbizis GF, Camus M, Tarlatzis BC, Bontis JN, Devroey P. Clinical implica-
tions of uterine malformations and hysteroscopic treatment results. Hum
Reprod Update. 2001;7(2):161-74.

4. Ludmir J, Samuels P, Brooks S, Mennuti MT. Pregnancy outcome of
patients with uncorrected uterine anomalies managed in a high-risk
obstetric setting. Obstet Gynecol. 1990;75(6):906-10.

5. Fox NS, Roman AS, Stern EM, Gerber RS, Saltzman DH, Rebarber A. Type of
congenital uterine anomaly and adverse pregnancy outcomes. J Matern
Fetal Neonatal Med. 2014;27(9):949-53.

6. Mamatha N, Rama D, Madhavi G, Pragna R. Herlyn Werner Wunderlich
Syndrome. J Chalmeda Anand Rao Inst Med Sci. 2014;8(2):135-8.

7. BalH, Duggal B, Gonnade N, Khaladkar S. Herlyn-Werner-Wunderlich
syndrome. Med J Dr DY Patil Univ. 2017;10(2):168.

8. Gholoum S, Puligandla PS, Hui T, Su W, Quiros E, Laberge J-M. Manage-
ment and outcome of patients with combined vaginal septum, bifid
uterus, and ipsilateral renal agenesis (Herlyn-Werner-Wunderlich syn-
drome). J Pediatr Surg. 2006;41(5):987-92.

9. Purslow C. A case of unilateral haematokolpos, haematometra and haema-
tosalpinx. BJOG. 1922;29(4):643.

10. Smith NA, Laufer MR. Obstructed hemivagina and ipsilateral renal
anomaly (OHVIRA) syndrome: management and follow-up. Fertil Steril.
2007;87(4):918-22.

11. Piccinini PS, Doski J. Herlyn-Werner-Wunderlich syndrome: a case report.
Rev Bras Ginecol Obstet. 2015;37(4):192-6.

12. DelVescovo R, Battisti S, Di Paola V, Piccolo CL, Cazzato RL, Sansoni |, et al.
Herlyn-Werner-Wunderlich syndrome: MRI findings, radiological guide
(two cases and literature review), and differential diagnosis. BMC Med
Imaging. 2012;12(1):1-10.

13. CoAH C. ACOG Committee Opinion No. 728: Mullerian agenesis: diagno-
sis, management, and treatment. Obstet Gynecol. 2018;131(1):e35-42.

14. Chan', Jayaprakasan K, Zamora J, Thornton J, Raine-Fenning N, Coomar-
asamy A. The prevalence of congenital uterine anomalies in unselected
and high-risk populations: a systematic review. Hum Reprod Update.
2011;17(6):761-71.

15. Rezai S, Bisram P, Lora Alcantara |, Upadhyay R, Lara C, Elmadjian M. Didel-
phys Uterus: A Case Report and Review of the Literature. Case Rep Obstet
Gynecol. 2015;2015:865821. https://doi.org/10.1155/2015/865821.

16. Venetis CA, Papadopoulos SP, Campo R, Gordts S, Tarlatzis BC, Grimbizis
GF. Clinical implications of congenital uterine anomalies: a meta-analysis
of comparative studies. Reprod Biomed Online. 2014;29(6):665-83.

17. Karami M, Jenabi E. The association between Mullerian anomalies and
IUGR: a meta-analysis. J Matern Fetal Neonatal Med. 2019;32(14):2408-11.

18. Felker EA. Uterus didelphys and pregnancy. J Diagn Med Sonography.
2004;20(2):131-3.

19. Heinonen PK. Distribution of female genital tract anomalies in two clas-
sifications. Eur J Obstet Gynecol Reprod Biol. 2016;206:141-6.

20. Vercellini P, Daguati R, Somigliana E, Vigano P, Lanzani A, Fedele L. Asym-
metric lateral distribution of obstructed hemivagina and renal agenesis in
women with uterus didelphys: institutional case series and a systematic
literature review. Fertil Steril. 2007,87(4):719-24.

Page 7 of 7

21. AlKadri H, Al-Hunain S, Al Rubaish S, Alamir A, Alfakeeh K. Didelphic
uterus and obstructed hemivagina resulting in obstructed hydronephro-
sis of transplanted kidney. J Pediatr Surg. 2009;44(1):e13-e5.

22. NakaharaY, Nakada S, Hitomi K, Hanaki S, Doi K, Goto T, et al. Urological
anomalies associated with obstructed hemivagina and ipsilateral renal
anomaly (OHVIRA) syndrome, a case series. J Pediatr Surg Case Rep.
2020;52:101358.

23. Linscheid C, Holoch K, Moran HK, Spoozak L. Case report: uterine didel-
phys and cervical agenesis in an 18 year-old woman presenting with a
pelvic mass. J Pediatr Adolesc Gynecol. 2021;34(5):758-60. https://doi.org/
10.1016/jjpag.2021.02.100.

24. Shulman LP. Mullerian anomalies. Clin Obstet Gynecol. 2008;51(2):214-22.

25. Graupera B, Pascual M, Hereter L, Browne J, Ubeda B, Rodriguez |, et al.
Accuracy of three-dimensional ultrasound compared with magnetic
resonance imaging in diagnosis of Mullerian duct anomalies using
ESHRE-ESGE consensus on the classification of congenital anomalies of
the female genital tract. Ultrasound Obstet Gynecol. 2015;46(5):616-22.

26. Park NH, Park HJ, Park CS, Park SI. Herlyn-Werner-Wunderlich syndrome
with unilateral hemivaginal obstruction, ipsilateral renal agenesis, and
contralateral renal thin GBM disease: a case report with radiological fol-
low up. J Korean Soc Radiol. 2010;62(4):383-8.

27. Wang J, Zhu L, Lang J, Liu Z, Sun D, Leng J, et al. Clinical characteristics
and treatment of Herlyn-Werner-Wunderlich syndrome. Arch Gynecol
Obstet. 2014,290(5):947-50.

28. ChanY, Jayaprakasan K, Tan A, Thornton J, Coomarasamy A, Raine-
Fenning N. Reproductive outcomes in women with congenital
uterine anomalies: a systematic review. Ultrasound Obstet Gynecol.
2011,38(4):371-82.

29. Buttram VC Jr, Gibbons WE. Miillerian anomalies: a proposed classification
(an analysis of 144 cases). Fertil Steril. 1979,32(1):40-6.

30. TongJ, Zhu L, Lang J. Clinical characteristics of 70 patients with Herlyn—
Werner-Wunderlich syndrome. Int J Gynecol Obstet. 2013;121(2):173-5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1155/2015/865821
https://doi.org/10.1016/j.jpag.2021.02.100
https://doi.org/10.1016/j.jpag.2021.02.100

	Successful pregnancies in an adolescent with Herlyn-Werner-Wunderlich (HWW) syndrome: a case report and literature review
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


