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Reconsidering the best minimally
invasive approach for patients
with herlyn-werner-wunderlich
syndrome: Should we push the
frontiers for a better outcome?
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Obstructed hemivagina and ipsilateral renal agenesis (OHVIRA) syndrome is a rare
congenital defect of the Mullerian ducts characterized by uterine didelphys,
unilateral obstructed hemivagina, and ipsilateral renal agenesis. It frequently
presents during puberty, with complications such as pelvic pain, pelvic
inflammatory disease and infertility. Surgical management is the mainstay
treatment. A vaginal access for septum resection is usually used. However, it can
be in difficult in several situations such as a very proximal septum with a small
bulge, or in the case of virgin patients with social considerations regarding the
hymenal ring integrity. Thus, a laparoscopic approach may be a beneficial
alternative. In particular, laparoscopic hemi hysterectomy has recently gained
remarkable interest due to its added benefit of treating the cause rather than
treating only the symptoms. It removes the source of the bleeding, thus
stopping the flow. However, it transforms a bicornuate uterus into a unicornuate
uterus, leading to some obstetrical concerns. Should we push the frontiers
further and consider laparoscopic hemi hysterectomy for better outcomes as
the mainstay management of patients with OHVIRA syndrome?
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Introduction

Obstructed hemivagina and ipsilateral renal agenesis (OHVIRA) syndrome, previously
known as “Herlyn-Werner-Wunderlich Syndrome” is a rare congenital defect of the
Mullerian ducts, classified as U3b C2 V2 upon the European Society of Human
Reproduction and Embryology ESHRE classification (1).

It is characterized by a triad of uterine didelphys, unilateral obstructed hemivagina, and
ipsilateral renal agenesis. Patients with OHVIRA syndrome present most commonly during
puberty with pain, infertility, or a complicated obstetrical history (2). Incidence varies
between 0.1 to 3.8% (3). This syndrome was believed to be due a multifactorial etiology.
However, evidence supports an embryological cause. An abnormal development of the
female genital tract, namely the Mullerian and Wolfian ducts is behind the development
of OHVIRA syndrome (3).

The mainstay management of OHVIRA syndrome is surgical, with the surgeon’s
expertise being an important factor in the success of the treatment. The treatment of
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these patients relies either on the dissection of the septum or in
some cases a hemi hysterectomy for the obstructed horn.

The objective of this review is to highlight the advantages of a
laparoscopy over the pure vaginal route. Should we continue to rely
on this approach as a minimally invasive surgery in the treatment
of OHVIRA syndrome for better outcomes and an improved
management plan?

OHVIRA syndrome and associated
symptoms

OHVIRA syndrome usually presents early on during the
pubertal period. Diagnosis usually occurs after menarche due to
retrograde menstrual flow which occurs in obstructive symptoms.
As a result, endometriosis, pelvic inflammatory disease and
infertility are serious complications which follow (4). In a
systematic review of 734 cases performed by Kudela et al, to
study the multiple variants of OHVIRA syndrome, isolated
hematocolpos or hydrocolpos was found in 55.9% of the cases
(3). Similarly, endometriosis was found in 13.6% of the cases
which underwent laparoscopy or laparotomy; however, this could
be an underestimation since not all patients underwent the latter
2 procedures (3). In another study conducted by Santos et al., it
was concluded that retrograde flow in OHVIRA syndrome can
lead to endometriosis in 23% of the cases (5).

Mullerian duct anomalies in general have been highly
associated with gynecological and infertility symptoms, in
particular: primary amenorrhea, dysmenorrhea, endometriosis,
infertility and preterm labor (6). A report was published by
Freytag et al. discussing uterine anomalies and endometriosis. It
was concluded that endometriosis and congenital uterine
anomalies have been frequently reported to coexist together in
the literature (7). Endometriosis is associated with obstructive
anomalies of the uterus, and hence, it can be concluded that

OHVIRA syndrome can lead to secondary endometriosis.

Treatment options

Early detection and surgical treatment is necessary as it relieves
symptoms and prevents complications such as infertility and
endometriosis (8). Treatment of Mullerian anomalies is aimed at
treating the anatomy of the defect (5). Surgical management with
vaginal septum resection was once considered the ultimate
surgical approach. However, this vaginal approach is faced with
several obstacles which has led to it being reconsidered. As
already mentioned, OHVIRA syndrome usually presents during
pubertal periods, a time when most of the patients have not yet
had sexual intercourse. Thus, this vaginal approach is not always
feasible especially in virgin patients. Hymen integrity is of utmost
importance in certain societies such as Arab and Middle Eastern
countries. Thus, surgical procedures requiring a vaginal access in
patients with an intact hymen might be a source of societal
contraindication or discomfort (9).
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Apart from cases of virginity, other cases ensued which
necessitated an abdominal approach to assist a vaginal approach
in septum resection. Dissection of the septum can be a pure
vaginal or a hysteroscopic approach but with the advancement of
minimally invasive surgery, laparoscopy started gaining its
interest in the management of such cases. This holds especially
true in cases where a small hematocolpos is present, rendering a
pure vaginal approach difficult as it is unable to well define the
landmark for septum resection. In 2019, a novel laparoscopic
technique was described to assist the vaginal approach in a 16
year old woman with OHVIRA syndrome who had an intact
hymenal ring and refused any vaginal procedure (10). During the
laparoscopy, a posterior 1cm colpotomy was performed, the
hematocolpos was drained, a grasper was introduced thus
pushing the high septum downwards through the vagina
providing an easier, safer, and more accessible landmark for the
dissection (Figure 1A). Similarly in 2020, Boyraz et al. reported
the case of a 30 year old woman with OHVIRA syndrome who
had an intact hymen. A transverse anterior colpotomy was
performed, in this case via laparoscopy, followed by vaginal
septum resection and suturing of the vaginal incision (11). In
addition to accurately defining the landmark of septum resection
in case of a small hematocolpos, the presence of hematosalpinx,
and endometriosis necessitates a laparoscopic approach for a
better surgical management.

Discussion

1. The importance of laparoscopy:

The vaginal hemi septum is usually highly situated and the
hematocolpos can be either small or big in size depending on the
distensibility of the vaginal wall. This makes the access to the
septum through a vaginal approach quite challenging carrying a
risk of injury to the nearby bladder and rectum. Thus, the use of
laparoscopy to assist vaginal access is of great importance,
especially when a small bulge is the case. Laparoscopic assistance
helps the surgeon better visualize the septum and the exact
landmark for better dissection, avoiding nearby organs and
unnecessary incisions. According to Yakistiran et al.,, laparoscopy
is considered the gold standard for diagnosis with an additional
therapeutic benefit over other techniques, including drainage of
hematometra or hematocolpos, resection of the vaginal septum
which is our main concern in case of OHVIRA syndrome, or
marsupialization (12). Similarly, Sleiman et al. described the use
of laparoscopy in the management of OHVIRA syndrome with a
high vaginal septum, in order to avoid laparotomy. In this case,
complications of laparotomy, which include infection, increased
blood loss, and post operative pain are avoided. An additional
benefit over vaginal access is allowing a better definition of the
surgical landmark for a safer septum resection (10).

The dissection of the vaginal septum will release the pain, but
in most of the cases a peritoneal implication due to the retrograde
flow is coexistent. It consists of a hematosalpinx, tubo ovarian
adhesions, and in some cases, secondary endometriosis. All these
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the hemi septum

FIGURE 1
The laparoscopic grasper pushing downward the high septum.

S

complications are conditions that could highly impact the fertility
of patients. Thus, in order to treat this aspect of the pathology,
hysteroscopy and vaginal surgery are never enough. Concomitant
laparoscopy can assist not only allowing a safer vaginal dissection
of the septum but also in performing a salpingectomy,
adhesiolysis, or excision of endometriomas whenever present (13).

2. Laparoscopic hemihysterectomy:

Laparoscopic hemi hysterectomy can be an alternative for septum
dissection in the case of reclosure of the septum or in the case of
virgin patients who, for social considerations, totally refuse a
vaginal approach. Figure 1B shows the laparoscopic view of the
hemiseptum after hemihysterectomy without closure of the
colopotomy. According to Huseyin et al., laparoscopic hemi
hysterectomy is the preferred management approach in several
cases, especially in cases of proximal vaginal septum resulting in
an impossible vaginoplasty (13). This management plan is of
high importance in cases with a delayed diagnosis, complicated
by pyocolpos, pyometra, and pyosalpinx from perforations in the
septum (13). A study published in 2020 by Gungor et al.
reported that in cases of increased distance between the
and the
successfully performed instead of vaginoplasty (14). This further
highlights the importance of hemihystrectomy in complicated

perineum hematocolpos, hemihysterectomy was

cases of OHVIRA with a proximal vaginal septum and a delayed
diagnosis. Huseyin et al. described the case of a complicated
OHVIRA syndrome patient with late diagnosis. A vaginal access
was not enough to drain the pyometra and a distorted anatomy
with extensive pelvic adhesions were encountered. A conversion
then
performed. They thus concluded that when performed by

into laparoscopic hemihysterectomy was successfully

experienced  laparoscopic laparoscopic ~ hemi

hysterectomy is safe and feasible in the management of OHVIRA

surgeons,

syndrome despite the presence of extensive pelvic adhesions (13).
Furthermore, laparoscopic hemi hysterectomy can be performed
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at ease and with improved safety due to the absence of the ureter
on the side ipsilateral to the obstruction.

Do we push the frontiers further?

After discussing the safety, feasibility, and advantages of
laparoscopic hemi hysterectomy, should we push the frontiers of
our surgery and propose this alternative as a gold standard
treatment? The advantage is that we are treating the cause, not
only the symptoms. A laparoscopic hysterectomy treats the
source of the flow instead of only releasing the obstruction.
However, we are creating a new problem in the fact that we are
transforming a patient with a bicornuate uterus into a patient
with a unicornuate uterus. Here lies the question of fertility,
pregnancy rates and obstetric complications. Does this really
jeopardize the fertility and obstetrical outcome of the patient?

A systematic review was conducted by Y.Y Chan et al. to study
the effect of congenital uterine anomalies on reproductive
concluded that wunification defects, i.e.,

outcomes. It was

unicornuate and bicornuate uteri are not associated with
decreased fertility compared to normal uteri, but they are both
associated with miscarriage and preterm delivery. Statistical
analysis revealed that bicornuate uteri are more commonly
associated with first trimester miscarriage rates (3.40 vs. 2.25,
p-value <0.05)
bicornuate uteri have a lower risk of preterm labor when

compared to unicornuate uteri (2.55 vs. 3.47, p-value <0.001)

compared to unicornuate uteri. However,

(15). Thus, transforming a patient with a bicornuate uterus to a
patient with a unicornuate uterus leads to higher risk of preterm
labor, but to lesser first trimester miscarriage rates, with a similar
fertility rates.

In a study conducted by Golan et al. to study the obstetric
outcomes in women with congenital uterine anomalies, patients
with unicornuate uteri had a 61% chance of delivering at term,
and only a 7% chance of early abortions. Thus patients with
unicornate uteri were considered to have good obstetrical

frontiersin.org


https://doi.org/10.3389/fsurg.2023.1158753
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Moufawad et al.

outcomes when compared with patients with a T shaped uterus
which had a 47% rate of early term abortions and only 21%
chance of delivering at term (16).

We can presume then that before the surgical correction, there
exists the problem of a unicornuate uterus together with the
presence peritoneal adhesions that can block the functional tube
due to retrograde flow. After surgical correction, and in cases of
septum dissection uniquely, the bicornuate uterus will still exist.
However, with hemi hysterectomy a unicornuate uterus will arise
with its similar fertility rates but lower first trimester miscarriage
This  further  strengthens the
hemihysterectomy in terms of ameliorating obstetrical and

rates. importance  of
fertility outcomes, in addition to treating the symptoms and
removing their causes.

There exist reports of delivery in patients with OHVIRA
syndrome treated with hemihysterectomy. Cappello et al.
reported the case of a 28 year old woman with OHVIRA
syndrome who was treated during her adolescence with
laparoscopic hemihysterectomy. Her pregnancy lead to a delivery
at a term of 34 weeks GA by cesarean section due to breech
presentation. Thus, pregnancies at after hemihysterectomy are
possible and can lead to delivery around the late preterm period.

Evidence is still lacking regarding pregnancy rates in patients
with OHVIRA syndrome before septum resection and pregnancy
rates occuring in those patients in the normal horn post vaginal
septum resection (17). The systematic review published by
Y. Y Chan et al, which included 9 studies comprising 3,805
women, has proved that unicornuate uteri behave similarly to
bicornuate uteri in terms of fertility rates.

Conclusion

Based upon the above mentioned evidence based facts, we can
push the frontiers further and consider that a pure laparoscopic

References

1. Grimbizis GF, Gordts S, Di SpiezioSardo A, Brucker S, De Angelis C, Gergolet M,
et al. The ESHRE/ESGE consensus on the classification of female genital tract
congenital anomalies. Hum Reprod. (2013) 28(8):2032-44. doi: 10.1093/humrep/
det098

2. 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. PMCID: PMC5819326;
PMID: 29479403

3. Kudela G, Wiernik A, Drosdzol-Cop A, Machnikowska-Sokolowska M, Gawlik A,
Hyla-Klekot L, et al. Multiple variants of obstructed hemivagina and ipsilateral renal
anomaly (OHVIRA) syndrome—one clinical center case series and the systematic
review of 734 cases. ] Pediatr Urol. (2021) 17(5):653 e651-e659. doi: 10.1016/j.
jpurol.2021.06.023

4. Friedman MA, Aguilar L, Heyward Q, Wheeler C, Caldamone A. Screening for
mullerian anomalies in patients with unilateral renal agenesis: leveraging early
detection to prevent complications. ] Pediatr Urol. (2018) 14(2):144-9. doi: 10.1016/
j.jpurol.2018.01.011

5. Santos XM, Dietrich JE. Obstructed hemivagina with ipsilateral renal anomaly.
J Pediatr Adolesc Gynecol. (2016) 29(1):7-10. doi: 10.1016/.jpag.2014.09.008

6. Pinto E, Passos IDM, Britto RL. Diagnosis and treatment of miillerian
malformations. Taiwan ] Obstet Gynecol. (2020) 59(2):183-8. doi: 10.1016/j.tjog.
2020.01.003

Frontiers in Surgery

10.3389/fsurg.2023.1158753

approach with hemi hysterectomy is, when needed, a feasible and
beneficial alternative approach in the management of obstructive
hemivagina with ipsilateral renal agenesis. This approach has
better outcomes in terms of symptomatic treatment and pain
relief. In addition, it allows avoiding a vaginal access and thus
shortcutting the obstacle of an intact hymen when virginity is
required by the patient and her family. Finally, this approach is
important in terms of treating the peritoneal implications of the
retrograde flow that can have a remarkable effect on the tubal
function of the normal uterus.

Author contributions

The authors contributed equally to the design and writing of
the manuscript. All authors approved the submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The handling editor (AN) declared a past co-authorship with
the author (ZS).

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

7. Freytag D, Mettler L, Maass N, Giinther V, Alkatout I. Uterine anomalies and
endometriosis. Minerva Med. (2020) 111(1):33-49. doi: 10.23736/S0026-4806.19.06341-9

8. Tong J, Zhu L, Lang J. Clinical characteristics of 70 patients with herlyn-werner—
wunderlich syndrome. Int ] Gynaecol Obstet Off Organ Int Fed Gynaecol Obstet. (2013)
121(2):173-5. doi: 10.1016/j.ijgo.2012.11.023

9. Yalgin I, Pabugcu E, Kahraman K, Sonmezer M. Mini-laparotomic colpotomy for
a cervicovaginal leiomyoma: preservation of hymenal integrity. Int ] Reprod Biomed.
(2016) 14:217-20. PMCID: PMC4899768; PMID: 27294222

10. 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):714-6. doi: 10.1089/lap.2018.0592

11. Boyraz G, Karalok A, Turan T, Ozgﬁl N. Herlyn-Werner-Wunderlich syndrome;
laparoscopic treatment of obstructing longitudinal vaginal septum in patients with
hematocolpos—a different technique for virgin patients. | Turk Ger Gynecol Assoc.
(2020) 21(4):303-4. doi: 10.4274/jtgga.galen0s.2019.2019.0046

12. Yakistiran B, Yavuz E§, Batuhan T, Cem A. True management of obstructed
hemi-vagina and ipsilateral renal anomaly syndrome. Turk ] Obstet Gynecol. (2016)
13(4):208-11. doi: 10.4274/tjod.23434

13. Huseyin K, Lale TS, Burak Y, Tolga K, Pinar K, Kerem SD. A case of obstructed
hemivagina and ipsilateral renal anomaly syndrome complicated with pyometra: tips

frontiersin.org


https://doi.org/10.1093/humrep/det098
https://doi.org/10.1093/humrep/det098
https://pubmed.ncbi.nlm.nih.gov/PMC5819326
https://pubmed.ncbi.nlm.nih.gov/29479403
https://doi.org/10.1016/j.jpurol.2021.06.023
https://doi.org/10.1016/j.jpurol.2021.06.023
https://doi.org/10.1016/j.jpurol.2018.01.011
https://doi.org/10.1016/j.jpurol.2018.01.011
https://doi.org/10.1016/j.jpag.2014.09.008
https://doi.org/10.1016/j.tjog.2020.01.003
https://doi.org/10.1016/j.tjog.2020.01.003
https://doi.org/10.23736/S0026-4806.19.06341-9
https://doi.org/10.1016/j.ijgo.2012.11.023
https://pubmed.ncbi.nlm.nih.gov/PMC4899768
https://pubmed.ncbi.nlm.nih.gov/27294222
https://doi.org/10.1089/lap.2018.0592
https://doi.org/10.4274/jtgga.galenos.2019.2019.0046
https://doi.org/10.4274/tjod.23434
https://doi.org/10.3389/fsurg.2023.1158753
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Moufawad et al.

and tricks for laparoscopic hemihysterectomy. Fertil Steril. (2019) 112(1):177-9.
doi: 10.1016/j.fertnstert.2019.04.016

14. 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. doi: 10.1016/j.clinimag.2019.11.013

15. Chan YY, Jayaprakasan K, Tan A, Thornton JG, Coomarasamy A, Raine-
Fenning NJ. Reproductive outcomes in women with congenital uterine anomalies: a

Frontiers in Surgery 05

10.3389/fsurg.2023.1158753

systematic review. Ultrasound in Obstetrics and Gynecol. (2011) 38(4):371-82.
doi: 10.1002/u0g.10056

16. Golan A, Langer R, Neuman M, Wexler S, Segev E, David MP. Obstetric
outcome in women with congenital uterine malformations. J Reprod Med. (1992) 37
(3):233-6. PMID: 1564709

17. Candiani GB, Fedele L, Candiani M. Double uterus, blind hemivagina, and
ipsilateral renal agenesis: 36 cases and long-term follow-up. Obstet Gynecol. (1997)
90(1):26-32. doi: 10.1016/S0029-7844(97)83836-7

frontiersin.org


https://doi.org/10.1016/j.fertnstert.2019.04.016
https://doi.org/10.1016/j.clinimag.2019.11.013
https://doi.org/10.1002/uog.10056
https://pubmed.ncbi.nlm.nih.gov/1564709
https://doi.org/10.1016/S0029-7844(97)83836-7
https://doi.org/10.3389/fsurg.2023.1158753
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Reconsidering the best minimally invasive approach for patients with herlyn-werner-wunderlich syndrome: Should we push the frontiers for a better outcome?
	Introduction
	OHVIRA syndrome and associated symptoms
	Treatment options

	Discussion
	Do we push the frontiers further?

	Conclusion
	Author contributions
	Conflict of interest
	Publisher's note
	References


