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Abstract 
Background: Obstructed hemivagina and ipsilateral renal anomaly (OHVIRA) 
syndrome is a rare congenital condition of the female urogenital tract, pre-
senting intraoperative challenges. We demonstrate the utility of three dimen-
sional intraoperative ultrasound to better delineate anatomy and aid in op-
timal resection of the vaginal septum. Case: A 12-year-old female was re-
ferred to pediatric and adolescent gynecology for irregular periods and evalu-
ation of her gynecologic organs. Imaging studies confirmed OHVIRA syn-
drome. She underwent uncomplicated vaginal septum resection, guided by 
three dimensional intraoperative ultrasound. Summary and Conclusion: 
Intraoperative ultrasound can better delineate challenging anatomy. We show 
that three dimensional intraoperative ultrasound offers significant advantages 
over traditional two dimensional ultrasound and is a supplement to MRI, 
which may be helpful in complex anatomical cases like OHVIRA syndrome. 
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1. Introduction 

Obstructed hemivagina and ipsilateral renal anomaly (OHVIRA) syndrome is a 
rare congenital condition of the female urogenital tract. It was first reported in 
1922 and since then, it has garnered increasing attention which has contributed 
to a better understanding of the heterogeneity behind the underlying anatomy 
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[1]. This can include uterine didelphys or, more rarely, septate uterus or single 
uterus, along with renal anomalies such as ipsilateral renal agenesis, renal dupli-
cation, multicystic dysplastic kidney, ureteral duplication, ectopic ureter, or rec-
tovesical bands [1] [2] [3] [4]. Despite the varying anatomy, patients with OHVIRA 
syndrome usually have the typical presentation of a postmenarchal female with 
dysmenorrhea or pelvic pain, oftentimes cyclical and worsening over time. On 
examination, there is a visible vaginal sidewall bulge along with an unobstructed 
cervix. Further imaging such as pelvic ultrasound and magnetic resonance im-
aging (MRI) usually confirms obstructed hemivagina and uterine didelphys [5] 
[6]. Management options traditionally include diagnostic laparoscopy for better 
definition of anatomy and treatment of concurrent adhesions or endometriosis 
and vaginoplasty to alleviate the obstructed hemivagina. At times, a two stage 
vaginoplasty may be necessary to better delineate tissue planes when there is sig-
nificant anatomic distortion from hematocolpos and chronic inflammation [1]. 
However, over time, single stage vaginoplasty has become preferred and is usually 
sufficient for alleviation of the obstructed hematocolpos and the patient’s symp-
toms. 

While there is now a better understanding of the heterogeneity in the under-
lying anatomy of OHVIRA, there can still be challenges behind safe and mini-
mally invasive surgical intervention. In this patient, we demonstrate the utility of 
three dimensional intraoperative ultrasound to better delineate the complete 
dimensions of the obstructed hemivagina and aid in optimal resection of the va-
ginal septum. 

2. Case 

A 12-year-old female was referred to pediatric and adolescent gynecology for ir-
regular periods and evaluation of her gynecologic organs. She had menarche about 
1 year prior to presentation and her periods were monthly, but would often come 
a few days early or late. At the time of her initial consultation, she had already 
been following with pediatric nephrology for a known solitary left kidney since 
birth. Her medical history was otherwise insignificant and non-contributory. She 
underwent a pelvic ultrasound which showed a Mullerian duct uterine anomaly 
with two endometrial cavities and two probable cervical canals along with mild 
distension in the vaginal canal. A follow up MRI confirmed uterine didelphys with 
obstructed right hemivagina (Figure 1(a) and Figure 1(b)). As such, the patient 
and her mother were counseled and she was scheduled for resection of her va-
ginal septum to alleviate her obstructed hemivagina. 

Prior to excision of her vaginal septum, exam under anesthesia noted a slight 
bulge along the right vaginal sidewall (Figure 2(a)) and a palpable left cervix. As 
the vaginal septum was only slightly bulging and not typical of more common 
OHVIRA presentations with more significant hematocolpos, three dimensional 
intraoperative ultrasound was performed to better delineate the dimensions of the 
obstructed right hemivagina (Figure 3) and determine optimal limits of surgical  
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(a)                                       (b) 

Figure 1. (a) MRI coronal view depicting obstructed right hemivagina; (b) MRI coronal 
view depicting uterine didelphys. 

 

 
(a)                                       (b) 

Figure 2. (a) Obstructed right hemivagina prior to excision; (b) After excision of vaginal 
septum, two separate cervices are visualized. Arrows at cervical os. 

 

  
Figure 3. Three dimensional ultrasound of obstructed right hemivagina. Red Arrow (dis-
tal limit of obstruction), Blue Arrow (proximal limit of obstruction), Green Arrow (lateral 
limit of obstruction), Yellow Arrow (vaginal septum). 
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resection. The septum was initially incised with electrocautery at the distal mar-
gin. There was light yellow mucus noted upon entry into the obstructed hemiva-
gina. After further exploration, there was no evidence of old hematocolpos. Kelly 
clamps were then applied anteriorly and laterally against the vaginal walls. The 
remainder of the vaginal septum was then excised with electrocautery. The re-
maining pedicles were suture ligated for hemostasis. Afterwards, examination of 
the vagina was notable for two separate cervices (Figure 2(b)). The patient tole-
rated the procedure well and had an unremarkable post-operative course. The 
patient was seen in the office at 2 weeks and 2 months post-operatively. Her va-
ginal incisions were well healed and both of her cervixes were normal to palpa-
tion. 

3. Discussion 

The use of intraoperative ultrasound is not a novel technique and can be very 
helpful in better delineating challenging anatomy. In fact, intraoperative ultra-
sound has been used in previous cases of OHVIRA syndrome [7] [8]. However, 
we demonstrate the first use of three dimensional intraoperative ultrasound, to 
our knowledge, in the management of OHVIRA syndrome. 

In our case, the patient’s vaginal septum was only slightly bulging, unlike the 
more typical presentation in OHVIRA patients, making the determination of 
optimal borders for surgical resection of her septum more difficult. Prior cases 
describing OHVIRA syndrome demonstrate the utility of more advanced imag-
ing such as MRI to help identify more subtle findings such as hemivagina which 
may otherwise be missed on standard two dimensional ultrasound [6]. However, 
MRI is significantly limited in its ability to provide dynamic and immediate re-
sults in the operating room. 

Using three dimensional intraoperative ultrasound in this case allows for bet-
ter real time delineation of the complete dimensions of the obstructed hemiva-
gina, allowing for more optimal surgical resection of the vaginal septum while 
avoiding surrounding critical structures. The ability to create a three dimension-
al profile offers a significant advantage in better understanding spatial relation-
ships compared to traditional two dimensional ultrasound, especially when op-
erating in close spaces such as the vagina. 

4. Conclusion 

Intraoperative ultrasound can better delineate challenging anatomy, especially 
within narrow spaces. We show that three dimensional intraoperative ultrasound 
offers significant advantages over traditional two dimensional ultrasound and is 
a supplement to MRI, which may be helpful in complex anatomical cases like 
OHVIRA syndrome. 
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