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    Abstract
Obstructed hemivagina and ipsilateral renal agenesis (OHVIRA) is a rare congenital urogenital anomaly, which usually presents after menarche. We report a 3-month-old infant who presented with recurrent urinary tract infections (UTI) and had an abdominal lump. Radiological investigations revealed absent right kidney, hydronephrotic left kidney, and a cystic pelvic mass. Exploratory laparotomy revealed hydrometrocolpos which was evacuated. During 1-year follow-up, hydronephrosis decreased, there were no further UTI, and kidney function remained normal. Our case illustrates that OHVIRA syndrome may present in early infancy with UTI, renal anomalies, and pelvic mass.
  


  
    Keywords: Obstructed hemivagina, obstructed hemivagina and ipsilateral renal agenesis, renal agenesis, single kidney
  


  
    Introduction


    OHVIRA syndrome is a rare Müllerian duct anomaly, characterized by a triad of uterus didelphys, obstructed hemi-vagina and ipsilateral renal agenesis.[bookmark: ft1][1] First reported in 1922, the condition is also known as Herlyn–Werner–Wunderlich syndrome.[bookmark: ft2][2] Müllerian duct anomalies affect 0.8%–4% live births, and OHVIRA syndrome accounts for 0.1%–3.5% of all Müllerian anomalies.[bookmark: ft3][3] The condition is considered to have unclear but multifactorial etiology.


    Renal agenesis is the most commonly reported urologic anomaly in OHVIRA syndrome, although other malformations, including renal duplication and multicystic dysplastic kidney, have also been described.[bookmark: ft4][4] Most patients present after menarche with pelvic or abdominal pain.[bookmark: ft5][5] Rarely, presentation is delayed to adulthood, with primary infertility, pyometra, urinary obstruction, and ischiorectal swelling.[bookmark: ft6][6],[bookmark: ft7][7] The condition is diagnosed upon imaging, most commonly ultrasound, or computed tomography, although magnetic resonance imaging (MRI) has recently emerged as the most sensitive diagnostic tool.[bookmark: ft8][8] We report an OHVIRA case presented in early infancy.


    Case Report


    A 3-month-old Filipino girl was brought to the emergency room with intermittent fever and progressive difficulty in passing urine for 2 weeks, associated with abdominal distension, nonbilious vomiting, and loose stools. She also had brief episodes of generalized tonic seizures. Urinalysis confirmed urinary tract infection (UTI) with Enterobacter faecalis. She subsequently suffered recurrent episodes of Gram-negative UTI associated with sepsis and acute kidney injury, with serum creatinine reaching up to 100 μmol/L.


    An abdominal radiograph, performed to rule out intestinal obstruction, showed opacity in the pelvis with paucity of bowel gas and absent rectal gas, suggesting a pelvic mass. Abdominal ultrasonography indicated absence of right kidney and severe hydronephrosis of left kidney [Figure - 1]a with dilated hydroureter [Figure - 1]c. Both on radiograph and ultrasound, the tip of the Foley catheter was above the right iliac fossa, suggesting distended urinary bladder; ultrasound also indicated that it was displaced anteriorly and to the right side. Micturating cystourethrography showed that the urinary bladder had a smooth wall and size but was pushed to the right side of the pelvis by midline opacity; there was no vesicoureteric reflux [Figure - 1]b and [Figure - 1]d.
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        	Figure 1: Radiological images. Ultrasonography showing (a) severe left hydronephrosis and (c) hydroureter with distended urinary bladder. (b) Anterior and (d) lateral films on micturating cystourethrography showing smoothwalled urinary bladder that is displaced anteriorly and to the right side by a midline pelvic opacity, also causing a filling defect. Magnetic resonance imaging seen in (e) and (f), showing a large central pelvic structure with no definite communications, indicates the obstructed hemivagina (V). The urinary bladder (UB) is displaced to the right side of the pelvis, and there is severe left hydroureter (U) and hydronephrosis. The right kidney, ovaries and fallopian tubes are not visualized
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    Diuretic renography using technetium99m labeled mercaptoacetyltriglycine showed the absence of uptake on the right side, satisfactory perfusion and outflow without evidence of obstruction in the left hydronephrotic kidney [Figure - 2]a, displacement of the urinary bladder to the right side of the pelvis, and no holdup of tracer in the bladder [Figure - 2]b. Dimercaptosuccinic acid radionuclide scan confirmed the absence of right kidney and normal tracer distribution on the left kidney. Gastrografin enema indicated normal appearance of the large intestine with minor compression on the rectum anteriorly, without evidence of bowel obstruction. MRI showed a large midline cystic structure, measuring 4 cm × 7 cm × 4.4 cm, in the pelvis [Figure - 1]e and [Figure - 1]f. This structure peaked inferiorly and seemed to communicate with another small structure anteriorly, possibly the uterus. Cystoscopy with cystogram showed that the urinary bladder was displaced to the right side, but there was no fistulous communication with the pelvic mass.
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        	Figure 2: Diuretic renography using technetium-99m labeled mercaptoacetyltriglycine showing (a) satisfactory uptake and outflow from the left kidney with no evidence of obstruction. The right kidney was not visualized. (b) Image showing left hydronephrotic kidney with the urinary bladder displaced to the right side of the pelvis
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    An exploratory laparotomy was performed to achieve a conclusive diagnosis. This revealed presence of hydrometrocolpos, which was aspirated to remove 60 ml of serosanguinous fluid. There was a high uterine septum splitting the uterus in two parts. Simultaneous vaginoscopy showed direct communication of the posterior uterus with the vagina, while there was a blind pouch anteriorly. The membranous septum was incised with harmonic scalpel, and the uterostomy was closed in two layers in transverse fashion. [Figure - 3] indicates the anomalies diagrammatically.
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        	Figure 3: Diagram depicting obstructed hemivagina, ipsilateral renal agenesis, and uterine didelphys
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    There have been no further febrile UTIs during follow-up over 1 year. Repeat ultrasonography showed reduction in the left side hydronephrosis. Renal function returned to normal, with serum creatinine ranging from 25 to 35 μmol/L during follow-up. Parents provided signed informed consent for publishing the case anonymously.


    Discussion


    We report a case of OHVIRA syndrome presenting at 3 months of age. This is a rare entity, increasingly recognized as part of the spectrum of Müllerian anomalies, and several case series have been reported, chiefly from tertiary care centers.[bookmark: ft6][6],[bookmark: ft9][9] To our knowledge, this is the first case in which a diagnosis of OHVIRA syndrome was made at this young age. The median age of diagnosis was around 14 years, after menarche; the mean age at presentation for patients with complete hemivaginal obstruction was 12.9 years while those with partial obstruction was 20.7 years.[bookmark: ft9][9],[bookmark: ft10][10] While the syndrome is associated with various renal anomalies, similar to our case, most authors report ipsilateral renal agenesis.[bookmark: ft11][11] Other anomalies, and rarely, no renal anomalies, are also described.[bookmark: ft12][12],[bookmark: ft13][13]


    Patients with OHVIRA syndrome most commonly present with dysmenorrhea, pelvic pain,[bookmark: ft5][5] or pelvic mass secondary to hematocolpos from retained menstrual flow.[bookmark: ft9][9] Acute pelvic or vaginal pain and/or acute abdomen are uncommon presentations.[bookmark: ft14][14] In our patient, the diagnosis was considerably delayed because of the unusual, early and nonspecific presentation. Multiple radiological investigations were performed before the diagnosis was reached. While MRI is reported to be very accurate in diagnosing OHVIRA syndrome,[bookmark: ft6][6],[bookmark: ft15][15] its sensitivity in the diagnosis of septate uterine or nonmidline Müllerian anomalies is limited.[bookmark: ft16][16] In our case, exploratory laparoscopy was both diagnostic and therapeutic. Evacuation of the hydrometrocolpos and incision of the uterine septum relieved the child of recurrent UTI and allowed recovery of renal function.


    Our case emphasizes the diversity in age at presentation and symptomatology of OHVIRA syndrome. Long-term outcomes are promising, for cases presenting in adulthood, if diagnosis and surgical intervention are timely.[bookmark: ft10][10]
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  Figure 1: Radiological images. Ultrasonography showing (a) severe left hydronephrosis and (c) hydroureter with distended urinary bladder. (b) Anterior and (d) lateral films on micturating cystourethrography showing smoothwalled urinary bladder that is displaced anteriorly and to the right side by a midline pelvic opacity, also causing a filling defect. Magnetic resonance imaging seen in (e) and (f), showing a large central pelvic structure with no definite communications, indicates the obstructed hemivagina (V). The urinary bladder (UB) is displaced to the right side of the pelvis, and there is severe left hydroureter (U) and hydronephrosis. The right kidney, ovaries and fallopian tubes are not visualized


  Figure: 2

  [bookmark: fig_AsianJPediatrNephrol_2019_2_2_88_272306_f2.jpg][image: ]


  Figure 2: Diuretic renography using technetium-99m labeled mercaptoacetyltriglycine showing (a) satisfactory uptake and outflow from the left kidney with no evidence of obstruction. The right kidney was not visualized. (b) Image showing left hydronephrotic kidney with the urinary bladder displaced to the right side of the pelvis


  Figure: 3
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  Figure 3: Diagram depicting obstructed hemivagina, ipsilateral renal agenesis, and uterine didelphys
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