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Refractory hypokalemia associated
with obstructed hemivagina
and ipsilateral renal agenesis

In complex congenital anomalies such as obstructed hemivagina and ip-
silateral renal agenesis (OHVIRA) syndrome, electrolyte disturbances may
have multifactorial etiologies, including renal anatomical abnormalities and
hormonal dysfunction. This case report aims to present a case of refractory
hypokalemia associated with subclinical hypothyroidism in a patient with
OHVIRA syndrome. A 28-year-old woman with a history of OHVIRA syndrome
since early life presented with recurrent episodes of muscle weakness and
fatigue. She had persistent refractory hypokalemia that did notimprove with
oral potassium supplementation. Laboratory tests showed persistent hypo-
kalemia (2.9-3.0 mmoL/L), sodium levels ranging from 139 to 150 mmolL/L,
elevated thyroid stimulating hormone (TSH) (8.4 plU/mL) with normal free
T4, along with mild leukocytosis and thrombocytosis. Abdominal computed
tomography (CT) and magnetic resonance imaging (MRI) confirmed unilat-
eral renal agenesis on the same side as the obstructed hemivagina. She was
treated with oral levothyroxine with gradual dose adjustments and potassium
supplementation. Monthly laboratory follow-up showed improvement in
potassium levels and resolution of symptoms in parallel with normaliza-
tion of TSH. In conclusion, subclinical hypothyroidism may be an important
contributing factor to refractory hypokalemia in patients with OHVIRA. A
multi-organ evaluation is essential to identify the underlying cause and to
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design an optimal management strategy.

Electrolyte disturbances, particularly hypokalemia, are
common clinical problems that can affect neuromuscular,
cardiovascular, and cellular metabolic functions.’” Globally,
hypokalemia has been reported in 14-20% of hospitalized
patients and is associated with increased morbidity and
mortality.>’ The condition may result from potassium loss
through the kidneys or gastrointestinal tract, intracellular
potassium shifts, or inadequate dietary intake.? Renal
potassium loss is frequently observed in patients with
congenital or acquired kidney disorders, where increased
filtration load and compensatory mechanisms may trigger
excessive potassium excretion.”® This mechanism bridges
the link between electrolyte imbalances in general and spe-
cific conditions such as congenital renal anomalies, which
have significant implications for electrolyte homeostasis.”
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Obstructed hemivagina and ipsilateral renal agenesis
(OHVIRA) syndrome is a rare congenital anomaly charac-
terized by uterus didelphys, obstructed hemivagina, and
renal agenesis on the same side.? In addition to affecting
reproductive and urinary tract function, this anomaly
may increase the risk of electrolyte disturbances through
potassium loss secondary to compensatory hyperfiltration
in the solitary kidney.” Hypothyroidism, particularly in its
subclinical form, may also influence potassium balance by
reducing Na*/K*-ATPase activity and altering cellular me-
tabolism.”®’” Several reports have suggested a link between
hypothyroidism and hypokalemia; however, clear evidence
of a link between these variables in patients with OHVIRA
has been limited.”? The lack of evidence raises question
about whether an interaction exists between anatomical
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and hormonal factors in patients with OHVIRA and refrac-
tory hypokalemia.” The purpose of this case report is to
present a potential association between subclinical hypo-
thyroidism and refractory hypokalemia in a patient with
OHVIRA syndrome. We believe that treating the underlying
hormonal disorder may help correct the electrolyte distur-
bance in such cases, offering new possibilities for evidence
for clinicians when evaluating and managing hypokalemia
in patients with complex congenital anomalies.

CASE PRESENTATION

A 28-year-old woman with a history of OHVIRA syndrome, di-
agnosed in early life, presented with recurrent episodes of muscle
weakness and easy fatigability. Her medical history revealed per-
sistent refractory hypokalemia that was difficult to correct despite
standard potassium supplementation, suspected to be related
to a combination of unilateral renal anatomical abnormality and
endocrine dysfunction. She had no history of hypertension. Physi-
cal examination showed short stature with mild clinical features
suggestive of hypothyroidism.

Echocardiography revealed an aortic root diameter of 17
mm (smaller than the normal range of 20-39 mm), a left atrial
diameter of 24 mm with an elevated left atrial to aortic root (LA/
AO) ratio of 1.57 (normal <1.3), and left ventricular dimensions of
left ventricular internal diameter in diastole (LVIDd) 30 mm and
LVIDs 18 mm (both smaller than normal). The ejection fraction
(EF) was preserved at 70%, indicating normal systolic function;
however, the mean E/e’ratio was 20.25, suggesting elevated left
ventricular filling pressures consistent with diastolic dysfunction.
The interventricular septal thickness (IVSd) and left ventricular
posterior wall thickness (LVPWd) were both at the upper limit of
normal (12 mm), suggesting possible mild hypertrophy. These
findings are illustrated in figure 1, with figure 1A showing cardiac
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dimensions (slightly enlarged left atrium and reduced aortic root
diameter) and figure 1B demonstrating preserved systolic function
(maintained EF) alongside elevated left ventricular filling pressures.

Arterial blood gas and electrolyte analysis demonstrated per-
sistent hypokalemia (2.9-3.0 mmolL/L), serum sodium ranging from
139 to 150 mmol/L, a normal blood pH (7.367), slightly elevated
PCO, (42.1 mmHg), elevated PO, (166.1 mmHg), and oxygen
saturation of 99.4%. Bicarbonate levels (HCOs) were within the
normal range at 24.4 mmol/L. Thyroid function testing revealed
elevated thyroid-stimulating hormone (TSH) at 8.4 ulU/mL with
a normal free T4 level (17.52 pmol/L), consistent with subclinical
hypothyroidism. Hematology results showed mild leukocytosis
(11.3%10%/uL) and thrombocytosis (499x10°/pL), with hemoglobin
and hematocrit levels within normal limits.

Abdominal computed tomography (CT) imaging demonstrated
unilateral renal agenesis on the same side as the obstructed
hemivagina. Figure 2A shows a coronal section depicting the liver,
kidney, spleen, and major vessels (aorta and inferior vena cava).
Figure 2B presents a sagittal section illustrating the vertebral col-
umn and abdominal organs relative to the posterior wall. Figure
2C displays a coronal section in a different vascular phase, and
figure 2D provides an additional coronal view for comprehensive
assessment of abdominal organ structures and vascularization.
Prior abdominal magnetic resonance imaging (MRI) confirmed
unilateral renal agenesis and Mullerian duct anomaly.

Based on the overall evaluation, the most likely cause of
refractory hypokalemia in this patient was a combination of sub-
clinical hypothyroidism and congenital renal abnormality, both
contributing to increased renal potassium loss. She was treated
with oral levothyroxine with gradual dose adjustments alongside
potassium supplementation. Figure 3 shows a laboratory timeline
demonstrating improvement in serum potassium levels in parallel
with TSH normalization, accompanied by a reduction in muscle
weakness symptomes.

Figure 1. Echocardiographic findings in our patient. (A) Cardiac dimensions demonstrating a mildly enlarged left atrium and a smaller-than-normal
aortic root diameter. (B) Cardiac function showing preserved ejection fraction with evidence of increased left ventricular filling pressure.
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Figure 2. Abdominal computed tomography (CT) scan in coronal and
sagittal views. (A) Coronal view showing the liver, kidneys, spleen, and
major abdominal vessels, including the aorta and inferior vena cava, pro-
viding a front-to-back anatomical perspective. (B) Sagittal view illustrating
the spinal column and abdominal organs, such as the kidneys and bowel
loops, in relation to the posterior abdominal wall. (C) Coronal view at a
different slice level or vascular phase, highlighting abdominal vasculature
and its relationship to surrounding structures. (D) Additional coronal
view offering further assessment of abdominal organs and vasculature
across multiple planes for comprehensive evaluation.
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Figure 3. Timeline of TSH and blood potassium levels in patient labora-
tory follow-up.

COMMENTS

This case describes a 28-year-old woman with a history
of OHVIRA syndrome diagnosed in early life. She presented
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with recurrent episodes of muscle weakness and fatigue,
with persistent refractory hypokalemia that remained dif-
ficult to correct despite oral potassium supplementation.
Echocardiographic evaluation revealed an aortic root
diameter of 177 mm (smaller than normal), an elevated
LA/AO ratio of 1.57, smaller-than-normal left ventricular
dimensions with preserved systolic function (EF 70%), and
an average E/e’ratio of 20.25, indicating diastolic dysfunc-
tion.’*'¢ These findings suggest that chronic electrolyte
disturbances may influence structural cardiac adaptation.’””
Arterial blood gas and electrolyte testing showed potas-
sium levels of 2.9-3.0 mmol/L, sodium levels of 139-150
mmol/L, normal blood pH, and slightly elevated PCO..
Thyroid function testing demonstrated elevated TSH (8.4
ulU/mL) with normal free T4, consistent with subclinical
hypothyroidism.”® Abdominal CT confirmed unilateral renal
agenesis with ipsilateral hemivaginal obstruction, without
evidence of other pathological masses.

The combination of subclinical hypothyroidism and
congenital renal anomaly was considered the primary cause
of this patient’s refractory hypokalemia.”” Hypothyroidism
can impair potassium regulation by reducing Na*/K*-ATPase
pump activity, while a solitary kidney with compensatory
filtration load may promote excessive renal potassium
loss.” Based on these findings, the patient was treated
with oral levothyroxine with gradual dose adjustment and
potassium supplementation. The therapeutic approach
aimed to correct the underlying hormonal disturbance
while restoring electrolyte balance. Monthly laboratory
follow-up showed a gradual decrease in TSH levels with
concurrent improvement in potassium levels, in line with
reduced muscle weakness.

This case demonstrates that multi-organ evaluation is
especially relevant in someone with complex congenital
malformations like OHVIRA syndrome.® The exact cause of
refractory hypokalemia is not all due to renal anomalies;
concurrent endocrine anomalies may also play a role.”” The
pathophysiology in this case was likely due to the solitary
kidney excreting potassium, and then the hypothyroidism
negatively affecting potassium metabolism, as well as
affect cell membrane function.?’ Consequently, the most
appropriate management would counteract the root cause
and not just provide potassium replacement. Clinically, this
would prevent the patient from developing hypokalemia
again and ideally protects the cardiovascular system from
potential long-term complications of chronic electrolyte
disturbance.”’

The report offers clinical lessons. First, it emphasizes
the importance of a multi-organ assessment approach in
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patients with OHVIRA syndrome or other complex congeni-
tal defects when there are challenges with uncorrectable
electrolyte abnormalities. Second, addressing the root cause
(e.g., subclinical hypothyroidism) may ameliorate refractory
hypokalemia without solely supplementing a potassium
deficiency. Third, including assessments of cardiology,
endocrinology, and nephrology in the management of
this condition may help identify early complications (for
example, diastolic dysfunction from chronic hypokalemia).
Fourth, the report highlights that any assessment of hypo-
kalemia must include certain hormonal factors aside from
renal considerations. Lastly, the case gives rise to a potential
opportunity for further research into relationships between
hypothyroidism and electrolyte disturbances in individuals
with congenital anatomical anomalies that could inform
better screening and treatment protocols.

This study also has limitations. First, as a single case
report, the findings cannot be generalized to all OHVIRA
patients with refractory hypokalemia. Second, the absence
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of a control group limits the ability to quantitatively as-
sess treatment efficacy. Third, confounding factors such
as nutritional status, daily potassium intake variations,
or medication use could not be fully controlled. Fourth,
the descriptive nature of this report precludes definitive
conclusions about a causal relationship between hypothy-
roidism and hypokalemia in this patient. Fifth, additional
investigations such as detailed renal function testing and
genetic analysis were not performed, leaving the possibility
of other unidentified mechanisms.

In conclusion, refractory hypokalemia in patients with
OHVIRA syndrome may be influenced by hormonal fac-
tors, such as subclinical hypothyroidism, in addition to
underlying renal anatomical abnormalities. Comprehensive
multi-organ evaluation is essential to determine the cause
and guide appropriate treatment. Addressing the underly-
ing etiology, such as through levothyroxine therapy, can
improve potassium levels and clinical symptoms while
preventing recurrence.

MEPIAHWH

0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s

AVOEKTIKI UTTOKAALALUO TTOU OXETICETAL UE ATTOPPAYHUEVO NUI-KOATIO KAl OUOTIAEUPN VEPPIKI) AYEVETIA
F. TAMARA," J.K. FAJAR,> R.T.K. DEWI,' A. SUSANTO," A. SUSENO," W. PUTRANTO,' B. PURWANTO'

'Division of Nephrology and Hypertension, Department of Internal Medicine, Faculty of Medicine,

Universitas Sebelas Maret, Surakarta, °Department of Internal Medicine, Rumah Sakit Universitas

Brawijaya, Malang, Ivéovnoia

Apxeia EAAnvikn latpikng 2026, 43(SuunA 1):143—147

3 € TOANUTTAOKEG OUYYEVEIG aVWHAAIESG, OTTWG TO oUVSPoo OHVIRA, ot S1aTapaxéG TwWV NAEKTPOAUTWY UITOPEL VA €XOUV

TTOAUTIOPAYOVTIKA AiTIa, TTEPIAAUBAVOUEVWY TWV AVATO UKWV AVWHOAIWY TWV VEQPWV KAl TNG OPUOVIKAG SUCAEITOUP-

yiag. Mapouaotdletal pla mePIMTWon avOeKTIKAG UTTOKAALALUIOG TTOU OXETI(OTAV PE UTTOKALVIKO UTTOOUPEOEISIONO OE

aoBevr PE aTTO@PAYHEVO NUI-KOATTO KAl OMOTTIAELPN VEPPIKN ayeveaia (OHVIRA). EMpOKeLTo yia pia 28xpovn yuvaika

ME 1oTOoPIKO cuvSpopou OHVIRA amd pikpng nAtkiag, mou mapouaciale emavalapBavoueva emelcddia puikng aduva-

piag kat komwong. Eixe emipovn avOekTikn uTTokaAlaipia mou Sgv BeATIWVOTAV E TNV ATTO TOU OTOMATOG Xopriynon

CUPTANPWHATWY KaAiou. Ot epyacTtnplakég e§etdoslg avédel€av emipovn vmokaAtaipia (2,9-3,0 mmol/L), emimeda

vatpiov 139-150 mmol/L, avénuévn Bupeoeidotpodmo opuovn (TSH) (8,4 plU/mL) pe @uotoloyikr eEAeVBepn T4, padi

HE Rma AeUKOKUTTAPpWON Kal Opopokuttdpwon. H aovikr kat n payvntikr Topoypagia Kotiag empeBaiwoav po-

VOTTIAEUPN VEPPIKI] AYEVECIQ OMOTIAEUPA LIE TOV ATTIOPPAYHEVO NUI-KOATTO. H acBevn g avTIHeTWTTIOTNKE PE ATO TOU

otopatog AeFoBupolivn pe oTadlakéG TPooappoYEG TNG SOoNG KAl CUUTIARPWOoN KaAiou. H unviaia mapakoAovOnon

TWV EPYAOTNPLIOKWV eEeTACEWV €8¢e1€e BeATiwon ota emimeda KAAIOU KAl LTTOXWPENON TWV CUPTITWHATWY TTAPAANAN-

Ad & TNV opalomoinon TNG TSH. ZUPMEPACUATIKA, O UTTOKAIVIKOG UTTOBUPEOEISIOUOG PTTOPEL VA CUVIOTA CNUAVTIKO

mapdyovta otnv avOeKTIKK uTTokaAlalpia og acBeveic pe OHVIRA. Almapaitntn gival n moAvopyavikr aloAdynon yla

TOV EVTOTTIOMO TNG UTTOKEIMEVNG ALTiOG KAl TOV OXESIAOMO ULlaG BEATIOTNG OTPATNYIKAG Slaxeipiong.
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