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Urinary Retention as a Cause of Acute Hyponatremia
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Introduction
Urinary retention has been hypothesized to be a cause of hyponatremia. Prior been case reports suggested a link between
urinary retention and hypotonic hyponatremia.1-6 The
mechanism by which urinary retention causes hyponatremia is
not established but bladder distension and pain associated with
urinary retention can cause vasopressin release from the
posterior pituitary gland.1 Clinically, this can appear as the
syndrome of inappropriate antidiuretic hormone secretion
(SIADH).1 Hyponatremia may be further exacerbated by
significantly increased water intake as patients attempt to
relieve their urinary retention.2,3 Urinary retention should be
considered in patients with euvolemic hypotonic hyponatremia.
Resolution of urinary retention may require close monitoring of
sodium levels. This patient developed acute urinary retention in
the setting of hematuria, which was associated with acute
symptomatic hyponatremia. This case had clear correlation between the onset of urinary retention and onset of hyponatremia.
Case Presentation
A 50-year-old man with past medical history notable for aortic
valve replacement and atrial fibrillation on metoprolol and
apixaban presented to the emergency room with confusion and
lethargy. One week prior to presentation, he had ablation for
atrial fibrillation. Immediately following his procedure, he
developed hematuria. He was observed overnight in the hospital
and discharged with a Foley catheter.
Two days after discharge, urology removed his catheter with
resolution of hematuria. He restarted anticoagulation 48 hours
after catheter removal. The day after restarting anticoagulation
he noted a recurrence of his hematuria in addition to severe
suprapubic pain and urinary retention. He was again seen by
urology and the Foley catheter was replaced. The patient
reported drinking increased fluids following Foley insertion to
improve hematuria. However, after few hours, he developed
severe lethargy and confusion and was taken to the emergency
department.
In the emergency department, he was hemodynamically stable
and afebrile. On physical examination, he was lethargic, confused, and oriented only to self. He was euvolemic and Foley
catheter was draining cranberry-colored urine. He had a
National Institutes of Health Stroke Scale (NIHSS) score of 8,
and a stroke and Neurology evaluation were initiated. Evaluation for stroke was negative, including computed tomography

(CT) of brain without contrast, CT angiography of head and
neck with contrast, and magnetic resonance imaging (MRI) of
brain. Comprenhensive metabolic panel and complete blood
count were remarkable for sodium of 121 mEq/L. Sodium three
days prior was 139 mEq/L. Plasma osmolality was 242
mOsm/kg. N-terminal Pro-BNP was 926. Urine osmolality was
184 mOsm/kg with urine sodium of 32 mEq/L. Chest radiograph was negative.
Given his symptoms, 100mL of 3% hypertonic saline was
administered in the emergency department with rapid
improvement. On reexamination, he was fully oriented and
answered questions appropriately. He had approximately five
liters of urine output during his time in the emergency
department. He was followed closely in the intensive care unit
with improvement and stabilization of his sodium levels.
Subsequent testing was negative for hypothyroidism and
cortisol deficiency. On discharge, his sodium level was 134
mEq/L with complete resolution of symptoms. The Foley
catheter was removed shortly after discharge, and he was
restarted on his anticoagulation with no recurrence of hematuria
and negative urologic evaluation.
Discussion
This patient presented with acute confusion and lethargy
consistent with symptomatic acute hyponatremia suspected to
be secondary to urinary retention. The patient had recent labs
three days prior to presentation which showed normal sodium.
Therefore, symptomatic hyponatremia developed after urinary
retention in setting of hematuria. Testing was consistent with
SIADH with urine osmolality greater than 100 mOsm/kg and
urine sodium was greater than 30mEq/L. Common causes of
SIADH were not present. He did not have clinical history or
laboratory evidence of hypothyroidism, cortisol deficiency,
kidney or liver dysfunction, or heart failure. Although he
reported drinking more water after Foley placement, he was not
drinking quantities of fluid typically associated with primary
polydipsia and developed confusion very soon after Foley
placement.
With respect to his SIADH, common causes were ruled out as
he did not have malignancy, lung or intracranial pathology, and
was not on any medications associated with SIADH. He did
note significant pain with the insertion of the Foley catheter,
which may have contributed to SIADH. However, the presence

of acute urinary retention, with significant pain, suggests the
possibility that urinary retention and bladder distension were
the causes of his hyponatremia.
The relationship between urinary retention and hypotonic
hyponatremia is incompletely understood. Hypotheses include
bladder distension causing vasopressin release from the
posterior pituitary in addition to pain associated with urinary
retention causes vasopressin release.1 Another contributing
factor is possible significant free water ingestion patients to
relieve their urinary retention, exacerbating hyponatremia.2,3
Hyponatremia evaluation, should include assessment for
urinary retention. This may be particularly useful in euvolemic
patients without apparent cause of SIADH.
Risk factors for acute urinary retention need to be assessed on
presentation. Some causes of acute urinary retention include
obstruction (such as benign prostatic hyperplasia, prostate cancer, ovarian cancer),4 infection (such as urinary tract infection,
prostatitis, and pelvic inflammatory disease), neurologic (such
as spinal cord injury),5 and post-operative in the setting of
anesthesia, which can be determined via patient history and
examination. Urinalysis and urine culture should be obtained on
bladder decompression.7 Both over-the-counter and prescripttion drugs should be assessed with specific attention to
anticholinergics, antihistamines, analgesics, benzodiazepines,
calcium channel antagonists, antidepressants, antipsychotics,
antiparkinsonians, antiarrhythmics, and muscle relaxants.1-3
Acute urinary retention should be approached with prompt
bladder decompression, typically via urethral or suprapubic
catheterization.7 In circumstances where patients are asymptomatic or have mild hyponatremia, it may reasonable to relieve
the retention with catheterization and monitor sodium levels
and possible auto-diuresis. However, if patients are symptomatic with significant symptoms, particularly neurologic
symptoms suggestive of impending brain herniation, hypertonic saline may be indicated with low risk of osmotic
demyelination syndrome.8
This case highlights several principles in the diagnosis and
management of hyponatremia. Urinary retention is an
independent risk factor for the development of acute
hyponatremia, with laboratory tests consistent with SIADH.
Patients with no identifiable cause of hyponatremia,
particularly euvolemic patients, should be evaluated for urinary
retention. Correction of hyponatremia can be achieved with
bladder decompression and resolution of urinary retention.
Hypertonic saline may be used if patients are symptomatic from
hyponatremia. Risk factors for acute urinary retention should be
addressed with patients to avoid reoccurrences.
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