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Abstract

Introduction: Excessive fluid intake can lead to water intoxication, electrolyte abnormalities, exacerbation of heart
failure and anatomical changes in the urinary tract that may present diagnostic and therapeutic challenges for
patients and physicians. Although the development of nonobstructive hydronephrosis is recognized in patients
with central and nephrogenic diabetes insipidus, pregnancy or psychiatric polydipsia, it is rarely a diagnostic
consideration in healthy individuals with excessive fluid ingestion. We now present what we believe to be the first
report of nonobstructive hydronephrosis associated with social polydipsia.

Case presentation: A 53-year-old African-American woman with moderate back pain was found to have bilateral
moderate hydronephrosis and hydroureter by abdominal computed tomography. She underwent ureteral stent
placement followed by exploratory laparoscopy with lysis of adhesions and a right oophorectomy, without
resolution of the nonobstructive hydronephrosis. A careful assessment revealed a social habit of consuming
approximately 5.5L of fluid daily in an effort to remain hydrated in accordance with public health service
announcements. It was recommended that the patient reduce her fluid intake. A repeat ultrasound after six weeks
revealed complete resolution of the bilateral hydronephrosis and hydroureter.

Conclusion: Recognition of the nonobstructive nature of hydronephrosis caused by polydipsia in healthy
individuals is important to prevent unnecessary interventions.
Introduction
In 1945, the United States Food and Nutrition Board of
the National Research Council published dietary recom-
mendations specifying a daily water intake of 2.5L [1],
concluding that the majority of this quantity is contained
in prepared foods. Despite incomplete evidence for the
recommendations and general ignorance of the presence
of dietary water in prepared foods, the guidelines have
prompted six decades of popularizing ‘eight 8-ounce
glasses of water per day’ for health maintenance. These
recommendations were amended in collaboration with
Health Canada in 2004 with suggested requirements to
consume 2.7L of fluid per day for women and 3.7L for
men with an upper level for water consumption [2]. The
‘stay hydrated’ health maintenance concept has encour-
aged people to consume fluids, often in excess of their
natural thirst, and sometimes led to water-balance ab-
normalities such as life-threatening hyponatremia,
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respiratory failure and decompensation of heart failure
in patients with comorbid conditions. Even healthy ath-
letes have been reported to develop serious health com-
plications with only moderately excess fluid intakes [3].
Although the prevalence of polydipsia ranges from 6% to
17% among chronically ill psychiatric patients [4], the
full extent and range of adverse events associated with
excessive fluid intake remain uncertain in healthy popu-
lations. We highlight these issues using an unusual case
of nonobstructive hydronephrosis (NOH) associated
with social polydipsia.
Case presentation
A 53-year-old African-American female medical assistant
with a past medical history of asthma, diabetes mellitus
for two years and a hysterectomy was referred to our
nephrology clinic for a second opinion regarding persist-
ent bilateral hydronephrosis. Her family history did not in-
clude nephrogenic or central diabetes mellitus or
malignancies. Twelve months prior to the renal consult-
ation, our patient presented to the emergency department
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with mild-to-moderate bilateral flank pain without fever,
chills, dysuria, difficulty urinating or hematuria. Her
blood and urine chemistry and a complete blood count
tests yielded normal results (Table 1). Abdominal com-
puted tomography (CT) revealed the presence of moder-
ate bilateral hydronephrosis and hydroureter (Figure 1A).
Given the normal laboratory findings for renal function
and good urine output at home and in the emergency de-
partment, she was discharged with symptomatic treat-
ment and a referral to a local urologist for further
evaluation. Her only prescription medication was 50mg of
sitagliptin daily.
After a delay of six months for health insurance issues,

a repeat CT and intravenous pyelogram were performed
by our patient’s urologist that confirmed persistent,
moderate hydronephrosis on her right side, and mild
hydronephrosis on her left side. Despite a lack of any
anatomical abnormality evident by cystoscopy, a right
ureteral stent was inserted (Figure 1B). The discomfort
in our patient’s flank pain persisted; a repeat abdominal
CT performed two months later did not show resolution
or improvement of the hydronephrosis, and the ureteral
stent was removed. She was then evaluated by a
Table 1 Laboratory tests

Tests Emergency
department

Second
opinion

Follow-up

Time
0 months

Time
8 months

Time
10 months

Serum

Sodium (meq/L) 137 139 140

Potassium (meq/L) 4.3 4.1 4.3

Chloride (meq/L) 101 102 102

Bicarbonate (meq/L) 25 26 27

Blood urea nitrogen
(mg/dL)

11 12 11

Creatinine (mg/dL) 0.91 0.93 0.86

Glucose (mg/dL) 103 127 104

Osmolality (mOsm/kg) 286 294

White blood count
(×1000/mm3)

5.9 5.2 4.8

Hemoglobin (gm/dL) 13.9 14.7 14.9

Hematocrit (%) 43.5 46.1 43.8

Platelet (×1000/mm3) 196 184 185

Urine

Specific gravity 1.008 1.009 1.023

pH 6.5 6.5 6.2

White blood cells (/hpf) 0 to 5 0 to 5 0 to 5

Red blood cells (/hpf) 0 0 0

Random protein (mg) 66 39

Random creatinine (mg) 118 75

Osmolality (mOsm/kg) 334 502

hpf high power field.
gynecologist and underwent exploratory laparoscopy
with lysis of adhesions and a right oophorectomy. An-
other abdominal CT, performed a month after the ex-
ploratory laparoscopy, failed to show any improvement
in the degree of bilateral hydronephrosis (Figure 1C).
Our patient was then referred to an academic medical
center for a second opinion regarding persistent bilateral
hydronephrosis.
Our patient complained only of intermittent, mild,

bilateral flank pain that was unrelated to physical activity,
but sometimes related to fluid intake. She reported
drinking 4.5L to 5.5L of fluid daily for the last three
years, stating that ‘all (her) friends do so to stay healthy.’
Her physical examination revealed the following: blood
pressure, 136/90mmHg; heart rate, 87 beats per minute;
temperature, 36.9°C; height, 165cm; weight, 8.7kg; body
mass index, 29.61kg/m2; normal heart and lung examin-
ation results; no organomegaly or tenderness on abdom-
inal examination; no suprapubic fullness; mild right
costovertebral angle tenderness with percussion; no ex-
tremity edema; and normal musculoskeletal and neuro-
logical examination results. Her laboratory data is
presented in Table 1. A renal ultrasound revealed bilateral
moderate hydronephrosis with normal echogenicity of the
parenchyma (Figure 1D1).
Based on her history, her laboratory and imaging study

results, and previous evaluation, our patient was sus-
pected to have nonobstructive fullness in the urine ex-
cretory system as a result of a mismatch of its capacity
to produce excessive urine volume. She was advised to
decrease her fluid intake to less than 2L/day. A mercap-
toacetyltriglycine (MAG-3) nuclear renogram with fur-
osemide (Lasix) showed prompt bilateral excretion with
no evidence of any obstruction. A repeat renal ultrason-
ography after six weeks showed normal-sized kidneys and
complete resolution of the hydronephrosis (Figure 1D2).
Our patient was discharged from the nephrology clinic
with recommendations to drink according to her thirst
and follow-up with her local physician.

Discussion
NOH is an uncommon entity that occurs in the
pediatric and adult populations, primarily in patients
with central and nephrogenic diabetes insipidus, both
sporadically and in familial clusters [5]. NOH has been
reported in 67% of patients with nephrogenic diabetes
insipidus [6] and is not uncommon in those with psy-
chogenic polydipsia [7]. In mice, mutations in the
vasopressin-neurophysin II gene have been associated
with familial neurohypophyseal diabetes insipidus [8],
and the S256L mutation in aquaporin-2 has been asso-
ciated with congenital progressive hydronephrosis [9].
Our patient’s condition differs from that in other pub-
lished reports in that the NOH was not caused by



Figure 1 Time course of hydronephrosis. (A) Abdominal computed tomography. Initial presentation; mild to moderate bilateral
hydronephrosis. (B) Abdominal computed tomography. Persistent hydronephrosis despite ureteral stent placement in right kidney. (C) Abdominal
computed tomography. Persistent hydronephrosis after exploratory laparoscopy and right oophorectomy. (D) Ultrasound of right kidney. (D1)
Mild hydronephrosis prior to reduction of fluid intake. (D2) Resolution of hydronephrosis after fluid intake reduction.
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psychogenic polydipsia, diabetes insipidus, obstruction,
or genetic abnormalities, but was a sequela of an exag-
gerated social habit.
The lack of electrolyte abnormalities in our patient

was remarkable. In fact, the ability to maintain a stable
serum sodium level and concentrate urine with water
deprivation along with bilateral hydronephrosis-
hydroureter in the absence of an obstruction is diagnos-
tic for NOH. The long-term consequences of NOH are
not known, with reports of partial or complete reso-
lution of hydronephrosis in the majority of reports. Sev-
eral cases of familial nephrogenic diabetes insipidus
were followed over periods of decades with observation
of NOH, but no harmful impact on renal function was
observed. A few cases have been described of reversible
renal impairment in patients with NOH due to bladder
overdistension and delayed voiding [10,11]. Rupture of
the urinary tract and progression to end-stage kidney
disease were also reported [12,13]. It is important to be
cognizant of the latest outcome data from acute kidney
injury research, which demonstrates a high risk of devel-
oping chronic kidney disease and the need for renal re-
placement therapy in patients with even mild
increments in serum creatinine [14].
The average capacity of the urinary system in a nonob-
structive state for urine volume in an adult patient is
600mL to 1000mL with a bladder capacity of 400ml to
800mL. The average healthy adult perceives the need to
void with a bladder filled to 50% of its capacity. Employed
individuals frequently restrict their use of the bathroom
during working hours, thereby promoting dilation of the
urinary system. NOH represents benign fullness in the
urine excretory system as a result of a mismatch of its cap-
acity with respect to the excessive production of urine.
The persistently large urine volumes in NOH lead to urin-
ary bladder distension and hypertrophy, with subsequent
intramural obstruction of the distal ureters. In time, blad-
der contractility is compromised, ureteric peristalsis
diminishes, and large residual urine volumes worsen this
functionally obstructive uropathy. Other studies have
reported that normal detrusor contractility is maintained
in NOH even with a large postvoidal urine residue and
the dilation of the bilateral renal pelvis, ureter and bladder
[15].
NOH is a well-recognized entity during pregnancy and

can be seen in up to 80% of pregnant women, with more
prominent occurrence on the right side. The renal pelvis
and calyces become dilated in pregnancy as a result of
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progesterone effects. It is important to emphasize that
hydronephrosis caused by obstruction is much more
common than NOH and frequently presents with flank
pain and worsening of renal function. Although our
patient had mild flank pain at presentation, her uro-
logical work-up results did not reveal the presence of
ureteropelvic junction obstruction or vesicoureteral re-
flux, which would be suggestive of anatomical abnor-
malities. Patients with polydipsia can potentially
develop a variant of a functional ureteropelvic junction
obstruction because of the massive volume of urine
exceeding the drainage capacity of the renal pelvis. It
is important to recognize the presence of bilateral
hydronephrosis and hydroureter (primarily in the upper
and middle segments) in cases of NOH.

Conclusion
Fluid intake is beneficial in the prevention and manage-
ment of nephrolithiasis, as well as weight loss. It was
shown to suppress plasma levels of arginine vasopressin
in animal models of polycystic kidney disease, thereby
slowing cyst progression. Fluid intake also improves
glomerular filtration rate and protects against the pro-
gression of chronic kidney disease. Unfortunately, there
are many clinical scenarios in which the excessive con-
sumption of water can lead to worsening of electrolyte
abnormalities and decompensation in patients with
heart, renal and liver failure - demonstrating that people
with underlying comorbidities need to follow the specific
recommendations of medical professionals. Patients may
experience complications from social polydipsia, under
the influence of the urban myth of consuming eight
8-ounce glasses of water per day for good health. Our
patient developed NOH as a result of social polydipsia,
the etiology of which went unrecognized and led to un-
necessary, risky and expensive interventions. This may be
an example of exaggerated social habits promoted by
modern media, a peril of practicing medicine in 21st
century.
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