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Nephrogenic diabetes ins
ipidus induced by ureter
obstruction due to benign prostatic hyperplasia
A case report
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Abstract
Introduction: Diabetes insipidus can be a common cause of polyuria and hydronephrosis in the kidneys. However, there is few
reported case of urinary obstruction induced nephrogenic diabetes insipidus.

Patient concerns: A 60-year-old Chinese man came to our hospital with the complaints of polydipsia and polyuria for 1 month.
His examination showed chronic kidney disease stage III with eGFR of 48.274ml/min, and the plasma osmolality was 338.00mOsm/
(kg·H2O) with a urinary osmolality of 163.00mOsm/(kg·H2O). Moreover, imagological examination of the urinary system showed
benign prostatic hyperplasia and hydronephrosis.

Diagnosis: He was considered with benign prostatic hyperplasia induced ureter hydronephrosis and nephrogenic diabetes
insipidus.

Interventions: He got the transurethral resection of the prostate to alleviate urinary retention.

Outcomes: After that, the urine output gradually decreased, and the administered hydrochlorothiazide was stopped due to the
improved renal function.

Conclusion:Our study presents a case of nephrogenic diabetes insipidus caused by urinary obstruction. Differential diagnoses for
diabetes insipidus as well as the relationship between nephrogenic diabetes insipidus and urinary obstruction are also considered in
this study.

Abbreviations: ANP = atrial natriuretic peptide, AQP2 = aquaporin 2, AVP = arginine vasopressin, BPH = benign prostatic
hyperplasia, CDI = central diabetes insipidus, DDAVP = desmopressin, DI = diabetes insipidus, HCTZ = hydrochlorothiazide, NDI =
nephrogenic diabetes insipidus, PPD = psychogenic polydipsia, PRV = postvoiding residual volume, TURP = transurethral resection
of the prostate, VP = vasopressin.
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1. Introduction

Nephrogenic diabetes insipidus (NDI) is defined as the passage of
large volumes (>3L/24h) of dilute urine (<300mOsm/kg). It is
characterized by decreased ability to concentrate urine as a result
of resistance to Arginine vasopressin(AVP) action in kidney.[1]

The majority of NDI are inherited, but the condition can be also
acquired due to medications, biochemical influence, or even
obstructive uropathy.[1] The main strategy for NDI is to supply
adequate fluid in combination with a low-salt and low-protein
diet to minimize the obligatory water excretion. Thiazides and
nonsteroidal anti-inflammatory drugs are the most common
treatment for ameliorating the polyuric state in NDI.[2] Diuretics
in NDI patients reduce the urine output by promoting the
reabsorption of sodium and water in the proximal tubule, thus
delivering less water to the collecting ducts.[3] Although these
therapeutic approaches improve NDI symptoms, the urine
concentrating defect is still considerable, making the patient’s
daily life in trouble. Previous study have demonstrated that figure
out the potential cause, for example, to release the obstruction in
obstructed kidney induced NDI can correct the polyuria
syndrome.[4–6] Therefore, it is significant to differentiate the
polyuria related disease and explore their underlined cause. Here,
we present a case diagnosed with NDI induced by urinary
obstruction due to benign prostatic hyperplasia (BPH). The renal
concentrating ability can be improved only after the resolution of
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urinary obstruction. In addition, the relationship between NDI
and urinary obstruction, as well as other polyuria related disease
are also discussed.
2. Case report

In January 2018, a 60-year-old Chinese man came to the hospital
with complaints of thirst, polydipsia, and polyuria that had been
occurring for 1 month. His symptoms began 1 month previously,
when he started drinking 3 L of water daily, had an abnormal
increase in the production of urine, and would urinate nearly
every 15 minutes each day. There was no backache, blurred
vision, or any weight loss. He had undergone treatment with
Harnal and Finasteride for BPH for 8 years. Moreover, he
experienced an increase in serum creatinine and chronic kidney
disease stage III. There was no history of hypertension or
cerebrovascular disease. A regular physical checkup before
admission showed creatinine, 166mmol/L (reference range, 40–
106mmol/L); urine specific gravity, 1.000 (reference range,
1.003–1.030); trioxypurine, 691mmol/L (reference range, 208–
428nmol/L); serum sodium, 152.8mmol/L (reference range,
135–145nmol/L); potassium, 4.05mmol/L (reference range, 3.5–
5.5nmol/L); and hemoglobin A1c, 6.3%.
At the time of admission, his BMI was 24.81kg/m2. His blood

pressure was 182/101 mmHg, with a pulse rate of 75/min. The
physical examination was unremarkable. The laboratory results
revealed the following results: blood urea nitrogen, 12mmol/L
(reference range, 2.8–7.2mmol/L); creatinine, 173mmol/L; serum
sodium, 149.9mmol/L; potassium, 3.83mmol/L; and chloride,
115.0mmol/L (reference range, 96–106nmol/L). Microscopic
examination of the urine revealed normal findings. The plasma
osmolality was 338.00mOsm/(kg·H2O), with a urinary osmo-
lality of 163.00mOsm/(kg·H2O), and the eGFR was 48.274ml/
min. Examination of cortisol, TSH, and FT4 was performed to
detect other potentially associated pituitary disorders and
presented normal results. Urinary system ultrasonography
suggested prostatic hyperplasia and hydronephrosis. Computed
tomography scans of the abdomen revealed hydronephrosis
(pelvis and ureter). Renal dynamic imaging indicated blocked
renal excretion abilities (Fig. 1).
He was diagnosed with diabetes insipidus (DI). Later, he

received desmopressin (DDAVP, Minirin) 0.05mg once every 12
hours initially to treat DI and potassium chloride to correct his
electrolyte abnormalities. However, the polyuria symptoms did
not improve. Thus, five units of exogenous AVP were
administered to identify the type of DI. Before, the plasma
osmolality was 340.00mOsm/(kg·H2O), with a urinary osmo-
lality of 182.00mOsm/(kg·H2O); 2hours after administration,
the plasma osmolality was 349.00mOsm/(kg·H2O), with a
urinary osmolality of 200.00mOsm/(kg·H2O). Then, the patient
was given hydrochlorothiazide (HCTZ) 12.5mg twice a day, and
the electrolyte levels become normal the next day. According to
the results, the diagnosis of NDI could not be excluded. We
considered that BPH related bilaterally obstruction of the ureter
resulted in hydronephrosis and NDI. A catheter was used to
alleviate urinary retention. After that, the urine output gradually
decreased, and the hydrochlorothiazide was stopped due to the
improved renal function. Before discharge, renal nuclide
examination showed that the bilateral renal GFR was basically
normal. His serum creatinine level returned to 108mmol/L, and
the patient was able to produce concentrated urine (plasma
osmolality, 318.00mOsm/(kg·H2O); his urinary osmolality was
2

302.00mOsm/(kg·H2O)). Three days later, he got the trans-
urethral resection of the prostate (TURP) in the urinary surgery
department in our hospital (Fig. 2). Currently, no recurrence of
polyuria has been complained for more than 12 months,
indicating a feasible response to our therapeutic approach
(Fig. 3).

3. Discussion

The patient presented here manifested with polyuria, polydipsia
associated with hypernatremia in the presence of low-urine
osmolality and high-serum osmolality. The desmopressin trials
made urinary osmolality improved, but still at a lower level, thus,
NDI rather than central diabetes insipidus (CDI) should be
considered. The potential mechanism of polyuria could be
attributed to the BPH induced urinary obstructive. Although he
had a history of chronic nephrosis, the polyuria symptoms
relieved when the hydronephrosis was resolved.
The standard criteria for polyuria is defined as a urine output of

more than 3 L per day in adults.[7] The differential diagnosis of
polydipsia is extensive. There will be a few selected causes
discussed as follows. NDI results from the failure of the kidneys
to concentrate urine.[8,9] Patients with this disease typically
produce large quantities of diluted urine (up to 1 L/h in the most
severe cases).[10] The disease has a substantial impact on quality
of life, as sleep is frequently interrupted. Treatment of acquired
NDI should target the underlying cause, such as relief of any
urinary obstruction.[1] CDI is caused by the impaired production
or secretion of vasopressin (VP) from the central nervous
system.[11] Known as a synthetic AVPV2R agonist, desmopressin
has been used to treat CDI.[12] VP by hypothalamic neurons in
response to changes in soma volume is the key regulator of the
water permeability of the collecting ducts.[1] The water
deprivation test and the DDAVP trial are essential for
differentiating CDI and NDI.[7] Moreover, psychogenic polydip-
sia (PPD) occurs in conjunction with chronic mental illness,
especially schizoaffective disorders and schizophrenia.[13] This
condition presents with an excessive compulsive fluid intake
without any potential medical cause, usually accompanied with
headache, vomiting, lethargy, psychosis, and seizures.[14] Fluid
restriction has been the primary treatment for these patients.[15]

It is common that NDI can cause ureteral dilation, hydro-
nephrosis, and urinary retention.[16] However, in the case we
presented here, BPH related ureteral dilation can also lead to
NDI. Although these two diseases have similar clinical
manifestations, their pathogenesis and primary treatments are
different. NDI induced persistent large urine volumes can lead to
urinary dilatation as well as the period of detrusor constriction
that is not long enough to empty the large bladder, which results
in further postvoiding residual volume (PRV).[17] In this
circumstance, impaired bladder contractility, diminished ureteric
peristalsis, and large residual urine volumes worsen the
obstruction and dilatation of the urinary tract, eventually
resulting in renal failure.[18,19] For the treatment, the primary
step is to eliminate the underlying cause, for example, cession of
lithium therapy.[7] And thiazide diuretics, urethral catheteriza-
tion, and transurethral incision of the bladder neck are available
to reduce the PRV and relieve the urinary tract infections.[17,19]

As for the acquiredNDI, it has been shown to occur both during a
urinary obstruction as well as after the relief of a complete urinary
obstruction.[20] In cases of urinary tract obstruction, the
natriuretic factors, such as atrial natriuretic peptide (ANP),



Figure 1. The dynamic renography of this patient.
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may accumulate and lead to a reduced concentrating ability in the
kidney. Moreover, the reduced ability of the thick ascending limb
of Henle’s loop to generate a concentrated interstitium and the
collecting duct to increase water permeability in response to AVP
can both induce acquired NDI.[6] The obstruction caused
hydronephrosis and polyuria can be improved only after the
release of the urinary obstruction.
As for the treatment in this patient, a low dose of oral DDAVP

was primarily given to manage polyuria, of which is a synthetic
analog of the endogenous hormone AVP, but with a 2000–3000
fold lower vasopressor effect.[21] The binding of desmopressin to
the G protein-coupled V2 in the collecting duct results in
activation of the aquaporin channels by adenylate cyclase
increasing cAMP-dependent protein kinase and causing translo-
3

cation of preformed aquaporin channels to the apical membrane,
leading to increasedwater permeability and osmotic reabsorption
of free water. And a lower dose of DDAVP based on the symptom
control would avoid hyponatremia with excessive antidiuretic
effects as well as allow normal drinking and full night’s sleep.[22]

Later, HCTZ was prescribed into this patient after the diagnoses
of NDI. Apart from its well-known capacity in the inhibition of
the NaCl cotransporter in the distal convoluted tubule resulted
water diuresis,[23] Anne P. Sinke et al indicated that HCTZ
partially protects polarized mouse cortical collecting duct
(mpkCCD) cells against lithium-induced downregulation of
aquaporin 2 (AQP2) abundance.[24] However, whether HCTZ
enhanced the regulation of AQP2 or improve the response to the
AVP still need further examined.
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Figure 2. The pathological finding of benign prostatic hyperplasia.

Figure 3. The 24 hour-intake and urine volume of this patient.
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