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INTRODUCTION

U
rinary ascites is an uncommon condition mainly
associated with trauma or surgical-induced uri-

nary bladder perforation.1 It is known that polyuric
syndromes, including psychogenic polydipsia and cen-
tral or nephrogenic diabetes insipidus (NDI), may
induce dilation of the urinary tract and rarely chronic
renal damage.2,S1–S3 We report the exceptional clinical
case of a young man hospitalized for the study of pro-
gressive massive ascites after a lumbar trauma, who had
a personal and familiar history of polyuria-polydipsia.
CASE PRESENTATION

A young man, aged 16 years old, was admitted to our
hospital for the study of massive ascites requiring an
abdominal drainage puncture to alleviate pain and
respiratory discomfort. Approximately 4 months
earlier, he had suffered lumbar trauma after a fall from
a vehicle, followed by transitory macroscopic hema-
turia and slowly progressive abdominal distention. At
admission, his vital signs were normal, without facial
or distal edema and no evidence of lumbar trauma.
Laboratory testing revealed a normal hematological
profile, a slight increase in serum creatinine level (1.28
mg/dl), a very low urinary density (Table 1), and low
urinary creatinine level (7 mg/dl). A diagnostic/thera-
peutic drainage of ascites was performed, revealing a
clear fluid with mild hypercellularity (300 mononuclear
cells � mm3), creatinine concentration of 3.26 mg/dl,
and without increases in triglyceride levels. Image-
nological studies (ultrasonography and computed con-
trasted tomography) revealed severe bilateral
hydroureteronephrosis without evidence of
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obstructive factors but with signs of old fractures on
11� and 12� left ribs, massive ascites, and a left peri-
renal collection that was filled by leakage of contrast
media from the renal pelvis (Figure 1a-d).

After several therapeutic paracentesis, ascites
reproduced rapidly while the patient remained
intensely polyuric (urinary output of 22 l/d). He
recognized a long-lasting history of polyuria and
polydipsia, since he could remember, having suffered
school bullying because of frequent urination and
enuresis. The polyuria-polydipsia condition was shared
by many members of his maternal family (Figure 2). No
history of treatments or drugs was obtained.

A cystoscopy examination was performed, ruling
out obstructions or lesions at the low urinary tract,
although a distended and trabeculated bladder was
observed. A pyelovesical pig tail at the left side and a
Foley catheter were inserted, with rapid resolution of
the ascites, although maintaining a small perirenal
collection at ultrasonography. All microbiological cul-
ture test results of the ascites fluid were negative,
including mycobacteria.

Once the patient was stable, he was submitted to a
short (7 hours) water deprivation test, without changes
in urinary volume (700 ml/h) nor increase in urinary
density (starting with 1.003 and ending with 1.002) but
an increase in natremia to 154 mEq/l. No response was
obtained after arginine vasopressin administration (2
nasal puffs after the test and 1 tablet every 12 hours in
the following 2 days), remaining with polyuria and
polydipsia, but ascites did not recur. An empirical
treatment with oral hydrochlorothiazide failed,
without changes in urinary volume, and we decided
not to try with indomethacin.
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Table 1. Results of laboratory tests at admission and discharge
Biochemical results At admission At discharge

Serum creatinine (mg/dl) 1.28 0.57

Uremia (mg/dl) 13 11

Serum sodium (mEq/l) 139 140

Serum potassium (mEq/l) 3.8 4.5

Serum chloride (mEq/l) 105 101

Hemoglobin (g/dl) 11.6 11.6

Serum albumin (g/dl) 3.4 4.3

Urinary density 1.002 1.002
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A genetic analysis by direct sequencing of all the
AVPR2 and AQP2 coding exons identified a hemizy-
gous variant in AVPR2, c.604C>T (p.R202C), predicted
to be pathogenic.3 His mother, with a long history of
polydipsia and polyuria of 7 l/d, is a heterozygous
carrier for the same variant.

DISCUSSION

This exceptional case illustrates the unusual diagnosis
of a familiar NDI after a traumatic injury of a severely
dilated urinary tract in a young man.

The high rurality, early beginning of the polyuric
syndrome and coexistence of relatives with the same
condition, may explain the diagnostic delay. During
school, the patient had to retain voluntarily very high
urine volumes that may have caused the massive
chronic bladder distention, with secondary vesicoure-
teral reflux.

The study of the ascites fluid suggested a urinary
origin because its creatinine concentrations were
higher than the serum but lower than the urinary,
although it was under the normal values owing to the
very diluted urine. Edema was not found in other sites
of the body, and no evidence of liver or other renal
diseases as causes of the ascites was found. An infection
of the peritoneal space was also discarded by cultures,
and the mild increase in the mononuclear cells was
Figure 1. Bilateral hydroureteronephrosis and urinary fistula at the left pye
the 11a and 12a left ribs. (b) Ultrasonography revealing severe dilatation o
mography showing severe ascites, dilatation of both urinary systems and e
distention of bladder, both ureters and pelvis and a pig tail catheter posi
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attributed to sterile irritation of the peritoneum by the
presence of the urine.

Urinary ascites associated to traumatic or surgical
injury of the urinary bladder has been reported.1,S4 In
our patient, one of the fractured ribs may have pene-
trated the retroperitoneal space during the trauma,
wounding a dilated pelvis and creating a small
communication between the retroperitoneal and peri-
toneal space, causing the massive ascites facilitated by
the enormous urinary volumes. Only one similar case
has been reported, but the cause of the urinary tract
damage could not be identified.4 We are confident on
the injury mechanism proposed in our patient because
scan results revealed contrast leakage from the renal
pelvis to the retroperitoneum in the vicinity of a rib
fracture, and ascites resolved after the isolation of the
urine fistulae with a pig tail insertion. The beginning of
polyuria at childhood, the absence of drugs or other
medical conditions, and the existence of affected rela-
tives in the mother’s family suggested a rare inherited
condition characterized by a kidney insensitivity to
arginine vasopressin with the consequent inability to
concentrate the urine: hereditary NDI. This condition
has been described in an X-linked form in association
with changes in the gene encoding the AVPR2 or an
autosomal form owing to genetic variants in the water
channel AQP2, both inherited in a recessive fashion,
although dominant forms have been reported.S5

Approximately 90% of the patients carry variants in
AVPR2, and >250 mutations have been described until
today.5

The AVPR2 variant carried by our patient and
shared by his mother has been described previously in
persons with moderate-severe NDI phenotype3,S6;
functional in vitro assays have revealed that this variant
has normal expression and reaches the cell surface
without affecting the mRNA expression, but ligand
binding activity is significantly reduced in comparison
localiceal area causing massive ascites. (a) Sequelae of fractures at
f pelvis and calices of the left kidney. (c) Computed contrasted to-
xtravasation of contrast media to the left perirenal space. (d) Severe
tioned at the left side.
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Figure 2. Familiar pedigree. Circles represent females, squares represent males, rhombuses unknowns. Individuals affected with the polyuric-
polydipsic syndrome are represented as black filled symbols. An arrow identifies the index (proband) patient described in the manuscript.
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to the normal protein.6 Altogether, missense variants
represent more than half of the NDI cases. Arginine to
cysteine is the most common amino acid substitution in
AVPR2, and arginine, the amino acid with the highest
mutability rate, is more likely to cause a clinical
disease.7

Because vasopressin receptor genes are in the X
chromosome, it is important to highlight that polyuric
syndromes may be observed in women carrying these
variants. Nevertheless, the random X chromosome
inactivation produces a capricious degree of pheno-
typic expression5

As with most rare diseases, little long-term clinical
data exist to inform management and prognosis. Pre-
vious reports have highlighted the potential compli-
cations of flow uropathy and behavioral abnormalities,
such as attention deficit disorders and severe psycho-
motor delay, sometimes associated with intracranial
calcifications.8 New treatment approaches for congen-
ital NDI have been tested in animal models, but efficacy
in patients has not yet been confirmed.9,S7,S8

CONCLUSION

Physicians should be encouraged to follow-up families
with suspected X-linked NDI and to consider early
Table 2. Teaching points
Concluding remark

Polyuric syndromes might induce massive dilatation of urinary system.

Inherited forms of NDI manifest as polyuria-polydipsia during early childhood.

AVPR2 variants are the most frequent cause of Inherited NDI.

Traumatic lesions of an hydroureteronephrotic kidney might cause ascites syndrome if
connections between retroperitoneum and peritoneal space occurred.

Any patient with blunt abdominal trauma and macroscopic hematuria should undergo
formal assessment including contrast assisted cross sectional imaging to assess for
renal and ureteric injury.

NDI, nephrogenic diabetes insipidus.
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genetic testing of symptomatic relatives, (pre)symp-
tomatic females, or at-risk male infants to prevent
dehydration associated with significant morbidity and
mortality, provide advice on double voiding to reduce
further dilation of the urinary tract, and perform reg-
ular ultrasound surveillance. The main teaching mes-
sages are found in Table 2.
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