DIAGNOSTIC CHALLENGE
The Man Who Drank Too Much
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A 35-year-old male presents with excessive thirst and urination of abrupt onset which he dates back to getting married
2 years ago. He awakens to drink and urinate 5 times nightly. There is no other significant medical or family history. Results
on physical exam were unremarkable. Serum electrolytes, urea, creatinine, calcium, phosphate, and liver function tests were
all within normal limits. Urine analysis revealed low specific gravity and osmolality, at 1.005 (Normal: > 1.015) and 190
mOsm/kg (Normal: 700 — 1400 mOsm/kg) respectively (1).

Q1: What would be your differential diagnosis for this patient?
Q2: How would you distinguish amongst the polyuric syndromes?

Hoffmann-La Roche Limited

Together, with a strong Focus on the Future, cancer care
will reach new levels. We know a brighter future for cancer
patients and their physicians is within reach.

Ee——
| ————)
DAL MED JOURNAL/VOL. 28 NO. 1

39




Picture Your
Practice
Here

Prince Edward Island:
A Great Place to Live,
Work and Play

For information on
physician opportunities
contact:

Dr. Don Ling

Physician Recruitment
Coordinator

Health and Social Services
PO Box 2000
Charlottetown

PE.I C1A7N8

Tel: 902 368 6131
E-mail: tdling@ihis.org

Health and
Social Services

...Because H

sanofi~synthelabo

Sanofi-Synthelabo, i giobal
healthcare company built on the successes
of an innovative worldwide R&D
organization, congratulates the 1999 graduates
for all their passion and commitment.

L'essentie| .+
c es¢
crers la ¢
ealth Ma anté

Sanofi-Synthelabo, ungroupe
pharmaceutique global, construit grace aux
succes d'une Recherche mondiale
innovante, tient a féliciter les diplomés 1999

pour leur passion et leur engagement.

PARKE Davis

STRIVING TO MAKE MIRACLES HAPPEN
A LITTLE SOONER

Miracles can happen.
But behind every miracle is hard work and determination.
The determination to make our lives a little better,
the hard work necessary to get closer to a cure.

It doesn’t happen overnight; it often takes years of
dedicated research. But when that research culminates in
a breakthrough or a new pharmaceutical,
miracles become possible.

Committed to hard work, determination and caring.
The qualities that can make miracles happen.

PARKE-DAVIS

Scarborough, Ontario M1L 2N3

“We believe our first
responsibility is to the
doctors, nurses and
patients, to mothers and
fathers and all others who
use our products and
services.”

- From the first tenet of the Johnson &
Johnson Credo

goﬁmmdgdmm

MEDICAL PRODUCTS

DAL MED JOURNAL/VOL. 28 NO. 1

40



Al: A brief list of causes for polyuria is shown below.

Major polyuric syndromes (2)

]

. Primary disorders of water intake or output
A. Excessive water intake
Psychogenic polydipsia

DIAGNOSTIC CHALLENGE

Drug-induced polydipsia (Thioridazine, Chlorpromazine, Anticholinergics)
B. Inadequate tubular reabsorption of filtered water

Vasopressin (ADH) deficiency
a Neurogenic DI

b Drug-induced inhibition of ADH release ex) Narcotic antagonists

Renal tubular unvesponsiveness to ADH
a
b  Nephrogenic DI (acquired)

Nephrogenic DI (congenital and familial)

(1) Chronic renal disease, obstructive uropathy, unilateral renal
arterial stenosis, post renal transplantation, chronic pyelonephritis

(2) Hypokalemia
(3) Chronic hypercalcemia

(4) Drug-induced: lithium, methoxyflurane anesthesia, demeclocycline
(5) Various systemic disorders: multiple myeloma, amyloidosis

11
A. Glucose: diabetes mellitus
B. Salts, especially sodium chloride

Primary disorders of renal absorption of solutes (osmotic diuresis)

Various chronic renal diseases, especially chronic pyelonephritis

After various diuretics, including mannitol

A2: The causes for polyuria can often be elicited by a thor-
ough history including recent medications and procedures.
Routine blood work and a urine sample are helpful to ex-
clude diabetes mellitus and other electrolye abnormalities.

If the etiology remains uncertain, a number of spe-
cialized tests can be used to differentiate between excessive
water intake, neurogenic DI, and nephrogenic DI. In these
tests, the plasma osmolality is purposely elevated by either
fluid deprivation or hypertonic saline infusion. The key to
correct interpretation of these tests lies in the association be-
tween urine and serum osmolality. Urine osmolality values
that remain inappropriately low as the serum osmolality rises
suggest DI. A vasopressin challenge, whereby a subject is
given intravenous vasopressin, can differentiate neurogenic
DI from nephrogenic DI. Urine osmolality incresases mark-
edly in the former, but does not rise in the latter. These tests
must be done under carefully monitored conditions to ensure
those patients with psychogenic polydipsia do no ingest wa-
ter, and those with DI do not become critically volume de-
pleted.

If a clinical and biochemical diagnosis of neurogenic
DI is made and the etiology cannot be determined from the
history and physical examination, radiologic investigations
(by either CT or MRI) can be performed to rule out a
hypothalamic tumor (1).
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Q3: An MRI was done on this patient and a midline sagittal T1-weighted image is shown below (Fig. 1). What
is the abnormality? For comparison a normal sagittal T1-weighted image is shown in Fig. 2.

Figure 1

Sagittal T1weighted

Figure 1: Midline Sagittal T1-weighted MRI
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Figure 2

Sagittal T1 weighted

Figure 2: MRI of Normal Individual
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A3: Found in the posterior pituitary stalk, the storage site for
vasopressin appears as a hyperintense area on T1-weighted
images (3). The size of the hyperintense area, or “bright spot”,
appears to be related to the functional state of the neurohypo-
physis, being absent in patients with clinical symptoms of
neurogenic DI (3). However, since the “bright spot” may not
be seen in 10 to 20 percent of normal patients, failure to visu-
alize it on routine cranial MR images should not be viewed as

DIAGNOSTIC CHALLENGE

evidence of neurohypophysial disease (4). Failure to visual-
ize is thought to be due to the thickness of the cuts and vol-
ume of averaging of signal from surrounding fluid (3).

The absence of signal in the patient’s posterior pitui-
tary is the only abnormality. No neoplastic, vascular, or post-
surgical changes are seen. By exclusion, idiopathic DI is the
diagnosis.

Diagnosis: Idiopathic Neurogenic Diabetes Insipidus

Neurogenic DI frequently starts in childhood or early
adult life and is more common in males than females (2). The
major causes are as follows:

Idiopathic DI accounts for approximately one-quarter of cases
of DI (5). This usually starts in childhood and is sel-
dom associated with anterior pituitary dysfunction.
This diagnosis is made by exclusion of all other causes.

Neoplastic lesions of the hypothalamus or pituitary, includ-
ing craniopharyngiomas, germinomas, and metastatic
tumors.

Pituitary or hypothalamic surgery which usually develops
within one week following surgery and may become
chronic.

Severe head injury is usually associated with fractures of the
skull.

Vascular lesions may rarely cause DI. Causes include: shock,

the treatment of patients with neurogenic DI (1,2). The sever-
ity of the disease determines the frequency of administration
of DDAVP. Adequacy of replacement is monitored by regu-
lar measurement of serum osmolality and sodium. Patients
with some residual releasable ADH may respond to treatment
with several nonhormonal agents, including: chlorpropamide,
clofibrate, and carbamazepine (1,2). These agents work by
stimulating release of ADH. Patients with milder forms of
neurogenic DI may merely require adequate hydration.
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(6). Symptoms of excessive thirst and polyuria are compen-
satory measures when there is less than this.
Severe DI occurs when ADH secretory capacity de-
clines to the point where an abnormally intense stimulus fails
to elicit adequate ADH secretion for urinary concentration
(6). If severe dehydration ensues, patients may exhibit weak-
ness, fever, psychic disturbances, hypotension, tachycardia,
prostration, and death (2). Any patient with DI who is exces-
sively fluid restricted may develop hypertonic encephalopa-
thy when the serum osmolality exceeds 350 mOsm per kg
(1). In an acute hyperosmolar state, the central nervous sys-
tem experiences rapid shifts of water giving mental status
changes and neurologic symptoms, in addition to marked de-
hydration (1).
Intranasal or oral desmopressin acetate (DDAVP), a
synthetic analog of ADH, is typically the drug of choice in
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