
GRA ND ROUNDS 

PATHOLOGIC \vATER DRINKl NG 

Case 1:  52 y/o W/H  

PARKLAND HEHORil\L HOS P IT!\ L 
April 8, 197 1 

[Floyd c_. K~c+or] 

Following a head injury in 1930 the patient deve l oped ma l a i se , weakness, 
headaches , progressive polydipsia and pol yuria with daily urine volumes in exces s 
of 4 gallons. In 19 32 the diagnosis of diabetes insipid us was made . 'l'n~atment 

with pitressin reduced uri ne o utput f:com 4 gallo n s to l ess than 2 gallons dail y 
without improvement of other symptoms . He ent e r ed the Army in 1942 a nd dia<Jnosis 
of diabe tes insipidus was reaffi rmed . Whil e in the Army h e 1vas r esta rted on 
pitressin but urine output r emained high. In 1956 he was again treated with pitres s in 
but became confused and agitated a f t er 3 d a ys . He \vas told that h e had a n al l c rg i c 
reaction to pitressin. During the next few years he continued t o ha ve po l yur-ia 
with urine volumes in range of 10 t o 1 6 L daily . In addition t o ]Joly u ria a nd J:o ly
dipsia, he had frequent attacks p :cec i pi tated by ~xtreme anxi e ty. Dur ing these a t 
tacks he would become t e nse , fee l pains shooting do1vn both arms , he ... ,as unabl e to 
speak, complained of dizziness and had diplop i a and blurring of visin n . 

On admission to . the hospital his urine o utp ut was 7 to 10 L daily . Examina 
tion reveal e d a fri ghtened, i nsecure man, but otherwi se was normal . Elec tro 
cardiogram, chest X-rays , and s kull films 1ve re normal. Bl ood chemi s tries we r e : 
Na 135 mEq/L; K 4.1 mEq/L; Ca 9 .4 mg %; BUN 16 mg 0o . 

Water deJ2 riva tion test 

Urine flow Urine Osm Serum Na 
ml/min mOs m/Kg mEq/L 

 AM 8 . 0 69 136 
 PM 2.5 148 138 

 PM 1.0 403 138 
 PM 0.75 520 135 
 PM 0.5 609 133 
 PM 0.4 672 133 

Impres s ion : 

Psychogenic wate r drinker with normal response to wa t e r deprivation. 

Course in hos pital: 

Patient was reassure d that he did not have a serious organic discage . Da ily 
urine volumes thereaf t er fel l to approximately 2 liters . Random urine s pecific 

gravitie~ rose to 1.017 to 1.020 . 
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Case 2: . 8 yjo W/M  

Seven months b e f ore admission to the hospi tal this 8 y/o boy beg an drinking 
large quantities o f water ( 3 a l asses ev.::ry hour ) assoc i.a t e d with mark cc! po l ·,--uria 
and urinary frequency (q 1 ho ur during the day and '1 2 hours during th<2 nig ht) . 

One month before admiss ion he had the mumps . \•!hen seen by his f amil y docto r 
urine specific ~·ravity was 1. 002 . Diagnos i ,; of di abe t es insi p i dus wa s conside r ed . 
The patie nt was referred to a neurosurgeon v1ho obtained the hi story of d iff iculty 
in writing for one year and episodic fogging or vis ion for one month . i::: xaminati on 
was unremarkable except for positive Babinski and Oppenhe im on the righ t .. 

The patient was then refe rred to  for further evaluatio n . Phy s i ca l exanina
tion was completel y with i n normal limits ; there we re no patho l ogical r eflexes at 
this time . Skull X- rays were negative . Vi sual fields were normal . El ectroencephal ograrr 
s -ugges t ed a posterior , midline l esion ex tending to the l eft. 

On admission blood chemistries were : Na 159 mEq/L; K+ 4.9 mEq/L; Cl 129 mEq/L ; 
co2 26 mEq/L; BUN 2 mg% ; urine speci fi e g~·avity was l. 002. 

After 8 hour s of water deprivation urine volume averaged 5 ml/min ., urine speci fic 
gravity was 1.010 and serum Na was 14 5 mEq/L. 

Hickey-Hare t est: 

1) 20 ml H20 per Kg body weight given over period of 1 hour . Urine flow was 
then 3 to 3. 6 ml/min. 

2) 0.25 ml of 2.5% NaC l per min . per Kg v1as given for 45 min . (300 ml). 

Urine flows were: Sp . Gr . 

15 min 3 .6 ml/min 1.006 
30 min 2.0 1.010 
45 min 2.9 1.008 
75 min 3.1 

105 min 2.3 
135 min 3.5 1.007 

On the basi s of the polyuria in the face of hypernatremia and th e fai lure to 
respond to hypertonic s.al ine , a diagnosis of organic diabetes ins ipidus was made 
and treatment with pi tress in tannate in oi l instituted. For the 24 hours precr~ cii ng 

the first injection of p itress in the urine volume was 8100 ml. Fo l lowing the in
jection of 4 units of pi tress in tannate daily for 3 days, daily urine volumes ~-.•ere 
5300 ml, 5 890 ml a nd 4200 ml. 

Pitressin injections were the n discontinued and 4 days later the water depriva
tio n t est repeate d. Th e following results were obtained : 
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Urine Ur ine Serum 
Flow Osmolarity Sodi Lun 
cc/hr mOsm/L mEq/L 

10:00 AM 60 1 61 145 
12:30 PM 55 249 1 46 

2 : 30 PM 20 448 1 47 
4:30 PM 16 565 14 8 

ove rnight 623 

Interpre t a tio n : 

Ess e ntially norma l r esponse to wate r deprivation. Th e r efore , the polyuri a 
most likely due to p sychogenic pol y d ips i a . 

Retrospec t i ve psycho l og i cal h i s tory revea l ed that t h e pati en t was a v e ry br ight , 
sensitive individua l who \vas ser ious l y di s t urbe d by the sadis ti c beh avior o f hi s 
teacher. In addition , his f a ther h a d diabetes me ll i t us ·a nd f r equentl y di scuss e d his 
own symptoms of po lyuria a n d po l ydi ps i a in the presen ce of the patient. 

On admis sion the hypernat remi a , ] oV/ u r ine specific gravity and the fai lure t o 
respond to hyperton i c NaCl probabl y r ep r esented a t rans i ent f a ilure to secret e ADH 
or to respond to ADH after prolonged p a t ho l og i c wa t er d r ink ing. 

Case 3:  34 y(o W/M  

Patie nt was in a rac ing c a r a c c ide n t in  19 70 , s uffe r ed spina l cord com
pression a t C 6-7 and the r eafte r was q uadripl eg i c . He 1vas transfer r e d to  

 f o r physioth e rapy a nd did we ll until  1970 when h e be
came depressed a n d e xhi1Ji t ed marked b e havi ora l cha nges . He deve l oped persistent 
spiking f e ver, polydipsia a n d po l yur i a with urine vo l umes up t o 18 l iters/rloy. He 
·appeared to have dec r eased sweating. The r e was a urina ry trac t infe c tion v1hich c lear ed 
with antibiotics , but the f eve r persis t ed. The c ause of the f e v e r was n e ve r es t ab li s h ed 
and was eventually attribute d t o a utonomic dysfunc tion. 

'-..... Blood chemis trie s we r e : Na 136 mEq/L; K 4.3 mEq/L; Ca 8 . 2 mg% ; BUN 7 mg 9.; ; 

creatinine 0.5 mg %. Intra ve n o us pyelog r am did no t s how a n y e v idence o f u ri na r y tract 
obstruction . Urine volumes r anged b e t ween 7 and 1 8 lite r s/d ay and urine osmol a li ties 
were appro xima t e l y 100 mOsm . Urine sod ium e xcre tion was as high as 800 mEq/clay , b ut 
was roughly equa l to intake . 

He was cons ide r e d t o h a ve d iabe t es i ns ipidus p lus r e n a l salt wa staqc second a ry to 
pyelonephritis . He was give n 10 to 30 units pitress in daily whi c h decreased ur ine 
volumes to 4 lite r s /da y, but r esulte d in a fall in serum sodium t o 116 mEl{/L accom
panied by s omnole n ce a nd confus ion. Urine s odium e xcre tio n inc r eased abov e intake 
(400 mEq v s 300 mEq). Dis continuatio n o f p itress in a nd fluid r es tric t ion res ulte d in 
decrease d urine volume to 2 lite rs daily a nd mainte nance of s odium bala n ce o n 100 
mEq sodium diet. 
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Impress ion: 

Psychoge nic wate r drinking second.ary to quadri p l eg i a . The high r a te of salt 
excretion was due to excessive water intak e= .:1 nd salt l o.:1d c-; and was no t ,1uc· to 
primary r e nal salt wastage . 

case #4 : 48 y/o W/F 

This woman was first hospitalized on -70 bec a use of se i z ures . 
Serum Na 102 mEq/L; K 2.9 mEq /L; Ca 9 mg % and urine sp . gravity 1.006. 

p, t that time : 
l:KG , skull 

X- rays , IVP and brain scan were normal. Sh e was di schar ged with a di agnosis of 
grand ma l epilepsy and was placed on Dilantin and phenobarbita l . She \vas readmitted 
t o that hospital on -70 a fter two seizures and a t that time h e r l aboratory data 
were: Serum Na 116 mEq/L; BUN 6 mg% . She was dis charged, but r e turned to the hospi 
tal on - 70 after 3 to 4 ep i sorles of generalized seizures . At that time the 
history was obtained that s h e h ad been drinking 5 to 6 gallons of wate r daily for a t 
l east ti-m years. 

On that admission the laboratory data were : Se rum Na 103 mEq/1; !3UN 3 mg "o a nd 
urine specific gravity of 1.001. During the first few hour s in the hospita l s h e 
excreted 1000 to 1300 ml urine per hour, containing 6 7 mEq/L Na. She was cons i dered 
t o be a salt waster and v1as g ive n 2000 ml of 3% NaCl . This increased h e r serum Na 
to 130 mEq/L and osmolality t o 270 mOsm/kg . Uri ne osmo l a lity was 46 5 mOsm/Kg at 
that time sugges ting the possibility o f inappropriate secretion of ADH. 

On the first day of hosp italizatio n she h a d a urine output o f 18,000 ml and a n 
intake of 19 , 000 ml. During the next 3 to 4 days she was able t o take foo d and 
l iquids orally. She excr eted large volumes of urine containing 90 mEq/L of sodium . 
She was given l mg Florine£ a nd urine sodiwn concentration f e ll to 5 mEq/L . On a 
1 5 mEq sodium diet for 5 da,'s .,rine sodi um excreti o n was 50 to 60 mEq/L and f e ll to 
10 mEq after 5 mg of OOCA I . l"! . During t hi s time her flui d inta k e was not J:i g j d l 'f 
controlle d and she drank 6 t o 7 lite r s of H20 daily. Subsequently , s h e was t r ans 
ferred to a locked ward and res tudied. On a 15 mEq s odium diet with flu ids r estrict ed 
to 1500 ml per day she had no e vidence of salt wastage . 

Conclusion: 

1. Pathologic v1ate r drinking 
2 . Salt wastage secondary to large water intake and over- e xp ans i o n or ECV 
3 . A transient period o f "appar e n t inappropriate secr e tio n of ADII" durin g 

correction o f hypona tremia . 

Case #5: . 43 y/o W/M  

This man had epilepsy s ince 1 year of age , treated for several years with 
Di l anti n, phenobartital and mysoline. He h ad only a first grade education , cannot 
read or write, has live d all his life with his pare nts and has n e ver worke d . He 
has drunk large volumes of f l uids f o r several ye ars . ·In 1963 he wa s first note d to 
have hyper t e nsion. In  1970 h e was seen in the emergency room with BP of 210/120 



_. 5 -

and serum Na 1 30 mEq/L. He was s tarted on Naqu a and Ismelin. lle was bro ught t o 
the hospi t al 36 ho urs later af te r having h a d 6 t o 8 gra nd mal se i zures . 

Admission blood c h en • .:. .:;tries : 

Na 113 mEq/ L; K 2.6 mEq/L; BUN 7 mg %; c r eatinine 1.0 mg %. Urine sp . g r avity 
1.010. 

Course in hospital: 

He was treate d \vith iso tonic s alt solutions and serum Na ros e to 1 35 mEq/L. 
Urine volumes rang ed b e t1ve en 3 a nd 6 liters per day on ad lib fluids . On the 8 th 
hospital day he was again s t a rte d on Naqua and low-salt di e t for his hyperte ns i o n. 
Two days later tl1e serum Na had fall e n to 112 mEq/L and the patie nt was l e tharg i c 
and confused. The hyponatremia corrected after stopping Naqua and salt r ep l acement . 

In  1971 he was s een in EOR for a seizure and again was noted to be 
hypertensive and wa s g ive n Naq ua a nd Isme lin. During th e next f ew days h e had i n-
creased seizure activity , had frequent vomiting and b ecame more lethargic . Ten 

days after starting Naqua h e was brought to the hospita l in coma . On admi ss i o n: 
serum Na 1 03 mEq/L; K+ 3.4 mEq/L; Ca 8 .9 mg %; BUN 22 mg %; urine osmolality 257; 
urine Na 29 mEq/L. He was initi a lly treated with 750 ml 5% NaCl and the n s twJilized 
on a regular diet with s e rum Na of 137. 

Additional studies: 

1) on 150 mEq Na diet and ad lib fluids urine volumes ranged b e tween 5 a nd 7 
L daily. 

2) On 15 mEq Na diet urine Na exc retions fell to 8 mEq/day within 4 days . 
No evidence of s alt •.va s tag e . 

3) On 150 mEq Na di e t a d lib fluid and Naq ua serum s odium f e ll to 125 mEq/L. 
4) On 50 mEq Na die t ad lib fluid and Naqua serum sodium f ell to 113 mEq/ L. 
5) After 1 2 hours of wat.e r d eprivation Uosm was 120 mOsm/Kg. 
6) After 5 units pitressin tannate in oi l Uosm rose to 318 mOsm/Kg . 

Conclusions : 

1) Pathologic water drinking 
2) Thiazide-induced hypon a tremia 
3) Impaire d ADH r e l eased 
4) Vasopressin-resistant concentrating defect. 
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POLYDIPSIC l\.ND POLY URIC STATES 

I OSMOTIC DIURES I S 

A. Glycosuria 
B. Urea loads 

II WATER DIURESIS 

A. Increased water inges tion 
l. Psychogenic water drinking 
2. Quadriplegia - autonomic dysfunction ve rsus psychogenic factors 
3. Potassium deficiency 
4 . Salt dep l etion - (? increased renin) 

B. Impaired secretion of vasopressin 
l. True diabetes insipidus 
2 . Potassium deficiency 
3. Prolonged psychogenic '-'Tater drinking 

C. Resistance of renal tubul e to vasopressin 
1. Hereditary nephrogenic diabetes insipidus 
2. Potassium deficiency 
3. Hypercalcemia 
4 . Obstructive uropathy 
5. Prolonged wate r diuresis 

a. diabetes insipidus 
b. psychogenic water drinking 
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EXCRETION OF SOLUTE-FREE WATER 

I Delivery of Filtrate to Distal Diluting Segment 
A. GFR 
B. Proximal reabsorption - controlled by ECV 

II Sodi~~ Reabsorption in Ascending Limb of Henle 

III Water permeability of Distal Nephron 
A. ADH 
B. Hydrocortisone 
C. Calcium 

IMPAIRED WATER EXCRETION FOLLOWING THIAZIDES 

1. Inhibition of Distal Sodium Reabsorption 
2. Salt depletion and + ECV 
3. Stimulation of Proximal Sodium Reabsorption 
4. Decreased Distal Delivery of Filtrate 
5. Decreased Solute-free Water Formation and Excretion . 

\, 
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NON-EDEMATOUS HYPONATREMIC STATES 

A. PATHOLOGIC \•lATER DRINKING -

1. ECV expanded 
2. high urine sodium 
3. urine osmolality - usually hypotonic, but may b e isotonic 

or hype rtonic. 

B. SALT DEPLETION ( t renin + t ADH + t thirs t) 

1. ECV usually contracted, but may be re-e xpanded t o normal 
by H2o. 

2. In absence of r e nal disease urine sodium is usually l ow; 
may rise as ECV r e - expanded with H2o. 

In pres e nce of renal disease urine sodium is high. 
3. Urine osmolality us ually hypertonic. 

C. SYNDROME OF INAPPROPRIATE SECRETION OF ADH 

1. ECV expanded 
2. high urine sodium 
3. urine osmolal"ity - hypertonic. 

'• 

·- lO -
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