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Abstract Electrolyte teaching point : Frequent hyponatremia in 
elderly patient 

Siribha Changsirikulchai, M.D.* 

A 65 years old woman who had history of diabetes mellitus for 10 years 

came to emergency room seven times in one year because of diarrhea, vom~ting and 

alteration of consciousness She was diagnosed hyponatrem~a and received saline 

replacement every t~mes and then discharged after she had got ~~provemen t  The 

cause of hyponatremia was Investigated at her last adm~ss~on It was partial secondary 

adrenal ~nsufflciency that caused hyponatremia In this patient Patlents presented with 

hyponatrem~a should be investigated to f~nd out causes (MJS 1999 , 2 85 - 90) 
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HEENT : dni  

JVP : dni? 
Heart, Lung : dn i  

Abdomen : suprapubic mass "uind3:ulm 10 cm. 

Extremities : no edema 

Skin turgor : dn i  
m~msa~seuudue~lu~nm.vl"dn~ 

D - u~nisr?lsaoniaGa~daumni~ 
CBC : Hb 10.5 g/dl, Hct 32.3 %, wbc 6.800 

(N 44% L 47% Mo 5% Eo 4%) platelet 

294,000 

UA : yellow, hazy pH 5.5, sp.gr 1,005, albumin 1 +, 
sugar negative, wbc > 100/hpf rbc > 200/  

hpf, epithelium 1 -2/hpf, bacteria 2+ 

FBS 173 mg /dl, BUN 17 mg/dl, Cr 0.8 mg/dl, 

Na 1 1 0, K 5.3. CI 94, C02 1 5 mEq/l 

Problems 
1. Hyponatremia 

2. Lower urinary tract infection 

3. suprapubic mass 

ni5 i isQwIs~  
~ d a ~ u r ; i h u ~ i ~ i u m ~ ~ n w ~ ~ u ~ w .  ~ a d a l u  

nawfiaa1a:~m'fidaia: 1000 cc suprapubic mass 

~1u1d IL~:I~~~&.J~ILMV~ hyponatrernia h u d i l  

serum osmolality urine osmolality, urine Na <au% 

lf i137nwinia: hyponatremia bnwliaX 3 010 NaCl 

intravenous ~ 1 6 i 1  serum Na bgu 1 2 8  mmol/l 

uaz?nv+i lower urinary tract infection ~ E I \ $  

Norfloxacine .afjn%ud3cniu 

Ma serum osmolality 248 mosrn/l, urine 

osmolality 381 mosm/l, urine Na 1 17  mmol/l 

liaXflia'7~~6t1~8ail6uii~3u SIADH (syndrome of 

inappropriate ADH) ~ d a u n n ( d a u i j ~ n w m c  

euvolemia bba:h~ urine osmolality qsn-didi 
plasma osrnolality uln (urine osmolality out of 

proportion to plasma osmolality) 

b l~%unis$:~ i iw i ' t~n ia :  SIADH $%&oil 

Case Report 

Medical Journal of Srinalcharinwirot 

exclude n11: hypothyroidism bbar adrenal 

insufficiency aonfiaw :il16i#~ thyroid function test 
u dd 

lla: cortisol level 4q16~anilcma T3 = 7 4  pg/dl 

(normal 80-180 ), T4 = 3.8 pg/dl  (normal 

4.5- 1 2.5), F r 4  = 0.79 pg/dl  (normal 0.7-2.0), 

TSH (IRMA) =1.91 piu/ml (normal 0.4-4 5) 

dilwal.u"116n"u sick euthyroid syndrome aba~k i  

cortisol Wd 8.00 u = 5.1 pg/dl  (normal 5-25) %w 

w:Wd serum Na 128 mmol/l ~ d & i ~ i 3 t I  exclude 

nia: partial adrenal insufficiency 16 %If1 insulin 

induced hypoglycemia iob%iab~unlsmsaeaau 

Hypotha-lamic-Pituitary-Adrenal axis w w  baseline 

cortisol 16.4 pg/dl  bba: peak cortisol vsw:r,Jdad 

hypoglycemia (blood sugar 42  mg/dl) go  19.5 

pg/dl  (normal response 9 ~ f i 6 1  peak cortisol "uzz  

hypoglycemia ~ inn-d i  2 0  pg/dl  lbaz ik i  cortisol 
2 
v u q i l n i i  baseline 10 pg/dl )  $ i l i T ~ u ~ ~ u a ' i ~  

partial adrenai insufficiency b~wb&.J primary w?a 
* * I  

secondary adrenal insufficiency (i'da~siuti'lnail 

ACTH, LH. FSH b $ h b i a J  16dibaseline ACTH 19.9 

p u / I  (normal 10.0-46 p u / l )  ACTH "11:i 

hypoglycemia 29.0 p u  / I (normal response ACTH 

anrr i i  hypoglycemia nas$up 3-5 I )  FSH 

1.91 piu/ml (normal 41 - 124) llac LH 4 piu/ml 

(normal ~ inn-di  14) bba:~6fl1 CT brain 'bdwer 
pituitary mass 'bn?$ prednisolone replacement 7.5 

mg/% %ubiail lower urinary tract infection mournail 

~v iou i l~ f iqau:d%~'  ~ a w r r d a w a i u ~ ~ n ~ a ~ d a u i d u  

mui~nGaaiar~a i l16  ~~a:nanaiuaauGaaia:oan16 

Hyponatremra $ ~ n  partral secondary adrenal 

insufficiency (61bMq adrenal rnsufficiency ai$bgw 

$in primary hypopitu~tar~sm) 

a5dsiu 
\ u ~ d a u $ ~ s a ; r w u i ~ n ~ a ~ ~ < % u i i i l n i u ~ i  m s  

~ : 1 6 i j n 1 ~ 8 u 6 u ~ i m  ~ ~ f i l ~ ~ ~ n b a ~ ~ i d i  $il 

hyponatremia imb~q16'&~131il$ 1 ' 



Vl1419i 1 : Etiology of hyponatremia and hypoosmolality 

Disorders in which renal water excretion is impaired 

A. Effective circulatory volume depletion 

1 .  Gastrointestinal losses : vomiting, diarrhea, tube drainage, bleeding, intestinal obstruction 

2. Renal losses : diuretics, hypoaldosteronism, Na' wasting nephropathy 

3. Skin losses : ultramarathon runners, burns, cystic fibrosis 

4. Edematous states : heart failure, hepatic cirrhosis, nephrotic syndrome with marked 

hypoalbuminemia 

5. K' depletion 

B. Diuretics 

1 .  Thiazides in almost all cases 

2-  Loop diuretics 

C. Renal failure 

D. Nonhypovolemic states of ADH excess 

1 .  Syndrome of inappropriate ADH secretion (SIADH) 

2. Cortisol deficiency 

3. Hypothyroidism 

E. Decreased solute intake 

F. Cerebral salt wasting 

Disorders in which renal water excretion is normal 

A. Primary polydipsia 

B. Reset osmostat : effective volume depletion, pregnancy, psychosis, quadriplegia, malnutrition 

a in isms(dau hyponatremia i a u l u d s c  

1~ua in i~~1 isseere r~sc f l iws in  hypoosmolality 

LBO plasma osmolality anasszlfim osmolal gradient 
K 

Cer blood-brain-barrier u i s t l ~ ~ a u l ~ i b r a i n  cell 

w"i%ps"sfim cerebral edema $ d a u s c f i o i n ~ s f i a  

nausea, vomiting, headache, weakness, incoordination. 

tremor, delirium, seizure, decerebrate posturing, 

cramps, gait disturbance, conscious l d i h u d a s  

bmuaissc~~uconfusion suffsstupor ~ 5 a  
A 
~ ~ ~ I ~ ~ u ~ ~ ~ I ~ ~ u ~ R ~ L H ~ I ~ ~ T $ ~ ~ ~ ~ ~ ~ ~ ~ ~  

bsll~iu~Wddi~~ac$uadCer maiusawr?adsc6erb~~iuu 

amas 61s:Kub~~Z~uamas%i"1 s r i  osmot~c 

adaptation ms cerebrum ~ h % p s " o i n i s ~ u i a 9 ~ ~ 4 n  

b.%?n~su llacnonspec~fic su~dasr611b"b l~u~and i  

asu in  7 ~ ~ ~ f i m ~ a i n i s w i s s r e r e r e l s c a i ~ ~ u ~ ~ s s ~ i n  

$u1my 

~~u~wis%Pdnis~6u~iai1nq"uas hyponatrem~a 

sc~a\so i$u~se ls t%~sas i i sn iu  uacnisdsmsas 

wisps"aselfju3nisuis0d79 elsca'kM"~aseo%nniu~o 

else% intake. 1% e l s r % ~ 5 u i ~ ~ i b b a c ~ n ~ a b b i ~  

q ~ 1 8 u  'bfluscererwis~%Iuai~is, els:%uiiis 3 ldu 
ui%er&aiar, u iam$in ia lur~am,  uiqm~aa mop 

elsc%bsnelsr4iKa msasi isnlu naselsr~8uaniar  

$i"~uii,niu 6slumisisWd 2' 
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m1919d 2 Use of the physlcal examination to assess extracellular volume 

- -  

Body Compartment Volume depletion Volume expansion 

lntravascular Mild Hypertension 

Supine BP normal S3 gallop 

Orthostatic fall in Elevated jugular venous 

SBP> 1 5 mmHg pressure 

Orthosta?,~ rise in Hepatojugular reflux 

>15 beats/min 

Reduced jugular venous 

pressure 

Severe 

Hypotension, shock 

Diminished skln turgor 

Hepatic congestion 

Dependent pitting edema 

Raes 

Wheezing 

Dry mouth and mucous 

membranes 

Diminished intraocular 

pressure 

Absent axillary sweat 

lnterstltial systemic 

Interstitial pumanary 

Transcellular 

Other compartments 

%un13si;lm3a~nld~99d~~~fl13~a3doa plasma 

osmolar ty  ~ ~ a a a ~ n n i a z ~ . a a G u ~ d i a n n 9 w $ o  
A Y 

pseudohyponatremla "d\9niazi plasma osmolal~ty 

Y ~ ~ \ ~ M ? O ~ I  i i i a i l ~ m a z ~ ~ ~ f i ~ ~ h 1 9 ? ~  niil true 

hyponatremia ~ z z  hypoosmolal~ty 

aiawyaoa pseudohyponatremla 6oaisw191oa 

=i 3' 

bda Posm a$wn$%. hypoosmolal~ty 

el~:aduaniw$iluiianiu bbaz4.s urine osmolallty 

(U osm) 61 urne osmolal~ty .ld"ilfln-di 100 mosm/l 

a l b ~ q ~ z b ~ u ~ i n  prlmary polyd~psla M?EI reset 

osmostat f i ~  ~ o s m  u1nn41 100 mosm/l n13z 
~.a~Gu~di~za~sa~inni~~er~1~8~'bei dau U Na 61 

88 

Ascltes 

Pleural efiusons 

m1%1\9+ 3 : Etiology of pseudohyponatrernia 

A : how plasma Na' concentration with normal 

Posm (280-285mosm/l ) 

1 .  Severe hyperipdema 

2. Severe hyperproteinemia 

3. Post - transurethral resection of prostate 

or bladder or ultrasonic lithotripsy. 

B : Low plasma Na+ concentrat~on wlth elevated 

Posm (>280 mosm/l) 

1 .  Hyperglycemia 

2. Administration of hyperton~c mann~tol 



$oun?i 3 0  rnEq/l qzaguqin effective circulating mnSIADH, diuretic, renal failure, adrenal insufficiency 

volume depletion ~aN$a heart failure, cirrhosis, ~ a m ~ l ~ n ~ ~ d u u a m a n i ~ ~ u 6 u n i a r  hyponatrema 

nephrosis u.61 UNa rnnn i i  3 0  mEq/l ~ 8 u  1 6 ~ a u w u ~ ~ n d  1' 

a"m plasma osmolality 

IUormaI Low Elevated 

JI 
isotonic hyponatremia 

\1 
assess body fluid 

\1 
hypotonic hyponatrem~a 

Tm serum I~pid, protein 
it Tm serum glucose, hyperton~c 

~nfusion abdw mannto gyc~ne 

\/  

volume depleted 
I 

equivocal 

\1 
U.osmolaity 

edema 

it 
Hypervolem~c 

U. Na hypotonic hyponatremia 
\1--- 4 

< 3 0  mEq/l > 30mEq/l U.osm< 1 00mosm/i ~.os);n> lOOmosm/l CHF, nephros~s 

on adequate on adequate 
\1 

primary polydipsia U.Na match intake c~rrhosis with 
I 

Intar intake reset osmostat ascites 

extrarenal 
\1 

renal loss DDx % u n $ ~  SIADH 

loss abdu GI b$u diuretic endocrine disorders 

skin partial urinary CIUS disorders 

tract obstruction 

aawr~~~d 1 aasda~?\sn?s~u~%6)1az hyponatremia 

lugdaunu% lid1 serum osmoaity Coundi 
280 mosm/l daa$-"-ibn"u hypotonic hyponatremia 

w>aqii\sniug<nwar euvolemia, urine osmolality 

~ i n n - d i  1 0 0  mosm/l aawr U.Na ~innT6i 30  mmol/l 

~ z b ~ i \ 6 K u n i a r  SlADH aa~nis?t~<unia:6qr6a\3 
bbwnniar adrenal insufficiency bbaz hypothyroidism 

oofbJtlufiou wa thyroid function test (dau3188 

fidi Fr4 bba: TSH dnii T3 d i G n ~ a u  d\q'bda$in"u 

<n~ar"uo\s hypothyroidism dau cortisol level d 
8.00 u. %wvarb& stress uon'ba~%a'idss?o'bdG 

adrenal insufficiency ~~3irdio$ubna.vl"elnW b b i  
~inil~z%s~nvoa(daudGaini~~oa~5~~imriau 

~ e i i r n ~ t T ~ t ~ u ~ X i  giliiimiiah(dauoiqq:finiaz 

partial adrenal insufficiency ad ~ a a i ~ o i ~ u r n a r  
elnfisrli~niatT~16iu%~di aaidofi stress w"qz6oa 

ni> cortisol uin<u iianieibdai%j~~naiiaasr;iwawo'b6 
qzw"i6b$tfim hyponatremia <u 6a$u%jb6w"i Insuiln- 

induced hypoglycemic test #a'b661 cortisol c o u n i i  
20 p g / d l l ~  uar1~~&\3 ACTH. LH, FSH tdnqzm2as 

aou-dib8u secondary adrenal insufficiency s4?d%. 

aw%irfi pltultary gland f i ~ ~ i d d n 6  d i  LH, FSH 

% u ~ d a u ~ Q a s s ~ m d ~ ~ + i a ~ o ~ a a ~ a m a c j ~ z i d i q a  aa4 
%u(daunu6fididi1~amiliifi hypopituitarism 

bba:$i~$bfirn adrenal ~nsutficiency ti11w;"Uq 

hypopituitarism" aiqa8u primary d pituitary gland 

baab$uqin tumor; ischemic necrosis of pituitary 
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gland, infiltrative disease M% secondary $in 

hypothalamus, destruction of pituitary staik cdau 

9iu$&fi1 CT brain liwumai~findnfi 

hypopituitarism ~l$$:b~u$ln  ischemic 

necrosis ddu(dau DM wua ischemic necrosis ~ a a  

pituitary gland l&12-'7 bmu~dautiaul~qj~tl i i  

~nwm:oini9wiam8Gn~o9 hypopituitarism iba: 

auvtiulAeiou$i9uin (dauai$$r~i&auai~4uu 

dau~wfk~ ~ - t ~ ~ n a m b g ~ i u ~ d i ~ ~  

(daa cortisol deficiency $:a hyponatremia 

$in effective circulatory volume a mdias s r ~ u  

plasma ADH ~ ~ a $ u ~ ~ , ~ ~  iiaridawnno+~fl ADH 

antagonist ~riin7~1ai~fimelnGi~m~~ 

m~%nwilu(dausiu~u~ru:ii~n~ib~~~~~~di 
l m l f l  3% NaCl replacement bba:?nvinia:fimifa 

da~dunia:~fialfl~Am stress tiauni~Tnwi~:u:uia 

'bm7fl prednisolone replacement d 9 ~ t h i n l 6  

prednisolone NI 7-8 iGou(dauliiAm hypona- 

tremia bau 

~ucji laudi ima:~.ai ia~~ui~amRi m4lKTu 

nis3uhw7ai~s/lqw,nqiu bbarfiou$:lKni9?G$dfl 

nia: SlADH i~uaiinq.lras hyponatremia ma9 

exclude 6173%')11\3 endocrine disease oonfiou 
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