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Abstract Electrolyte teaching point : Frequent hyponatremia in

Siribha Changsirikulchai, M.D.*

A B5 years old woman who had history of diabetes mellitus for 10 years
came to emergency room seven times in one year because of diarmea, vomiting and
aiteration of consciousness. She was diagnosed hyponatremia and received saline
replacement every times and then discharged after she had got improvement. The

cause of hyponatremia was investigated at her last admission. It was partial secondary

adrenal insufficiency that caused hyponatremia in this patient. Patients presented with ;
hyponatremia should be investigated to find out causes. (MJS 1999 ;2 85 — 90)
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HEENT cUnid

JVP s Unf

Heart, Lung : Un@

Abdomen  : suprapubic mass U AUTENIEY 10 cm.
Extremities : no edema

Skin turgor : Un#

mIaTIRTzuLduag lunriung

HaNsRIIMvBsUfuRNg

CBC :Hb 105 g/dl Hect 323 9%, wbc 6800
(N44% L 47% Mo 5% Eo4%) platelet
294,000

UA  vellow hazy,pH 5.5, sp.gr 1,005, albumin 1+,
sugar negative, wbc > 100/hpf rbe > 200/
hpf, epithelium 1-2/hpf, bacteria 2+

FBS 173 mg /dl. BUN 17 mg/dl, Cr 0.8 mg/d|
Na 110, K 5.3, Cl 94, 002 15 mEq/I

Problems
1. Hyponatremia
2. Lower urinary tract infection

3. suprapubic mass

nsantiulsna

WoFuguhadhiunissnulusw, Taldme
Frulaazladaaiz 1000 cc suprapubic mass
gl waladuduaunes hyponatremia Ingay
serum osmolality, urine osmolality, urine Na 3N
I¥msdnwin1e hyponatremia Tagld 3 % NaCl
intravenous auleien serum Na Wu 128 mmol/
wazdnwi lower urinary tract infection [aelW
Norfloxacine 1findudIznu

WA serum osmolality 248 mosm/i, urine
osmolality 381 mosm/l, urine Na 117 mmol/|
Imtasadosduiufiu SIADH (syndrome of
inappropriate  ADH) Lﬁ'aqmmgﬂmﬁﬁnwm:
euvolemia WLazA1 urine osmolality gININA"
plasma osmolality &7 0 (urine osmolality out of
proportion to plasma osmolality)

weiluni1gazifiasdaniiz SIADH  azda
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exclude N1z hypothyroidism LAz adrenal
insufficiency aanfaw JaleaN thyroid function test
uaz cortisol level FilanamiiiAa T3 = 74 pg/d
(normai 80-180 ), T4 =
45-125) FT4 = 079 nug/d (normal 0.7-2.0),
TSH (IRMA) =191
Fawaldleiu sick euthyroid syndrome wasen
cortisol fi 800 w. = 5.1 pg/dl (normal 5-25) u
a0 serum Na 128 mmol/| @slaaansn exclude

38 pg/d (normal

Wwiu/m! (normal 0.4-45)

Nz partial adrenal insufficiency 1 34vi1 insulin
induced hypoglycemia @alfipllNN1IATIATOU
Hypotha-~lamic—Pituitary—Adrenal axis Wa baseline
cortisol 16.4 Ug/d Uax peak cortisol ouei{tel
hypoglycemia (blood sugar 42 mg/d) @a 195
g/ dl (normal response Azl peak cortisol U
hypoglycemia ¥7ANT1 20 pg/d wazfen cortisol
%uqqmﬁ baseline 10 Wg/di) ?&mﬁumu'jwﬁ
partial adrenal insufficiency Taeniu primary vi3g
secondary adrenal insufficiency HUesei 1A
ACTH, LH, FSH uinLfn ldbaseline ACTH 19.9
pu/l (normal 10.0-46 pu/l) ACTH el
hypoglycemia 29.0 pu/l (normal response ACTH
AN hypoglycemia mi%uqq 3-5 1) FSH
1.91niu/ml (normal 41-124) uaz LH 4 Wu/ml
(normal 8NN 14) uazlayil CT brain lawu
pituitary mass TAlA prednisclone replacement 7.5
mg/"i'u ‘L‘uL"?'m fower urinary tract infection MaUFWDY
ArpenUfTmedly  uanfloanuidndagviedty
Fwsntdaamziatd waznanmeamdasnzaania

n1s3tiaQs

Hyponatremia a1 partial secondary adrenal
insufficiency (846 adrenal insufficiency AR

N primary hypopituitarism)

aiidse

Tgfthefinanuiindauslusmed es
alainmsfudumaungviiliindaudsn @
hyponatremia  fFvmelasaensed 1
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mTNA 1 Etiology of hyponatremia and hypocsmolality

Disorders in which renal water excretion is impaired

A. Effective circulatory volume depletion

1. Gastrointestinal losses : vemiting, diarthea, tube drainage, bleeding, intestinal obstruction

> wN

Edematous states
hypoalbuminemia

5. K" depletion

B. Diuretics
1. Thiazides in almost all cases

2. Loop diuretics
C. Renal failure

Nonhypovolemic states of ADH excess

Renal losses : diuretics, hypoaldosteronism, Na* wasting nephropathy
Skin losses : ultramarathon runners, burns, cystic fibrosis

heart failure, hepatic cirrhosis, nephrotic syndrocme with marked

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

a1msvadgUae hyponatremia  &lvgias
Wuanisneszuudseamann hypoosmolality #a
) plasma osmolality aeaaifin osmolal gradient
U blood—brain—barrier thaziadauidibrain cel
vhlviifim cerebral edema gfUasazfioinisfie
nausea, vomiting, headache, weakness, incoordination,
tremor, delirium, seizure, decerebrate posturing,
cramps, gait disturbance, conscious L‘l.]ﬁIEI‘NLL‘IJﬂ\‘l
TaganaaziUuconfusion audstupor vi3a coma®™”’
1IN TUAZDINILTAUNAHAETUaYUTE
T fonfisuasiuagi mnsiasfsziulasien
anay ossduloifananastig szl osmotic

adaptation @84 cerebrum YiTl¥B I TINTNUTA
Tudman waznonspecific awdlaszaulnfanans
MNINT iAo INTn1eTsuuUsEEINTULTININ
Pl
wanWlumIFusmEIneYas hyponatremia
arRBIATIUsE RRTRT MY LaEMITIRTIN
neaUfURmIunesn Ussidfessdnmade
U3e35 intake, 1 UseiRuSaiuanndeus i
goude T luszuumadiue s, UseiBansdn g
endutaaay, sanhmaludon, enAnnT Las
Yaeidlaadssanea asaTnme asusafiuanig
Wilugenme dduenaned 28
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A19 A 2 - Use of the physical examination to assess extraceliular volume

Body Compartment

Volume depletion

Volume expansion

Intravascular Mild

Supine BP normal

Orthostatic fall in
SBP>15 mmHg

Orthostatic rise in

Hypertension

S3 gallop

Elevated jugular venous
pressure

Hepatojugular reflux

>15 beats/min

Reduced jugular venous

pressure

Severe

Hypotension, shock

Interstitial systemic

Diminished skin turgor

Dependent pitting edema

Hepatic congestion

Interstitial pulmanary

Transcellular

membranes

Rales

Wheezing

Dry mouth and mucous

Diminished intraocular

pressure

Absent axilary sweat

Other compartments

Ascites

Pleural effusions

Tumadesaanevssdfjifnisalsse plasma
osmolality Wanennizlofanmanaanio
pseudohyponatremia Fan13zH plasma osmolality
argevdes dudunmelnfonsiade via true
hyponatremia xd hypoosmoiality

§LYIERaY  pseudohyponatremia G194
73"

vfla Posm aglungn hypoosmolality
Usudugmwiilusenie wazet urine osmolality
(U.osm) 61 urine osmolality Wagnin 100 mosm/|
mm@%@umn primary polydipsia %38 reset
osmostat €1 U.osm ®INAT 100 mosm/| ANz
Tofesshandurinmsduiugely §u UNa
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cﬁn‘iw‘ﬁl 3 : Etiology of pseudohyponatremia

A Low plasma Na® concentration with normal
Posm (280-285mosm/1 )
1. Severe hyperlipidemia
2. Severe hyperproteinemia
3. Post — transurethral resection of prostate

or bladder or ultrasonic lithotripsy.

B : Low plasma Na+ concentration with elevated
Posm (>280 mosm/1)
1. Hyperglycemia

2. Administration of hypertonic mannitol
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Yaenin 30 mEg/l azduain effective circulating
volume depletion 9IWY1N heart fallure, cirrhosis,

nephrosis Wetn UNa s71nA37 30 mEq/l asiy

NSIADH, diuretic, renal failure , adrenal insufficiency
TFINTOFFUUHINNMTFUALAIE hyponatremia

lemauemnin 1°

70 plasma osmolality

T

Normal Low

(280-285)

isotonic hyponatremia

v

Jm serum lipid, protein

volume depleted equivocal
U.Na U.osmolality
/\ U. Na
< 30 mkqg/I > 30mEqg/| U.osm<«100mosm/!

on adequate  on adeguate

intake intake reset osmostat
extrarenal renal loss

loss it Gl W diuretic

skin partial urinary

tract obstruction

UNHDET 1 UusIn M IAUANAIE hyponatremia

bluﬁgﬂimmﬁv @1 serum osmolality Haena
280 mosm/| &udldiu hypotonic hyponatremia
A9 NNeNANWE euvolemia, urine osmolality
N1NNI1 100 mosm/| ke UNa anaa1 30 mmol/|
andilduniz SIADH uimaiiadeneiiazdio
LN adrenal insufficiency waz hypothyroidism
aarlUlfefon wa thyroid function test Qﬂdﬂimﬁ
fifn FT4 uaz TSH Un@ T3 dudntioe deluidiu

'
=

anwolernY hypothyroidism &3 cortisol level 7
800 u. Twaeuldfl stress usnldleflvIoludl
adrenal insufficlency twazAaglunawiund ue
yindasBafrveuiliefidernaiondehadou
azimalandend iidadehguieenaasinnieg

(<280mosm /1)

assess body fluid

primary polydipsia

Elevated
(>280 mosm/1)

hypotonic  hyponatremia

97 serum glucose, hypertonic

infusion (¥4 mannitol, glycine

edema

Hypervolemic

hypotonic hyponatremia

U.osm>100mosm/l  CHF, nephrosis

U.Na match intake cirrhosis with

ascites

DDx Tunga SIADH
endocrine disorders
CNS disorders

partial adrenal insufficiency @4 %ﬂLﬁaagﬂumdt
Unfazlifnnelafions uidefl stress fiazsas
M cortisol 1nEH Sumeldaansaaaiemwsld
Azl hyponatremia @ Famuaslavi Insuiin—
induced hypoglycemic test #laiFn cortisol Wagnin
20 ng/d® uagldime ACTH, LH, FSH LAnaznaa
gouwlu secondary adrenal insufficiency vi3ela
\WINzEN pituitary gland Smihdung f LH, FSH
TgUhevdanuadssdnfouuainisazdengs  us
Tuﬁjﬂ’saimﬁﬁmﬁnmmﬁﬁ hypopituitarism
wazyil¥iliim  adrenal insufficiency @vigual
hypopituitarism '’ a1 primary ﬁl pituitary gland
LONLIHATA tumor, ischemic necrosis of pituitary
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gland, infitrative disease #38 secondary a1n
hypothalamus, destruction of pituitary stalk &g
F1eflaYh CT brain liwuanEaund

hypopituitarism 81334 ischemic
necrosis %ﬂucj’ﬁ‘m DM wWu# ischemic necrosis 994
pituitary gland 18" Teeguredmlngazlal
AnwnzaINIININARTNTEY  hypopituitarism  uag
HadglaAauden  guigerrazuidliganieu
gounae thninaslafiensi

e cortisol deficiency a=fi hyponatremia
N effective circulatory volume aﬂﬁhaﬂ AU

1920 yaufeneastld ADH

plasma ADH ﬁﬂqﬁu
antagonist sxurluenAnUnsiale?’
masnwilufhensifluszaseniilngowsh
18l 3% NaCl replacement uazinwnnisinde
Fadunefineliifn stress drumasnwszezen
1#1% prednisolone replacement Fawawanle
prednisolone 81 7-8 @ouglUaelaifin hypona-

tremia a8

a3
Twgrefidnaclnfenlubens aslasu
msFuAumEwnRY e Lazfauazlvniiifiasy
Nz SIADH {ludumawed hyponatremia @33
exclude NMIENN endocrine disease paNMBY
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