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Marked hypernatremia in suprasellar germinoma lacking a sense of thirst

Kentarou ARAI, Hiromasa AKIMOTO, Taketoshi INOKAMI, Sachiko KAKUTA, Shunya UCHIDA,
Mitsumasa NAGASE, and Toshiko SHIMIZU

Division of Nephrology, Department of Internal Medicine, Teikyo University School of Medicine, Tokyo,

*Horinouchi Hospital, Saitama, Japan

We here report a 17-year-old high school boy having suprasellar germinoma who presented marked
hypernatremia probably due to damages of both the osmoregulation and thirst centers. He was in good
health until July, 1996, when he noticed slight general malaise and complained of dryness of the mouth,
but without polyuria. He was found to have hypernatremia of mild degree(serum Na 151 mEq//), but
dropped out from the follow-up. In April, 1997, he was admitted to our hospital with complaints of
general malaise and weakness of the upper and lower extremities. Serum Na was high at 202 mEq// with
a plasma osmolality of 390 mOsm/kg H,0. He completely lacked a sense of thirst and polydipsia/
polyuria. Computed tomography and magnetic resonance imaging indicated a suprasellar tumor, possibly
a germinoma. Hypernatremia was first treated with intravenous infusion of a half-normal saline solution,
followed by immediate polyuria of 3 to 6 //day. Subsequently, nasal administration of desamino-D-
arginine vasopressin(DDAVP) induced stabilization of serum Na to a range between 140 and 160 mEq/
/. The tumor disappeared following steroid pulse therapy and irradiation of 50 Gy to the brain. At the time
of discharge, he and his family were instructed to record the urine volume, amount of water intake, body
weight and amount of DDAVP used. The patient was instructed to drink water corresponding to the urine
volume while maintaining the dose of DDAVP. One year after treatment, the water balance reverted to a
positive direction, leading to a normal range of serum Na probably because of partial recovery of the
osmoreceptors and/or trained drinking habit. This case illustrates the so-called adipsic hypernatremia
which is attributed to partial osmoreceptor destruction by a suprasellar germinoma.
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IS BAFEEMRFED, 2 WIXETHHX b FRICEEE
EThTwsbDEEbhz,

MENREERENC EE &2 b DX s AVP 23U
FER L FRRCBUR TEICEIE L, BBEZEED» S D
BEZIOEEHT 20, BEEZEME, AVP EAM, &
KD 3 FIFRETHICB VT X b CIEL THET 2
728, KR TEORE TIE 2 S OFHEHIIE AR I FEs
EZTBARENEND 5, D WVIF N OBREEZFEI
BINn320 7T, TACh2 AVP BN & 8O
XRFAFFCEESND EEZO6ND, WTHIZLTY, B
X OREE % (£ 2 IFEBRAKOEBIRA % k70, ik
PREFEC B W TE NallE® & 723 2 &2 b,

SRIbhbiid, B EEOMIEREIC X 0 IZIZFERCEF
K& AVP EAMIAOME OEE 2 &0 L 72720, A
e PRABIE % 2 & 97123 L i Na llUE % 2 U 72 R # 72
1 Gl % f%ER L7 DT, ZORINGERED EO®ET %,

E

ERNE 17 5%, BrEmE TR Z2EFE L TH
Bto 1996 47 HUH L D B D2 BRI & 1 ez & %
HHEEROBRE R »o72), F4E 10 ALEZ2H, &
Na Ififie (f3E Na 151 mEq//) 2 456§ & 7z 28, fiERiE %
L7z OB LT Wiz, 19764 5 X0 E RO
EL, SHY%RZ®, & Na i (M3 Na 202 mEq//) %
S ABEL 2 %,

KIERE, BERICBRRTTRE 2 e dhd o,

ABERFEE ClE, H& 174 cm, {KH 66.9 kg, {4 37.5°C,
IMFE 108/62 mmHg, fk# 78/43 (B¢), WifkGHEC &l -
U, FURBRERZ L, HaEB - BT R E=E 2L, KA
B, BB REBLE B IR TEY, BRENSR
Lo MEFINC IEREWHLE NS P0EETH Y,
B - JIH - BEERKSTIER CEAER L, TGN O/
THMET 2RI, L83 khoTz, R - HIZERT
BHoTeHS, WK G 818 T, Parinaud #{E % 5%
7z,

Table | 12 ABERHRA T A% R 97, I35 Na 25 13 202
mEq/l L ZF L WEEZRL, BIRBIEZ o @ bE
DIMER £ F 2 HFE 5 &, FLOERENASEEDL L,
REZEEIL 1,196 mOsm/kg H,0 &<, F7z, IMyE CK

Table 1. Laboratory data at admission
BLOOD Amylase 1191U/1 URINE
RBC 432X 10*/ul CK 20,590 1U/! Specific gravity 1.030<
Hb 13.0g/dl CK-MB 167 1U/1 pH 6.0
Ht 43.3% T-Chol 178 mg/d!{ Protein (+)
Plt 8.3% 104/ ul BUN 33.5mg/d!/ Glucose (=)
WBC 6,600/ 1l Creatinine |.7mg/dl Occult blood 3+)
ESR 27 mm/hr Uric acid 9.1 mg/dl Ketone (=)
Na 202 mEq/! Sediment RBC |~4/HPF
BLOOD CHEMISTRY K 3.8 mEq// WBC < |/HPF
Total protein 7.0 g/d!/ Cl 158 mEq/! Osmolality 1,196 mOsm/kg
AST 1831U/1 Ca 4.2 mEq/! Na 103 mEq//
ALT 91 1U/! P 3.6 mg/dl K 57 mEq//
LDH 2,5201U/1( CRP 0.4 mg/dl Cl 98 mEq//
ALP 061U/ Myoglobin 2,820 ng/m! FExa 0.3%
y-GTP 8u// Plasma osmolality 390 mOsm/kg 24 h Cer 107.2//day

Ch-E 9.20U/m!
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Table 2. Endocrine data at admission

normal range

Plasma renin activity I'l ng/ml/hr 0.3~2.9
Aldosterone 37 pg/ml 35.7~240.0
Arginine vasopressin 0.7 pg/ml 0.3~4.2
Growth hormone .39 ng/ml 0~0.42
Prolactine 34.3 ng/ml/ |.5~9.7
LH 0.5mlU/ml |.8~5.2
FSH 0.6 mlU/m/ 2.9~8.2
ACTH 52 pg/ml 9~52
Cortisol 10.8 ug/d/ 4.8~18.3
TSH .62 uIU/ml 0.34~3.90
T4 8.8/1g/dl 5.0~12.7
T3 139 ng/d/ 108~190

The values were obtained at a basal condition.

20,590 1U// & &fiE, IS4 7o fER LA L, B
FRLRIE S EE b7z, AST, LDH O & 0 5 b B4
FRRLARAE | —3 L, FRIEIE THRIMERIC Z U v FR¥E I G
BHRRIATZoEC DL EFHZ NI, REBETLIZ
RRICELTEY, ZORMTORE NalEDFRK & LT
EERMBIRDRE 2 S5 nTehs, WREEFZ THRNL I &M
e Bbhi,

Table 2 12 PN 43 Wb 5 A 1 2 AR (BERE 43 Wb &) % 7 3o
PRA & 11 ng/m//hr L &l TH D fEBRIMEE O 1 —
BT 2R THo7D, M7V RNAT v id 37 pg/ml
LIEHEHBFNTH VR E R Uz, PIRIRALVESTH D
M4 AVP 21X 0.7 pg/ml s nizb oo, MR
BEIWCHLHS PIBEETH Y, AVP bEENEDbI
770 FHEAKRTEE RV E > DS H ACTH, TSH (3 B HEEN
THotzh, LH, FSHIZ{EfEZR L, #ic PRL, GH i
B RLTWwiz, BRERALVEYBIaLF Y — 2
BE XA SN hotz, PRLO EF L LH, FSH D& fE
&, R TH ANV E Y Th S PRLSWMIIE &V E >~
(PIH) DTz & PRL 5303 7t#E L, LH, FSH D43k
BHIEIE NI b D EFHZ SNT, TS NTUWFERIRERL
i & EEERAL & U THIR TE O ATREMED | b b 7z,

Fig. | \[ZMMEENEE L 5 AVP OBR 2 R d, IR
SR £ D 290~360 mOsm/kg & K & < ZBE L 7z
23, IM#%E AVP 13 0.3~0.9 pg/m/ LK< [EE S i, 2281
RS FHMMERAE D /¢ — > 2 2L Twiz, & Na Il
DIRREIZ D W TIX B b 72 W IR E & 58V, flilIC &
%1 Na llEDS 72 D 3% U e CERIZ B O 72 12
DDAVP & 7if idBf % 17 5 7z (Fig. 2) . AfTaABRIE 5% 7 F
7 B % 120 ml/hr THIWE L 22 25 & fEIT L 720 10 ug @
DDAVP SH&uz & 0, 2 R IRIBE 1 INSRRE T %
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Fig. 1. The relation between plasma osmolali-
ties and plasma arginine vasopressin (AVP)
concentrations on admission while infusing
half-normal saline solution

A shaded area represents normal responses shown

by Robertson®.
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Fig.2. A challenge test of desamino-D-arginine vaso-

pressin (DDAVP) with an infusion of 5% glucose

solution at a rate of 120 ml/hr
Urine osmolality markedly increased 2 hr after an intranasal
instillation of 10 g DDAVP (as indicated by an arrow) and
stayed elevated thereafter, whereas urine volume decreased to
zero in 4 hr of the administration. A relatively constant osmolar
clearance (Cosm) indicated that the decrease in urine volume
was not due to a decrease in glomerular filtration rate but to

an enhanced free water reabsorption.
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Fig. 3.
a : On admission. T |-weighted images with an enhancement revealed high intensity areas of wide-spread

Magnetic resonance images of the midline sagittal section of the brain

lesions including anterior lateral ventricles, hypothalamus and an aqueduct of midbrain, also extending to

the pituitary stalk. These lesions were of iso to high intensity on T 2-weighted images.

b : Abnormal lesions disappeared one month after irradiation.

K& EEY, ZhEFRBFICRRE DD L, BRE K
MEREFED /NS — > 2R LTz,
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ZIEMRI O TI HABEHR TREES RV L PREES 2
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BRIR#E@E (Fig. 4) @ ABefe, [HZIME NalBEOKT
D OMFEEE L RER LT /2 AR TRl E
BAtE L7z CHuc & D 1 HIMEE Na BEE T 10 mEg/
[ E v, 15ERBIW 165mEq/] & k-T2, fiES
FI1H6I 282, 2HICHES>TIRES 4] 2B, B
17 f5 H 1z DDAVP &Ml 2 fifT L, Zhic5| &fnT
[FESED H k2 BA Lz, ZhIC X D b ksl RE I
70, IM¥E Na it 140~160 mEq/] 12 % 5E L 7z, Mg Cr
EABERFD 1.7 mg/dl 2> 5 2 HERIZ 13 1.1 mg/dl Lz L
7z BUN L&, SRBIE D FEOREE R L, Biks
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%éﬁﬁi@(Fig. 5) DEBERIIE S ORERE, 2V~
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Fig. 4. Clinical course during admission
The first operation was done for partial resection and biopsy, which however failed to show a histology
confirmative of germinoma. The second operation was performed for decompression of intracranial
pressure probably due to the occlusion of aqueduct of the midbrain.
*In-Out Balance of water was estimated as reduction of urine volume from volumes of drinking water
and intravenous infusion. Serum Na concentrations were well-controlled at around 160 mEq// before
discharge.
DDAVP
& 10
T I
g’ i il ‘ el ‘E I f 7
o A L ol
-8000 Oral Intake M Urine Volume
2004 90
190+ o . RO -85
ug 1704 000 - TN Body weight (kg) L75
160+ =70
150+ —— Serum Na (mEg/l) 65
140 . ‘ . ; ‘ r , , ; : ‘ 60
97.9.27 97.12.27 98.3.27 98.6.27 98.9.27

| Period | | Period 1l I Period lli | Period IV ]

Fig.5. One year clinical course after discharge
A whole year was divided by every three months, each designated as Period | to Period IV. In-Out
Balance of water was estimated as reduction of urine volume from drinking water volume from drinking
water volume. Note that In-Out Balance became Positive in Period IV. Serum Na concentrations were
variable between 150 and |70 mEq//

&, R ToME Na fE2 25 L, #okEIcBL ¢ ~170mEq// 122 > b u—n Xtz 1998 46 AE X
TN H S NIz, BER T LIcRE L RIEHRKT 5 DANT V AWIEIMEL £ D2k oTe720, BEetk 1 FH
OB LL, 2SO XY M Naflid 150 @ DDAVP & # & In-Out Balance (/K &R &) O BME
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day) administrated and In-Out Balance calculated as

described in the legend of Fig. 5.

The relation shown in Period IV indicated that a positive balance
was achieved with less amounts of DDAVP than those in Period |
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Fig.7. Plasma arginine vasopressin (AVP)

concentrations vs. plasma osmolalities
A water deprivation test was performed upon a with-
drawal of DDAVP after one year of discharge. The
results were shown by open circles(O) in compari-
son with the data on admission( %) of Fig. I.
A shaded area represents normal responses®.
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Post
Orthostatic challenge test

Pre

Fig. 8.

Mean arterial pressure, pulse rate, plasma norepinephrine,

plasma renin activity, plasma arginine vasopressin (AVP) were

measured 30 min after supine resting position (pre-value) and

10 min after standing (post-value). A trapezoid area in each

parameter is a normal response demonstrated by Sano et al”.

Plasma AVP concentration in the present patient increased
three—fold from 0.3 pg/m/ to 0.9 pg/ml.

B4HAT LIRS UFEHE L 72 (Fig. 6) o & DBRFD AN
7 v ANIRE B0 kg) X D, ASREFK (1,200 m//day) i,
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~1,300m/) LIZIFHEL W EHFE SN S, In-Out Bal-
ance [ZHOKE (REFOHYILEWILE D) 2 S IRE % 3
UKoz, Fig. 6(Period IV)IZ7/x L7z &k 512, DDAVP
HEENEA L TWwBIZb b 59, In-Out Balance 13
TIALHRLTWDL ZEDBHO M E R 5Tz, FEEIDE X
DIREOEBREEHET 2 L5 1Ck->TETED, BHiKz
SUNRHEM AVP SR ORENRBR E N, 22T
DDAVP firibic X 2 KGIREE 21TV, MIERZEE
xFd A A AVP LV R ER L Tz, Fig. TIRT &9
2, IMERER 330~343 mEq/! O #IPH T4 AVP 1
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MRI FORZ L, BEHREERET 1 2 B TIZIEHEEAL,
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MBS D 2 0 C b IRZEIEIC A S N B RS H D, b JEFE
MRS PR I 3R S MBI EBE N ED
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AT IR D 3 OBEIES 50, IMEEEE D ZALIE
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2HEEZOND, ZOBREREZERPILAIE IO
DTS TV RV, 26 3FIFWT R LK T
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