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A Case of Idiopathic Central Diabetes Insipidus together with Primary Empty Sella

and Combined Pituitary Hormone Deficiency
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Department of Internal Medicine, Catholic University of Daegu School of Medicine

ABSTRACT

Central diabetes insipidus is a heterogeneous condition that is characterized by polyuria and polydipsia, and

this is due to a deficiency of arginine vasopressin. Central diabetes insipidus is rare in children and young

adults, and up to 50 percent of cases are idiopathic. Genetic abnormalities in the homeobox genes have

recently been shown, on sellar magnetic resonance imaging, to be associated with combined pituitary hormone

deficiency with pituitary defect. We report here on a 44-year-old female who suffered from polydipsia,

polyuria and primary amenorrhea since childhood. She was diagnosed with idiopathic central diabetes insipidus

together with primary empty sella and combined pituitary hormone deficiency. On the genetic analysis, she

was proven to have a point mutation of the PROP-1 gene, which is known as a cause of combined pituitary
hormone deficiency. (J Kor Endocrine Soc 22:272~276, 2007)
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8.4 g/dL, sMIEZBE 24.4%, WET 6,700/mm’, B+
2 X} AoZ%, oA} 444) 98,000/mm’¢ick. X A3 A4 Na/K/Cl 173/3.3
Table 1. Combined pituitary function test
0 min 30 min 60 min 90 min 120 min
Glucose (mg/dL) 112 47 190 92 71
GH (ng/mL) < 0.1 0.14 0.16 0.12 0.14
ACTH (pg/mL) 38.3 71.5 59.5 49.7 44.6
Cortisol (pg/dL) 2.3 3.4 3.0 3.1 7.16
TSH (ulU/mL) 0.55 7.65 11.1 10.1 7.97
Prolactin (ng/mL) 0.5 2.6 2.2 1.7 1.3
LH (mIU/mL) <01 <01 <01 <01 <01
FSH (mIU/mL) 0.24 0.67 1.23 1.49 1.59

Fig. 1. Simple X-ray of skull lateral view (A) shows no enlarged sella and hand (B) shows

epiphyseal plate fusion.
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/140 mEq/L, €HeAA4% 90 mgdL, ZdllEld 1.1
mg/dL$, F 91 mg/dL, 7Hs7 ks Baeldel &
A4 42 ¥ < 1.005, pH 5.5, EXEFolut Al
ZAEEA ofokeh Wi A 4 AFFSE 340 mOsm/kg
H,0, & 4-$3F 145 mOsm/kg H,O, do]lxs =& 3.53
pg/mLitt

Aol 1l A4 mlgd<e] Qe ] flale] T2
= AAE Al SRl ARIA Z1AA =
A7k$ 22(GH) < 0.1 ng/mL, ZE2E] 0.5 ng/mL, $-219]
AZF T 2R 38.3 pg/mL, ZHHAAETEEE 0.55 ulU/mL,
T; 128 ng/dL (B4 60~170), H2] T, 0.527 ng/dL
0.7-1.9), AFATEE < 0.1 mIU/mL, FEAZTS L
0.24 mIU/mL, 2E]< 2.3 pg/dLgdom, Qlszloz =3
o 4 A] GH 0.16 ng/mL, IZE]$ 3.0 pg/dL, ZH41AF
SREEfETEEeR A5 A SR EE 111
ulU/mL, =52l 22 ng/mL, SAFASTEE RS E2E0
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1.23 mIU/mLE ZA%o] HuRA] ¥slrA7| s4sl=o 2
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A7} ¢AI9] FANA (antinuclear antibody), antimicrosomal
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1B), 27157 dde] T1 7z dollA =HalrAl $94¢]
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solRl &Ado] WEHekFig. 2B). EEE AAlA T-
score -4.1%2 A3t FvlgE A4S Hojrk

FEKE AL Genomic DNAY ko] Wz olollx] 3=
Zelglch PROP-1 904 2919] edrlAl 2ag At
733} PROP-1 A7) ellé=(exon) 1°1] 336 37]7} T—C
A EdiolE Hylr) FakE A ARk odotir] 9
slo] 2 PolollA] AA| HAE AldElalem 46, XXE
A TS Hiick
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R, HEY oplRE ok F4e Holem, I4 Na
173 mEq/L, & B]Z2 1.005 olsl, &4 AMFsl 368
mOsm/kg H,0, £ 479} 148 mOsm/kg H,0, dolxs
EF 3.53 pg/mL (88 4~5 pgmL) o2 2550] 24l=o]
At X 55 FAlell F13Pslr] flslo] o vz
gil BT S AAsIGIe) vk alil vl ¥ vhy
o 4 vlE 1.010, 84 AFFE 321 mOsm/kg HOZE
13% ZA3ta, 4 AHF) 258 mOsm/kg HOZ 74%
7ol 348 255l dddt &S H3rKTable 2).
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Fig. 2. Sella MRI T-1 weighted coronal (A) and sagittal (B) images of the case show pituitary fossa filled

with cerebrospinal fluid without definite focal pituitary mass lesion and show atrophied pituitary stalk.

Table 2. Changes of serum and urine osmolarity using desmopressin spray

Date 10/28 10/29 10/30 11/02 11/05 11/07 11/26
Na (mEq/L) 173 153 140 135 168 140 139
K (mEg/L) 33 54 35 32 4.0 34 35
ADH (pg/mL) 3.53

s-Osm (mOsm/kg H»O) 368 321 296 331 284
u-Osm (mOsm/kg H,0) 148 258 416 125 413

- 274



— o}

Ao 9] 591 A FEIE SR ARHET S Sk S T4 &

ZH|Zo|E TRy} ulAZaAlS FolebHA 2= A3
Hol| gt T& Alslolon, A ~H|Zo|lE T2FE
A 2R neZ Al wgkRodsbiA BEet 24

gle] slefolld 2k Folck

O

Kl
ek

B olfe Zobloll A S F524 @ uZHAel
QA FEIk B A AN ZS B 73 Solck
Mastison 58] Al sAlsls, T2 ESRIES o
5%, SE|7Iqko] FHkE 2015 Harsllom, Maghnie
G112 7979] &of vl Aandr)e] S T4 25F
gke] 2wellr] FEI7IME Haslgick el = A4 5191,
7 5{101e] 3eflelld] AAw e vl Y4 Tef 2y, u=
EERIES 5ol TS Kok v glek w3k 7989 &
o} 8l Handr)e] T4 2%5F 3 AellA, 199 T 6
HollA] A 2853 A HelrAlrlsAlslgel s
pow Az erdge] 7 3k Lol [1].
T Qe Lol HadrlellA] = Astol). 3}
A 30~50%5 XA S F34 285 T 3
Ak 7lge] Wbt So7 ofe] Al AghEe] Welglgol=
B sk o F71A] 10~30% AEE Hu=Ew 3, 11]. &
AlelAE T34 2852 AU W17l Slste] oE7iA|
AAE Al A1Agks vhel Al elgick skake] 2}
A WHES Sl Eolut o flae AIsIa HAP
TG olgslo] Tk SOl 71EH S Al
o, Igtel] A7t W IS FAste] Al AdeE
AR el a ot 212 ARlellx] WhAdE T4 @
o UYL 50% olde MAsE BAIER AlE =A T
Z 32 Y= )sEAId(lymphocytic hypophysitis)2
A7 53 dolA HalrAZd el vulert =R gkot wijAl
skAel12]. FEIZIStelgk ekl 2 ek(diaphragm  sella)2]
A% ZAgke g sl B7IE e AFatslzr) gro]
HHarale] qhel] oJsle] El7Ibe] At HHarl Ft
o] Hhisl= Zlom, Hrolle S44ske R Azsiglont
Z|Zoll= ANt oJafl veh b= shte] ddem Azt
she FAlolck T34 2aollA FEIZIREE vk = A
o= dHA 8] FETIMIN T4 L850 WAkt
© 7 FEI7IRMel fJsle] HelEAdo] 4717 st
o] retrograde axonal degenerations -fFISHAL, Q-550]
i ol HeleAl 3949 277 SHA ATl
posterior intrasella cistern22 3-E=HA] F7ho] A=
7oz Avdslar Qlehs). 2 dlelld e 71 54
2550] FHkEle] =EAME FETIMl FH o]xHRl
QR=95 oA Bkl }A9F De Marinis S{13]°] Wik
g L FEIRMA s, v, Az EERIES SO

1] —

X

d7do] TpEe] 9ol vheRd Zlell M]3, B olle 5ol
glglovl, A oslel nhE Holgln, AZEATUZS
uglon, ¥ A71geels Aeold AFA Elee) o
A 27do] BolA] ek, e ofdl Uelol SulsiaalA

tl

A3 WA PR A Sl ThE e Belk
T 1S % F gl BB S SAEe W

ez E3hsla A Sol Bars|a 9ok Hihesl
AfZe] Yelog HslrA] ubde] ofg] Aol Pofsl=
PIT1, PROP1, LHX3, HESX1 5 oJ2]7}A] 347} o]4to]
dei#] Qlrh14]. PIT1 EodHolo|A Zzekel, 7zl
yaE Argaie] Zyjo] Wax|glom, PROP-1 E41
HolollA Aats 2, Zgetel shgAdsas Ex
g MHAEIEE, BRSPS EE] o] B
a5]del15]. LHX3 EdHels A543, Adsad, =
2, AT ER] S fEslal6], HESX1
EQHol = nITAIA ol@AZ M Bardl vzl Qel17].
B ol Ao HE] A& AT EE, AT EE,
AT EE, skl Euldel] 5o E3rlslrAdds
+ Holow, A3 ol vlFAAAA o|PAATe B

o
=A%k

i

. olol] AREL PROP-1 -FAIAL AAE A3
gom ol o] 336 9717} T—C HAF SoiHo] S ubAy

glovk, vhe 1 Aol v 5S4 G
=2}

of
- -

WA HelrAl s Al 5 Hole gAlellA] HelrA| W
I Bs Al ik AAs 1 Zhdell w8t
BEE Felgk s

o [e] 3
I =

AAEE Zoylol AR QA FeAelt B3
FAABFS B BUA B4 QuFe TR
A Beke ok, skeg ¥ ollo} 7S ZelollA ¥
Aol kol a4 agle] Zhusivh, ¥
Al et e Aol TRk AR 2191 Zhiel
° 84 AT Fele) Aa,

SR o% X ook

ikl

to 2 3

MO

1. Maghnie M, Cosi G, Genovese E, Manca-Bitti ML,
Cohen A, Zecca S, Tinelli C, Gallucci M, Bernasconi
S, Boscherini B, Severi F, Arico M: Central diabetes
insipidus in children and young adults. N Engl J Med
343:998-1007, 2000

2. Mootha SL, Barkovich AJ, Grumbach MM, Edwards
MS, Gitelman SE, Kaplan SL, Conte FA: Idiopathic
hypothalamic  diabetes

insipidus, pituitary stalk

- 275 -



10.

— tRRAEHIES]AL: A 22 H A4 Z 2007 —

thickening, and the occult intracranial germinoma in
children and adolescents. J Clin Endocrinol Metab
82:1362-1367, 1997

. Greger NG, Kirkland RT, Clayton GW, Kirkland JL:

Central diabetes insipidus. 22 years’ experience. Am J
Dis Child 140:551-554, 1986

. Jeon HJ, Park SH, Kwon SH, Lee SH, Park KS, Kim

SY, Lee HK: Clinical Course of Idiopathic Central
Diabetes Insipidus in Adults. J Kor Soc Endocrinol
16:190-198, 2001

. Brooks BS, el Gammal T, Allison JD, Hoffman WH:

Frequency and variation of the posterior pituitary
bright signal on MR images. AJR Am J Roentgenol
153:1033-1038, 1989

. Tien R, Kucharczyk J, Kucharczyk W: MR imaging of

the brain in patients with diabetes insipidus. Am J
Neuroradiol 12:533-542, 1991

. Kim SS, Kim YH, Shin YL, Kim GH, Kim TU, Yoo

HW: Clinical characteristics and molecular analysis of
PIT1, PROPI, LHX3, and HESXI
pituitary hormone deficiency patients with abnormal
pituitary MR imaging. Horm Res 60:277-283, 2003

in combined

. Matisonn R, Pimston B: Diabetes insipidus associated

with empty sella turcica. Med J

48:274-276, 1973

Postgraduate

. Chung JH, Lee EJ, Chung YS, Whang ES, Ahn KIJ,

Lim SK, Kim KR, Lee HC, Huh KB: Empty Sella
Syndrome Associated with Diabetes Insipidus: Report
of Two Cases. J Kor Soc Endocrinol 7:66-70, 1992
Kim ES, Kim IJ, Moon YJ, Na SK, Nam SY, Lee EJ,
Kim KR, Song YD, Lim SK, Lee HC, Huh KB:
Primary Empty Sella and

Syndrome -Clinical

11.

12.

13.

14.

15.

17.

- 276 -

Endocrinologic Evaluation-. J Kor Soc Endocrinol
12:386-392, 1997

Blotner H: Primary or idiopathic diabetes insipidus: a
system disease. Metabolism 17:191-200, 1958

Kim BC, Lee MY, Kim YK, Lee OJ, Koong SS, Oh
TK: A case of langerhans cell histiocytosis presented
with central diabetes insipidus. J Kor Endocrine Soc
20:513-518, 2005

De Marinis L, Bonadonna S, Bianchi A, Maira G,
Giustina A: Primary Empty Sella. J Clin Endocrinol
Metab 90:5471-5477, 2005

Lopez-Bermejo A, Buckway CK, Rosenfeld RG:
Genetic defects of the growth hormone-insulin-like
growth factor axis. Trends Endocrinol Metab
11:39-49, 2000

Mullis PE: Transcription factors in pituitary gland
development and their clinical impact on phenotype.

Horm Res 54:107-119, 2000

. Netchine 1, Sobrier M=L, Krude H, Schnabel D,

Maghnie M, Marcos E, Duriez B, Cacheux V, Moers
A, Grossens M, Gruters A, Amselem S: Mutations in
LHX3 result in a new syndrome revealed by
combined pituitary hormone deficiency. Nat Genet
25:182-186, 2000

Dattani MT, Martinez-Barbera JP, Thomas PQ,
Brickman JM, Grupta R, Martensson IL, Toresson H,
Fox M, Wales JK, Hindmarsh PC, Krauss S,
Beddington RS, Robinson IC: Mutations

HESX1/Hesx1

in the

homeobox gene associated  with
septo-optic dysplasia in human and mouse. Nat Genet

19:125-133, 1998



