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Although considerable advances have been made in the understanding
of Cushing’s syndrome in the recent past, many problems persist in the diagnosis
and management of patients with Cushing’s syndrome. Other potential causes
of abnormal cortisol status may mimic Cushing’s syndrome and must be con-
sidered in the differential diagnosis. Confusion is most likely to arise when
an extrapituitary tumour source of ACTH is not apparent from localization
studies. Surgical removal of adrenal tumours and tumours producing ectopic
ACTH remains the treatment of choice for these problems. Currently, trans-
sphenoidal pituitary microadenomectomy is the preferred treatment for Cushing’s
disease.
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1. Exogenous

1.1 Iatrogenic
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a. ACTH
b. glucocorticoids
1.2 Alcohol-induced (?)
2. Endogenous
2.1 Cushing’s disease (pituitary-
dependent)
2.2 Adrenal
2.2.1 Adrenal tumors
a. benign
b. malignant
2.2.2 Uncertain or unknown

etiology

a. nodular adrenal hyper-
plasia(®) :

b. micronodular adrenal
dysplasia(4)

2.3 Ectopic hormone production
a. Ectopic ACTH syn-
drome(®)
b. Ectopic corticotropin-
releasing factor (CRF) syndrome(®7)
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NORMAL

TUMOR
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L. ACTH INDEPENDENT _____}
CUSHING’S SYNDROME

PRIMARY NODULAR

CUSHING’S I

DISEASE ACTH

ECTOPIC

ACTH DEPENDENT
CUSHING’S SYNDROME

Figure 1 Roles of adrenocorticotropic hormone (ACTH), corticotropin releasing factor
(CRF), and blood cortisol (F) in normal function and in ACTH-independent
and ACTH-dependent Cushing’s syndrome.
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Table 1. Clinical features of Cushing’s syndrome.(
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ectopic ACTH production 11937
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Clinical feature

Reported incidence (%)

Centripetal obesity
Weakness/proximal myopathy
Hypertension
Skin changes :
thin skin/bruising
acne, greasy skin
hirsuties
plethora
abdominal striae
infection (e.g. tinea versicolor)
pigmentation
Psychiatric changes
Oligo/amenorrhoea
Impotence
Osteoporosis :
backache
vertebral collapse
pathological fracture
Thirst/polyuria
Glucose intolerance
Ankle oedema
Renal calculi
Exophthalmos
Headache
Abdominal pain

79-97
29-90
74-87

23-84
26-80
64-81
50-94
51-71
30
4-16
31-86
55-80
55-80

40-50

25-44
39-90
28-60
15-19
0-33
0-47
0-21

From Ref. 13
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Rﬂznmﬁﬂuhﬂ auawﬁm:qnﬁu%ﬁaquﬁa
89 nIzgniEn leie
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8138 hypokalemic alkalosis §n azinail
Hrlunsitasousnlsnldd Tanulused
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ectopic ACTH production &3%lwngla%
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- Cortisol production rate(2®)

- Twenty-four-hour excretion of free
cortisol(?9)

- Twenty-four-hour excretion of 17-
hydroxycorticosteroid (17-OHCS) Aaflu
metabolite 18380 luunaidlamifusond(30)
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(autonomous nature of cortisol secretion)
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(dexamethasone)

- Single-dose overnight dexamethasone
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- Standard low-dose dexamethasone
suppression test(32)

- mmwndsnddresliRuiwniaulnd
Lﬁa‘ﬁnma‘LuLﬁaﬂémﬁaﬁﬂﬁuqﬁu

- Insulin tolerance test(33)
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1. Single-dose overnight dexamethasone
suppression test §1A3UNTIAIIINAlIAlUAL 0
uen

2. Standard 2-mg' low-dose dexametha-
sone suppression test 333fiU

3. Late evening plasma cortisol

4. Twenty-four hour urinary excretion
of free cortisol (or 17-OHCS)

5. Insulin tolerance test
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1. YsAd2u (Obesity)(3%)
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M3Tu free cortisol nfaa1zUnd daw
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low-dose dexamethasone suppression test)

NQUOINIABEY 1143

LLaxsiawmn"ngnm:efuvl@?ﬁmma:ﬁwmalu
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tolerance test)

2. Alcohol-induced pseudo-Cushing’s
syndrome
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3. Endogenous depression(3%)
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independent Cushing’s syndrome (adrenal
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e (ng/L) #ihe ectopic ACTH production

=

Alinnniiosanfinndldda (overt tumor)
fredu ACTH wmmi 200 wilunuaafasiaue
waEuinniiiesanumialdn (occult tumor)
32U ACTH lwiaamaayluinnidilaishan
35U ACTH lufuhnlanvasnysa(142439)

Fotiuszey ACTH luidoe 1fuenlsn
sewiaifiasantasdannuintauas ACTH-
dependent Cushing’s syndrome 1¢id weien
Iﬁﬂmaoﬂ'ﬁma: ectopic ACTH production
mnfulddnn Tasamizfuiannidosanuua
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3. Metyrapone test(3%)

winsiluuidu 118 - hydroxylase in-
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Jrznmunn 4 Faluadiuom 24 $alus uss
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wu2nla 556U ACTH luifeauazduim
17-OHCS ‘Luﬁaanmﬂ&iqa%u Wavedu
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‘lua‘gﬂmkﬂmmq'ﬁ%aﬁa 90% unzUizantu
607 284517 ectopic ACTH production
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# ectopic ACTH production lulsavas
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5. CRF test
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‘Lug{”ﬂwLﬁaaaﬂmao@iawmﬂvlmmz ectopic
ACTH production athelsfimn minausuas
daminasouillulsavasnedenmeladisen
W3 ectopic ACTH production Fastunts
maa‘u& 50Lwﬂkﬂma0ﬂ'ﬁ"ﬁlamﬂ ectopic ACTH
production 1o 1dH snum(42:43.49)
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61"1051 wi High-dose dexamethasone suppres-
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W@udn
ra «d =3 E‘ll
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Suspected Cushing’s syndrome

Definite diagnosis

’

Cushing’s syndrome

NOT Cushing’s syndrome

Low-dose dexamethasone
suppression test

Urinary free cortisol,
17-OHCS

Circadian rhythm

non-suppressible

increase
absence

suppressible

normal
normal

[

Cushing’s syndrome

Differential diagnosis

v

Cushing’s dis.”

Adrenal tumor

Ectopic ACTH

production

High-dose dexamethasone non-suppressi-

suppression test suppressible ble suppressible
Metyrapone test responsive decrease or no no response

response
Plasma ACTH normal to low or normal to very
high undetectable high ( > 200 ng/L)

Plasma potassium normal normal low

-

Tumor localization

Figure 2 Plan for diagnosis of Cushing’s syndrome.




1148 wudst wandsz i

v
MIM AUV UDADION
msmémmmimmt&aaanLﬂuﬁ'aﬁwﬁzyﬁo
TunsifademannarelsALaz N3 IUNY
M3¥aw1 lasiawizlusig ectopic ACTH
production Faaneramatuaiionifaian
gwmiudiatentasdounuanla m3ase
ma’fﬁamﬁﬁﬂ%ﬁamm@]vl.ﬁ’ﬁ’@waauﬂﬁiwagﬁ
doamannla A7l TmiAnalumamdumis
finden AemsasalenmisfnenfuaeiiBiom
dounNnla (adrenal computed tomography
scanning w39 CT scan){4) Tosawizidadhe
nsisfinsfutesnimitsudiuasdonin
Tasvlasthousniitasenazdluainanuziss
sasdounnnlalddn asenasdluandnidin
fudasanumiadn doudisnauuszsaudon
Hete uziFsdeunuinladnawialng sis19
lasnave vaulsidanidey M3as19dnas
selective angiography W&z retrograde veno-
graphy Fasardedfanutuiguscilsaunsn
Soufisummeld Moo ¢ 1w intravenous
pyelography, ultrasonography, perirenal
air insufflation ¥1eaziduald@ivimisasae

ongsinaniaaas(13:15.18)
LLWVIEJQ@JLLa@ﬂ'mm%of«i”ﬂisﬂmmﬂ’n’ﬁamn

MINTIINITUATHI 20 TINLT sannuInte
Tamnlufssasdhslanliiifoudiasen (bilateral
adrenal hyperplasia) Myasrafuiufouliie
sonfidenilnadivin1dlen

1. amstemwiadnz lnandswedudis
53734a1 (conventional lateral sellar X-ray)
213 MmuANNRaUAR ldUszIm 157 289
fulanlsavnanmda(4o)

2. MIATITLI B AT AT e8TE Ind-
Inluns WA (hypocycloidal polytomography)
s aeTawuaafaUn@ldte oy vesie

IMAINTNNTAS

TsnuasnBale?)

3. mInsdenTisinanfuneivesow
DadaiisufiumsdaffAivuss (CT scan of
the pituitary gland with contrast enhance-
ment) fatfunsaramdiurisveiiiason
doudladangifianin snswauedrs q wuh
wimisineufiaeivesdendadaiiludielsa
mam’ﬁ%oddu‘lmﬁﬂuﬂﬂa fousl 80-90% D9
Qﬂm’uaﬂsﬂmmq‘n’fwzﬁu‘iaoaﬂa:ﬁlummaa

I
@ o

donfladaifay deffunfionsisiae-
Aueeivesdentlgdaddund laildwanganuh
vL;iLﬂuBﬂ"uaaQ"n"ﬁa(“s)

4. s MnRaAABRdRaTam ACTH
(selective venous sampling catheter for
ACTH)

nsunsaniaadfieginddeuadedi
\B the inferior petrosal sinus ey
ACTH luidaadusiimiin wWisuifeuiu
72§y ACTH lunasaifead s udaigasnn
thilrzdugnivseaiiaadisudawasnin
nnuTnmdentladamIdaus dy (gradient of
ACTH secretion) Uvinfiulzavasemsal4e:%0)

mMIaTramdiuniatiio sendivilfife
ectopic ACTH production dautragn lap
iz Fuitasanfivwedn s1augnainlsavas
ﬂ"ﬂ"ﬁlavlé”]mnmn mMIteMwIIRUoauszninemn
sy umoneTranuiowdiosenld 3enavinlu
nare(®) asanvensieeniinaivaseien
wasTarns svatwlinwuiosenlutesmsisen
ludan wiolureswas dansaraaauluny(®)
MIRIURNDALRBAAIWDS @R (transhepatic
portal venous catheterization) BIanaea
\daadnwesaa (transseptal pulmonary venous
catheterization) \{Wean1zdu ACTH 219770
it ‘Lumﬁmawﬁmm’mﬁu@hzﬁﬁéu6[ LT



5 w4
i 30 atm 11
ngAIMYM 2529

bronchoscopy, endoscopy, biopsy, cytology
Hugn3)

uanNNMINTIVITULE? Faln1Ias23
Adlﬁ, tﬁl ] 1 A a ] i )
A3 dudliuwsnamenialywids 9 ldun as
Wiy “big” ACTH filihwdnluianauin
nh ACTH in@ @awuludim ectopic ACTH
production wazdeawuldluliavesqudeh
U8 uazududluaudn® Sezasluns
wonlsatanss(13:52) arsasramwasunuanle
FwarstelyInyd(13) -labelled iodocholesterol
for adrenal imaging Hvawiuazdagwin
PRWUTEMT AN a5233 5% blunInaBLaL
Taiifltlse Tomivin(18:53)

¥4
MIINH

MIinwInaNeIMIaTie Haadiraed 4
4007 @

1. a@mmﬁmaﬂuuﬂa%?}fﬁaammag'
Tunausnné

2. wffouiilavenfidusunasen

=3 .:1‘ e ] |

3. wamdsImIIeses lwuaindaynl$va
28190175 (avoidance of permanent endocrine
deficiency)

= a' d' 2 ) @ 2 =l '3

a. windan U wdesldnviegoflan
Uaneatia

Waldniidelsauazugnannafign
Foaundl Az NI EMITNE T RIIZ a UL
Funae ¢ 16

X v

(HDIDNVDIND NI 1o

madiaaanruIn et tiiasanasd

54) pEehdaeIadD

aan v llsangaalal
e € 5 a a IS

¥z o3 lununasalaafeTosdnaunuuiunals
A ] 1 dl 1| (-3 =) Qs d!

Wau aunndonranlafidai@ndndniniisay

auidudnd Jsrmenametuaigniaiinm

1R IGDNRAIN LTI UT Lo nE NG

NQUOINIAYTI 1147

midauz sdannrunlarinidluuree
wasrulngazidaldld wIanvuidutiulng
AR wziS sannuan ladadansTa e
MIRWIIN MITnw6aee1 o,p’-DDD (1,1-
dichloro-2-(o-chlorophenyl)-2-(p-chlorophenyl
#39 mitotane) TV 1B TRAUBY zona fas-
ciculata W&z zona reticularis Mk 81391
. ad
as@iudiesn m3lEen metyrapone uas
aminoglutethimide ®138a3zduAasfzTonlu
=) o il -3 () s U a o
WWoandld adelsfany lahazsnudwisle
mswmnsniﬁamLmazuiﬁmﬁ”wm%o@iawmnvlm
fuesulngidsiiamolulifiden(1®510)

Ectopic ACTH production

Fesdalunsinw e ectopic ACTH
production fa m3ifedalsefiandes Fuile
sonfilummafizuniadn anaddasenldnua

2 1 t 1 z dl -4

wazwemald wagulng Wosenfiilusing
Wuuss ifdidaldldnssunsnszaeluudn

e W v ,,
Tuswfnrdaldld n13lds1 metyrapone w3a
o,p’ -DDD WIDNIFARONRNIN ABONTIIND S
413 Rasedunasfranlufoauazanainy
aal@in(13.15:24)

1 =4(1)

5ﬂ‘|lﬂ~1f!‘]f‘]ﬁ

anufmhiddgraimsTnelinuas
avfefe mIrdaleniiesandendedaidesn
m\mizqﬂaﬂuaﬂé (selective transphenoidal

. | adHdA

microadenomectomy) ANIGaITRAaTWNT
Qs dl A & ar ar ] Qs Qd: o
fnwdersifandududuisn mIndadsivn
T¥wagain lsa 168 85-0470'3) Tagawiz
. ¢ e e &
daounnifanudrurglunsdidaniion wes

1 Qs ar Gtﬁl t o ] ar ada
nsrdia losdssunnifi lddruglunedideds
flazdhatiuann @ wisanlan 20-100%09 uae
ndudlulng 0-100%%) nisnsridiadldnad
32§y ACTH uazzasluunaidlasifiasand



1148 wdvs mandseasiend

aliRganatiaiy Sndudasliontluunes-
alamifssosdnaunuuiu 6 (dauds 4 79056
losnsnasounifvasdauniniaduseey 1
mizumndoufinutes fa (Aaiwn3a (diabetes
insipidus) 20312
unafinaridadsdldldus Wuwaz
wits tlasenruwialnguszlneanusnimams
709 ldsiusanntiosenazdluunrwiadnld
TewienIkda 818 TefRduiwesiwabave
lrad8319 ACTH (corticotroph hyperplasia)
§ 3wy ectopic ACTH production(57)
Foldfseaudihedmninnnauasfiamuns
a sﬁl & o o & |
Wunawiuwanazvandsdanmnduidulug
o, t o na3(13)
(recurrent rate) WRINIGAIDY
Higlsavaanodafilamendanisiada
A:l' 1] =y a as A [ Qs ] e
ilavandeudadmidniaridalald wazluug
wisfinsridaiilasenvesdenTgdaTidiu

&) m3r1dadan

ns:@unaﬂuaﬂévlﬁwahiﬁﬁﬂ(f’
wnlasenisresinetelFeinisddu wasa
mscmﬂLﬁaamﬂmsmﬁ@dauﬁwaqa (5-10%)(%°)
I@Umwwﬂmwﬁlﬁmmsmaﬂaﬁﬂmaamﬁumms
arBoyuus Tumedoman wxsadgmdlasld
81 (174 metyrapone) B 8a1MNTNI9A RN
wazIsdunelfTaaluNanainaumssda wen
mnf‘it‘gﬂwﬁﬁ@@iawmn%aaﬂﬁaaaa%a GhN
3vaaflunvesdenninalanaunuluasentia

wasmrhdadaunuanlasenfiozasng
lugunlsnvesads Juwdunisazifangu

anTIveIMas I (Nelson’s syndrome)(®61:62)

@
°

fidasinm ngueImTMAF ULz naUdBRIFAN
%X o ae] X N

fiu levendentiadaislaliuauaranaidu
Yseama ldadnauisaueald warssdy
ACTH lwfaagenin nmaiwiFinmfides
ﬂﬂﬁﬂﬁﬁﬁadﬁmaﬂ’iﬁau (prophylactic pituitary
irradiation) "ﬁma@qﬁﬁmﬁzﬂmaam&"wmmwao

PNANINIBAT

wadwle(17:62)
mIawaEsnwlinvenrdy amlng
1% cobalt radiotherapy lusme 4,500 rad
azléms 50-80%") warldnatiniiezfoinisd
Tu FovdamITnwIenee BT metyrapone
$%38 o,p’ -DDD Tz#wIITONE N1TRWTIR
s lsavosardaduitAdluguaedn(®®) lu
Alwamaldluseiiidaladled nialdldua da
Wasanaanldlinue wislunquainisves
waaul’3)
a aas Q2 o
msaediEinwlaglFduaslwsneu (pro-
ton beam) }aNaAHI 907 uarn1sdelane
Auduaf ¥ S maantadm3d (pituitary im-
plantation of radioactive gold or yttrium
seeds) lonadfs 817 uansinm it nismas
ﬁw"lﬁﬁ‘hﬁ@azuhﬂmvl,&iﬁLMoLﬂ'wﬁu“)
mMITne 88N mﬂ“ﬁaﬁﬂwﬂmmam’n%
=\ [-{ adas til 1 a Qs ] ar
fouluadssnu fiTmes s e lagmIHI6a
w3 wWFIRTnw ML 13l adeine
Fowlremasnrdaldnathsunmaassduaailuu
Tudaauazainiinisadila waldwiwainlia
FatunifonNaanormImenifdnuazaasedy
& P=] ] ] o c.ill Qs 1 [
gaslunluifon nounrda lusefrrdalald
wIordaldldna sAnduiulug wassen
JouanIawi R nmfidendadmnid
S‘II Qs as 1 & ] =]
- milESnwwdaiu 2 naw fe
1. mfivangnifideunininla lesaangns
— FRIELTRALD IR DNWNIN LA ADAT
1¢un mitotane w39 o,p’ -DDD l&3zni19
s o Aar dl i =y a a€
sanamysn lagasas s nmfidesdadaisd
i bEnaT I mwnraIeaI indnd anaia o
Tumsanszdunnddroaludon(6495:60)
— Futanmsaseadluuaeidlaaifotend

wpadaunain’la ldun metyraponet®”) aq

o, '3

Trdunas AT aniaTHE R ULALIEELE1Y M



4 o 4
i 0 aiun 1
WOAIMUM 2529

HalumIsnENasUNEH 1TUaADINITNII3A
trzmmluuneme®) wienefifamsmandfin
N ﬁLLNN“?\I%Wmﬂ wianoud1da wazluszes
s mefendalalénialdléns Aminoglu-
tethimide(®® anlfigSusznirsananisais
faﬁﬁ”ﬂmﬁ@iauﬁqﬁm?ﬁ walnat19 g Inaie
8879 Trilostane(®® naluwremeriiiu won
it 115181138031 Ketoconazolel??)
Sanstufanmaiigefliuacitven Alinases
’Lﬁnmmﬁwmmmﬁa

2. ;nfiaanyns Adendlndm3iniagely-

1,13

srads 1éun Bromocriptine!" ¥ ldwaan

Jedunaddvonuay ACTH lwfoaluszozen
Wapye Cyproheptadinem AADIMINIIARUN
o s §a a 6V o o,
srdusosluunaidlasidurendld 30-507 was
Aihwlsnvonrds waldmeanlsn uazleims
hadeeldven fe fiug dminifuuazdrousu
Sodium valproatel” fignanasldlunguoins
TR AUNTU WinaNTIT e lsra s i lluiuen

asi

A v
nawommvasnri s adutymlunifiedy

waz¥nwrlialdisue wimsuddymadiain

Reference

I. Krieger D.T. Physiopathology of
Cushing’s disease. Endocrine Rev
1983; 4(1) : 22-43

2. Rees L H, Besser G M, Jeffcoate W J,
Goldie D J, Marks V. Alcohol-
induced pseudo-Cushing’s syndrome.
Lancet 1977 Apr 2; 1(8014) : 726-
728

3. Aron D C, Findling J W, Fitzgerald
P A, Brooks R M, Fisher FE,
Forsham P H, Tyrrell J B. Pituitary
ACTH dependency of nodular
adrenal hyperplasia in Cushing’s
syndrome. Am J Med 1981 Aug;
71(2) : 302-306

NQUIMINTH 1149

szuvaztwidedauenlsnlidiilugulng lsn
‘uaaﬂ;ﬁ%oL‘ﬁ@amﬁaaana:ﬁ‘[ummmmﬁnmao
donladmiddusmlng nmldlasmenida
Lﬁaaanaanmumeﬂs:@ﬂaﬂuaﬂé mIaws i
%’ﬂm?;@iaw’ﬂqﬁm‘%rﬁmal’ﬁ’[mm?ichﬁ@vlaivl,@"ﬁa
Tildnn masnwdesn it itnasumsinm

FumIidanaznTa1eTIFTE wabivin b

wimanlsa

M3ifaduiiesanvasdennuanlaina:
Tufitw swmoiiadeainmiasaneduad
wazianTIsinaNReesvedaNnunla A3
idaifinsanasdluanuesdennuaniaean vin
Talsamena wanzissdennannladniineny o
ety faudazldnsrdatufunsaiesed

INBIREEN

ifipsanfigdreseslun ACTH 9136379
Saduenanliavasgrdeldnannesn
mefund 119e% sdsmdenrasrafia e q
Wousnlsa uazmidunisrasiiaten s

[
o p=}

mdaiiasanu1eTe o1 wenaanlsale

4. Ruder H J, Loriaux D L, Lipsett M B.
Severe osteopenia in young adults
associated with Cushing’s syndrome
due to microadrenal disease. J Clin
Endocrinol Metab 1974 Dec; 39(6) :
1138-1147

5. Meador C K, Liddle G W, Island D P,
Nicholson W E, Lucas C P, Nuck-
ton J G, Luetscher J A. Cause of
Cushing’s syndrome in patients
with tumors arising from ‘‘nonen-
docrine” tissue. J Clin Endocrinol
Metab 1962 Jul; 22(7) : 693-703

6. Carey R M, Varma S K, Drake C R,
Thorner M O, Kovaks K, Rivier



1150

10.

11.

12.

13.

14.

wudgs andszassmd

J, Vale W. Ectopic secretion of
corticotropin-releasing factor as a
cause of Cushing’s syndrome : a
clinical, morphologic and bioche-
mical study. N Engl J Med 1984
Jul 5; 311(1) : 13-20

. Belsky J L, Cuello B, Swansan L W,

Simmons D A, Jarrett R M, Braza
F. Cushing’s syndrome due to
ectopic secretion of corticotropin-
releasing factor. J Clin Endocrinol
Metab 1985 Mar; 60(3) : 496-500

. Howlett T A, Price J, Hale A C, Do-

niach I, Rees L H, Wass J A H,
Besser G M. Pituitary ACTH-de-
pendent Cushing’s syndrome :ectopic
production of a bombesin-like
peptide by a medullary carcinoma
of the thyroid. Clin Endocrinol
(Oxf) 1985 Jan; 22(1) : 91-101

North R H, Walter R M. The effects
of alcoho! on the endocrine system.
Med Clin North Am 1984 Jan;
68(1) : 133-146

Lamberts S W J, De Jong F H, Bir-
kenhager J C. Biochemical charac-
teristics of alcohol-induced pseudo-
Cushing’s syndrome. J Endocrinol
1979; 80 : 62P-63P

Faiman C. The etiology and manage-
ment of Cushing’s syndrome. In:
Anderson D C, Winter J S D, eds.
Adrenal Cortex. London : But-
terworth, 1985. 154-168

Hall W D, Wollam G L, Tuttle E P.
Diagnostic evaluation of the patient
with hypertension. In : Hurst J W,
ed. The Heart : Arteries and Veins.
6 ed. New York : McGraw-Hill,
1986. 1057

Howlett T A, Rees L H, Besser G M.
Cushing’s syndrome. Clin Endo-
crinol Metab 1985 Nov; 14(4) :
911-945

Besser G M, Edwards C R W. Cush-
ing’s syndrome. Clin Endocrinol
Metab 1972 Jul; 1(2) : 451-490

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

VNAINIAIBAT

Glod E M. The Cushing’s syndrome :
changing views of diagnosis and
treatment. Ann Intern Med 1979
May; 90(5) : 829-844

Bertagna C, Orth D N. Clinical and
laboratory findings and results of
therapy in 58 patients with adre-
nocortical tumors admitted to a
single medical center (1951 to 1978).
Am J Med 1981 Nov; 71(5) : 855-
875

Orth D N, Liddle G W. Results of
treatment in 108 patients with
Cushing’s syndrome. N Engl J
Med 1971 Jul 29; 285(5) : 243-247

Carpenter P C. Cushing’s syndrome :
update for diagnosis and mana-
gement. Mayo Clin Proc 1986 Jan;
61(1) : 49-58

Azzopardi J G, Williams E D. Pathology
of ‘‘non-endocrine’’ tumours asso-
ciated with Cushing’s syndrome.
Cancer 1968 Aug; 22(2) : 274-286

Carey R M, Orth D N, Hartmann W
H. Malignant melanoma with ectopic
production of adrenocorticotropic
hormone : palliative treatment with
inhibitors fo adrenal steroid syn-
thesis. J Clin Endocrinol Metab
1973 Mar; 39(3) : 482-487

Cummins G E, Cohen D. Cushing’s
syndrome secondary to ACTH-
secreting Wilms’tumor. J Pediatr
Surg 1974 Aug; 9(4) : 535-539

Rees L H. The biosynthesis of hormone
by non-endocrine tumours-a review.
J Endocrinol 1975 Oct; 67(1) :
143-175

Pfluger K H, Gramse M, Gropp C,
Havemann K. Ectopic ACTH pro-
duction with autoantibody formation
in a patient with acute myeloblastic
leukemia. N Engl J Med 1981 Dec
31; 305(27) : 1632-1636

Howlett T A, Drury P L, Perry L,
Doniach I, Rees L H, Besser G M.



4 . 4
I 30 aUun 11

WGAIMEY 2529

25.

26.

27.

28.

29.

30.

31.

32.

33.

Diagnosis and management of
ACTH dependent Cushing’s syn-
drome : comparison of the features
in ectopic and pituitary ACTH
production. Clin Endocrinol (Oxf)
1986 Jun; 24(6) : 699-713

Pullan P T, Clements-Jones V, Corder
R, Lowry P J, Besser G M, Rees
L H. ACTH, LPH and related
peptides in the ectopic ACTH
syndrome. Clin Endocrinol (Oxf)
1980 Nov; 13(5) : 437-445

Bondy P K. Disorders of the Adrenal
Cortex. In : Foster J D, Foster D
W, eds. Williams’Textbook of
Endocrinology. 7 ed. Philadelphia :
W B Saunders, 1985. 816-890

Jeffcoate W J, Silverstone J T, Edwards
C R W, Besser G M. Psychiatric
manifestations of Cushing’s syn-
drome : response to lowering of
plasma cortisol. Q J Med 1979
Jul; 48(191) : 465-472

Cope C L, Black E. The production
rate of cortisol in man. Br Med
J 1958 May 3; 1(5078) : 1020-1024

Burke C W, Beardwell C G. Cushing’s
syndrome : an evaluation of the
clinical usefulness of urinary free
cortisol and other urinary steroid
measurements in diagnosis. Q J
Med 1973 Jan; 42(165) : 175-204

Crapo L. Cushing’s syndrome : a review
of diagnostic tests. Metabolism
1979 Sep; 18(9) : 955-977

Nugent C A, Nichols T, Tyler F H.
Diagnosis of Cushing’s syndrome-
single dose dexamethasone sup-
pression test. Arch Intern Med
1965 Aug; 116(2) : 172-176

Liddle G W. Tests of pituitary-adrenal
suppressibility in the diagnosis of
Cushing’s syndrome. J Clin En-
docrinol Metab 1960 Dec; 20(12) :
1539-1560

Landon J. Wynn W, James VH T.
The adrencortical response to in-
sulin-induced hypoglycemia. J En-

NQUOIMINYE

34.

35.

36.

37.

38.

39.

40.

41.

42.

1151

docrinol 1963 Oct; 27 : 183-192

Forsham P H. Cushing’s syndrome :
problems in diagnosis. Medicine
1981 Jan; 60(1) : 25-35

Editorial. Depression and Cushing’s
syndrome. Lancet 1986 Sep 6;
2(8506) : 550-551

Bailey R E. Periodic hormonogenesis-a
new phenomenon : periodicity in
function of a hormone-producing
tumour in man. J Clin Endocrinol
Metab 1971 Mar; 32(3) : 317-327

Besser G M, Landon J. Plasma levels
of immunoreactive corticotropin
in patients with Cushing’s syndrome.
Br Med J 1968 Nov 30; 4(5629) :
552-554

Ratcliffe J G, Knight R A, Besser G
M, Landon J, Stanfield A G.
Tumour and plasma ACTH con-
centrations in patients with and
without the ectopic ACTH syn-
drome. Clin Endocrinol (Oxf) 1972
Jan; 1(1) : 27-44

Liddle G W, Estep HL, Kendall J W,
Williams W C, Townes A W.
Clinical application of a new test
of pituitary reserve. J Clin En-
docrinol Metab 1959 Aug; 19(8) :
875-894

Bagshawe K D. Hypokalemia, carci-
noma and Cushing’s syndrome.
Lancet 1960 Aug 6; 2(7145) : 284-
287

Vale W, Spiess J, Rivier C, Rivier
J. Characterizationl of a 41-residue
ovine hypothalamic peptide that
stimulates secretion of corticotropin
and f-endorphin. Science 1981 Sep
18; 213(4514) : 1394-1397

Chrousos G P, Schulte H M, Oldfield
E H, Gold P W, Culter G B,
Loriaux D L. The corticotrophin-
releasing factor stimulation test :
an aid in the evaluation of patients
with Cushing’s syndrome. N Engl
J Med 1984 Mar 8; 310(10) : 622-
662



1152

43.

44.

45.

46.

47.

48.

49.

50.

< @ o
wiary wanizissend

Lytras N, Grossman A, Perry L,
Tomlin S, Wass J] A H, Coy DH,
Schally AV, Rees L H, Besser G
M. Corticotrophin releasing factor :
responses in normal subjects and
patients with diseases of the hypo-
thalamus and pituitary. Clin En-
docrinol (Oxf) 1984 Jan; 20(1) :
71-84

Orth D N. The old and the new in
Cushing’s syndrome. N Engl J
Med 1984 Mar 8; 310(10) : 649-
651

Dunnick N R, Schaner E G, Doppman
J L, Strott C'A, Gill J R, Javad-
pour N. Computed tomography
in adrenal tumours. AJR 1979 Jan;
132(1) : 43-46

MacErlean D P, Doyle F H. The pi-
tuitary fossa in Cushing’s syn-
drome : a retrospective analysis
of 93 patients. Br J Radiol 1976
Oct; 49(586) : 820-826

Tyrrell J B, Brooks R M, Fitzgerald
P A, Cofoid P B, Eorsham P H,
Wilson C B. Cushing’s disease :
selective trans-sphenoidal resection
of pituitary microadenoma. N Engl
J Med 1978 Apr 6; 298(14) : 753-
758

Syverton A, Haughton V M, Williams
A L, Cusick J F. The computed
tomographic appearance of the
normal pituitary gland and pituitary
adenomas. Radiology 1979 Nov;
133(27) : 385-391

Corrigan D F, Schaaf M, Whaley R
A, Czarwininski C L, Earll J M.
Selective venous sampling to dif-
ferentiate ectopic ACTH secretion
from pituitary Cushing’s syndrome.
N Engl J Med 1977 Apr 14; 296(15):
861-862

Drury P L, Ratter S, Tomlin S, Wil-
liams J, Dacie J E, Rees L H,
Besser G M. Experience with selec-
tive venous sampling in the dia-
gnosis of ACTH-dependent Cushing’s

51.

52.

53.

54.

55.

56.

NN

syndrome. Br Med J 1982 Jan 2;
284(6308) : 9-12

White F E, White M C, Drury PL,
Fry 1 K, Besser G M. Value of
the computed tomography of the
abdomen and chest in the investi-
gation of Cushing’s syndrome. Br
Med J 1982 Mar 13; 284(6318) :
771-774

Ratter S J, Gillies G, Hope J, Hale
A C, Grossman A, Gaillard R,
Cook D, Edwards C R W, Rees
L H. Pro-opiocortin related peptides
in human pituitary and ectopic
ACTH secreting tumours. Clin
Endocrinol (Oxf) 1983 Mar; 18(3) :
211-218

Guerin C K, Wahner H W, Gorman
C A, Carpenter P C, Sheedy P F,
2nd. Computed tomographic scan-
ning versus radioisotopic imaging
in adrenocortical diagnosis. Am J
Med 1983 Oct; 75(4) : 653-657

Valimaki M, Pelkonan R, Porkka L,
Sivula A, Kahri A. Long-term
results of adrenal surgery in patients
with Cushing’s syndrome due to
adrenal adenoma. Clin Endocrinol
(Oxf) 1984 Feb; 20(2) : 229-236

Burch W. A survey of results with
transsphenoidal surgery in Cushing’s
disease. N Engl J Med 1983 Jan
13; 308(2) : 103-104

Fitzgerald P A, Aron D C, Findling
J W, Brooks R M, Wilson C B,
Forsham P H, Tyrrell J B. Cushing’s
disease : transient adrenal insuffi-
ciency after selective removal of
pituitary microadenomas : evidence
for a pituitary origin. J Clin En-
docrinol Metab 1982 Feb; 54(2) :
413-422

57. Burch W M. Cushing’s disease : a review.

58.

Arch Intern Med 1985 Jun; 145(6) :
1106-1111

Prinz R A, Brooks M H, Lawrence
A M, Paloyan E. The continued
importance of adrenalectomy in



O

30 2ivh 1

gAMLY 2529

59.

60.

61.

62.

63.

64

the treatment of Cushing’s disease.
Arch Surg 1979 Apr; 114(4) : 481-
484

Kelly W F, MacFarlane I A, Longson
D, Davies D, Sutdliffe H. Cushing’s
disease treated by total adrenalec-
tomy : long-term observation of
43 patients. Q J Med 1983 Spring;
52(206) : 224-231

Nelson D H, Meakin J W, Thorn G
W. ACTH-producing tumor of the
pituitary gland. Ann Intern Med
1960 Mar; 52(3) : 560-569

Manolas K J, Farmer H M, Wilson
H K, Kennedy A L, Joplin G F,
Montgomerry D A D, Kennedy
T L, Welbourn R B. The pituitary
before and after adrenalectomy
for Cushing’s disease. World J
Surg 1984 Jun; 8(3) : 374-387

Moore T J, Dluhy R G, Williams G
H, Cain J P. Nelson’s syndrome :
frequency, prognosis and effect of
prior irradiation. Ann Intern Med
1976 Dec; 85(6) : 731-734

Jennings A S, Liddle G W, Orth D N.
Results of treating childhood
Cushing’s disease with pituitary
irradiation. N Engl J Med 1977
Nov; 297(18) : 957-962

. Kaminsky N, Luse S, Hartroft P.
Ultrastructure of adrenal cortex
of the dog during treatment with
DDD. JNCI 1962 Jul; 29(1) : 127-
159

NANOIMINYE

65

1158

. Schteingart D E, Tsao H S, Taylor C
I. Sustained remission of Cushing’s
disease with mitotane and pituitary
irradiation. Ann Intern Med 1980
May; 92(5) : 613-619

66. Luton J P, Mahoudeau J A, Bouchard

67.

68

69

70

P, Thieblot Ph, Hautecouverture
M, Simon D, Laudat M H, Touitou
Y, Bricaire H. Treatment of Cushing’s
disease with o, p’ DDD, survey
of 62 cases. N Engl J Med 1979
Mar 1; 300(9) : 459-464
Jeffcoate W J, Rees L H, Tomlin
S, Jones A E, Edwards C R W,
Besser G M. Metyrapone in the
long-term management of Cushing’s
disease. Br Med J 1977 Jul 23;
2(6081) : 215-217
. Child D F, Burke C W, Burly D M,
Rees LH, Fraser T R. Drug Con-
trol of Cushing’s syndrome : com-
bined aminoglutethimide and mety-
rapone therapy. Acta Endocrinol
(Copenh) 1976 Jun; 82(2) : 330-
341
. Dewis P, Anderson D C, Bu’lock D
E, Earnshaw R, Kelly W F. Ex-
perience with trilostane in the
treatment of Cushing’s syndrome.
Clin Endocrinol (Oxf) 1983 Jun;
18(6) : 533-540
. Sonino N, Boscaro M, Merola G,
Mantero F. Prolonged treatment
of Cushing’s disease by ketocona-
zole. J Clin Endocrinol Metab
1985 Oct; 61(4) : 718-722

NI ETE T WS udua e ufl 28 1fou qman w.a. 2529





