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Cushing disease (CD) is excessive endogenous cortisol secretion of pituitary gland and
its incidence is highest in Cushing syndrome (CS). CD must be accurated differential diagnosis
from CS which is interpreted by hormonal test and a process of investigation is important in
accuracy diagnosis of CD. Because the high efficacy of transphenoidal surgery (TSsx) and good
prognosis of CD. This article summarized process of investigation for diagnosis of CD. However,
recurrence after TSsx of CD may be occur and nowadays, criterion of “cure” criterion of CD after
TSsx is controversy. This article also reviews evidence-base of criterion of “cure”, follow up the

patients after TSsx and therapy after failure TSsx.
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Cushing’s disease (CD) lun1shliszau
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cortisol TWAeAgY 111893 INNITUAY ACTH 1RNTU
ansiax pituitary @ 19z CD iuguuumilagaaniag
Cushing's syndrome (CS) @ #aiin1ae cortisol lu
\RRAGIANANNAFN ] Fauanalupns i 1 Meatiade
uanisa CD HanndrAtylunisinindnmw 1fiesan
finmennsallsa uazdsnsinwfsnety niiade
wenl?A199n19¢ ACTH dependent Cushing's
syndrome T9Usznausae CD uaz ectopic ACTH
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Etiology and Pathogenesis of Cushing's disease
(CD)
Cushing's disease (CD) HAMAAINNIINAY
-I 1 [} « .

ACTH Wnauansanlsiannas (pituitary gland) 1o
. ° X a aa a
corticotroph cells NMIMUNINTU NNQBNDIUNY

4:1’ a o (3) - - -
n1arl 2 noud) Ae® noujurniinainaciuiia
Unsresdenldaned waznquiasuinainaiiy
finUnfresanasdaulaliniania (hypothalamic
abnormalities) W&4 Corticotropin-related hormone
(CRF) %78 Arginine vasopressin (AVP) wn?:ﬁju
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corticotroph cells TWua9 ACTH N fuanalu
M3NN 2 Nugnamauasg 4 Radusyuusaznge]
findngaunsdnm “™ faduayunnuiresnaiuin
UnAvavsienlsanas dosmpuanarenlszniadall

1) 80-90 % 183 CD Haumpansuniie

o o o ~. [T (12-13)
1T ATUALALIINUYDY pituitary adenoma
10uzh 9-33 % 299 CD WudHanse basophil

hyperplasia 994 corticotroph cells

al ] .
AN 1. UAAMAUNRAN 7] 923 Cushing’s syndrome

Diagnostics Patients (%)
ACTH dependent
Pituitary-dependent Cushing’ s syndrome (Cushing’s disease) 66.0
Ectopic ACTH syndrome ( ie, bronchial, thymic, pancreatic carcinoids) 7.1
Ectopic corticotropin-releasing hormone syndrome <1
Macronodular adrenal hyperplasia 16
Non-ACTH dependent
Adrenal adenoma 18.0
Adrenal carcinoma 6.2
Macronodular adrenal hyperplasia <1
Micronodular adrenal hyperplasia (including the Carney complex) <1
Adrenal hyperplasia caused by other stimuli (ie, gastric inhibitory <1

Polypeptide, vasopressin, B-adrenergic agonists, interleukin 1,

immunoglobulins)
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2) 90 % 199 CD ({lu microadenoma uas
Wit 10 % 1l macroadenomas 3ainifhy invasive
tumors ¥
3) 80-90 % 183 microadenoma 283 CD 5N
Wiveaaldisiae Transphenoidal surgery (TSsx) uae
figmnsndunniiuluian ansh 10 % 289 CD #
Anmeuy hyperplasia 989 corticotroph cells uazil
fmsnendunfuluailéiian 0

nag ACTH-dependent CS daunnnianiug
N30 CD (pituitary tumors) ua:ﬁquﬁﬂﬂmnmmq
#u Faugnelumnaad 1 nsuenanaz CD AN ectopic
ACTH syndrome wudnfiaanuumnsnaiumanelseng
\9un19z CD dnwuluwancdgegoany 20 - 40 T da
gauniasiatng 8:1 AN ectopic ACTH syndrome
dnnulumasiaunndunAng dagoundesa
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sravina sz 2-5 tndenisiiinlsn Fasing
AN ectopic ACTH syndrome Pilanisudnezasisa
Fa Imennnldwantieandn 3 weoundanisinalsa
uananBannITuanaly ectopic ACTH syndrome
dnNWL hyperpigmentation 28989MIi \ilaaan ACTH
fnfiunuganan

dauanisfandu Anwulu ectopic ACTH
syndrome 14u fninas, ndaiiadeuus, glucose
intolerance $aNTUNYE hypokalemic alkalosis, 87019
uaN uazANAulaRinga \iesansziy cortisol '7';«3\1
ﬁ’ﬂﬁ' enzyme 11 B - hydroxysteroid — dehydrogenase
type 2 fila Lignunsowaen cortisol {u cortisone
Faiflu inactive hormone Wanysal Asil cortisol wite
UINAUANNNTOULRAUTY mineralocorticorid receptor
MliRksuanamiiau mineralocerticoid gafluy @2

mi"\aﬁ 2. LamdmRaae Cushing's disease WeINAN Hypothalamic Theory Wae Pituitary theory

Hypothalamic Theory

Pituitary Theory

Neuroendocrine abnormalities
Loss of circadian rhythm sleep disturbance, other
“hypochalamic defect “ (TSH, LH-FSH secretion)

Efficacy of centrally acting drugs
Bromocriptine, cyprohepatadine, sodium valproate

Recurrences after pituitary surgery

Ectopic CRH-secreting tumors cause Cushing's
disease,but pathology shows basophil hyperpiasia,

not adenomas

Lack of “cure” after pituitary stalk section
Circulating and CSF CRH levels are suppressed

Reversal of “hypochalamic defects” upon correction of

hypercortisolism

High surgical cure rate (recurrences resulting from regrowth
of initial

Inadequately resected tumor rather than “reai” recurrency)
Secondary hypoadrenalism after successful pituitary surgery
(may be prolonged and associated with reduced ACTH
expression in surrounding adjacent normal corticotrophs)
Pituitary ACTH-secreting adenoma in almost 90% of cases

are monoclonal in origin




748 auanual JoF3N was A3y qumfusu

atialsARINNLIN 20 % 289 ectopic ACTH
syndrome NANHMLLAINITUATANTUAAIAAIE CD
?&Idu’mﬂu benign neuroendocrine tumors (bronchial
carcinoid tumors, thymus WaT pancrease) @Y
’Eﬂﬂ']i‘ll,ﬂﬂ\)‘ll?)\ﬁ?ﬂﬂ']lﬁﬂﬂlﬂaﬂ 18 Lﬁﬂuuﬁqmmﬁm
ﬁ@ul‘ﬁ'ﬂ\l‘ﬂﬂ N’I’Jﬂ’ﬂ'\ﬂ&ugﬂﬁNﬂﬂ']?ﬂﬂﬂ’ﬂﬂﬂq\lﬂ’ﬂﬂuu
pdeiu CD asanniinaulasia feedback inhibition
of ACTH wilauriu corticotroph adenoma @21 ectopic
CRH tumors wu'ldtiaandn ectopic ACTH tumors
Taagaunniinnuiegecaiiagoniu winaswuiiie
ectopic CRH tumors Tneldiwy ectopic ACTH tumors
&umqwu'lﬁﬂaa'lu‘im bronchial carcinoid, medullary
thyroid WAy prostate carcinoma Tma'tunziui":@zwu
corticotroph hyperplasia Tne'llinudnueus adenoma
799 pituitary gland wazlnan1magaunaaiing
AfNaiY ectopic ACTH syndrome Falumsnad 3
uAAR tumor 9flARng q NUFRUSTL ectopic
adrenocorticotopic hormone syndrome

Cushing’s disease (CD) Aassiaddiageuen
RINMM2L Cushing’s syndrome (CS) Nau ATHUWHUE
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7 uanadunausing I m’quam'lugﬂi'"; 1 MImadau
Baduitatnszi endogenous cortisol g4 (Ineiiaq
WENA19L exogenous corticosteroids aanlurau)
anAulnAvTan1az pseudo — Cushing states AN
wualun i 2 asin1sdnsriues urinary free
cortisol T 24 Falue  fanfun1sia low dose
dexamethasone suppression test (DST) #2un13im
late-night salivary cortisol in1svnan g luueaniu
asaniivdnguannuaiansine 27 wuduy
nmageuiiianle wazANAINIEge ataalef
ummageuiieehiifuiton Wesmndumainm
Tudwuiitenuasdelifigaienmaiinmsidnga
U e lunsdissdanas CS uitanmagey
estuliatuayu a19l4n139a midnight plasma
cortisol 114 A19E CS 'lthTJQéI"QHT?ﬁ w7a pseudo-
Cushing states & INANAd8N19E CS uda At
sasuenisa CD 4N ACTH-dependent CS AMNUHUIEN

gt 1 laeddEnmaaaus q Wedtiaduueniza
Aasialyl

=he

p- | i v Co . . .
f157199 3. Tumors RANAUSL ectopic adrenocorticotopic hormone syndrome.

Tumor Type

Approximate Incidence (%)

Small cell lung carcinoma

Non-small cell lung carcinoma
Pancreatic tumors (including carcinoids)
Thymic tumors (including carcinoids)
Lung carcinoids

Other carcinoids

Medullary carcinoma of thyroid

Pheochromocytoma and related tumors

50
5
10
5
10
2
5
3

Rare carcinomata of prostate, breast, ovary, gall bladder, colon 10
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Clinical Suspicion

|

*Increase Urinary Free Cortisol (three 24h collection)

*Lack of cortisol suppression after low-dose dexamethasone testing

*Increase “Late-Evening” Salivary Cortisol (test incompletely evaluated)

When necessary

+
Hypercortisolism

Cushing’s Syndrome

Midnight plasma Cortisol
Cortisol Diurnal Rhythm
2 mg DST £ CRH test

Adrenal Pituitary Ectopic
*ACTH Low Normal/high Normal/very high
*CRH test No response Response Rare response
*DEX 8 mg No suppression Suppression Rare suppression
*CT/MRI adrenal Mass(es) Normal/hyperplasia®  Normal/hyperplasia*
*MRI pituitary Normal Tumor (60%) Normal
*BIPSS Not applicable Gradient (pit./periph.)  No gradient (pit./periph)

* nodule

U# 1. uamausunfinsitadouenisaluntoz CD uaifiadelsn CD ® (lanansénedail 25)

1. ACTH

n139m ACTH 1a#89% two - site immuno-
radiometric assays $aNffUNN9IAL plasma ACTH VI
qndies (14 EDTA tube ufrutudoindi etleartu
niraaamivedeulad proteases faugdanIIanie
YoulfiiRnng ) Bednanfuiafauaziicugniesgs
lumsusinni1ae ACTH-dependent %32 independent
Cs iAWl iihatusnlunasuen 2 nay
o Lﬁﬂmntﬂunw-nﬂmu"i‘;ﬁﬁmuqnﬁmqq @ s
atielafinnlunies adrenal CS  Afinsudauy
intermittent i1 WElsEiL cortisol A AekiiReanatiaz
NATEALITE ACTH IH ¥inIW ACTH flaga® Fafuriun
AN cut off 18932FU ACTH e lsiiAanlauazaanu
Famnzia lunisuen 2 anasl avldszdu ACTH
waandn 10 pg/ml (2 pmol/L) Winnsatiadieniiu ACTH -
independent CS  WatA1 ACTH §1nnd1 20 pg/ ml

(4 pmol/L) Win1s3tiadenilu ACTH - dependent CS
doudinzediuees ACTH ag1a97eudng 10 T 20 pg/ml
(2-4 pmol/L) @auan 2 nazitldeniiiasainiian
prufieafu Snuusihliianimeaeulaeld CRH
stimulation test fiaudAsEAy ACTH 2*% yananniy
lunsdifsesy ACTH ﬁmﬁqqmnnfifl 200 pg/ml
(44 pmol/L) aviuayudntlu ectopic ACTH WAnng1 CD
RauandlugLlil 2

2. High-dose DST (HDDST)

NMMAdeUARIR 2 33

1.1 Standard high dose dexamethasone
suppression test Tmelifuilseniudexamethasone
2 mg NN 6 Fals unen 2 Ty udomsadasziy
urinary free cortisol (UFC) Way serum cortisol 1o

suppressible \i8 serum cortisol AARININNTGA 50 %
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Cushing's | Adrenal Ectopic
disease tumor ACTH
4,000-12,000 [ <
2,000—4,000 [ -
1,000-2,000 [ .o
*®
900
700 - 2
500 - ..
0..
Plasma 1 %
immunoreactive 300
ACTH (pg/ml)
e
250 A *
p
200 . b
®
. ¥ ]
1504 o ce
[ J
2 .
100 .
Normal
50 1 range
______ o S 810 AM.
0 - 0e%e%e o

(iﬂ*ﬁﬁ’\mﬁ’m Besser GH, Edwards CRW. Cushing's syndrome. J Clin Endocrinol Metab 1972 ; 1 : 451-490.)

gﬂ#l 2. WAAIA1 ACTH TEALIBIN 1 une Cushing’s disease, Adrenal tumor, Ectopic ACTH. to convert values

\{flu pmot / L Tneigcusion 0.2202

vi7a UFC anadiaandn 10 pug/24 hr n1sAmumAn cut
off 19952 cortisol aAaINANNG" 50 % aziiAawla
60-80 % UATANNANNTE 53-60 % @ uazmsiiinA
cut off 189N19FATEAL cortisol AianawWNNGA 80 %
ARNAMNANZINTY

1.2 Overnight high dose dexamethasone
suppression test lnelifunlseniu dexamethasone
8 mg pfaREaniauuey uda¥Rsau cortisol uaz UFC
wiaunmagaulu 1.1 nudnldnavinfeniy

nisudananisnagautes HODST (i1
suppressible 1# azwulu CD (pituitary Cushing's)

d7U nonsuppressible wulu adrenal Cushing's Uac
ectopic ACTH atinalsfimnungu ectopic ACTH Wil
benign tumor 11U bronchial carcinoid wu'ldl 10-30 %
[] 1 4
Auanimaaauiilu suppressible uanaInunsdl
macroadenoma 184 pituitary tumor glawudn laigunzn
v ¥
suppressible ldaniduiu Aanfunimageuilsalide
MNADNNIN TIUMNHATMN LIUATATTINRTUNT LHAND

3. CRH stimulation test
mmagauillfuen CD AN adrenal CS uaz
ectopic ACTH tumor (anidu benign occult ectopic

Chula Med J
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ACTH tumor uasiinfifiénsuzadie CD) Inuende
udnnsidaniaz CD flagjlu feedback inhibition
loop 184 hypothalamic-pituitary-adrenal axis (HPA-
axis) Fawdlaly CRH nlUlunnay CD asfing
m:ﬁju axis ﬁimﬂmﬂﬁlmzﬁu ACTH uav cortisol
Aanmmasauinsli ovine ¥Ta human CRH 1w
1 ug/kg v3a 100 pg luflvry@nduasnidansn
u§a¥msEdu ACTH use cortisol Bszduiadu ann
N91 35 - 50 % uaL 14 - 20 % Anasuliniade
duilu cD ©**

4. Desmopressin and combination of CRH /
desmopressin test
nmagauEidasninlunisuannias CD
311 ectopic ACTH syndrome Lﬁm'ﬂ’mwufi'\ectopic
ACTH tumors 20 - 25 % mmmm:mfumwa%‘nm
ACTH #aanmmmageuiivilen CD® Fannmaaey
fazdn CRH 100 pg Wavsanidenan aiudae
desmopressin 10 ug WATATEAL ACTH fagesu
Wadunanndn 40 - 50 % WAtadedndy D
namageutiendendnnizdt Tunaz CD 80 - 90 %
efi desmopressin AMNNTONTTHU pituitary gland
Wnda ACTH r?v'u‘%u Tmeiquriu V, Uz V, (vasopressin
receptor) uazifauarlifiuasanisulasuuladluny
Unfvita pseudo-CS *¥ fniunmmasauiifiulslumi
2 netiAe Muann1az CD a1n pseudo-CS @ wasin

AINNAT recurrence 184 CD wadn1stineim ©”

5. Pituitary MRI

lugilasfifining ACTH-dependent CS
NNy WLztNgle Pituitary MRI with gadolinium
enhancement mmmwﬁmmmmmwu pituitary
adenoma ¥u1nndn 60 % *® uazlunsdiiigilandl
AIMNTUALAMNITUAMY TN ImasaLmvEe Ty
i1 ) i Iy CD Faufumy Pituitary adenoma i

n'mmﬁﬁe&'ﬂfanﬁiauasﬁﬁqﬁaﬁmuuamsi’nmmu
wasnsshesemathaasenifsnee
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UWIANINAG 6 NN, a1n MRIaIRINatadsdniu
CD waznnsinmsianisttfaliies laalifeain
NYIMAAAY Bilateral inferior petrosal sinus sampling
(BIPSS) uagtalsfimalumuiniivszinn 10 % e
%1 MRI aznu pituitary tumor aehifianisaes CS
Tusfewinlauiaasndt 5 uu. ©

6. Bilateral inferior petrosal sinus sampling (BIPSS)

nmageu wuzia i sasaalunsdi
g1latl ACTH-dependent CS Ha1NTUATBINITUAN
a89l5A N1INAABUNIERTINY UATNITATIANN MR
failudaemu  fesnnimeseuiinaiazunsndou
V;ﬁum?’lﬂ (deep vein thrombosis, pulmonary emboli,
brain stem hemorrhage) uavAemadayludaniiuii
S unmduasinaniinanudugdon

Fanmin BIPSS Tneld catheter iUt inferior
petrosal sinuses (IPS) 1;‘1:\1 2 419 I.Lﬂ:'?l; peripheral
vein (P) ufa¥nszéiu ACTH # baseline (0 min.) uas
14898m ovine 438 human CRH (1 pg/kg w3 100 pg)
3 min, 5 min. WAL 10 min. N1TuLlanaNIMAREL

e b

[

(EAMAIMACTH (IPS/P) > 2.0 UaL/vM3a > 3.0 navin
CRH Timsifiadeduilu cD wudriiannlawazanu
FuwziigaluanniufisnuncgUszanns 95 - 99 %
nstl CD (pituitary microadenoma) n15l4
inferior petrosal sinuses sampling (IPSS) l.ﬂ’au.tm
ﬁ'\uuﬂqﬁ’ﬂutﬁﬂdqﬂgj'ﬂ”ﬁw‘?m'\ (lateralization) (e
UsslemNumseingimiy wudriianugnsies (accuracy)
dasunssum 45 - 75 % @' pasAnmntel
Lienhardt A uazanz “* AnwnFaudaualiugn
B luNITUENATUMUNTY pituitary tumors F1e/an0
7EMIN lateralization 184 IPSS AUN1TANKINIITE
e ( MRICT ) wuga IPSS (lateralization) #A97x
gniaananndn MRICT ustetinglsfiamunisineni
fufunsAnmildamouidnetens  waifunis
Ansluiin dauntsdm venous sampling Fnumisay
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(cavernous WA jugular veins) wudndalsinald@ndn
BIPSS lun153tiadt CD

Criteria of Biochemical Assessment for‘Remission”
or “Cure” of CD.
v

ANNITITRINITFNHY CD uAIN1TIHAteiU
) o as ' L Y d; ] k7 dl
HarndArydedon INadieann1zunIngdaud
a o L. ] o 4
\inanseauaaiiig glucocorticoids Nge tlaqiiuia
dan19¥nw1 CD 1At Transsphenoidal surgery (TSsx)

v
Wuntsfnmduusnuarfidss@nininge Taawudn
nIHARTIBNAREUWNEG WY HaRTIAsinuie
AW microadenomas 80—90 % WAL macroadenomas
v
50 % " AaduamauiEuanTaansineg CD As
N1$6IA pituitary adenoma aanldvum Wwafnn1az
¥

hypercortisolism uaztlaaiunisiiailugnaes CD

dymidrdtyrasnisdsaifiunanising CD
NAINITHIGATY “Cure” WAL “Remission” tudalufl
TaANANTAIAUINARTAANWMATT AINN1TNLNIU
asAnwInauutiiinatenisAne dadunisdnmn
8/ o dl. @ . . " nl' ]
faundq  \Hevan “criterion” N lunAarn1sAnE
Hrrasina1eansmanINFNe A9l dRsINTHm
%’ o o’ < : o L3 ai ;3
FIMAINITFNT ANDUAUTEULINATUAZAIUIUAUN 1T
Tuurazn1sAnen gaurazldAn9q “initial cure”

Chula Med J

unu “cure rate” uwazldAn9n “recurrence rate” unu
“remission” 1asa nwuduaaaniinasinisnem
wdliafasnguansialUlussaznaunuau aziinis
v ;7 v
Andlugindu uwietalsfinn snsnisiimdugn
984 CD waei1sin Taenialusinwugaludag 10 Yusn
RINNIIANHIEIAUNAITDY Italian multicentre
study Wa¥ European group study Tudszanganuau
1 n Minusinsitiadudnfisziu cortisol aARaE]
Tuinousiund Inaniuumszau cortisol ludng 5.4-10.8
ug /dl. (150 - 300 nmol/L) w8 UFC A lutdaaung
] [ ds’i’ ¢ =l . .
fouuaInisuanalsAtas CD ATw Wu4AH remission
] 1 1 %
rate 70 - 80 % uaziiafannluszazinaniunay
i e a Y a X a
wuReRmnaRadusniNauisseaelssinn 25 %
a1 10 0 €429 yanaantidaiinisldandaninaanu
9 “initial cure” Inaiinuunalisedl cortisol Angm WiNe
/el . . d'dd’l ar [ .
W long-term remission NAUY nednseau cortisol
1981 9.00 w.lATaENGN 1.8 pg/dl. (50 nmol/L )
melu5-14 Sundaniseidinuazsiaavsm hydrocortisone
Neqavinpatintien 24 4ale feudnsedu cortisol 7
wudndle lAneaA NTeY “Initial cure” wadRRR N
d. 4” < ar
TLACNAMUIUTUNENWL occult relapse 189 CD 31N
biochemical marker wsitlalsifansuansaas CD“
Tnawuamsnaiiadugn11.5 % (7/61) luszazioan

d = . . o N ! o ] o o ar
A19190 4. uanalia 18] TUATBY pituitary tumors 7LALIABNY UFC UAZ cortisol (NBUUREURINIRARTNAAL)

1 1 4
Wttae 7 Auiiiadugudanisdnsa

Age Preoperative Radiology Preoperative Assay method demonstrating undetectable
metyrapone UFC (nmol) cortisol <50

56 No Macroadenoma 1864 DPC

29 Yes Macroadenoma 3500 Immuno-1

22 No Macroadenoma 2531 DPC

41 No Macroadenoma 1503 Immuno-1

14 Yes Macroadenoma 1245 DPC

40 Yes Macroadenoma 653 DPC

18 No Macroadenoma 1400 immuno-1
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5197 5. uanatawenFinen srazinannafiadudn wazalnreanisinmludilee 7 auidadhiimdanisdasie

Histology Time of Type of Treatment after
recurrence recurrence recurrence

ACTH staining, pituitary adenoma 12 months Biochemical Bilatera! adrenalectomy
ACTH staining, pituitary adenoma 6 years Biochemical Repeat TSA
ACTH staining, pituitary adenoma 18 months Biochemical and symptoms Repeat TSA

of weight gain, hypertension
ACTH staining, pituitary adenoma 4years Biochemical Repeat TSA
ACTH staining, pituitary adenoma 3years Biochemical and symptoms Repeat TSA

of weight gain
ACTH staining, pituitary adenoma 5years Biochemical Repeat TSA and radiotherapy
ACTH staining, no adenoma 8 months Biochemical and symptoms Repeat TSA and radiotherapy

of headache, weight gain

maAnAInEIaRE 38 e WasHanenTINEAdauNN
iy pituitary adenoma FauanalumnIned 4 uae 5
AHATAL TAANTINAINAIIUAAIAN MU UALTEEIY
mmﬁﬁmmuQﬂoﬂtmztﬁmﬂuéﬁ 7 au ntldA9nin
AINTEY “Initial cure” (cortisol WaaNd1 1.8 pg/dl)
Taagulanvs 7 au ﬁ'lﬁn'n")ﬂ'ﬁﬂ'hﬁn'\i‘tﬁmu‘flu%q
INTTAU UFC ﬁqﬁvuua:"lﬂmmm suppress Alag
fow-dose dexamethasone suppression test
(LDDST )™

n1sAnslae Pereira uazAnz®® wudnth
AU cortisol WAFA TSsx 2 §Ua HAmnndn
138 nmol/L (5 pg/dl) @m0 “cure” 1§ drgeau
cortisol A4KER 3 WwauliAieandn 50 nmoliL
(1.8 po/d)) TneRnmuilenguilellusvazionn
21nN91 10 T wuddll remission 100 % (6/6) wanan
. N
wun1sAnmifuFeuisuainliresnisinsesiu
cortisol 7 2 dUaiuasdl 3 WaunAINNTHFA WL
31U cortisol # 3 @aw fAcwleRndnIaTEAY
cortisol 7 2 d@lanf

Rollin uazatuz @ 1dviannsAnmludhamin
{nednseiu cortisol MAQHFA TSsx 184 CD AU

41 1o Whsudeusewinanisdad 24 daluauas 10 -
12 JUNAIIFA WudNTIRsEAL cortisol lugae 10-
12 fuundatinfn Tanulauaraudwisdindt uen
anfufaufeuifen ANlaLezAMNSIINIE 199
M3insEA cortisol 129 10-12 Sundasingia Asedu
AP sl 3.0, 5.0, 7.0 uaz 10.0 pg/dl WA
cortisol AszAU 7.5 pg/dl Wgas 10-12 Fumdaringn
finnla UATAINAINNT WiNFL 100 % Faunns
AnwiiRauusi W dinaurinagitiads “Cure” Tnenns
Tmseu cortisol Tugas 10-12 4u lidaandn 7.0 pg/dl
(193.2 nmol/dl) FalunsnniieldAda Ay
AINA1EAUNLGT recurrence rate IMARL 5.5 %
(2/36) szazinan 4.5 Tuas 5.5 U muasy (svee
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after Transphenoidal surgery (TSsx) of
Cushing’s disease (CD)
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