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Entity of PitNET (Pituitary Neuroendocrine Tumor)
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Chirurgische Zuweisung zur Adrenalektomie: pra-OP endokr. Konsil
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[ Clinical suspicion for Cushing's syndrome
v

[ Does the patient take exogenous GC (oral, injections, inhalers, topical)? ]
I

Stop GC if
possible,

Assess clinical likelihood of
endogenous CS

]__

follow
symptoms
Low * Late night sallvary cortisol Intermedlate or High )
>2 tests)
Guideline Up date [ Screening test w 24 h UFC (22 tests) 23 St(e:rs?gnmg
Pituitary Society
» ] Overnight 1 mg DST
( Normal ) (Abnormal ) (Abnormal ) ( Normal )

1. Repeat 1-2 screening tests
2. Exclude non-neoplastic hypercortisolism

CSis unllkely

(Consider Dex-CRH, DDAVP, midnight serum cortlsol)
|

CSis unlikely
or cyclic CS

Psychiatric disorders
Alcohol use disorder

CS unlikely or cyclic CS CS diagnosed Penodlcally re-evaluate Pregnancy
[ ] [ 3 ] clinically, repeat testing Sovere obesity
lled DM
Measure ACTH AR, palntaion
1 Excessive exercise

IIIness/surgery
( LowACTH ) (" Normal or high ACTH ) élh CBG state

GC resistance

ACTH-independent CS | ACTH-dependent CS

v
[Lﬁ Adrenal CT or MRI J

. Pituitary MRI

C No adenoma or equivocal )

a
S Adenoma present )

| ———
Ectopic CS or CD }: { < 6-9 mm* ] [ > 10 mm* ]
. )
ok CRH and DDA VP test -
IPSS
*—-_/_ on who/e body Gl

Pituitary

Pituitary
radnent absent gradient present

----------- e

( Ectoplc cs )

| Presumed CD

[CD]

further research.

*There is consensus that all patients with lesions <6mm should have
IPSS and those with lesions of >10mm do not need IPSS, but there is a
Y\zone between 6-9 mm where expert opinions differed.
is alternative option does not have clear consensus and needs
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[ Clinical suspicion for Cushing's syndrome (CS) |
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2. Exclude non-neoplastic hypercortisolism
(Consider Dex-CRH, DDAVP, midnight serum cortisol)
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or cyclic CS
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rCortisol i.S.\
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Freies Urin-Cortisol - Korrelation zweier Messungen
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Freies Urin-Cortisol: 2 Messungen ausreichend
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Cortisol i.S
8.00 Uhr
834 nmol/L
(180-640)
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Cortisol i.S.

24.00 Uhr
785 nmol/L
(50-140)

f. Cortisol i. 24-h-Urin
1915 nmol/24h
(55-500)
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Comparison of 1 mgand 2 mg overnight dexamethasone
suppression tests for the screening of

Cushing's syndrome in obese patients

n =100, 17-73 yrs, BMI >30 kg/m?

false-positive rate

Cut-off Cortisol:
<1,8ug/dl (<560 nmol/L)

S =~ N WO & O O N 00 ©

1 mg DST 2 mg DST

Sahin M et al. Internm Med. 2009;48(1):329



Erhohte Cortisolwerte

! ! ! ’

1. Repeat 1-2 screening tests

CS is unlikel 2. Exclude non-neoplastic hypercortisolism CS s unlikely
d (Consider Dex-CRH, DDAVP, midnight serum cortisol) or cyclic CS
| \\p Cnaider
( Nor:nal ) C Abnormal ) ( Discrepant ) Psychiatric disorders
I A - arcdo

CS unlikely or cyclic CS CS diagnosed

Measurt: ACTH Depression / Psychose
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|
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PCOS

Diabetes mellitus
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Mangelernahrung
Stress /Sport
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1 mg Dexamethason-Test

Falsch positiv: keine Cortisol-Suppression

- DEXA-Malabsorption: chronische Diarrhoe, Sprue

- DEXA-Abbau beschleunigt durch CYP3A4-
Aktivierung: Phenobarbital, Carbamazepin

- Erhéhte CBG: Estrogene/Schwangerschafft,
chronisch aktivierte Hepatitis

Falsch neqativ (seltener): Cortisol-Suppression

DEXA-Abbau-Hemmung: Fluoxetin, Cimetidin, Diltiazem

CBG erniedrigt: nephrotisches Syndrom



Accuracy of Laboratory Tests for the Diagnosis of Cushing Syndrome
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GalmBP et al., ClinEndocrinoMetab, June 2020, 105(6):20821094



Cutoff level g

Sensitivity (%)

Specificity (%)

| 8 pg/dL (50 nmol/L)

08

81

Assay-specific reference range

Assay-specific reference range

(Consider Dex-CRH, DDAVP. midnight serum cortisol)

.
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(I Low ACTH I)

[ ACTH-independent CS

|

\

[ | Adrenal CT or MRI

)

R [
Measure ACTH

(' Normal or high ACTH )
|

[ ACTH-dependent CS ]

| Pituitary MRI
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Uncontrolled DM
Anorexia, malnutrition
Excessive exercise
IIIness/surgery
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further research.

*There is consensus that all patients with lesions <6mm should have
IPSS and those with lesions of 210mm do not need IPSS, but there is a
gra% zone between 6-9 mm where expert opinions differed.

is alternative option does not have clear consensus and needs

- Presumed CD |




ACTH
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(I Low ACTH I)

|
‘ ACTH-independent CS }

\
[ | Adrenal CT or MRI ]

PLUS
Uncontrolled DM
Anorexia, malnutrition
Excessive exercise
IIIness/surgery

igh CBG state
G resistance

( No adenoma or equivocal )

Adenoma present )

l I 1
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|
. |
- CRH and DDAVP test
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* Inconclusive: whole-body CT**
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further research.

*There is consensus that all patients with lesions <6mm should have
IPSS and those with lesions of 210mm do not need IPSS, but there is a
gra% zone between 6-9 mm where expert opinions differed.

is alternative option does not have clear consensus and needs




Empty Sella Syndrom
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MRI 1,5 Tesla: One-third of scans in patients with CD still remain negative.




ey PUUS
Uncontrolled DM
Anorexia, malnutrition
Excessive exercise
lliness/surgery
High CBG state
GC resistance

( Low lACTH )

ACTH-independent CS

4
Adrenal CT or MRI

( Adenoma present )
I
[ 1
< 6-9 mm* 210 mm*

CRH and DDAVP test DDAVP:

/US Desamino-8-D-Arginin-Vasopressin
< ¥ Inconclusive: Whole-body Cr**

Gemal einer 12/2022 erfolgten Bekanntmachung yvon

C Pltwtary > < Ferring Pharmaceuticals ist davon auszugehen, dass
gradlent absent . o 1ae . . ;
{ die bereits l&ngerfristig eingestellte Produktion vony

CRH und GHRH innerhalb der nachsten 36 Monatge nicht ¥
wieder aufgenommen werden kann. Presumed CD

*There is consensus that all patients with lesions <6mm should have
IPSS and those with lesions of 210mm do not need IPSS, but there is a
grar1 zone between 6-9 mm where expert opinions differed.

is alternative option does not have clear consensus and needs
further research.

Ectoplc CS
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Desmopression-Test

SMOOTH MUSCLE CELLS
ENDOTHELIUM
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Hypothalamus

Pituitary
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Thyroid
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Pancreas
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( glands

Liver

Cells 2020, 9(4), 900;
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The HPA axis is regulated by hypothalamic

Pituitary

AVP/OXT neuron

MP: medial parvocellular
MN: magnocellular nucleus

corticotropin-releasing hormone

(CRH) and arginine vasopressin (AVP), which are produced in the
paraventricular nucleus (PVN) of the hypothalamus and transported to the

anterior pituitary, where they drive synthesize and secretion of pituitary

adrenocorticotropic hormone (ACTH).


https://doi.org/10.3390/cells9040900

Overexpression of vasopressin (V3) and corticotrophin  -releasing

hormone receptor genes in corticotroph tumours
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DesmopressHY est

nicht fUr diagnostische Zwecke zugelassen

DesmopressiohOug iv als Bolus

ACTH
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Cortisol -15 und 0 min
CAVE: Hyponatriamie



Use of the Desmopressin Test in the Differential Diagnosis of Pseudo-Cushing

State from Cushing’s Disease.
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ACTH
42 pg/ml

(17-52) CRH-Test
895
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rCortisol i.S.\
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834 nmol/L (Cortisol i.S.\
(180-640) 24.00 Uhr
785 nmol/L 4 )
(50-140) n
f. Cortisol i. 24-h-Urin 2 mg DEXA
1915 nmol/24h 632 nmol/L
(55-500) \_ (<80) Y




( Low :ACTH )

‘ ACTH-independent CS }

v
[ . Adrenal CT or MRI ]

PLUS
Uncontrolled DM
Anorexia, malnutrition
Excessive exercise
IIIness/surgery

igh CBG state
G resistance

( No adenoma or equivocal ) Adenoma present )
4
I : 1
Ectopic CS or CD ], ' <69 mm*} { 210 mm* ]
) I
. SRS
] - CRH and DDAVP test
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further research.

*There is consensus that all patients with lesions <6mm should have
IPSS and those with lesions of 210mm do not need IPSS, but there is a
gra% zone between 6-9 mm where expert opinions differed.

is alternative option does not have clear consensus and needs
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Inferior Petrosal Sinus Sampling (IPSS)

Sinus petrosus inferior

ACTH basal: 245 pg/ml  ACTH basal: 30 pg/ml
ACTHN.CRH: 1340pg/ml  ACTHn.CRH: 135 pg/ml

rechts

links

V. femoralis

ACTH basal: 33 pg/ml
ACTHn.CRH: 72 pg/ml

Herrmann BL et al., DMW 2001




g ) | PUUS
Uncontrolled DM
Anorexia, malnutrition
Excessive exercise
lliness/surgery
High CBG state
GC resistance

( Low :ACTH )

‘ ACTH-independent CS ] \ ACTH-dependent CS J
v :
' «“%, Adrenal CT or MRI )
i N (
( No adenoma or equivocal ) L Adenoma present )
1 1
Ectopic CS or CD | <e9mm* || =10 mm* |
[ | .
.
- CRH and DDAVP test
IPSS L — plus
_L * Inconclusive: : who/e-body C T
........... [ . 4

< Pitultary ) BTy -CRHand DDAVP'". . '+CRH and +DDAVP",
it e Sy e W T
(Ectopiccs ) [_co__] | EctopicCS | cb " (Presumed D)

*There is consensus that all patients with lesions <6mm should have
IPSS and those with lesions of 210mm do not need IPSS, but there is a
gra% zone between 6-9 mm where expert opinions differed.

is alternative option does not have clear consensus and needs
further research.
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therapy in select

Preoperative medical
cases

Cushing's disease

< Remission >

A4

v

Persistent disease >

N\

.

Pituitary surgery
not feasib?e w

If histol .
Monitor for nelgsagv%?*y If large or
recurrence perform IPSS (if ——| invasive
not done earlier) adenoma
- v v
Late night 2 Reoperation if Medical . ¥ .| Radiation
salivary S surgical target therapy  [* ”| therapy!
| cortisol | o present —— —
[T \& 2/3
© . .
% remission
1 mg DST g : v :
B Control ) ( Partial control§> ( ’\llr?t g&?;fn%e%f -
24h ‘ - ) L
urinary  Anotherdrugor |
. cortisol | bconside;‘ ‘ N A
combination therapy ( ) ( Control)
| | 1 Control
: v
C Recurrence >—- C Control ) ( No control )
b 4 v v
’ Monitor for corticotroph

AA

tumor progression

Bilateral adrenalectomy

}._

*Pituitary suigegly should be performed by an experienced surgeon;
IAtf)slence of ACTH-staining adenoma;
Lifelon

! dq monitoring for hypopituitarism and secondary neoplasia in the radiation field
required.
50n maximum tolerated dose of the drug
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Mineralocorticolds
Zona glomerulosa

Glucocorticolds
Zona fasciculata

Androgens
Zona reticularis

Steroid-Ansatzpunkte der medikamentosen Therapie bei Cushing

Cholesterol
_ : Etomidate
Side-chain Ketoconazole
cleavage Levoketoconazole
Mitotane
3B-HSD 21-0H _ 11B-0H : 18-0H
Pregnenolone | —&—+ | Progesterone | —&—» |Deoxycorticosterone| —&—» [Comooste —&—» | Aldosterone
f f f f
Mitotane Levoketoconazole Etomidate Ketoconazole
Ketoconazole Metyrapone
. Levoketoconazole Mitotane
Etomidate rosta
170-0H & <« Ketoconazole —» Q 170-0H mpone Oshod -
Levoketoconazole 0'“ o o tat
Metyrapone e
¥ L ]
3B-HSD 21-0H 11B8-OH
17a0H | —g, | 170O0H | _ o 4y peoxycortisol| —=—> | Cortisol
Pregnenolone | 4 Progesterone 4 4
Mitotane Levoketoconazole Etomidate
Ketoconazole
Etomidate Levoketoconazole
17,20 ¢ <« Ketoconazole —» & 17,20 Metyrapone
lyase Levoketoconazole lyase Mitotane
Metyrapone Osilodrostat
v v
3p-HSD f
DHEA ] —?-’ ;LAndrostenedion% — [Testosterone]
Mitotane
Varl amov, Han et Fleser.idnuaRe@st Prect ... Volum



https://www.sciencedirect.com/journal/best-practice-and-research-clinical-endocrinology-and-metabolism/vol/35/issue/1

Summary of Medical Therapies for CD

Medikamentose Therapie bei Cushing

Target Drug Commonly used Efficacy Adverse effects Eey considerations
doses
Adrenal Eetoconazole 400-1200 me'd PO, Femospectve smdies: ~63% | GI dismrbances, T liver = EMA approved for ireanment of endogenons &5, aff-label use
steroidogenesis dosing BID UFC normalization initially, ENZVINES, EyNecoImastia, inU’5
but 15-25% escape skin rash, AT = Increasing doses needed to counter escape
= Needs gastic acid for absorption (avoid PPIs)
= Diecrease in testosterone would be preferred in women; men
need follow-up for hypogonadizm
= Risk for serious hepatotoxicity; mostly transient bat regular
LFT monitoring required
= Rizk of QTc prolongation
= Careful review of other medications for potential drug-drug
interactions is essential
Osilodrostat 2-7Tmg/d BID PO Phase 3 randomized t Androgenic FDA approved for patents with CD in whom pifmicary
a5 maintenance; 30 withdrawal study: 86% UEC and mineralocorticoid _ﬂ:ﬂgﬂyﬁ ot an opdon or fas not been curatve
mg/d BID maximum | normalizaton — (- orecursors (hirsutism, AA and Tapan approved for Deaiment of endogenos CF
hypertension, = Mot vet widely available
hypokalemia), GI = Rapid dectease in UFCHas
response disturbances, asthenia, AT = Risk for hypocortisolism, hypokalemia, and QTc
i prolongation
within hours = Cross-reaction in rourine assays with 11-deoxveortisol
= Careful monitoring for hyperandrogenism in women
Metyrapone 500 mg.-'d‘stfgfd; UFC nommalization t Androgenic MA approved for reamment of endogenons C5, aff-label use
dosing g h Femospective stedies: ~T0% and minerzlocorticoid inU’5
Prospective study: 47% T | precursors (hirsutism, » Rapid decrease in UFC, typically in first month
I week 12 hypertension, = Possible cross reactivity with 11-deoxyzortsol in cortisol
hypokalemia), AT Immunoassays
I = Hyperandrogenism needs to be monitored with long-term use
in women
2500500 mg/d PO up | Retospectve smdies: ~B0% | GI disnubances, dirziness, | = FIM and EMA approved for reatment of adrenal cancesr with
Mitotane gld UFC nommalization cognitive alterations, AT T endogenous C5
Liver enzymes, meatment = Slow onset of action, highly variable bicavailabilicy
I should be stopped if = Narmow therapeutic window (dose tmation based on mitotane
elevatons are >3 = ULN plasma levels)
l « Weurnlogical roxicity could be a limiting factor
= Mitotane is teratogenic and an abortifacient. Because of its
long terminal half-life, this may limit its use in women who
I desire future pregnancy.
= Cross-reacton in routne assays with 11-deoxyeortisol
Et -d t 0041 mpke/h IV Femospective stdies: Sedation/anesthesia, Al = (Mi-label use only
omidate for patients in the ~100% serum cortscel Mryoclonus, nausea, Very rapid onset of action, appropriate for acute weatment of
ICT; 0.025 mpke'h control (1020 pgfdl) vommtng, and dystonic severe hypercortisolism
zugelassen for non-ICT patents reaction.? at higher . v h}rqromrﬁsnm required at high doses to avoid adrenal
als Narkotikum anesthetic doses insufficiency
Somatostatin Pasireotide 03059 mg'ml. BID Phase 3 study: 15-26% UFC | Hyperglyeemia, T2DM, = Widely approved for patients with CD in willom piftbiary
TECEepior SC normalizatgon diarrhea, nausea, SITPEry is not an opdon or fas not been curagve

Lancet Diabetes Endocrinol. 2021 December ; 9(12): 847-875




Mineralocorticolds
Zona glomerulosa

Glucocorticolds
Zona fasciculata

Androgens
Zona reticularis

Steroid-Ansatzpunkte der medikamentosen Therapie bei Cushing

Cholesterol |
_ _ Etomidate
Side-chain ‘_Kotooonazolo
cleavage Levoketoconazole
Mitotane
3B-HSD 21-0H ; 11B-0H : 18-OH
Pregnenolone | —@—+ | Progesterone | —&—» |Deoxycorticosterone| —&—» |Corticoste —&—» | Aldosterone
f f ‘ f
Mitotane Levoketoconazole Etomidate Ketoconazole
Ketoconazole Metyrapone
Etomidate Levoketoconazole Mitotane
170-0H & <« Ketoconazole —» & 170-OH zetyrapone L
ERGROCNEEON o;:loot;‘:stat
Metyrapone
v v
3B-HSD 21-0H 113-OH
1RGN —&— |liant —=— 11-Deoxyoortlsol] —=— | Cortisol
Pregnenolone | 4 Progesterone 4 4
Mitotane Levoketoconazole Etomidate
Ketoconazole
Etomidate Levoketoconazole
17,20 ¢ <« Ketoconazole —» & 17,20 Metyrapone
lyase Levoketoconazole lyase Mitotane
Metyrapone Osilodrostat
v Y
3p-HSD f
[ DHEA ] —?-’ ;LAndtostenedion% — [Testosterone]
Mitotane

Varl amov, Han et Fleser.idnuaRe@st Prect ... Volum



https://www.sciencedirect.com/journal/best-practice-and-research-clinical-endocrinology-and-metabolism/vol/35/issue/1

(LS Oy 0,57 1,14 mg/kg/Tag Etomldat




Verschlechterung der
Multiple Sklerose






5 LJ: 1974: AVP -Mangel (zentralen Diabetes insipidus)

W, 58 Jahre, 155 cm, 43 kg, BMI 17,9 kg/m? (Stand 2026)



Ursachen des AVP-Mangel / Diabetes insipidus im Kindesalter

The nameWentraldiabetesA y & A Wis&hdmgedin 2022to ArginineVasoPressilfAVP deficiency
andHephrogenidiabetesA Y & A Wis Rukzénddlas AV Presistance

Etiology n %

Intracranial tumors 44 55.7%
Craniopharyngioma 30 37.9%

Pituitary adenoma 5 6.4%

Pilocytic astrocytoma 3 3.7%

Germinoma 2 2.5%

Others? 4 5.2%

Idiopathic 14 17.7%

Langerhans cell histiocytosis 11 13.9%
Eosinophilic granuloma 2 2.5%

Not specified 9 11.4%

CNS malformation 7 8.9%

Septo-optic dysplasia 1 1.3%

Pituitary hypoplasia 1 1.3%

Agenesis of the corpus callosum 2 2.5%

Ectopic posterior pituitary 1 1.3%

Empty sella syndrome 1 1.3%

Arachnoid cystic 1 1.3%

- kein CT Kopf durchgefiihrt ! L%
* MRT erst ab "80-Jahre 1 1%
ooy 2 2.5%

Wolfram syndrome 2 2.5%

Total 79 100%

J Ped. Endo Met.2016

CNS, central nervous system. ?Choroid plexus papilloma, hypotha- Dec 1:29(12):1353-1358

lamic hamartoma, medulloblastoma, and suprasellar teratoma.



5LJ 1974 AVP-Mangel

13.-20.LJ 1980-1997 Anorexia nervosa

Diabetes Insipidus and Anorexia Nervosa

In closing, both Diabetes Insipidus and Anorexia Nervosa are
life threating conditions originating from malfunctions of the
hypothalamus.

Lasker S. Diabetes Insipidus and Anorexia Nervosa. J Endocrinol 2019, 3(1): 000135

W, 58 Jahre, 155 cm, 43 kg, BMI 17,9 kg/m? (Stand 2026)



5LJ 1974 AVP-Mangel

13.-20.LJ 1980-1997 Anorexia nervosa
20. LJ 1987 Spontane LWK-4-Fraktur

4
I r
P Lo

exemplarisch _-Lf .
exemplarisch |

Hassan et al. SpringerPlus (2016) 5:1398

W, 58 Jahre, 155 cm, 43 kg, BMI 17,9 kg/m? (Stand 2026)



Eosinophilic Granuloma
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Nach entsprechehder Vorbereitung habe ich am 13.1.1987 elne Stanzbiopsie

aus dem LWK 4 entnommen, sowie aus dem linken Beckenkamm.

Die histolobische Aufarbeitung des entnommenen Stanzprdparates
ergab einehfﬁé%rbénzustand nach einem Eosinophilen Granulom. |
Die Stanze aus.dem Beckenkamm ergab ein normales Knochengewebe.




Ursachen des AVP-Mangel / Diabetes insipidus im Kindesalter

The nameWentraldiabetesA y & A Wis&hdmgedin 2022to ArginineVasoPressilfAVP deficiency
andHephrogenidiabetesA Y & A Wis Rukzénddlas AV Presistance
Etiology n %
Intracranial tumors 44 55.7%
Craniopharyngioma 30 37.9%
Pituitary adenoma 5 6.4%
Pilocytic astrocytoma 3 3.7%
Germinoma 2 2.5%
Others? 4 5.2%
Idiopathic 14 17.7%
Langerhans cell histiocytosis 11 13.9%
Eosinophilic granuloma 2 2.5%
Not specified 9 11.4%
CNS malformation 7 8.9%
Septo-optic dysplasia 1 1.3%
Pituitary hypoplasia 1 1.3%
Agenesis of the corpus callosum 2 2.5%
Ectopic posterior pituitary 1 1.3%
Empty sella syndrome 1 1.3%
Arachnoid cystic 1 1.3%
CNS infection 1 1.3%
Cerebral abscess 1 1.3%
Hereditary 2 2.5%
Wolfram syndrome 2 2.5%
Total 79 100%

J Ped. Endo Met.2016

CNS, central nervous system. ?Choroid plexus papilloma, hypotha- Dec 1:29(12):1353-1358

lamic hamartoma, medulloblastoma, and suprasellar teratoma.



Langerhans-Cell-Histiozytose (LCH)

Ist eine neoplastische Erkrankung, bei der myeloische Vorlauferzellen klonal expandieren.

Ist charakterisiert durch ERK Signalweg-Aktivierung ( BRAF V600E)
(ERK: extracellular-signal regulated Kinases des MAP-Kinase Signalweg)

Die pathologischen CD207+ LCH- Zellen machen manchmal weniger als 10% der Zellen in
den LCH Lasionen aus, die Uberwiegend aus inflammatorischen Zellen wie
T Zellen, (eosinophilen) Granulozyten und multinuklearen Riesenzellen bestehen.

- AT g,
ot o Bt

i ;zg.é‘:“““‘
4 ;3_,1?‘ o) S
" : 6’ ¥

 etes :
P 2

5
‘ A
. {

https://www.orthobullets.com/pathology/8041/eosinophilic-
granuloma
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Hematoxylin and eosin stained section of LCH Hematoxylin
and eosin stained section showing a collection of large

mononuclear cells with cerebriform nuclei in an
inflammatory cell background. A few multinucleated giant
cells are also noted (x20)



Heutige Methode mit Langerin (CD207)-Nachweis in Biopsien

Langerin also Known as CD207 ,is a type Il transmembrane receptor expressed on Langerhans cells

https://www.pathnsitu.com/productDetails.php?product=langerin-cd207-ep349-987 3



Langerhans-Cell-Histiozytose (LCH): klinische Manifestationen

Bone: 80%

Dissemination
to major LCH organs

Skin
Liver

Skin: 30%

Spleen
CNS
Lung

Bone marrow Blood Tissue Tissue
Hematopoietic Circulating myeloid Tissue-resident Tissue-resident
stem cell progenitor dendritic progenitor LCH cell

A /\Yﬁ\ & -\‘\
— (@ — 9 — |
A /
P _— =
Y v 4
high risk low risk low risk
multi- multi- single
system system lesion

Front. Immunol., 26 October 2023



5L 1974 AVP-Mangel

13.-20.LJ 1980-1997 Anorexia nervosa
20. LJ 1987 Spontane LWK-4-Fraktur
21.1J 1988 Eosinophiles Granulom Ohr

Bsp. Altmeyer P, Enzyklopédie

Nt

https://siope.eu/media/documents/escp-webinar-langerhans-cell-histiocytosis.pdf

W, 58 Jahre, 155 cm, 43 kg, BMI 17,9 kg/m? (Stand 2026)



Langerhans-Cell-Histiozytose (LCH): klinische Manifestationen

Bone: 80%

Dissemination
to major LCH organs

<« — Skin
Liver
Spleen
CNS
v LUng
Bone/
Bone Ma
Bone marrow Blood Tissue Tissue
Hematopoietic Circulating myeloid Tissue-resident Tissue-residen Pitiri . 0
stem cell progenitor dendritic progenitor LCH cell PItUItary' 25%

- - 2 S
» . .
Y Y 4
high risk low risk low risk
multi- multi- single
SyStem SySlem lesion Figure la: MRI pituitary gland. Figure shows a coronal post

contrast T1 weighted image. The red circle shows the
infundibular lesion.

Front. Immunol., 26 October 2023



A1 Langerhans-Cell-Histiozytose (LCH)

B1 B2 = | B3

C1 C2 C3

R Yo N

Y|Kadowaki Y ET AL., ENDOQRIONOL, DIABETES & METABOL, ID;,22-0232; June 2022




Langerhans-Cell-Histiozytose (LCH)

Zhou et al. BMC Endocrine Disorders (2019) 19:143



7.LJ 1974 AVP-Mangel

13.-20.LJ 1980-1997 Anorexia nervosa

20. LJ 1987 Spontane LWK-4-Fraktur
21.1J 1988 Eosinophiles Granulom Ohr
25. 13 1993 Lehrerin

48. LJ 2015 Erstvorstellung

W, 58 Jahre, 155 cm, 43 kg, BMI 17,9 kg/m? (Stand 2026)
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7. LJ

13.-20.LJ

20.
21.

25.

35.
37.

48.

LJ
LJ

LJ

LJ
LJ

LJ

1974 AVP-Mangel

1980-1997 Anorexia nervosa

1987 Spontane LWK-4-Fraktur
1988 Eosinophiles Granulom Ohr
1993 Lehrerin

2002 1. Kind (ohne Fertilisationsmalinahmen)

2004 2. Kind (ohne Fertilisationsmal3nahmen)

2015 Erstvorstellung

\ 4

endokrinologisches Analytik

W, 58 Jahre, 155 cm, 43 kg, BMI 17,9 kg/m? (Stand 2026)



Untersuchung Resultat Einheit  Ref.-Bereich
’4 gesamt(1) 5,9 pg/dl 45-125
T'efes T4(1) 1,00 ng/dl 0,89-51076
freies T3(1) 3:3 pg/mi 4
TSH basal(1) 5512 mU/I

\\

Thyreotrop suffizient
Gonadotrop suffizient
Prolaktin normwertig

GHD
ACTH-Mangel

Follikelphase: 2,0-12,0
Zyklusmitte: 9,0-96,0
Lutealphase: 1,0-16,0
Postmenopause: 8,0-59,0

Follikelphase: 3,5-13,0

Zyklusmitte:3,4-30,0
Lutealphase:1,2-9,0
Postmenopause: >23,0

Prolaktin(1)




7. LJ
13.-20.LJ
20. LJ
21.LJ
25. L3

35. LJ
37.LJ

43. LJ

54. LJ

1974:

1980-1997

1987

1988

1993 Lehrerin

2002 1. Kind
2004 2. Kind

2010

2021

AVP-Mangel

Anorexia nervosa
Spontane LWK-4-Fraktur
Eosinophiles Granulom Ohr

1. Generalisierter Krampfanfall

2. Generalisierter Krampfanfall

W, 58 Jahre, 155 cm, 43 kg, BMI 17,9 kg/m? (Stand 2026)



Thyreotrop suffizient
Gonadotrop suffizient
Prolaktin normwertig

Unzureichender Anstieg.
GHD

ACTH-Mangel GHRH-Test bei IGF-1
CRH-Test bei ACTH und Cortisol {

rh-GH-Therapie Somatropin
Hydrocortison




7. LJ

13.-20.LJ
20.
21.
25.

35.
37.

43.
49.

52.
4.

4.

LJ
LJ

LJ

LJ
LJ

LJ
LJ

LJ
LJ

LJ

1974:

1980-1997

1987
1988

1993

2002
2004

2010
2016

2019
2021

2022

Lehrerin

1. Kind
2. Kind

AVP-Mangel

Anorexia nervosa
Spontane LWK-4-Fraktur

Eosinophiles Granulom Ohr
Osteosynthese BWK 11- LWK 1 fur 1 Jahr

wfall
ciency)

nfall

BWK-12-Fraktur

RF 10x8x4mm hirnisointense
oberhalb d. Hypophysenstiels

W, 58 Jahre, 155 cm, 43 kg, BMI 17,9 kg/m? (Stand 2026)



mit sekundarer manifester/postmenopausaler Osteoporose

Langerhans-Cell-Histiozytose (LCH)

1.4

1.2

0.8

0.6

0.4

0.2

DXA BMD und TBS LWK 2+3
Nach 12 Monaten Romosozumab 210 mg/Mo

+9%
+22% I I
BMD (g/cm2) TBS

m2023 2024

STaNGara-BvD TUr Gesamt betragt 693 ma/cm®.
M"“W mmwmmzs-mow,a"mwm
DQ\MIINWM‘M Femur Referenzbevélkerung (v112)

mmﬁmmwmmmmmuo.mwm r Rechter Femur Gesamt)




5LJ

13.-20.LJ
20.

25.
35.
37.
39.
43.
49.
52.

4.

4.

LJ
LJ
LJ
LJ
LJ
LJ
LJ
LJ

LJ

LJ

1974

1980-1997
1987

1993 Lehrerin
2002 1. Kind
2004 2. Kind
2006

2010:

2016

2919

2021

2024

AVP-Mangel

Anorexia nervosa
Spontane LWK-4-Fraktur

Eosinophiles Granulom Ohr

1. Generalisierter Krampfanfall
GHD: Wachstumshormonmangel
ACTH-Mangel

2. Generalisierter Krampfanfall
BWK-12-Fraktur

RF 10x8x4mm hirnisointens
oberhalb d. Hypophysenstiels

W, 58 Jahre, 155 cm, 43 kg, BMI 17,9 kg/m? (Stand 2026)



2024
RF 10x8x4mm hirnisointens

HA

oberhalb d. Hypophysenstiels auf dem Boden des 3. Ventrikels

zw. Chiasma opticum und Corpora mamillaria

AF

Zoomi482%
| Breiteyd2
Vitte¥84 98 2

PH ®

t1_mpr_s.sag_1mm/

FIP

t1



1. Morbus Cushing mit Empty Sella bei Inzidentalom der Nebenniere
IPSS, Etomidat, Hypophysen-OP, Multiple Sklerose

2. Langerhans-Cell-Histiocytose
Diabetes insipidus + Knochen- und Hautbeteiligung
(Hand-Schuller-Christian-Krankheit / Histiozytosis X)




Hypophyse: Klinische Falle

DACH 24 .Januar 2026

Burkhard L. Herrmann
Endokrinologie /// Diabetologie /// Osteologie /// Innere Medizin

Zettifiziertes Ambulantes Osteologisches Schwerpunktzentrum DVO

Springorumallee 2 - 44795 Bochum - Germany

87
L7 e.‘>
SiTaT P

www.endo-bochum.de


http://www.endo-bochum.de/
http://www.endo-bochum.de/
http://www.endo-bochum.de/

Entstehung von Hypophysenadenomen
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Mete O et al., Epidemiology and biomarker profile of pituitary adenohypophysial tumors, Modern Pathology (2018) 31:900—-909



M. Cushing: postoperativ: 27 % Rezidiv

Author (Year) Sample Recurrence Rate
Size [95%CI] (%)
Primary Surgery
Yordanova (2016) 13 15 [0-41]
Pieters (1989) 16 25 [1-50) _t
Devoe (1997) 17 41 [19-66) B
Leinung (1995) 17 41 [19-66] =
Kelly (2017) 22 23 [7-43) -
Dyer (19%4) 23 2[0-13 o
Fomekong (2009) 26 12 [2-27) —_—
Jang (2016) 27 19 [6-36] —_—
Shah (2011) 27 4 (0-15) [-a——
Imaki (2001) 30 13 [3-28) —_—
Hoybye (2004) 31 6 (0-18) =
Ciric (2012) 35 26 [12-42) -
Castinetti (2009) 38 26 [13-42) e
Kim (2012) 38 47 [32-63) e,
Acebes (2007) 39 8[1-19) o
Barbot (2013) 39 38 [24-54) —_—
Rees (2002) 43 5 [0-14) p—
Knappe (1996) a4 14 [5-26) e T
Atkinson (2005) 45 22 [11-36) —_—
Alwani (2010) 51 20 [10-32) e
Brito (2010) 52 25 [14-38] -+
Ammini (2011) 54 19 [9-30] B m—
Ambrogio (2017) 56 23 [13-35) S TTE——
Barbetta (2001) 61 21 [12-36) —1—
Buchfelder (1991) & 21 [12-32) —_—
Espinosa (2017) 68 26 [17-38)] ——
Mayberg (2018) 69 9317 ——
Johnston  (2017) 83 7 (2-14) —_
Dimopoulou (2014) 85 34 [24-45) e
Shirvani (2016) 91 22 [14-31] -
Khalil (2011) 101 21 [13-29) oy 1o
Chen (2003) 118 16 [10-23] —o—
Bansal (2017) 151 32 [25-39) —_
Invitti (1999) 163 17 [12-23] ——
Feng (2018) 197 1[0-3) b-
Chandler (2016) 219 17 [12-22) ——
Lindsay (2011) 275 11 [8-15) -0
Mortini (2018) 393 11 [8-14] 0
-
2,923 18 [14-22]
Revision Surgery
Johnston (2017) 2 50 o
Knappe (1996) 6 17 [0-59] o
Espinosa (2017) 12 50 [22-78) o
Valderrabano (2014) 12 42 [15-71) o
Dimopoulou (2014) 15 40 (16-66) o
Bodaghabadi (2014) 26 35 [17-54] _
Feng (2018) 38 13 [4-26) —0—
Lindsay (2011) 56 16 [7-27) —E—
——
167 27 [16-39] ] . ] ) ,
0 20 40 60 80 1nn

Recurrence Rate (%)

Strood A et al., Pituitary 2020



Rezidiv-Rate bei M. Cushing

Variable (N)
; 18
Primary Surgery (623) . @ o »
Revision Surgery (108) ¢l
17
Microadenoma (949) D ) %
s Macroadenoma (195) e m e
T
=
i . : 10
> | Postoperative MSC nadir <2ug/dL | o g o
- (97)
£
a. | Postoperative MSC nadir >2ug/dL - 3.7 »
‘47
MSC: Midnight Serum Cortisol A7)
— T T ! ! ]

] 1 ] I |
0 10 20 30 40 650 60 70 80 90 100
Mean Recurrence Rate (%)

Strood A et al., Pituitary 2020
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