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Zollinger-Ellisen; Syndreme

EIrSt descrined By Rebert Zollinger and Edwin; Ellisen in
the Annals off Surgery, Octeber 1955,

Presented 2 cases with jejunal ticers demoenstrating
marked gastrc hypersecretion and Ryperaciaity.

Refiractory te) surgicall therapy: necessitating total
gastrectomy.

I 1968, VicGuigan and lirtideau showed elevated
gastrin levels in patients withl ZES.



Zollinger-Ellisen; Syndreme

Classic Tiriad of ZES:
s Severe peptic ulcer disease
n Gastric acid hypPersecretion

x Nonketa cell gastrin’ producing tunor: of
pPancreas



astrin Phaysielogy.
L I

Preprogastrin

In the endoplasmic reticulum, the signal peptide (blue) of preprogastrin s
cleaved resulting in progastrin

Progastrin
B

Further enzymatic modification of progastrin in the Golgl generates
products that are packaged into secretory granules

Gastrin-34
B T

Gastrin-17
| ——

Gastrin-6

Post-translational processing produces many active forms of gastrin




Gastrin Physielegy.

Stimulants: off Gastrin:
s Luminal amino acids
a Elevated gastric pH



http://upload.wikimedia.org/wikipedia/commons/2/2c/L-phenylalanine-3D-sticks.png
http://upload.wikimedia.org/wikipedia/commons/6/6d/L-tyrosine-3D-sticks.png

Gastrin Physioclegy

Gastrin stimulates
fundic. enterechreomaiin
like (ECL) cells to
SEchete nistamine.

iHistamine: acts on
paretal cells 1o release
H*.




Acidic Gastric pH g L
Negative Feedback to Gastrin
D-cell
CGRP
Enteric
Nerves
Somatostatin

CGNP=Calcitonin gene-related peptide



Pathoeloegy

Gastiinoemas are derivead
from multpoetentiall stem
cells off endedermal erigin.

Like ether neureendocrine
tumors;, typically: stain
POSItIVe: fior
Chreomoegranins, Neuren
SpPEciific enelase; and
Synaptephysins.

Expanded glandular
compartment do to excess
parietall cells




Pathelogy.

Mest gastinemas; 6CCUIf In; the pancreas and duedenum
I “Gastinemal lrnangle”.

Puoedenum: (50-70%)

a Often multiple, < 2cm, and less malignant
= More than 90% in 15 or 2% portion

Pancreas (25%)
a Solitary, =2 cm, and more malignant

Lymph nede adjacent to the pancreas; (5%)



Gastrinema firiangle
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Epidemioiogy

0.1 te 3 patients per million

Mean age: at time: of diagnoesis is 41 yirs.
1.5:1 te 2:1 - Male:Eemale

Sporadic 78%, MEN=IF22%

= pyloni () — 10-50%6

Localized disease — 70%

Mean delay off diagnesis — 5.2 ViIS.

DJ, Shojamanesh H, et al. Medicine 2000; 79:379

n et al. Lippincott Williams and Wilkins;2001:291

[ 06 Nov;85(6):295-330



Presentation

Data from Roy, PK, Venzon, DJ, Shojamenesh, H, et
al, Medicine (Baltimore) 2000; 79:379

Clinical feature

Abdominal pain

Diarrhea

Heartburn

MNausea

Vamiting

Weight loss

Bleeding

Fain + bleeding

Diarrhea + pain

Prominent gastric folds

Esophageal stricture

Pylaric or dusdenal
scarring

History of nephrolithiasis
or renal colic

History of confirmed
peptic ulcer

History of abdeminal
perforation

40 60
Frequency, percent




Presentation

Clinical features suspicious for ZES

a Poesthulbar duedenal ulcer

x Multiple duedenall er jejunal ulcers

a PUDWith chrenic diarrhea

s PUDIrefractory tor medical therapy

a Histery off PUD and nephnelithiasis

s Recurrent PUD injabksence of H.pylori o NSAIDS
a Family history: ofi PUD and hypercalcemia:

Feldman: Sleisenger & Fordtran's Gl and Liver Disease, 8th ed.



DIagnosis
EAsting Serum: gastrin concentraton
SEecletin stimulation; test

Gastric acld secretion studies



Easting Serum; Gastrin

s Upper limit off nermal is 110 pg/mi

s Gastrin off = 100011 setting of gastric piH: of
less than 5; 1S ighly: specific fier ZES.

n 2/3 have gastrn levels 1450-1000 pg/mi

x False poesitive withi PPI's - must be offi moere
than ene week.

x Chironic atrephic gasthtis o) Severe HH. pylor
can give: false: pesitive




Secretin Stimulation Test

Useiiul for confirmation off ZES NI patients
With' Indetermminate gastin levels

Secretin stimulates; gastin release firom
gastiinemas

Secretin inivits normail G-cells



Secretin Stimulation Test

Secretin 0.4 pa/kg 1V over 1 minute

Measure lbaseline gastrin twice and then 2, 5,
10, 15;, and 20 minutes pest Infusion

Fraditionally’ - poesitive I gastiin IRCreases; by
200pe/ml or mere

m Sens 63%), Spec 100%

Using| a cut ofioff 120pg/ml increases
sl SENsi 94%, Spec 100%™

Peak at anout 5-10 minutes

(1) Berna et al. Medicine (Baltimore) 2006;85,331



Secretin Stimulation Test




Other Tests

Chromegranin A
» General marker for neureendocrne: tuimers
a Level correlates withr tumoer velume

s [Less sensitive and specific than! secretin, But
can be used for confirmation



=NE0SCOPIC HINAINgs

Duodenal Ulcer (DU) Gastric Ulcer (GU)




Endescopic Eindings
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Differential D1agnesis; of
HYpEergastrenemia

ACId-SUppressive
meaications

Chrenic atrephic gastrtis
Diaketes mellitus

Eeregut carcinoid
(Ristamine)

Gastrin cell
Iy pPerplasia/ayperfunction

Gastric outlet epstruction
= pyler Infection
Idiopatnic

Increased intracranial
pressure

Massive small bowel
resection

Ovarian: cancer
PEricious Anemia
Pheechromocyiomea
Renal Insufificiency
Retained gastric antrum
RAEUmatoeld arthrts
Systemic mastoecytesis
\Vitlige

ZE
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Tumor Localization

JWormarn modalities are octreotide: scan
and EUS

>090% of tUmMoxrs are identified! i both
moedalities arerused

Alternatives:

x Helicall Cily, MRI, angiegraphy, areral
stimulatien, Venoeus sampling, and laparetomy.






ZES Alg

orithm

Suspected ZES (gastrinoma)

Multiple peptic ulcers

Past bulbar ulcer

PUD + diarrhea

Unexplained refractory diarrhea
Large gastric folds

Personal or family history of
hypercalcemia or pituitary tumor

Recurrent PUD after surgery

PUD refractory to conventional dose PPL

Serum gastrin off PPL (1 week)

= 110% to < 1000 pg,/mL

Secretin stimulation
Lest

Megative
Mo further workup;
Reassess In future
as needed
since test it not
100 pecent
sensitive

= 1000 pg/mL

Gastric pH probe
{off PPL for 1 week)

= 4.0
Mo further wo

EUS

Somatostatin receptor

scintigraphy

Mo liver meks

Evaluate for MEN 1
(calcium, pituitary imaging)

%

(MRI)

Liver mets

|
Surgical 7 if pancreatic
exploration | ™=~ wmor > 2 cm




Pregnosis ofi ZES

Most Iimportant factor IS prESENCE OF aldSENCE. Of
IVEr metastasis

= Patients withiliver metastases hadia 10-year sunvival
ot only' SOrpercent compared to: a 15-yeal: sunvival of
83, percent In| these without liver metastases

LoWwer cure rates with MEN"I

Cushing's syndrome: firom: ectopic ACTH release
By gastrinema asseciated withraggressive
disease



Management

ZES Confirmed

PPI

Tumor Evaluation

[No Liver MetastasesJ

[Men | Status EvaluationJ

e

4[Exploratory Laparotomy]

[ Tumor Status ]

[ |

| |
[ Tumor > 2 cm ] [ Tumor < 2 cm ]

Consider Exploratory
[ Laparotomy ] [ Follow ]

(+), )

[ Resection ] E:’arietal Cell Vagotom%

L Liver Metastases ]

[ Octreotide ]

[

If response, surgical
resection, RFA, or
chemoembolization

]_

_E

Chemotherapy or interferon

no response, consider addin}




Medical Management:

Geal: Limit complicatiens of diSease

Proten pump innieiters

s Omeprazole 60 mg Qb — BlDr(or Its
eguivalent) Is suificient 1n 95% of patients

s Esomeprazele 120 mg OD-BID
a Lansoprazele 45 mael OD-BID

a Rabeprazele 60rmae OD-BEID

s Panteprazoele 120rmg OD-BID




Medical Management:

HiStamine 2 receptor antagonists (alser effective)
a Reguire higher dosing

s Cimetidine — 3.6/ g/day.

a Ranitidine - 1.2 g/day

a Famoptidine — 0:.25 g/day

MEN=1 patients seeni te) e more: resistant to
medical treatment



Surgical Managenent

Acid reducing surgery: such as gastrectomy.
and vagoetemy: are: rare since the
Introduction: off PRIFS.

Consider: curative: surgeny. I tumor: size: Is
|ess tihan 2 ¢



Metastatic Disease

TUumors spread to liver first, then hone (Spine
anadi sacrun)

reatment epuiens

Octreotide can decrease: fiasting Seruni gastiin Ievels
IHepatic Iolectomy. In the alSence: ofi bllehar diSease
IHepauc arteral embelization

Radiefireguency: anlation, cyreaniatien

Liverr tiransplant (Investigational)

Chemotherapy — response: rate 10-40%



MEN I (Wermer's Syndrome)

2 Primany hyperparatnyreidism
a Pltuitany adenemas

x Pancreatic Islet cell/gastroeintestinal adenomas
(ZE, Insulinemas, nen-functiening pamncreatic
iUMerSs)



MKSAP 14

Al 33-yeal-old Weman! has ar S-Week: RIstory
O PUIMING epIgastic pPaln;, Nausea,
Intermittent vemiting of partially. digested
fieed, and eanly satiety. e pain Inproves
slighly, Withrantacids. Vedical Ristery
Includesia duedenaltuicer that Wwas treated
With' an' H5-receptol antagoenist. She s
ethenvise healthy andl takes ne
medications.



MKSAP 14

Physical examinatien IS nermal except for
mid-epigastric tenderness o palpation.
Upper eEndescopy: Slows severall gastric
antraliulcers wWithr seme: namewing of the
pylerc channel and a moederate ameunt: of:
fetained feod: TThe fastingl Serun gastrin
level 1s 420 pa/mlL (420 ng/L).



MKSAP 14

Which ofi the following Is the most
apprepriaternext step in managing tais
patient?

s A. Endescopic ultrasenegraphy. of the pancreas

s B. Easting serum gastrin measurement after pylerc
dilation

a C. Helical CT scan ofi the alhdemen
s DL Sematestatin receptor scintigraphy:
s E. Surgical exploration| for a primary tunoer
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