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Rl s ENDOCRINE PANCREAS: DM

ot
® Diabetes meliitus (DM) is a group of metabolic disorders

sharing a common underlying feature - hyperglycemia,
r")b glucose (Sylune Fad) &

results from defects in insulin secretion, action, or both.
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® DV affectf the US population (21 millions), 1/3 of

whom are undiagnosed! And at least 1 /3 (33%) of the

Jordanian!
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@ DM is a leading cause of :
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1)end-stage renal disease, <o Renala

2) Adultonset blindness

3) lower extremity amputation. i ¢ 5 Gz, 2
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Types of DM: E R A
@ Type 1DV ] @Type 2 DM _ _\\;
(10% of all DM) | (80%-90% of DM) -

characterized by an absolute | ("relative insulin deficiency”)
deficiency of insulin secretion
caused by pancreatic /7-cell

destruction,. «oysfncion)
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re ; | |
auS: h.‘mg from an caused by a combination of
oimmune attack (1) peripheral resistance to ;.

insulin action e

) W »
(11) an inadequate s 9
compensatory response of | ;.
insulin secretion by the
pancreatic /7 cells("relative
insulin deficiency").
Other causes make up the
remaining DM cases

-

@ All types of DM have the same long-term complications
in kidneys, eyes, nerves, & BV & are the principal causes of

morbidity & death.
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‘Pathogenesis of Type 1 DM plaie weatp T

$ Glucose uptake
4 Lipcgenesis
¥ Lipolysis

I F 20-21: Metabolic
! actions of insulin in
u striated muscle,
Insulin

: adipose tissue, & liver.
P ol \

¥ Gluconeogenasis

¢ Glucose uptake

4 Glycogen synthesis { Glycogen synthesis
4 Protein synthesis } Lipogenesis
Type 1 DM 3l v pathegenesis

**is an aqutoimmune disease
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**in which chronic destruction of islet B cells is caused
primarily by T lymphocytes reacting against, as yet, poorly
defined J3 -cell

antigens (? Is the insulin hormone itself is the target antigen
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for this autoimmune injury?) resulting in a reduction in f3 “ce)\
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**Genetic susceptibility & environmental influences play
important roles in the pathogenesis:

1-Type 1 DM has a complex pattern of genetic qssociation,
the principal susceptibility locus for type 1 DM resides in the
region that encodes the class |/ MHC molecules on
chromosome 6p21 (HLA-D).

2- Environmental factors, especially infections, may be

involved in type 1 DM as in other autoimmune diseases.

© It has been proposed that viruses may be an initiating

trigger, perhaps because some viral antigens are antigenically

similar to /3 cell antigens (molecular mimicry), but this idea is
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unproved.
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Type 1D
. M most commonly develops in childhood,
coOmes manife
- anifest at puberty {the classic manifestations of
of :
hyperglycemia & ketosis, occur late in its course,

aft
er more than 90% of the 3 cells have been destroyed},

& is progressive with age.
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**Type 1 DM diabetics depend on exogenous insulin

supplementatio” for survival, & without it, they develop

te ketoacidosis & coma.

serious complications such as acu
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*5 'mechanisms contribute to [3 -cell destruction, & itis

likely that many of these immune mechanisms work together

to produce progressive loss of [3 cells, resulting in DM

1) T lymphocytes (CD4 + T cells of the TH1 subset) react

against [3 -cell antigens & cause cell damage, by activating:

(A) Macrophages divecHy Cuteboxic  ae

v
(B) CD8+ cytotoxic T lymphocytes which directly kill 3 cells &
also secrete cytokines that activate macrophages.

**In the early active stages of type 1 DM, the islets show

[0) @
cellular necrosis & lymphocytic infiltration (insulitis).
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damage B cells. o AmD azil ¥a oy
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3) Auto-Abs aga‘nst a variety of f3 -cell antigens, including

insulin & glutamic acid decarboxylase, are also detected in

the blood of 70% to 80% of patients & may contribute to islet

damage.
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pathogenesis of Type 2 DM

%% . .
remains mysterious!!! phi s s

**Genetic factors are even more important than in type 1
ble to multiple "diabetogenic”
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DM, with linkage demonstra

Genes why ??
1) Among identical twins, the concordance rate is 50
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2)in first-degree relatives with type 2 DM (including fraternal

twins) the risk of developing thedisease is 20% to 40%, as

compared with 5% to 7% in, |
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**Unlike type 1 DM, however, there is no evideice to suggest

an autoimmune basis to type 2 diabetes.
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TWo metabolic defects :

(1) A primary ins’u/in resistance, i.e., a / ability of peripheral

tissues to respond to insulin, followed by increasing:"".

(2). B -cell dysfunction, manifested as inadequate insulin

e face of insulin resistance & hyperglycemia

secretion in th ;

@ . \ as s Ga O)LM'JJ i—
(F20-23)- . a8 pw,?}\ev‘q -
ey Insulin 9, +issue
.M

*
- — . - ! o 2
g Q4> oL dhis dgv Y

*ijﬁly(mg__@_, - Resishance
AT

b it e s S

@

. u Py 3 —
oy ——— o g ~cel] JogoZ LIV

8. lo (S)o NnsSulin 5}'_,,,;,

Dys function 529



DyShunCTIeT s e~

- **Insulin Resistance -
~f 1- Pefined as: resistance to the effects of insulin on glucose
4\\1»\\,.4 E oo sn =l XK

uptake, metabolism, or storage. e

12- Insulin resistince is a characteristic feature of most

individuals with type 2 DM & is universal finding in diabetic

individuals who are obese.
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The levidence that insulin resistance has a major role in the
pathogenesis of type 2 DM come from two findings:
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Reg shance :

E insulin resistance is often detected 10 to 20 years before

the onset of DV in predisposed individuals (e.g., offspring of



type 2 diabetics), &
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(2) in prospective studies, insulin resistance is the best

predictor for subsequent progres; .
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Pheno
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enon in humans, Influenced by both genetic &
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€nvironmental factors.
Signaling

a) Genetic Defects of the Insulin Receptor & Insulin

Pathway : are not common, & when present, they are more

likely to be of mild effect.

b) environmentul factors :
mmon in the majority 0

Obesity & Insulin Resistance: With
f type 2

visceral obesity being co
diabetics, the association of ObeS|ty with type 2 DM has been
recognized for decades. — s G e by e ol o
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4-Insulin resistance is thellifil betw

(F 20-24).

The risk for DM T as the body mas
fat content) T, suggesting a dose-resp
between body fat & insulin resistance.
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a) A Role of free fatty acids (FFAS): Cross-sectional studies

o correlation betweer fasting

have demonstrated — an invers

plasma FFAs & insulin sensitivity.
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B ) A Role of adipocytokines in insulin resistar.ce:

A dipocytokines;, including (& leptin, adiponeciin & resistin)
are proteins produce by adipose tissue & are released into the
systemic circulation; changes in their levels are associated with
insulin resistance; e.g.,:

**levels adiponectin are reduced in states of okesity & insulin
resistance, suggesting that, under physiologic conditions, this
cytokine contributes to insulin sensitivity in peripheral tissues.
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no:<mwmm_<\ levels of resi
resistinare | in obesity, & this cytokine

contrij i
ibutes to nsulin resistance

C) AR l
ol

— e of the PPAR & thiazolidinediones (TZD):
S, a class A_.;n anti-diabetic compounds, represent one of

the maj :
jor advances achieved in | insulin resistance in DM.

* %k
The target receptor for TZDs has been identified as PPAR, 3

nuclear receptor & transcription factor. PPAR is most highly

expressed in adipose tissues, & Its activation by TZDs

results in modulation of gene expression in adipocytes,

o)
eventually leading to reduction of insulin resistance, &

@
also | concentrations of FFAS
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D . :
) AA family of proteins called sirtuins, including Sirt-1, has
been shown to improve glucose tolerance, m::wmmm B cel

insulin secretion, & T production of adiponectin.
alities are involved \n

It remains to be seen if sirtuin abnorm

the Dmﬁrommsmmw of type 2 DM.
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8-Cell Dysfunction

** 3 _cell dysfunction in type 2 DM reflects the inability of these

cells to adapt themselves to the long-term demands of

secretion.

peripheral insulin resistance &
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A In states of insulin resistance, insulin secretion is
Initially higher for each level of glucose than in controls. i

T

This hyperinsulinemic state is a compensatian for peripheral

resistance & often maintain normal plasma glucose for
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Y/
entually, however, 3 -cell compensatior: hecomes

inadequate, & there is progression to overt DM.
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**The underlying bases for failure of -cell adaptation is not

known. It is postulated that several mechanisms, including:
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/i_: adverse effecls of high circulating FFAs ("lipotoxicity")

2- or chronic hyperglycemia ("glucotoxicitys

may have a role.
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B ~cell dysfunietion in type 2 DM encompasses both
Qualitative & quantitative aspects. U5 los o Dys@nhien

a) ¥ Qualitative B -cell dysfunction is i 2

-initi . . s )
_~Initially manifest as loss in the subtle abnormalities, such as =  “=
AU gy

2 (l) normal pulsatile,oscillating pattern of insulin secretion, & w.;,:‘

(2) attenuation of the rapid first phase of insulin secretion
triggered by elevation in plasma glucose.

Rapid phase e Jlai)) ¥
- Over time, the secretory defect progresses to encompass all
phases of insulin secretion, & even though some basal
insulin secretion persists in type 2 DM, it is inadequate for

overcoming instlin resistance.
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b) ¥ Quantitative j -cell dysfunction is manifest as a
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(3 deposition of islet amyloid. g .

Islet amyloid protein (amylin) is a ¢ "
indivi ' ' an 90% of

og LS S = : e 0 9

rote|

@l O Lo . ‘ (NQ

Amyl



“Islet amyloidosis is associated with a | in 3 -cellmass,

—

Malthough itis uncertain, whether the amyloid is a cause or

449' consequence of cell damage in type 2 DM?
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Monogenic Forms of Diabetes

Types 1& 2 pwm are genetically complex, & despite the

associations with multiple susceptibility loci, no single gene

defect (mutation) can account for predisposition to these
entities. ¥
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Pathogcnesis of the Complications of Diabetes

10 vPWs 18 DM Sl asl S S X%
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-The diabetic complications are a consequence of o5 o
hyperglycemia . AN
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Three distinct metabolic pathways seem to be involved in the

pathogenesis of long-term diabetic complications, the primacy
of any one has ot been estal | ge 3 pathways include:
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-The early glycosylation products of collagen & other longlived

proteins in interstitial tissues & BV walls undergo a slow

series of chemical rearrangements to form irreversible

advanced glycosylation end products ( (AGEs), which

accumulate over the lifetime of the BV wall. Sy
ik
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'-Ags have a number of chemical & biologic properties that

are pathogenic o ECM Components & to the target cells of

. . ' - g g 4 ‘ *
diabetic complications; Jtee b2 woree ABET SL I T,
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AGEs formation on proteins such as collagen causes

crosslinks betwe en polypeptides; this in turn may trap
nonglycosylated plasma & interstitial proteins.

(1) In large BV, tiapping LDL, for example, retards its efflux
from the BV wall & enhances the deposition of cholesterol in
the intima, thus accelerating atherosclerosis.
XL Usd Ryt QI o323 o~ REEs GShiy o s Saen! 31500 L1 15} e
1\ ln caplllarles including renal glomeruli, plasma proteins
1 as albumin bind to the glycated BM, accounting in
vart for the diffuse glomerular capillary BMs thickening,

throughout their entire length characteristic of diabetic

gierulopathy > Renal  failure
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3 'ﬂClrculatmg plasma proteins are modified by the

addition of AGE residues; these proteins, in turn, bind to

AGE receptors cn several cell types (ECs, mesangial cells,




The biologic effects of AGE-receptor signaling irclude tp
following

| .
) release of cytokines & GFs from macrophages & mesangiy|

cells;

8 1 endothelial permeability;

3 b Uy
. | procoagulant activity on ECs & macrophages; &~ h‘x;‘n;’“
$8 enhanced proliferation & synthesis of ECM by fibroblasts &
SMCs.

All these effects can potentially contribute to diabetic
complucatlons

2. Activation of protein kinase C (PKC). .

Intracellular hyperglycemiarcan stimulate the de novo
the second messenger synthesis of diacylglycercl (DAG),
causes activation of intracellular protein kinase C (PKC).

The down-stream effects of PKC activation are:

@ Production ofypresangiogenic molecules such as VEGF
implicated in the neovascularization seen in diabetic

retinopathy, & e
ackvation of ar~ OAG e
s P KC _ .
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3. Intracellular hyperglycemia disturbances in polyol
pathways. In soine tissues that do not require insulin for

glucose transpoit (e.g., nerves, lens, kidneys,& BV),
hyperglycemia leads to an | in intracellular glucose that is

then metabolized by the enzyme aldose reductase to
sorbitol, a polyol, & eventually to fructose.
Accumulated sorbitol & fructose cause cell injury via;
(4) | intracellular osmolarity & water influx;

- An 1 incellularsusceptibility to oxidative stress.

.m'ﬁ?nogy of DM & Its Late Complications
**There is extreme variability among patients in 5 it Vab
Q.the time of onsat of diabetic complications Ao

@2 their severity, & (Piuk o Dlabekes %

; . ; L Gk R
®%._the particular organ or organs involved. - o B s s
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(ReMna , Kidney , Reark BV) Aozt oA o T
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R **In individuals with tight control of DM the onset may be
. delayed.
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**In most patients, however, morphologic chanzes are likery

be found in

-arteries (macrovascular disease)

- BMs of small BV (microangiopathy)

- kidneys (nephropathy), retina (retinopathy), rerves
("_ewﬂ & other tlssues

**These changes are seen in both type 1 & 2 DM (F 20-25
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€sions in the panere "

[PafiCreas are inconstant &rarely of diagnosti
value, : @ 21agnostic
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**DIS

Usy
nctive changes are more commonly associated with type
3 th‘a’ﬁ with type 2 DM.

**One or more of the following alterations may be present:

8 size of islets: most often seen
5 z "-t;.'.l_,r'_‘
in type 1 DM, most of the islets are small & inconspicuous, -
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pe 2 D:M there may be ami

id replacement of islets in long-standing type 2
* LY
ippears as ceposition of pink, amorphous material

ning in & around capillaries & between cells.
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Al the islets may be virtually obliterated
(F20-26B) ay also be observed. 8 s
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47 **An 1 inthenun
characteristic of
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" (A) The hallmark/of which is'z . .
greater severity & earlier a_g_e of onset.
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S Diabely :
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women & men, whom are affecteq equally.

In contrast, Ml i uncommon in nondiabetic women of

reproductive age.
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(2) Gangrene of the 10Wen extremities, resulting from s ) ¥
Diabetes
advanced vascuiar diseese, is 100 times more common in L L
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diabetics than iri the general popu.latlon. o e e
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(2) Gangrene of the towen extremities, resulting from
' Diabetes

advanced vascuiar disezse, is 100 times more commonin -, ;-
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diabetics than i1 the generalpopu.latlo srary  Dad  Regredudive
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(3) In DM, the VeiFgEPFenarartaries (which rarely affected by,
- horMQ\_'j ¢/ »
athevesclerdlis

atherosclerosis) are subject to severe atherosclerosis. —
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(B) Hyaline arteriolosclerosis,

* Fhis disease atfect artesiols
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**the vascular lesion associated with hypertension (Which

type? Benign )
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**is both more prevalent & more SEVEre in diabetics than iy

nondiabetics,"

o ®
non-d(tibeh'c | Dlabetics il

benign 4, O=ar ¢
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sever **but it is not specific for diabetes & may be se2n in elderly
nondiabetics without hypertension.
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**It takes the form of an amorphous, hyaline th'ckening of the

wall of the arterioles,which causes narrowing oi the lumen
(F20-27). |



Diabetic Microangiopathy

**One of the most consistent morphologic features of DM is

: . : Skl 8%
diffuse thickening of BMs.™ il ; @

- CC\p.”qngs
The thickening is most evident in the baplllanes of the retina,

renal glomeruli & medulla,skin and skeletal muscle

*

**However, it may also be seen in such nonvascular structures

as renal tubules, Bowman capsule, peripheral nerves, &
placenta.

¢ ~
**By both light & EM, the BMs are markedly thizkened by - <~
v

| i
concentric layers of hyaline material composed mainly of

type IV collagen (F20-28).
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"'It. should be noted that the thickness of BMs, diabetic
capillaries are mg_rg‘_[gil_q than normal to plasma proteins.
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**The microang opathy underlies & and causes the ;
—_——— Vu.a_:J\

development of diabetic nephropathy,retinopathy, & some™

forms of neurogathy. o1 Frose

NB. "As in hyaline arteriolosclerosis, the microangiopathyﬁ ”“F" :e(:"ﬂ
(@]

is not specific ct ange & can be found in aged nondiabetic °“c“ -
Ca®l ari

patients, but rarely to the extent seen in individuals with

I »
longstanding DM . o
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“09 — " Diabetic Nephropathy:

The kidneys are prime targets of DM. Renal failure s 2nd.

e ——

e————

only to Ml as a cause of death from DM, renal 3 lesions are:

—

(1) Glomerular lesions; pepdls AN 52 Js 31
(__I_D Renal atherosclerosis & arteriolosclerosis; &
(i_l_l) Pyelonephritis, including necrotizing papillitis.

(I) The most importan?merular lesionsr are

VJ Diffuse capillary BM thickening (F 20-29),

* Micreangio patig

V¥ Diffuse mesangial sclerosis, &
* & 20 35 Fomevuly - 52 sl
@pillaries Jc dolp W s B 17T E<m g Fbefis poliFevation

v IJ\IoduIar glomerulosclerosis (Kimmelstiel-Wiison (F20-30).
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vihereisdiffuserglomerulancapillanyBMsit hickening,

throughout their entire length (F20-29).
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matrix along withimesangial cell proliferation & is always
associated with BM thickening.,, = J otas T % 240
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**Itis found in most individuals with DM of more than 10 years'
duration. JiLR, |
' se ) e
% % Hhickening )@,(FQJ}: ZJTWJ%
When glomerulosclerosis becomes marked, patients

manifest the nephrotic syndrome, characterized by

proteinuria, hypoalbuminemia, & edema.

*

**Diffuse mesangial sclerosis is not specific, as it may also be

seen in association with old age & hypertension

dﬁ&;@ —Hq',(l(en'mg/' Hyaline / atherosclerss s [_? G &_g)i
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¥ Nodular glomerulosclerosis
**is distinctive ball-like deposits-of alaminated matrix situated
in the periphery of the glomerulus (F20-30).

**These nodules are PAS positive & usually contain trapped

mesangial cells. specific )

4
**This pathogonomic (specific) change has been called the

Kimmelstiel-Wilson lesion, after the pathologists who

deSCTibed it. * P’,\{ﬁhOc}’jn’)ﬁwd\lC =) QV’\B

e N Cases ofF

DM
**Nodular glomarulosclerosis is encountered in approximately

15% to 30% of long-term diabetics & is a major cause of
morbidity & mortality.
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oro(ai I’ms Ofg O
Liads- ?goth the d:fque & the nodular fo

the kidneys,
induce sufficient ischemia to cause scarring of

manifested by a fmely granular cortical surface (F20-31).

*

*

() Renal atherosclerosis & hyaline arterioloscl.>rosis
constitute part of the Macrovascular disease in DM.

**The kidney is one of the most frequently & se verely affected
organs.



Which ceme. Yo Supely
T‘ t™he glomerut

**Hyaline arteriol i
osclerosis affects not only th. afferent but

oy / also the efferent arteriol

7 es.
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*Such efferent arteriolo

- ugq\\f\& athevs SN 3y @ al"--

sclerosis is rarely if ever, encountered
in persons who do not have DM!

(1) Acute or chronic pyelonephritis, usually begins in the

renal interstitial tissue & then spreads to affect :he tubules.

Both occur more commonly & more severely in diabetics

than in the non-diabetics.
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Ao s 2 ephritis
ﬂ\specia‘, more fangerous pattern of acute pyelon_li__

called necrotizing papillitis (or papillary necrosis), is
much more Prevalent in digbe
* b Kidne_.j

* 4 S e

tics than in nondiabetics.
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Cular Complications of Diabetes <ve)s b1 oo |

Diab '
etic ocular involvement may take the form of
Lretinopathy, = fetne <o

2-C P
ataract, < )\}::\‘M,..s\q;_\s / Whith Cean

- LQ‘
3-orglaucoma, s 5\, / =+ 0
« | the inkaocdlar pressure Inside

causes visual impairment, up to total blindness, is one of the +:fb(+
most feared consequences of long- standing DM .
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reelated oy arkificial

Alabetes > 2\lw-e
Retinopathy takes two forms:

‘ nonproliferative (background) retinopaty &
@) proliferative retinopathy.

v Mncludes, most importantly,

1-thickening of the retinal capillaries (micro-angiopathy).

2. intra-retinal or pre-retinal hemorrhages,,  Ue'el 51 €53 0o) 6
- . \
2 retinalexudates, Cundoscage’ ;¥ Qelina 3 Guams LR

Jlgbe u\):,u” CR R (Ot aketon of pudil
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Dilatation ¢
-microaneurysms, [=4 rof i

CC\P\‘\\Q\((Q&
**Retinal exudates can be either "soft" (microinfarcts) or\

"hard" (deposits of plasma proteins & lipids) (F20-32). 3

4] |

- venous dilations & edema.

o "
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**Microaneurysms are discrete saccular dilatios of retinal

__ choroidal capillaries that appear through ophth
alss
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s\ 2 smallreMs. Raprare  of  Which
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resald  \n hemorhq_qe

Qelatchmen) 4+ Fibrosis Ul u’—l”_ %‘Y
**excessive capillary Permeability causes reting edema
x I leaky 5

Retnal edemq

Kidaey &~ capillartes J ULes, o/
Permeqb.',ib

* *Underlying all these cha

TP Aen bse Mephrotic
. oo ‘ Syndrome
nges is the microangiopathy,

which is thought to lead to loss of capillary Pericytes & hence

to focal weakening of capillary structure
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~ IS neovascularization (formation
of new BVs and

capillaries ) & fibrosis.

% %k
Rupture of newly formed capillaries cause

— vitreous
hemorrhages, —

" organization of the hemorrhage can pull

the retina off its substratum, i.e., retinal detachment.

leading to serious consequences, including blindness,

especially if it involves the macula.

* vitreous ; @l ue als

%k KQA}L;) L*,LQ PP Relbin« aDrmny
substratu,n\w_/ .

*retinal detachinent Ve g
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Diabetic Neuropathy
**The most frequent pattern of involvement of the peripheral
& CN systems are (1) a peripheral symurﬁbe%r:iz neuropathy
of the lower ext?'emities that affects both motor & sensory
function but particularly the latter, st

S
(2) peripheral neuropathy, which produces disturbances in

bowel & bladder function, sometimes sexual impotence, &
%

—ee
_—

(3) diabetic mononeurapathy, which may manifest as

<udden footdrop, wristdrop, or isolated cranial nerve palsies.

* i ) . ;
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The neurologic changes may be caused by :

(1) microangiopathy & T permeability of the capillaries that
supply the nerves, &

Olas
(2) direct axonal damage due to alterations in sorbitol
metabolism.

***Clinically, presentations of DM are divers. (Table 20-6).
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\ presenTaT: -
&) — Hyperglycemia, exceeds the renal threshold for glucose g,

shark reo pass N
orine

9lucose
reabsorptlon leads to — glycosur a, which induces an
osmotic diuresis & — polyuria, causing a profound,

: 7 - )
obligatory loss of water & electrolytes. ~ MRttt
urine (',.o'b):.".s
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Kidney _ “hreshold | Lo ©onfs glucose

e ) T,f"a_;)l ‘AL.'S,'., . Qlucouria  U.s o
The renal water loss, combined with the hyperosmolarity

resulting from hyperglycemia — deplete intracellular water,

triggering the osmoreceptors of the — thirst centers of the
w24 2 '(\ Renal wates B - .
bralnww,u a= o loss + s Hyperosmolerins, 7,
Wy perglycemia /
This | intense thlrst — leads to (polydipsia= excessive

)IM

water intake).
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2) — Catabolisr '
) bolisr of Proteins & fats tends to induce 3 negative

'/ energy balance, which in turnleadsto | appetite —
polyphagia; ™ YIiaizis

* 210 ‘erw s
o Co N

)) ))"wv’ DA
thus completi

w o pleting the classic triad of diabetes: {polyuria +

= _polydipsia + polyphagia). Y 2L 38N 3 ¥
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**Despite the T appetite, catabolic effects prevail, resulting in

(

¥ o

— weight loss & muscle weakness.

' - o A )
k05 darablic &y SLepe (D5 Fuv rrpr 2V o e/t
effect ¢

2 s q,.u_: Ao sl Muscle weaknesS + \WH Less  J| L‘C)l’” 51;*“&;& _/:.S\’
**The combinati.on of polyphagia & weight loss is paradoxical

& should always raise the suspicion of DM. Qeusuiay 2alons
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@ rancreqtic endocrine neoplasms, or "islet ce!l tumors," are ‘

PANCREATIC ENDOCRINE NECPLA! MS

Q?Ba_tgz In comparison with tumors of the exocrine pancreas
ESQ%),accounting for 2% of all pancreatic neoplasms only.

® v
O0st common in adults, may be single or multlple May be
b
enign, or malignant metastasizing to LNs & liver.

® Man : -
> Vlany are MA_L elaborating pancreatic hormones, but

some are nonfunctional
\ »
t 3

Pen Creatic —C._:_;; bl 4 funcHon x
Hormones

ﬂqt\eaf' Mq‘JorH'j {S

Non - Fun(hon(nq 387 FUmHonij&‘: 9”"““‘:"{5@—? <! )S'A- % X

@ Like any other endocrine neoplasms, it is difficult to predict

the biologic behavior of 3 Pancreatic endocrine Yeoplasm

purely on the basis of light microscopic criteria.
% &0 Pemcreal . Jupor e =5 WWs g Secheon \,\}LS’\ Y
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B Generally, tumors less than 2 cmin size, tend to behave in

—

dru LIS e
an indolent ( very slowly growing ) manner (but there are
significant exceptions). « ‘e
Vs LT

» 90% of insulinomas (the other C
most common subtype of
pancreatic endocrine
neoplasms) L
are benign » while up to 90% of other functioning &
nonfunctioning e
pancreatic endocrine neoj.lasms tend to be

(ngul('momq _),_C )

malignant

e ——
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insulin

Insulinomas (B -cell tumors) 4

of pancreatic Ars the MOost common endocrine neoplasms,

resulting in g chwracterlsnc clinical triad of: SV Lo

> VI
(1) Attacks of hy Poglycemia, occur with blood serum glucose i

levels below 50 20 mg/dL;

- G5 e

(2) Attacks Consist principally of CNS manifestations as e

s - . S a d
E confusion, stuper, & loss of consciousness; & S Suoar
) The attacks are precipitated by fasting or exercise & are i

o

lromptly (rapidly) relieved by feeding or parenteral = <l b ¢t

el
dmlnlstratlon of glucose

phology of insulinomas (F 8.26) %
¥ LG 3o & s2s logsl
f grossly : bl
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**Bona fide carcinomas making up only about }__Q_A of Cases,

are diagnosed on the basis of metastases. e
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. **benign insulinomas look remarkably like glant islets, e

with preservation of the regular cords of monotanous cells &
their orientation to the vasculature (F20-34A).

**Insulin can be localized in the tumor cells by
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**Even the mallgnant insulinomas may not present much

evidence of anaplasia & some may be deceptively
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**\While as many as 80% of insulinomas may show excesswe]
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insulin secretion, hypoglycemia is mild in all, but Mqlﬁhun)' s benign
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% +the critical laboratory findings in Insulinomas are high
circulating levels

of insulin & 3 high insulin-to-glucose ratio.

L 9"«((03‘& .———_4—_ 2dle ;,._.._C NS (N

**Surgical remova|
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of the tumor is curative, ' tb> > b, ey
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**Remember: Besides insulinomas, there are

any other
causes of hypog'ycemia, including

(1) self-injection of insulin, &<
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(~2)*diffuse liver disease, & LMo @ G Dy s ;Ls
(3) secretion of insulin-like growth factor-2 (| (IGF-2) by some w«:;
fibrosarcomas ol i
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@ Gastrino
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@ Over 50% of gastrin-producing tumors are locally invasive or
have already metastasized at the time of diagnosis.
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@ |nh approximately 25% of patients, gastrinomas (frequenuy
multifocal) arise in conjunction with other endocrine tumors,

thus conforming to the MEN-1 syndrome.
Ll.v) lul_, Loeww MgN Syndrome¢ L)' aLss d&ﬂw aactrinenmg &YLO{',J/ XV

@ Sporadic gastrinomas are usually single. As with insulin-
secreting tumors of the pancreas, gastrin producing tumors are
histologically bland & rarely exhibit marked anaplasia.
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.Zolhnger & Ellison first called attention to the association

82
{/,; ojEpancreatic islet cell lesions with(2] hypersecretion of gastric
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acid &@Severe eptic ulceration, which are present in up to
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_95% of patients (Zollinger-Ellison syndrome), in which
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P Hypergastrinemia from a pancreatic or duodenal tumor

stimulates extreme gastric acid secretion, which causes

» Peptic ulceration. The duodenal & gastric ulcers are often
to usual modalities of therapy; ulcers

- P,atmctable & Multiple may also occur in
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/ » Unusual locations such as the jejunum, (when intractable

r?'jejunal ulcers are found, Zollinger-Ellison syndrome should
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» More than 50% of the patients have diarrhea in 30%;

it is the presenting symptom.

*

*

Other Rare Pancreatic Endocrine Neoplasms
@ o -Cell tumors (glucagonomas) are associated with

0 **_I_serum glucagon & a syndrome consisting of mild diabetes

mellitus,

e

@)**3 characteristic skin rash (necrolytic migratory erythema), &
- BF*anemia.

nenoPanfe Lwles Cullo
. They occur most frequently in peri- & postmenopausal women

3 & are characterized by extremely high plasma glucagon levels.
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. 0 -Cell tumors (somatostatinomas) are associated with DM,

holelithiasis, steatorrhea, & hypochlorhydria. They are
- Decvease. HC l

exceedingly difficult to localize preoperatively. I Staraach
-:{7 | c‘

"‘ High plasma somatostatin levels are diagnostic.
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syndrome (watery diarrhea, hypokalemia, ich/o.fhydrla, socalled

yndrome), caused by release of vasoactive

intestinal peptide (VIP) from the T.

Some of these T are locally invasive & metastatir.
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