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Pancreatic Cancer : From Clinical to Molecular Aspects

Vorapan Sirivatanauksorn, M.D., Ph.D.*
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Abstract : Pancreatic ductal adenocarcinoma usually has a very poor outcome. The majority of
patients present late with locally advanced or metastatic disease, and only 10-20% are candidates for
resection. The tumor marker CA19-9 may be elevated but is not specific for pancreatic cancer, Dual-phase
spiral computed tomography is the most imporiant imaging modality for the dingnosis of pancreatic
cancer. Despite the continuing development of body imaging methods and serum determination of tumor
markers, the dingnosis of pancreatic carcinoma olten remains problematic. Endoscopic retrograde
cholangiopancreatography is considered to be one of the most relinable diagnostic procedures for
pancreaticobiliary diseases. Endoscopic ultrasonography has been developed as an intracorporeal imag-
ing method that now provides precise ultrasonic images of the pancreas, Pancreaticoduodenectomy is the
mainstay of surgical treatment which offers the only hope of cure for this discase. Biliary-enteric and
gastrojejunal bypass used to be the standard operation for inoperable pancreatic cancer. Endoscopic
stenting can produce good palliation of biliary obstruction. The median survival after resection is only
18-20 months and up to 50% of those who survive 5 years may die of recurrent cancer. The factors that
predict recurrence and survival are the resection margin, the size of the tumor, lymph node involvement
and histological appearance of the degree of differentiation of the cancer tissue,

Pancreatic cancer is a consequence of stepwise accumulated genetic alterations which
disturb the equilibrium of a cell by altering the relative balanee between the roles of the cell cycele, diffe-
rentiation and dedifferentiation, and programmed cell death {apoptosis). Multiple penetic alterations
involving the activation of oncogenes (K-ras) and inactivation of tumor suppressor genes (p53, pl6 and
DPC4) and telomerase. The detection of early tumor, ie., the establishment of a screening sirategy, the
development of adjuvant therapy and molecular approaches might provide more options and a better
clinical outcome for pancreatic cancer.
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INTRODUCTION

Pancreatic ductal adenocarcinoma usually
has a very poor outcome and is aggravated by Lhe
faet that the majority of patients present late with
locally advanced or metastatic disease, and only 10-
20 are candidates {or resection, It has the lowest 5-
year survival rate of any cancers. Ninety percent of
patients die within the first year of diagnosis. The
detection of early tumor is important Lo IMprove sur-
vival, High risk conditions for pancreatic cancer are
idiopathic and alcoholic chronic pancreatitis, new
onset of diabetes mellitus (less than 2 years, no
family history, age over 50 years), hereditary pancre-
atitis (over 45 years), cystic disease of the pancreas
and intraductal papillary mucinous tumor, However,
a screening stralegy for this disease has not been
established.

CASE REPORT
A 6 l-year-old man was admitted to Siriraj
Hospital with discomfort and pain in the right
subcaostal region for 1 month. He had lost 2 kilograms
during this period but had no other abnormal

symptoms including jaundice. He had no underlying
disense and stopped smoking 30 years ago. Physical
examination showed T 37°C, PR 80/min regular, RR
18/min, BP 1 lWEO mmHg, not pale, mild jaundice,
no signs of chronic liver disease, neither liver,
gallbladder nor spleen were palpable, and there was
no superficial lymphadenopathy, Investigations
showed no apemia, Liver function tests showed
aspartate aminotransferase 116 units/l, alanine
aminotransferase 304 units/l, alkaline phosphatase
743 unis/l, gamma-glutamyliranspeptidase 987
units/l, direct bilirubin 1.7 mg/dl, total bilirubin 3.0
mg/dl and a normal coagulogram. Moreover, the
serum CA19-9 was elevated to 93.6 [U/ml (0-35.6)
whereas the CEA was normal. Abdominal ultrasona-
graphy showed dilatation of the gallbladder, common
bile duct and intrahepatic bile ducts with two large
commoen bile duct stones about 1.8 em in diameter.
The pancreas, spleen and both kidneys were normal,
Computed tomography (CT) (Figure 1) demonstrated
a heterogeneous mass, 3.5 x 3.5 x 4.0 cm, at the
pancreatic head and uncinate process obstructing the
biliary tract, possibly invading the duodenal loop,
with evidence suggestive of superior mesenteric vein
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Fegaers 10 The cnmpurcd remngraphy |CT1 demon-
siriled o betenoeneous mass, 3,523, 5x4.0
cim, at the pancreatic head and uncinas
process obhstrocling the biliary weact, jpos-
sibly invading the dundenal loop, with
sugreslive evidince a0 superion meseniecic
vern and inferior vona cava invasion. Mo
izolated peripuncreniic. peripertal oc
paciacriic Ivmphadenapaths waz demon-
grrated.

wntd imlerior vemi cavin invasion. Noselared pocipan-
ercatic, periporal or parazoric lymphadenoputhy
wag demonstruled. Sebsequently, the endozcopic
retrograde cholangiopancrcatography (ERCP) found
an ulcerarive mass, 2.3 em in dinmeder. involvine the
whole papilla with partid ebstocticon, The corminon
bile duct wis dilated B ne stone was found in the
commen bile duct.

He underwen surgical cxcision of the umar.
Al laparotoiny. oo asciles, diztaar Ivieph oode
mefascases, periteneal scedings or liver metwslases
were Found, A firm misss wis palpated at the head of
panereas, Pylnrus-proaerving pancrestoduadenal
resootion was performed. The postoperalive corrse
way uneventful, Tathelogy reportad & gravish
nweinous vleeranive inass, 3% Zemin size, exlending
from the ampulla of Vater and inveding the duodenal
willwith focal Invaston ol pancreatic Tizsie araind
e pancreatie duct {Figore 2, 3). Histeputhology
demansiruled musinous sdenceanci: pnma, poney 10
moderately differentiated with angivlemphalic,

Figure 2. The surgical specimen iken from pylorcic-
preserving puncreatodundencctomy rn-
cedore including the head of pancress,
ucdenun, destul common hile doct and
adjacent tissiwes.

Figure 3. The surgical specnnsn demonstrated a
orayish e naus wleerative s, 3x22 cm
i sice. extending from tha ampulla of
Narer and invading the duadenal eeall with
[ucul iovasion inte pancreatic tissoe around
the pancreatic duct,
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perineural and neural invasion and the tumor had
metastasized to two out of ten parapancreatic lymph
nodes. However, all margins were free of tumor,

DISCUSSION

Diagnosis and staging of pancreatic cancer

About 70% of pancreatic cancers are found
in the head of the pancreas, and most patients present
with jaundice, weight loss and abdominal pain. Early
symptoms such as epigastric bloating and dyspepsia
are nonspecific, and hence early diagnosis requires a
high index of suspicion. Obstructive jaundice is a
more specific sign associated with pancreatic head
cancer but is often a late manifestation. The presence
of back pain is often suggests tumor infiltration of
the celiac plexus and thus unresectability.

Tumor markers

The specificity and sensitivity of CA19-9
in detecting pancreatic cancer is 78% and 87%, re-
spectively, Itis elevated in more than 75% of pancre-
atic cancer cases and the level depends on the size
and the differentiation of the tumor, A CA19-9 level
of more than 120 TU/ml suggests a metastatic tumor.
However, the CA19-9 is also elevated in some
benign conditions such as chronic pancreatitis and
biliary tract obstruction with cholangitis.

Radiological imaging

Ultrasonography is the initial diagnostic
modality, but it is suboptimal in visualizing pancre-
alic lesions. A high quality computed tomography
(CT) is the most important imaging modality for the
diagnosis of pancreatic cancer. The sensitivily of
dual-phase spiral CT in detecting a tumor of less than
1.5 cm is 67% and up to 100% in a wumor larger than
1.5 cm. In contrast, conventional CT which 15 Tou-
tinely used can detect a tumor less than 3 cm in size
in 53% of cases. The criteria for a resectable tumor
are 1) absence of extrapancreatic disease; 2) no di-
réct tumor extension to the celiac axis or superior
mesenteric artery and 3) patent superior mesenteric
vein-portal vein confluence. The low rescctability
rate of pancreatic cancer is partly attributable to the
close proximity of this organ to the major visceral
vasculature in the abdomen, and the frequency of

early metastasis to regional lymph nodes and liver,
Vascular grading by CT findings is associated with a
surgical resection rate (in percentage) as follows;
grade A: fat plane visible between tumor and vessel
{ 100); grade B; normal pancrealic tissue between tu-
mor and vessel (753); grade C: tumor adjacent to ves-
sel with a convex contour towards vessel (67); prade
[ tumor adjacent to vessel with a concave contour
towards vessel (31); grade E: circumferential involve-
ment of vessel (0); and grade F: vascular occlusion
(.

Magnetic resonance cholangiopancreato-
graphy (MRCP) is a new noninvasive imaging
technigue to examing the biliary and pancreatic ducts
and is highly sensitive (93-100%) in detecting
biliary and pancreatic duct strictures. It is possible
that MRECP may replace ERCP as the initial
investigation for obstructive jaundice,

Endoscopic aspect

Despite the continuing development of
body imaging methods and serum determinations of
tumaor markers, the diagnosis of pancreatic carcinoma
often remains problematic. The pancreas is one of
the most difficult intraabdominal organs to evaluate,
and by the lime symptoms indicate the presence of
carcinoma, the disease is well advanced in the
majority of cases. Usually the tumor is unresectable
and the prognosis for the patient is poor.' Endoscopic
retrograde cholangiopancreatography (ERCP), now
widely employed throughout the world,*? is
considered to he one of the most reliable diagnostic
procedures for pancreaticobiliary diseases, especially
cancer of the pancreas and biliary tract.*"* Moreover,
advanced endoscopic instruments coupled with
retrograde cannulation of the main duodenal papilla
have hrought ahout direct visualization of the biliary
and pancreatic ductal systems. Endoscopic
ultrasonography (EUS) has been developed as an
intracorporeal imaging method that now provides
precise ultrasonic images of the pancreas.

ERCP is usually performed for precise
diagnosis of biliary and pancreatic disease,
demonstrating the pancreaticobiliary ductal system,
for which purposes it has a number of advantages,
By combining endoscopic and radiologic
examinations, it provides radiographic information
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shout the biliary and papcrente dusis as well as
eadnscapic infarmacion conceriing ithe main
ducdenul pupille. Evidence ol pooerewlic careinormi
car wlten be defeciad as secondary alterations in (he
gtomech, duodenum, and kile duct prodoced by the
teener, hopsies can be oblained dieeily from (he
muin ducdenal pepilte and bale and poancrenbc juics
can be pzpoated Fae evialngic studs 5 A hasmlepie
dingnosis pf pancrealic carcinopma cwn semeimes T
eslablished by oblaining & biopsy wlhen there o5
malignant invasion of the dusdenal wall including
the periampullacy area. Hloweyer, the diagroosis of
ciuer of the pancreas by ERCTP depends mainly on
the interproation of x-roy Gilms of the pancreatic
ductal system obtained by injesien ol contrasy
medis.

Paseiealic duceal changes. in cancer of the
pancreas are of twd kinds." Either thers ome siprilizant
climges inihe main pancieatic Joct or as abiearmaling
nccwrs in noly the hranch docts or the acinar fizld of
Lhee puncpeus, From thas slaodpuinl, paocrealug s
i wanger of the papcieas can bz classilied inoe the
fellowing cypes: ([ nbatruccive, () swenetie, (0
ditluse ourrowing, %} abnoomad branching. el ()
exal fermarinan. "™ In 1he obsozetive tepe (10, there s
complete obatrusion of the i panerestis doct,
and characeeristically, the erminal cnd of the
abstrucied poctian 35 eregulae e pered o shows
cyatic dilation. The stenatic tepe (11D, in which there
15 i locislieed steicivee af the main duct, 15 ollen
aceampanicd by dilaticn of the duct proximal
[upstream) from (he stencsis, this being correcdy
teomed presteoots dilaten, Paovrestogrions ol ue
diffuse aarrowing vpe (TIT) reveal gencralized or
seamentul wurrowing ol the man pancnestc doct,
swhich alsn bas an igrcgular contear in the reginn of
the lomor The uboormal braoching Lrpe (1%, in
whicly there 5 no marked change o e main dioct,
demonsicwtes only abnormoelly shaped main duce
braclies, Findings such pz filling defects, absiroe
tinn, sicnesis, or cyatic dilatinn arg included in cesc
fommatien Lrpe 0% ) i webuch Uuere de evelic difution
nfthe main ducr or one ar mnge of its heanshas, aed i
charagteriztic of cysledenocrroinema.

hzeases involving the pancreas may
produce secondary chanaes n che bile ducl bescause
nf the anaramic relating of these structures.

Chelangegraphic shnormalitiza include displace-
el effazement, sleoveis, and obsiroction. Froeny
et ul™ has termad the chelangiogeaphic Dmdings of
secundary biliacy iovalvemenr in pancrcaric
carcineian, the dewble-duet sizn, Tooa blind revies of
40 pepcresleerms, these investicaors corrcetly
diggnoscd 11 cases of pancreatic canger, They foaend
ti dingnostic aesoreey increwsed in pancreatis
cuncer when the bile dizet also showed evidence of
encastmenl with an sorerular margin, They alse fouand
secnndary hiliary involvemenl in uther pancrewlic
dizessta, bul diserders other than cancer tepded o
produse simouth aod symmetric stencsss of e hilz
duci. Plumley 21 al encouniersd the dookle-duct
stpac i 32 oot of 118G puncreatoprams. This was
caused by pancrcacic cancer o 20 and by benign
pancreslic diseases 10 22 pulients. Althoogh they did
ned regard dhis radicgraphic sipn as dsepse-specilis,
they Tound thal cerlain churacieristics favored a
maligrant or henipn process, Doctal ebstruction,
wapreielly ol the cammaon hile duct, close prosinily
radicemptucally ol the sboermalitics in botk duots,
angd an abewpr and irregulae transilion [rom o normal
Lo an . obslructed or a stenatic bile dest favoee he
diagnesia of carcinom, Al cuses of complete
absiruclion ol the comman hile docr were dus 10
carcinema. Leng, smomh stenctic bile ducl ssprments
were mure chsmclersie of benign percreadic discasc
srch as chranic pancrzariiis,

Therz ure neports of cases in which he main
pancreatic diwet appeieed 1o be pocml 1nthe preseace
ol proved pancreatic cancae 54 Special cane is
reguired lor dhe diagnosis of cancer in the uncinare
porcian of fhe paocreas because s leculion is
relutively Blind in rerms of pancreatapraplic
visualizariog,

Metastaie malignancy may cocasionally
invnlve (e panceeas and fbe mein pupcreatic duct.
The main pancreatographic findings, stenosis aol
obstvction of the min duct, are indistinguizhable
from those of pancecatic carcinoma,*

Mix et ul™ reported the results of a 10-year
study of 123 patests with corciouma el the bead of
Lhe pancreas ohn undeewent BRCTS Many palienis
had “earle” nunspecilic complaints such a5 the
sudden onscr of diabetes mellirus (33.3%), weighi
Inss (ROA5D, tredness andd malaise (42,3550, change
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in sl halkicg (40.5%, and upper abdominal
discomfort (22090, Taundice (RE.6%) and pain
repical of pancrenie cancer (V.75 were censidered
late symploms, The diagnastie acouruey of CRCT
waz 92.7% and weas considerably ligher than that of
C0 58, 5% or DS (534.5%), The patients wers divide]
i three groups accordiog o banes Jiameter: group
I, digmeter. 2.5 o 4 em 044 paticals); gooup 2,
diwmeter 4.5 1o 0 cm (43 pulisnlsy ol group 3,
diamerer T o 13 om (24 palienis), Resection far cure
was possihle in 23% of the patients, and in these The
Foyerar survival was 4%, Deur-vear survival for the
cative aroup vl puligms was 7.9% Over the decade-
long studdy pariod, there was o eodency oward
diapnesiz of smaller trners with a higher chunce of
reseciohiliny, The authors suEgesied that apgiessive
pse of ERCE 1 patients with nonapecilic, “early”
svrnplams might improve e resulls of freatment af
panzrcatic cuncer. In o subsequent study ol 220
patienls wilh carcinoma of the pancreis, Mg et al®
foumd Mat paticats with small tomars {<ba4 cm in
diamctar} in the absenee of distant melnslases [l
the best survival as weell as the best chanece for
operative resection, Similacly, other mvesligalurs
have noked o relaticnship beteeen Wwonor size and
sevival, although the dingnosiz of smull lesions
havine a moed progrnsis is onusual®

Bazed on experiencs al & single terliary
refarval conter, Olour er al= sugacated o calivml
straleary (o the diagnesis of pancrealic carginnma.
They recommeaded helcal CT as the hest imaging
teat tor periiempuliary melignuncy. When rlkis
demomatiates & masz in this beanl of the pancreas thal
appeurs Lo be rescctalle, they wdvise surgical
eaplovation. If there 1z o suspicion of pancreatic
malirnangy on the hagis of chinical aod laboramney
Tiedings but the helical CT s negative, Gloor el al®
propose that BRCPE be performed. In a retrospective
cosl-henslil analysis of 126 cuses of pancietie cancer,
Alviues el &l found thet BRCT seldom resulted in o
change in managemen] when CT demonstrated o
mass. BIRCE was mnstusetul when CT lindings wers
either nepative or squivosal. Cvielogic dingness is
recomemented e Glnor e al™ o ebviale the aced for
surpery when the malignancy oppears (o be
varssectahle Based an O1 lindimes, 10 6 evilozic
diagnozis cunnol be obtaincd, these autlors

recommend laparuscopy, Lapasoscopic TS may
praove o be of additional assistance. ot this point in
the: menueemenl of patign s, Tna stody of 73 pacicirs
with aprparently carly-stage cancer urising inshe beed
ul the pomereas, Bemelman et al®® found that
laparnscnpic U8 changed the slage of the lesion in
41% uf cuses; Tapaiclonsy was avaided in 195, The
highly apgressive. CThased upprowch advocated by
Crlonr el wl" iz predicaled oo e wden sl o certain
Irestion ef pancreatic cancers can be resccted. in some
casas with coracve inwentl,

Fadnsenpic ultrazonopraphy (LLS)

Trapscutsneous abdmningl U5 iz a widely
wsed imaging method. Because it is nonineesive, LS
hos spectel vidue o dhe visualization of fumers of
the Tiver, hile duct, and pancreas, Hoewever,
vitrasonuzrephoe detzction of zmall cancers of the
pancreas emaing difficult because of technical
restrictions prasentsd by antraaldominal gas,
subculaneous Lty Tissue, bene, and the apatomically
deeper position of the puncnes, Intcaluningl EUS
circumyvenls suco ol these peablems. We have found
LR fo e crpecially valoable in the svaluition of
paticnts with pancrestis diseases, pasticularly (e
diagnngis and staging of ponersadc cancer™™

The unigme wspest of BUS as 2 method af
ultrssuoograplis imaging in relation t e pancrens
iz the close proximily of (e cansducer Lo the arger
oreun. Thiz reduces the depih of penetration of the
ulicpsnuend, thereby making possible the use of
ultrasaund frequencies (7,2 Mz or |2 WHZ) that arc
hagher than those that can be cmployed with US,
These higher fregquencies provide better resolodan.
Tlus, lesions less than 3 mm in dimosler cin b2
idencified by LIS,

Anather onique attriboie of BUE, ioaddition
tor the ability to ideotsfy small wonoes, 05 The ability
e accucately demcnstate e relation of pancreatic
wimors 1o adjacent organs and structures. Thos, EUS
can be especially kelplul in determinisg 1he degree
ol invasiveness Ssiape] of @ mmor and therefone the
prozpect Eor sorgical reseclion. The criteria for
wigeular ivasion aire direel visoalizadion of lomer
growih within the vesse] or vasculio obstrocrinn and
Loss ol the by pereclioie interface beveeen the lutner
and the vessel,
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Tahle 1. Yisunlization cule ol manorealis saccinomi on LU compored with WS O and ERCPE Dara compiled
afler Koscl Bbscland Classes,™ Toosch Bdszh " and Resch Roach,"™ ALl four umseing metbhods were oot
comparad in all of the included swdics {EL S -endoscopic ulrssenography; US-ultrasonegraphy; OT-coin puresd
eomoeruphy; ERCP-endoscopie retregmde cholmgiopancosatography ),

LS 5 or ERCF
Allturnars in = Z37] =23 n=214 = LE0 n= 26

G 3h Thih G2
Smalldwnenrs {<3 com) =6k n=350 n= 53 =41

| 00 A ¥ Elehe

I clinical pracrice, mnsl pancizatic cancers
that produce clintcal signs and svmploms sre
relarivel v Barpe. They are therefore readily detectable
by U3, €1 umed LICE, uea least by somne cemnbination
of these imaging metheds.”  Yulushle addidonal
intormaticr cun be cbuioed by BUE in epses of
sipaller mamers ihat caese indireet ductal chanses on
ERCP and no positive Godices by US wod 271 CTable
11 Eurly pansrendic carzinoma (saged azeording to
the wmor-nede-merzstusiz [T classification ws
T1, B0 B haas poconsiderahly becer prognosis ather
radical rescetion thun mere wdvanced cancers,”™
Although BUS jecopnizes even small pancreatic
ramaras with 2 high degree ol wocuracy, s use m
serepning weyroploomtis wdividosls is an proserr not
faasihle, Tr has heen shown tha ERCE in paticnls
with nonulcer dyspepsia delecls pancrealis
carcinama i 9% of cases Whether EUS, racher
than ERCE, in such putients will ulteosiely Jend e
ai umprovement in the carly disgrnosiy end prosnesiz
ul pancrealie carcinean eanaing 0 he sliown,

Brush cylolopy

Divecr cvecloric sumpling of pancrewis and
bile duct steictures can be pecfocmed ot ERCT wsing
eviology broshes. Moest of 1he available studics of
e uschielness of brush cyielosy huve locused on
evtologic sunpliog of biliacy strictures, aml fhere is
lmited information specifically an specimen
procurnement (tomm the paocrestic duct

One of the largest studics is that of Fyan,™
e whiels bruslong was anempred in 62 paticnes with

hiliary o pancrcebic docr soricriores nodal o BECE
Satslictory specioens wers oblned in 92 patiznts
CSE with on averall sensitivity of A44% amd a
specifoy of [00%F, The sensilteily of brushing
cylalogy for Lhe bile duc (43 ®2%: was highar than
fhad Tor e pancreatts doct (305 The cesull wos
positive in & ouc of 29 paricnrs with pancreafiz
warcinenin Thwre were no (alse-positive cesults, but
hrshing was falsely noparive v 25 cases, Dorng
[elloop-up of W patienls in whom the specimen wos
intcrprated a5 showing atypical or reactive cells, g
dtingnoets ol malipnaney wis made o wll coses.

I the sowdy By Danes er al™ i which
samnples were oblwined solely from e pancreatic
dioet, there woere LD fechnical Dnilores, bol these
invesiizators tound 4 moach highor sensinivity (725,
A posilive disgoosis iving been pchieved in 21 out
af 29 peticnis.

e Cactor il miy aceovnt lez cthe Jower
scnginvity ol pancreatic duct cviolegy in pancrcariz
carcinminacormpared sl bl eviology o biliary
malipnancies may be the desmoplasiic reactian szen
inn pancreatic cancer with ecseniris displasement of
the tummor, Ts may produce a sitoation wherzin eery
Feow timor cells ave o conlael with e brusly, Uereby
redoucing the yield, Alhoogh it might De assmined
thal sumpling the pancreatic duct would hove beter
senzilivily than spmpling ihe bale dusl e patients
with pencreutic adenooarcinaome, disgnnstic material
ray b abeained Trom baih, Tn oone series, he
sensitivity of swmpiing from the comman bile duct
(ORI versas the MPTr was idencical in & oal tle 20
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paricnts with puncresiic cancer and pogtlive
hrushings. Posiive spocimens wers oblvned from
the: ORI in 3 cases and Teoo the WMPTI in 3 cases us
el Thes sugpests that sampling ol bt ducs iz
beneficial when pancreatic cancer results in sicures
i both dots Cdnubla-ducet” sind

LS puided fine-necdle aspication biopsy {F3 AL

The accurssy ol FELIS-goided FMAD in
dlugnising pancreatic malignancy in several scrics
it which the pragence or ahsence of & panereatic mass
was cunsicdered indercrminate on e bissis of ofher
imaging studive is shown in Tahle 2. The senziavily
is B0 BA% i thoas cases inowhich CNAR peovidas
sufficient cytolugic material, Tnohe various. sermes,

Talbe 2.
necdle aspirelion bispsy)

an pcbegoale sampie was obrainzd in M) o DO of
cazes. The results reporied [eom mere secent (vials
are, Doz, lass cneonraging, especially in diticoil
cases. Usually, e o Four nesadle picees se pdegeaie
i nbdarn sufficicnt marcrial for dingnosis. 1 has also
heen shown thatl sssessamend of the awdequacy of the
apeaimens by a cytopahologisl at the e of the
procedure ncresses diagnosiic accuracy. As in other
sticlics of cytologic methods for U diagnosis of
pancrewbcukiliry discrdecs, of ERCE for cxample,
specimeis that are classitied gy “suspicious” for
mulipnency. such as cellular acypia, are often
considerad a5 a positive diagnosis sod tiess duti e
then combined with the uneguivozal prgidve resoles
te achisvz high socorwey rules.

ganlts of EUS-guiced FRAR far panereatts wmocs, (B3 endeseopic ultrasonagraphy: FNAL- [ine-

Staly Mo, of Fulicnls Renaltivity (%) Specilicily ()
Cinvanning, 1905 43 ] =
Chimg el al., 19964 16 87 a1
Ciress ol ol 100&H 102 0 1410
Mepven & Chang. 1usa" 43 R B3
Cinccia el wl, 1997 LB 67 il

L7 chizieal nesessity of EUS-zuided FRNAR
ol puncieatic tomors i conlroversial. Favorable
cpining Anlds thal it s essenrial 1o the decision
process wihen e prezanee or wbsenoe ol pancreatic
ass is indeterminate, The coatnrerepinion, hoaweser,
argues that because surgery is corenty the anly
definitive traiment option for penersalic cancer,
pitlients [in for surgery who appear 1o baviz rescetuble
fzrmars hased on the resilis of Imacing sludies ol
underge cperation irmespeclive of he FMNAR results,
psthereis e 15 o 2085 cliaee of mizsing o curcimomi
with Lhis technigue. For onressciable lomors, liasne
shionld e acqguired oo cule ol e loems of panercadic
ramors (e, emdosing, lympiomal Gt ace ieeared
dillizrenily. The relative role of EUTS-guidaed verses
15 or Clronled peicotaneous FRAL is not cler.
Lased mnstly on reteospective and aobrandemized

comparison sadies, some Livestigarnrs claim that the
LEUS approach is supering and thay argue that lesionz
can ke visualized and punciured under ELTS coniol
that are pou visitble by O Tata from & prospoctve
] randoimi zed comparisen sud v of both techiigoes
weoudld be esiremely elpful bor are JezKing. Such o
arudy may b dilticull o pecfurm, @ [east in paticnts
wille resesiahle masses, boeaese of Lthe concern thal
pRroutancous pUnciuTE may mive mse 10 inrazhdo-
soinind spread of the malignaney. This risk is theoreli-
witlly Teawer with the endesonographic appraach, Tn
summary. Lherefore, FMAT showld be recommendazd
whenever the resiits of the precedure ace likely 1o
have definite implications [ur clinical management
uf the patient, Amore geacral statzment of the whnwzal
role of EUS-zuided FNAR in pancreatehiliory
oalignancy 35 aob possille at present
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Laparascopy

Laparoscopy inmeoedialely beluee Lupars-
Py b= an ivesligation thar is worthwhils for pen-
crzaric cancar. The conditions that should consider
[ur lapacascopy are 1) Lacger peimacy tumes, 23 Je-
sinng in the neck, hedy and tnil of pancecas. 31
euivocil caliogeaphae Oncdinas such as 1ow-valumne
agcites, CT findings indicating possible carciname-
tosls andl sl vpodense lesions in liver, and &)
suhtle clinical and lzhorawery findings sucpesting
more wdvanced dissaze such ag nacked bypealbu-
minemia andfor weipht Toss, sipnificant increases in
CA LD lovel and relagively severe pain.

Sorgical manapement

Surgenl resection offers the only hope of
cere for paticnls with pancrewtic cancer, "The YWhipzle
uperilion, or papcreatisaduadenceiomy, i the nain
gray of surgical rreatment for parcreatic coneers, most
of which vecor in e pancesatie bead, The W hipple
operaticd has been a classical nperacion for decades
and the moctalicy has dropped dramaticallys a5 aoce-
sult ol noproved peroperative cire and incressed
experience in wrtiary referval conters. I the 19903,
un operative morlality cabe el less Uin 3% hos e
come the standard in many expericnesd coenters.

Pancesalicojequoostomy leakage rennnns
anc nf the commonest and mest dreadiel complica-
tions wlter puncreptcoducdeneciony, willl lesksge
ate of 142 18% repomed in recent smdics 5% The
technigues of puncrealicojeiunel wneslomuoss.
whether eod-w-side or eod-to-end, and whether dos-
o= mzzasa oF dunking, have ned been found to heve
a signilicent ioflueoce on e aoastoanots leekeee
Title,

Apart from the immedidle posloperative
cormplizatiens, long-leem nacbidives such as gasine
dumping, marginal wlecrarion and hile-reflux gastritiz
are alsy mugor cencerns afler pencresbceduedensg-
iy, The pylams-presciving pancreaticoduondznee-
tomy PPPD 35 w coodefication Uil sims ol reducing
such moskidities and pieseiving digestive fuistic,
Howewer, there iz no delipice dillersnce in
pstupsritlive oulrition beveeen %5 pple gl FPTTS,

Adherence or encoscment of the portal vein
OF SUDETLOC Messenlerie vein by pancreatie head cin-

ar hag keen regarded ws Iocaily advanced discasz

with poacr eadrzome il thes o confrundication
Teseciion. Aorccent sindy foand thac fomnes ailberend
1o the porlal sein or supsnoes mesenteric vein ware
not assecizbed with moie azpressive lemer charae-
leristics, surgesiing thar venous sdhcronce was o
Functinn of twvee lecation eacher than an indicator
of mEgressre: lumor biology. ™ Some Japancss repnrs
have shown improsed sivival b gther slusies hiee
cepuried wo sipniltcant difference in operative mes
calicy rate o Tong-tevin siervival betveen patieniz whe
underwenl portul vein or supcrior mesenieric vain
resection frer isolated lemor involvement and thoss
withoul vennus rescction " These studies supgesiel
that ssolated poclal vein iovolvement should not be
& contraindication for prancrealic reseclion in pulienis
with panurentic adenocarcinoma. Hence. rescction
al the portal wzin shewld e performad T all diseizes
v bz encuinpitssed wilkin the rescetion. Recon-
struction of the poral vein amd sopecior mesenieci
veln g be accomplished by end-to-end anastnne-
g% in mast cases iF e segment of poclal vein or su-
perior mesenieric vein resaered is less i X cm

Palliative surpery

Obstructive jaundicce and dueodonal
nhstroction are the twn main symploms thal can be
palliated by sureieal means. Bilizry-coteric and
gastrejeijunal ypass (dookle by pass) ased o be the
slandund eperulion Lor inoperable pancrcaric cancar.
However, the cole of surgeons o pellistion ol
pancreatic cancer has diminished az endoscopic
steniing can allord pood pallistion For hiliary
ahstoction. Pain is one of 1he commuenszl probliem
Lhat most putients sufter at the terminal stage of
disease, Traper gl pesic drogs andfor celiae pleses
block cun relicve the patienc’s pain. Moie than coe
Ui of pidienls wlso suller with depression, weight
lozs and malabeoepiion {esoceing insolTcieney ).

Mrognnsis

Thourh surpery is the freatment nf choice
i pancresie caneer, e msdion survival wlter resse-
tion is anly 1E-20 months, The overall Sovear s
vivil s I0% (V-255%0 and up o S0% of those who
awrvive 3 vears may dic of recurnant cancer, The G
fors Uil predict the recumrence rate und survival of
ihe discase arc reszctinn marging siee of momor {5
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voar suevival D tuntor Less ka2 em s 240% whersas
thise Tarper than 3 e is only L8], Tyrph nodes
inwolvement (oedian survval in ceppive and posi-
tive lymph nedes invulvement are 4,3 veus and 11
mcitths. regpectively) and the differentintion (- yeas
surwival in poorly wml well dilfersaniared are LU
and 355, respectivelyl

halecnlar aspueots

Pansreatic cunger is 0 consequenzs of

slapeise accumuluted genctic alleralions which, [ur
thar reagan, disiosh the egualibrinm of a cell by aler-

Table X, Genetic profie of panoreslis GlRger

mu the relative halunce belwesn mles of the cell
cvele, differentiation and deditforentizaen, and pro-
rrammed cell death {apoplosis), Muobiple genclic
aleratings invalving activarion of cnocogenes and
inuotivation of umar SUppressor pencs chorncterse
the development of cancer in pancoens, nolably &-
row nnengane, FEE pda ol DPCT tumor suppressor
penes and telumerase (Tahle 3, Figore 43, Moseover,
ahmormal expression ol growih Tcers and growth
[t recaytors wne alse fonad 10 b essociiled with
ARETCLLG Sane,

Creme Lncus Freguency [ 5}
F-rowy [2012.0 - pler B85
pid 1Tpla 50170
plt op2} 83
neCs 1yl 1 35
ENCAZ 13q1z -1
Telmmerase - 2l
DMA injury
: TGF beta
Apoptosi “<—
poptosis€— p53 DT roceptor & TGF beta
p2iwaft | p16] i

s i =
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CDK4 -cyelin D—= Rb-E2F
complex |

EZ2F

6, Gs&

| K-ras |

Her-2/ ney

=
G,

i 35

Figure 4, Cenes and malecules invelved an paesrcatic LUCOETEEnCsis
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Oncomene
Activation of Koy

The maost common pepetic wllerationy o
dalis i pancrealle Sanser ars aelivaling poink omla-
rions in codea |2 af che K-war cneogene, These mo-
Lutions oeour sacly o Uue neoplsii progression bl
can he found in 8O o 95% of puncreulic cuncers.
Single opuclecids substilations of Kors codon §2
are pradaminantly GAT, GT7T and CGET. K-rrs muca-
tons hive been detesied ioothe pancreane duet azp
rarca and swenles of most paticnts wdth wdenocarci-
reorma ol e punerens, The preseice or fhe e of B
ras NLATIOn 0 pancreacic tumors has noc boen
shown o be wssociated with paltent sucvival™
Tomuor supprressor genes

Mpst tumor suppressor penee s preotl
roles in cell cvele continl and apnposis. Less of func-
tion can be associuted with snconimolled cell pruwih
und proliferalion, decreased apopinsis, ard malig-
nant frunsformution.
pa3

It is inactvaled o S0-T0% of pancreatic
ciser by g missense point mocation. The majority
of the mutations ure lound in sxons 53-8, which con-
e the sl highly conserved regiona, A stiedy
using an immunchisiechemicy technigue shuovwsd
thal p3 gene inaclivaticn i a laie evantin penctic
progression of pancreatic cancer.™
pI6 QTS HCOREANCORN S Hp L™ re )

loss of @l f cxprossion nocurs in up tn 356
nf pancreatic cuncer cell lines und enceralls, cuased
by homuveypous ar hetercrygous delarion, and
hypermahylaion. A study using immunokistochermn-
cal Lubeling for ihe pla pene predoct showed that
A of flac duct lesions withoul sigmilicand slypns,
E5% of papillary duct lesions without significant
aiypin, and 7% of papillury dusl lesions wilh sig-
pilicant atypis, Dad loss of expressicn.of the gl
gene prodoct.®
LINCF L SMAL)

Tria inacrivared in abaour 55% of pancreatic
cancer. DACH iz nol found it o O, papillasy,
or wlypicl papillacy incaductal neoplasias butisin-
activarcd with significant Irequency ]]lIE':"r'Erbl}'
alvpical oeeplistc lesiors. 5o, DPCA ibactivation
i5 alate cvent in tumerigenesis. "

LRCAZ

T is i bivated 1o 7-105% of panoreatic can-
cer The BREAZ protzin is heligved o Tunciion as a
renune-mainlenance Fene by proventing DA
strand brcaks that nocur doeiing: ool cell cycle di-
visioa, The mmacuvation of the BRCAZ geone, like
DFCS and piF inacrivation, oceurs elidively lale o
neoplizlic progression in the puncreas.
Telmmerase

Delommeriss s wn enevme that is belicved
b dnvelved in the de aovo svnthesis of elomecic
DMA aole chrenosumal ends. Almest all normal so-
maric cclls have a0 detectable elomecse aclivily
excepl lor prolilerative cells of self-rencwal fizsoes, ™
Activaring ziod srabilivation of feluinecise e con-
sidered 1o e necessary for immorcalizarion of Dy
man fmer cells Telomerze aclivity wis [ound in
U ol panereatic ductal carcinomas while no ade
nema rissoe showed any elomersse activily, Thus,
rec vatium of telomerase may cocor ata lezte stage
of pancrzatic ductal carcinogenesis and muy be
specilic macker lor distinguishing pancrzatic cancer
from pancreatitiz and sdencrma. By detecling
lelomerase nelivity inopunercatic juice at an aarly
stape of pancrealis cineer, 1o comslation betaesn
Lelemerese activily urd prognosis has Boen foud.
Derccrable felormerase jctvily has wso been reported
(rom purcreutic ductal cells nlained dicing ERCP
by eytologicel brugling in puticots with pancreatic
cancer.

Current eytopenctic data for pancreatic cancer

Wlosr panereatic carcinamas, like curcino-
muE n general, hove highly abmormal karvoiypes,
with reany chremasome bansiocelons and olher re-
arrangernents. These most contribute to the penee
changas that drive carcinoma develupanent™
Gene therapy [er pancreatic cancer

1. Auntisense sicalepivs (AS)

This technigque compriscs the use of nwelens
acids that are complemenihacy ko particular sequence
of DMA or ENA. The hyhridisation of these oligo-
nuclectides W teir tirgets con elfectively ohsroct
vranszripeinn or wanslaticn of the gene produci. Por
exnmple, a0 vliponucleotds complementary o fhe
wanziitiation eodnn of the Kery pene bas beeo used
e reduce K-ray sxpression whick therebsy inhilbited
the croadh of pancrearic cagcer cells oy colioee ™
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2. Gene-directed prodruog sclivilien
thernpy {GPAT)

Thiz lechuigue ooilizez enzymes thal are
nopgmammalian in avigin o i smoall quanitics witin
human cells, e example, tha herpes simples vares
Myridine kinase (HEV-at) peee is delivered prefer-
entially e pancreatic cancer cells by o vecioe and
Meen prodrog, gunciclovie CGCEY], s wdded so b
canocer cell which nowe harnor the activaling, enzyme
thymidine kinase will die, This is hecause f5Y-ik
phosphorlales GOV o (O monophosphile, which
ts Then Torther phosphorylates] by the host cell to the
rnxic form, GOY inphasphate. GOY mphosphte in
hibils [¥MA polymerass and 15 wxic 1o cells i the 5
phase of the cell ceele, The regression ol bepatic
melasipses and peritoned dissemination of panere-
atiz cuncer coused by HIV-0E has been neporiad =

3 Promober gene sicptegles (PS)

Thrs technique olizes mommailian wonor
pssooiated promoters o drive e expression of cor-
lain genes, e, Wk, The delivered gene will nol b
axpressed monovmal cells hecuuse these promniers
aree (hearerically mot aclive in noermal issoes und so
thoy will be vnalile o gencrate tosis metsholilas
from prodrugs suchv s GO, Promocers that une com-
monly wsed are CEA, MUCT, and CAT9-8 promo-
[ETE.
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This wchnigue chaacterises he targeting
of replicatinn-competent adenovinuses and herpes
wiruses 1o e cells and their desteuction by vieal
ieplicaticn and resultant cell ysis. The benefilis Ul
ned every cell weeds 1o ke infected becavse thers i
inhierent amplification vs the viros replicaies and
desirovs adjacent lumnr cells. Maorcover,-these
virnses can curty irunsgenes ke thyinidine kKinase
i oesder kg augment omor cell Killing by combining
prodrug activaaon will oncolysts,

CONCLUSION

W deanonsteare ocase with doctal adena-
carcinema at e hesd of punereas thal was diagoosed
by dual-phaze helical computed tomography. Sub-
sequently, he vaderwenl pylocic-preserving
pancreatisaduodeneeiomy. Though sorgery is the
recatment of choice in this disease, e median sure
vival wller resection s ooy 1320 monrhs, Tr has the
Jewesl S-year suevival rare of any cancer and up Lo
3% of those who survive 5 years may e of recr-
Tl ciseer, Taetection of the cancer at an casly slage
by the eswblishment of ihe screening strategy and
the developrient of adjuvanl Gherupy and nolecalar
ppproaches might provide more opdans and betler
clinical putcome for piukTEic cancer paticnt

7. Bilvis 5E, Bebkromane DA Yennes 34, Diapnasic
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