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[wvarHoctnka v neyeHve ageHoOKapLMHOMbI MOOXeNy-
OO0YHONM Xenesbl COMPsXeHbl CO 3HAYUTENbHBIMU TPYAHO-
cTaMU. B 6ONbLUMHCTBE Cly4aeB Ha MOMEHT MOCTAHOBKM
AmarHosa yxxe UMeIOTCS PerMoHapHble U OTAaNIeHHbIE MeTa-
CTasbl, 4TO WCKIIOYAET BO3MOXHOCTb MPOBEAEHUS Paau-
KanbHOM onepauun. Tomorpadunyeckme MeToabl BU3yanu-
3auUmn UrpatoT BaXHENLLYIO POJib B ANarHOCTUKe, Ctagnpo-
BaHUN paka MNoOXKeNyao4YHOM Xenesbl W cTpatndukaumm
NauMeHTOB Ha OCHOBE MOJIyYEHHbIX AaHHbIX. MeTogom
BbIOOpa Npu AMarHoCTNKe HOBOOHPA30BaHMIA MOOXKENYA04-
HOW Xenesbl MpuU3HaHa MynbTUCMMpanbHas KOMMNbOTEPHAs
Tomorpadus (MCKT) ¢ BHYTPMBEHHBIM KOHTPACTMPOBAHM-
eMm, B To Bpems kak MPT ¢ ncnonb3oBaHnem ragonivHus,
OBV n MPXII™ oTBEAEHA YTOYHSOLWAS POSib.

[ns ctaanpoBaHns onyxonein HeobxoaMmMo onpeaennTb
HasnMyve unn OTCYTCTBME BOBJIEYEHUSA COCYO0B, MeTacTa-
TUYECKOr0 MOPAXEHUs MeveHn U MMmMdaTUHecKnx y3nos.
B 3aBMCUMMOCTM OT 9TMX NapameTpoB ONyxoau nogpasge-
NS0T Ha NOJIHOCTLIO pe3ekTabenbHble (clearly resectable),
norpaHnyHo peaekTtabenbHble (borderline resectable)
N HepesekTabenbHble (non-resectable). Ona nocnenHemn
rpynnbl XapakTePHO Hanuyme OTAANEHHbIX METacTa3oB
UM BOBNIEYEHNSI YPEBHOMO CTBOJSIA/BEPXHUX OpbIKEEUHbIX
apTepuin. HYactuyHo pesekTabenbHble OMyxonu npeacTaB-
NS0T HaMBONbLUYIO TPYAHOCTb KaK Afs AMAarHOCTUKK, Tak U
DNs neveHunst. B Takmx cnydasix MOXeT ObITb pEKOMEH10Ba-
HO NPUMeEHEHNe KOMOMHMPOBAHHON Tepanuu.

AneHoKapLUMHOMY MOMXKENYO04HOM Xenedbl Heobxoam-
MO onddepeHuMpoBaTb 0T psiaa obpas3oBaHuMiA onyxone-
BOW, @ TaKXXe HeOoMnyxo/ieBOM Npupoabl. B CnopHbIx ciyyasax
MCKT cnenyeT [ONOAHWUTL MArHUTHO-PE30HAHCHON TOMO-
rpaduen n/vnmn SHAOCKONMYECKNM YNbTPa3BYKOBLIM UCCE-
[oBaHvem ¢ bruoncuen.

Ne 2015

KnioueBbie cnoBa: noaxenygoyHas xenesa, pak,
MYSIbTUCMIMPAbHAs KOMMbOTEPHAs TOMOrpadus, MarHmuT-
HO-pe30HaHcHasa Tomorpadus, AMarHos.
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Pancreatic adenocarcinoma is one of the most challeng-
ing tumors to diagnose and to treat. Most patients present
with advanced disease that obviates any attempt for curative
surgery. Cross-sectional imaging has gained a vital role
in the detection of pancreatic cancer and in the stratification
of patients according to their tumor stage. Contrast-
enhanced MDCT is the main pillar in the diagnosis of pan-
creatic cancer, whereas MRI including MRCP, dynamic
gadolinium-enhanced sequences and DWI has an estab-
lished role as problem-solving tool.

For tumor staging, the presence or absence of vascular
infiltration, liver and lymph node metastases has to deter-
mined. According to their status, tumors can be categorized
as clearly resectable, borderline resectable, and non-
resectable (with distant metastases or infiltration into celiac
trunk or superior mesenteric artery). It is the most difficult
task for radiologists and surgeons alike to deal with the
group of patients deemed borderline resectable. These
patients may profit from a multidisciplinary therapy
approach.

A variety of neoplastic and non-neoplastic conditions
may imitate the appearance of pancreatic adenocarcinoma.
Radiologists should be aware of the imaging findings.
In equivocal cases multimodality imaging including biopsy
may be sought to make a confident alternative diagnosis.

Key words: Pancreas, cancer, multidetector computed
tomography, magnetic resonance imaging, diagnosis.



Introduction

Pancreatic ductal adenocarcinoma is the
fourth most common cause of cancer-related
death [1-3]. Despite the fact that considera-
ble progress has made in the past decades to
achieve early detection of pancreatic cancer
and in multimodality treatment of the disease,
the prognosis of patients with pancreatic
adenocarcinoma is still very poor. The main
reason for this is that approximately 80% of
patients with pancreatic ductal adenocarci-
noma present with unresectable disease at
the time of diagnosis, either having locally
advanced tumors or with metastatic disease.

There are three main tasks of radiology
[2, 4]: first, to detect pancreatic cancer early,
using also subtle findings present at CT or MR
imaging. The second important task is preop-
erative staging of the tumor, in order to find
out the patients with potentially resectable
disease and to spare unnecessary surgery
performed in patients with locally advanced
tumors or metastatic disease. The third goal
is make a correct diagnosis of pancreatic ad-
enocarcinoma, which should not be confused
with other ampullary or periampullary masses
of malignant or benign etiology.

In this review imaging techniques for de-
tection of pancreatic adenocarcinoma and
strategies for staging are described as well
as the most important differential diagnoses
of ampullary and periampullary masses.

MDCT Study Protocol

Pancreatic MDCT examination should be
performed during gastro-duodenal distension
after oral administration of approximately
1000-1500 ml of water as a negative contrast
agent (so-called “hydro-MDCT”). The use of
a pre-contrast scan is controversial, but many
centers have abandoned routine acquisition
of unenhanced scans due to radiation issues.
After IV contrast administration, a biphasic
scan should be acquired in the pancreatic pa-
renchymal phase and the venous phase.
During contrast material administration typi-
cally 120-140 ml or 2 ml/kg body weight of
nonionic contrast material is administered at

BeBepeHue

B cTpykType CMepTHOCTU OT 3/10Ka4eCTBEHHbIX
HOBOOOpA30BaHMn MPOTOKOBAA aAeHOKapuuHoMa
nopxenynoyHon xenesol (AKIMXK) 3aHMMaeT yeTsep-
Toe mecTo [1-3]. HecmoTps Ha pasBuTne B TeYEHUE
nocnegHnx OecaTuneTuin MeToO0B PaHHEen guarHo-
CTUKN 1 KOMOMHMPOBAHHOIO NeYeHust, obLLmMiA npor-
HO3 NP1 AaHHOM 3a00neBaHMM NO-NPEXHEMY OCTaeT-
csl HebnaronpuATHbIM. 3TO CBA3AHO C TeM, 4T0 B 80%
Clly4aeB OMyxoJjib BbISBASIETCA Ha CTaauMy pacnpo-
CTpaHeHHOro 3aboneBaHuns (pernoHapHble Unn otTaa-
JIEeHHblEe MeTacTasbl) U MO3TOMY Hepe3dekTabebHa.

B OTHOLWEHMM paka noaxenyao4Hon xenesbl ne-
pen ny4eBblM AMArHOCTOM CToAT 3 3apauun [2, 4].
MNepBas — BbigBUTL AKITK Ha paHHen cTagmn, opueH-
TUPYSACb Ha efBa 3amMeTHble ee npuadHaku npm KT un
MPT. BTopasa 3agada 3akno4aeTcsa B npegonepaum-
OHHOM CTaZMPOBAHUN OMyXON, BbIABAEHUN MALNEH-
TOB C pe3ektabenbHOW ¢dopMmoi 3abonesaHus u
WCKJTIOYEHUN MAUMEHTOB C PErMOHAPHBIM MM OTAa-
NIeHHbIM MeTacTa3mpoBaHueM. TpeTbs 3agaya CoCTo-
WT B MNPaBWIbHOM TMOCTAHOBKE [AMarHosa, T.e.
andoepeHumansHon guarHoctuke AKX ¢ gpyrumm
3/10Ka4eCTBEHHbIMM N O00OPOKA4YEeCTBEHHbIMU 0bpa-
30BaHVSIMU NEPUaMMyNSPHON 30HbI.

HacTosiwmin 0630p NOCBSLLEH METOAAM BM3yan-
3aumn AKX 1 ee ctagmpoBaHuio Hapsay ¢ auoode-
PEeHLMaNbHOM ANarHOCTUKOM aMnyfsipHbIX 1 nepuam-
NynsPHbIX 06pa3oBaHuU.

MpoTokon uccnepoBaHns
noaXkesnyao4Hou Xxenesbl
npu MCKT

Mpu MCKT nccnepoBaHve NoaXenyno4yHon xene-
3bl NPOBOAUTCS Nocne nepopansHoro npuema 1000-
1500 mn BoApbl (PEHTreH-HeraTMBHOE KOHTPacTHOEe
BewecTBo, “rmapo-MCKT”) ana pacTskeHus Xeny-
[OYHO-KMLLIEYHOrO TpakTa. Bonpoc anarHoCcTny4eckonm
LEHHOCTN HATMBHOIO MCCNedOoBaHUs ocTaeTcs OT-
KPbITbIM, OAHAKO B HACTOSILLEE BPEMSI BO MHOMMX CTa-
LUMoHapax HaTMBHOE MccregoBaHMe He NMPOoBOAUTCS
0N MUHMMN3aLMK Jly4eBoW Harpy3ku. lNocne BHyTpu-
BEHHOrO BBEAEHMS KOHTPACTHOrO BELLEeCTBa NPOBO-
ontes aByxdasHoe CKaHMPOBaHME: B MapeHX1mMaTos-
HYIO 1 BEHO3HYO dasbl. Kak npasuno, ans aToro mc-
nonb3yetca 120-140 mn (2 Mn/Kr) HEMOHHOIO KOHT-
pacTHOro BELLECTBA; CKOPOCTb BBEAEHMS COCTaBNSET
4-5mn/c[5, 6]. ®a3a KOHTPACTMPOBAHNS MAPEHXMMbI
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a flow rate of 4-5 ml/s [5, 6]. The pancreatic
parenchymal phase is acquired slightly later
than the arterial phase for liver imaging, in
order to optimize the attenuation difference
between the enhancing pancreatic parenchy-
ma and the typically hypovascular-hypoatten-
uating ductal adenocarcinoma. It has been
found that a scan delay of 25 s after arrival of
the bolus in the abdominal aorta (= aortic
transit time) achieves optimal tumor contrast
[7]. Using an individualized scan delay for the
pancreatic parenchymal phase based on the
aortic transit time provides superior contrast
to the fixed scan delay of 35-40 s that had
been proposed in earlier studies [8, 9]. The
second scan in the venous phase typically
covers the entire abdomen, which is important
for assessment of metastatic disease to the
liver, para-aortic lymph nodes and peritone-
um.

MR Imaging Protocol

MR imaging can be performed witha 1.5T
MR unit, although imaging with a 3.0 T MR unit
provides higher signal to-noise-ratio, which
may further improve image quality. Imaging
protocol should always include a T1-weighted
(T1w) gradient echo (GRE) pulse sequence
covering the pancreas and the liver. Resent
advances resulted in the development of the
T1iw GRE pulse sequence with the DIXON
method, which allows to acquisition of 4 sets
(in-phase, opposed-phase, fat-suppressed,
and water-suppressed) of images in one
breath hold. For tumor detection especially
the unenhanced fat-suppressed Tiw GRE
pulse sequence is very valuable. T2w turbo-
spin echo (TSE) images with or without fat-
suppression covering the pancreas and the
liver allow delineation of the ductal systems
and assessment of absence or presence of
liver metastases. Addition of diffusion-weight-
ed imaging (DWI) to the routine protocol is
highly recommended [10, 11]. It has been
shown that respiratory-triggering provides im-
age quality superior to free breathing or
breath-hold DWI [12]. MRCP pulse sequen-
ces allow delineation of the ductal system and
detection of even subtle strictures, which may
draw the attention of the reader to scrutinizing
the pancreas at this level. Administration of
contrast material is of utmost importance
[13], as tumors may only be seen at the dy-
namic T1w GRE pulse sequence (preferably
a fat-suppressed 3D GRE T1w sequence) [4].

Ney 2015

NnoapKenyoo4HOM Xenedbl NpakTUYeckn CoBnagaeT no
BPEMEHN C apTepuanbHon dhason aas nccnegoBaHus
neyYeHn 1 NO3BONSIET BbISBUTb MMMOBACKYNAPHYO aae-
HOKapuWHOMY Ha GOHe rnnepBackynsgpHON MNapeH-
XUMbl Xenesbl. 10 gaHHbIM KCCneaoBaHU, OMNTU-
MasbHas 3adepyka nocne 60I0CHOr0 KOHTPACTUPO-
BaHWS OPIOLLIHOM aopThl cocTaBnseT 25 ¢ [7]. Mpea-
JIOXXEHHBI N0ax0,0,N03BONSAET NPOBECTM CKaHMPOBaHME
C YY4ETOM MHAMBUAYANbHbIX 0CODEHHOCTEN CepaeyHO-
COCYMNCTON CUCTEMbI KaXO0ro nauveHTa u Busyanu-
31poBaTb OMyXOJib Jlyylle, YemM Mpu MUCMOb30BaHNN
CTaHOApPTHOM, PUKCUPOBaHHOM 3aaepxkn B 35-40 ¢
[8, 9]. Ansa oOHapyXeHNs MeTacTaTu4eckoro rnopaxe-
HUS NeyeHu, cTaTyca napaaopTasibHbIX IMmdartmnye-
CKMX y3N0B 1 OploWnHbI BTOpas (as3a CkaHMpPOBaHMUS
[0JIXHA 3axBaTblBaTb BCIO OPIOLLHYIO MOMOCTb.

MpoTokon uccnepoBaHns
nogxenyao4yHou xenesnsl npu MPT

CkaHunpoBaH/Me BO3MOXHO Ha CUCTEMAx C Hamnps-
XEHHOCTbIO MarHmutHoro nonsa ot 1,5 Tn. OgHako oT-
HOLLEHME CUrHan/lym Bbille Ha ToMorpadax C Ha-
NPsXXeHHOCTbIo nong 3,0 Tn, 4TO MOXET ynyyluTb
Ka4yecTBO Moslydaemblx M306paxeHnin. MpoTokon cka-
HMPOBaHMS BCEraa A0JKEH BK/toYaTh T 1-B3BELUEHHYIO
MMMNYSIbCHYIO MOCNEeA0BaTENbHOCTb “rpagMeHTHoe
ax0” (gradient echo, GRE) ¢ 3axBaTom neyeHn 1 noa-
Xenyoo4Hown xenesbl. HepaBHO co3pgaHHag nocne-
posatenbHocTb DIXON no3sonsieT BO Bpemsi O4HOMN
3a0epXKN OblxaHua nonyynTtb 4 Habopa msobpaxe-
HUIN — ¢da3zosble (in-phase), BHedas3oBblie (Opposed-
phase), c nogaeneHnemM curHana oT Xupa u ¢ Nogas-
JIEHVEM curHana oT Boabl. T1-B3BeLLEHHAs NOcneno-
BaTE/IbHOCTb C NOAABJIEHMEM CUrHANA OT Xupa npea-
CTaBnseT 0cobyto LLEHHOCTb B AUArHOCTUKE OMyXOJeln.
[nsa Bm3yanusaumm nNpPOTOKOBOWN CUCTEMbI W BbISIB-
JIEHNS MEeTacTaTMYeCKOro MOopaXeHus nevyeHu Uc-
nonb3ytoTcs T2-B3BeLlEHHble M300paxeHus (BU)
(nocnepmoBaTenbHOCTL “TypOO-CMMH 3X0”) CO CKaHu-
POBaAHMEM MNEYEHM U NOAXENYAOYHOW Xenesbl.
PyTvHHOE npumMeHeHne AMGOY3NOHHO-B3BELLUEHHbIX
M300paXKeHN 3HA4YMTENbHO NOBLILLAET TOYHOCTb Amar-
HocTukm [10, 11]. Mo paHHLIM UCCNeaoBaHNA, Ka4yecT-
BO N300paXKeHuin Npu CKaHMPOBaHUN CO CBOOOAHLIM
ObixaHneM (free breathing) unn ero 3agep>kon (breath-
hold) HMxe, 4eM NPy KX NOAYYEHUM HA MPOTIKEHUN
Bblgoxa (respiratory-triggered) [12]. MPXII" no3Bons-
€T OLEHUTb COCTOSIHME NPOTOKOBOW CUCTEMBI U Bbisi-
BUTb Aaxe HebonbluMe CTPUKTYPbI, YKasbiBaloLWMe Ha
BO3MOXHYIO MaTOMIONMIO0 MOOXENYAOHYHOM Xenesbl.
KntoyeBas ponb B gnarHoctnke AKX otBeageHa au-
Hamunyecknm T1-B3BELLEHHBIM MOCNEA0BATENILHOCTSAM
“rpagneHTHoe 3X0” C BHYTPUBEHHLIM KOHTpPaCcTMPOBa-
Huem [13], B yacTHoCTM 3D ArHaMn4eckmM nocneno-
BaTe/IbHOCTSAM C NOAABAEHNEM CUrHana ot xupa [4].



Detection

Detection of pancreatic adenocarcinoma
is based on the presence of either direct or
indirect signs at CT or MR imaging. Direct sign
means visualization of a typically hypovascu-
lar-hypoattenuating/hypointense mass at CT
or MRI (Fig. 1). However, it has been found that
11% [14] or up to 27% [15] of pancreatic can-
cers are isoattenuating at contrast-enhanced
MDCT. In these cases only indirect signs may
help to make to suspect a small mass, leading
to further diagnostic work up. Following indi-
rect signs can be encountered: focal dilata-
tion on the pancreatic duct, dilatation of the
common bile duct, double duct sign (= dilata-
tion of the common bile duct and the pancre-
atic duct), loss of lobulation of the pancreatic
parenchyma, contour deformity, and focal at-
rophy of the grand (Fig. 2). Presence of one
or more of these indirect signs should prompt

AunarHocTtuka

HOunarHoctuka AKIDK 3aknioyaeTcs B BbISIBAIEHUN
no gaHHbiM KT nnn MPT npsaMbIX niam KOCBEHHbIX €€
npusHakos. K npsmMbiM npu3Hakam OTHOCUTCS Hanu-
4yne rmnoBacKyASPHOro/rMNOAEeHCHOrO/TMMNONHTEH-
CMBHOro 06pa3oBaHMsA Ha KOMMbIOTEPHbIX MW Mar-
HUTHO-PE30HaHCHbIX ToMorpammax (puc.1). OgHako
npu MCKT ¢ BHYTPUBEHHBIM KOHTPACTUPOBAHNEM OT
11% [14] no 27% [15] 3noka4yecTBeHHbIX HOBOOOpa-
30BaHNN N300EHCHbI TKAHW MOAXKENYA04YHON Xenesbl.
B Takux cnyyasx nvb BbIIBIEHME KOCBEHHbIX Mpu-
3HaKOB NMO3BONSIET 3aMN0A03PUTb HaNM4YMe HOBOOOpa-
30BaHMS N MPOBECTM YTOYHSIOLLYIO OWUArHOCTUKY.
OnwucaHbl cneayoLme KOCBEHHbIE MPU3HAKN: TOKasb-
HOE paclUMpeHne NPOTOoKa NOAXKENYA0YHOM Xenesbl,
NlokasibHOe pacLuMpeHne obLero Xen4Horo npoToka,
CMMMNTOM “ABOMHOrO MPOTOKa” (pacluMpeHne npoTo-
Ka Nnoaesnya04yHoM xenesbl U 00LLEero XXen4Horo npo-
TOKa), yTpaTta A0NbYaToM CTPYKTYPbl NapeHXUMbI MOA-
XEenyao4yHoOW xenesbl, HEPOBHOCTb €€ KOHTYPOB U

Fig. 1. Pancreatic cancer of the body and tail: direct signs
at CT and MRI. a — Contrast-enhanced CT in the pancreatic
parenchymal phase shows a large hypoattenuating mass
(arrows) in the body and tail with some small cystic
components. b, ¢ — Unenhanced and gadolinium-enhanced
T1w GRE images demonstrate a T1-weighted hypointense
mass, which is hypovascular (arrow). Note that there is
a ring-enhancing metastasis in the right liver lobe.

Puc. 1. Pak Tena 1 xsocTta NOAXeNnyLo4YHOM Xenesbl: nps-
Mble NPU3HAKN HA KOMMbIOTEPHbLIX M MarHUTHO-Pe30HaHC-
HblX TOMOrpamMmax. a — KOMMbloTepHas TOMOrpamma,
napeHxmmMmaTtosdHas ¢asa KOHTPaCTHOro ycunexus. B Tene
1 XBOCTE MOAXENYA0YHOM Xee3bl BU3yanusnpyeTcs Kpyn-
HOe rMnoJeHcHoe o6pa3oBaHMe (CTPENKM) C Halnymem
B CTPYKTYpE MENKUX KUCTO3HbLIX KOMMOHEHTOB; b, ¢ —
MP-TOMOrpammbl, noslyd4eHHble B HaTUBHYIO dasy uccne-
[0BaHMA 1 NOCNe BHYTPUBEHHOrO BBEOEHUS rafofivHuS.
Ha T1BW GRE Bun3yanusnpyeTcs runoBackynasipHoe, rmno-
nMHTeHcmBHOe Ha T1BW obpasoBaHue (cTpenku). MeTtactas
B MpaBON [0Me MNevyeHn (KOHTPaACTHOE yCUSIEHWe Mo Tuny
“MULLEHN").
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Fig. 2. Isoattenuating cancer in the pancreatic head: indirect signs at CT and role of MRl in work-up. a — Contrast-enhanced
MDCT in a patient with bile duct stenosis, which had been treated by plastic stent placement. There is no mass visible,
but there is loss of lobulation of pancreatic parenchyma, which is suspicious. b — Curved planar reconstruction along
the pancreatic duct shows ductal dilatation in the body and tail with abrupt cut-off (arrow): this finding is suggestive
of isoattenuating cancer and merits further work-up. ¢ — MRCP demonstrates double duct sign, which again is suspicious
for pancreatic head cancer. d — Diffusion-weighted imaging clearly demonstrates a hyperintense mass in the head (arrows).

Puc. 2. N304eHCHbIN pak roa0BKM NOOXKENYO04HON Xenedbl: KOCBeHHble KT-npudHaku, a Takke ponb MPT B guarHocTtuke.
a — KOMMbIOTEPHAs TOMOrpamMma, noJlydeHHas y naumeHTa Co CTEHO30M OBLLErO XEeNYHOro NPoToka B NapeHXMMaTO3HYIO
$asy nccnenoBaHns; COCTOSIHME MOCHE YCTAHOBKM MNACTUKOBOro CTeHTa. lNpsiMble NMpu3Haky o4aroBoro o6pas3oBaHus
OTCYTCTBYIOT, OIHAKO 00pallaloT Ha cebsl BHUMaAHME HapyLUeHWUs O0SIbY4aTOCTU CTYKTYPbl MapeHXMMbl Xenesbl B AaHHOM
30He; b — Ha KPUBOIMHENHO MYNILTUMNIAHAPHOW PEKOHCTPYKLMM NaHKPeaTM4eCcKoro NpoToka BUAEH PaCLUMPEHHBIN B o6na-
CTW Tena—xBocTa U 0OPLIBAIOLLMIACS HA YPOBHE FOMIOBKM MAHKPEATUYECKUI NPOTOK (CTPENKA), YTO SBNISIETCH KOCBEHHbLIM
NpU3HaKoM W30AEHCHOr0o paka NnoakenynoyHol xenesbl. B gaHHOM cnydae TpebyeTtca noobcnenoBaHue; ¢ — CUMMMITOM
“aBoriHoro npotoka” npu MPXIT — KOCBEHHbIV NPU3HaK paka rofIoBKM NoaKenyaovHom xenessl; d — Ha MP-Ttomorpamme
¢ BV yeTko BM3yanmanpyeTcs rmMnepMHTEHMCHBHOE 04aroBoe 06pa3oBaHne rofaoBK1 NOoXKeNyao4HONM Xenesbl (CTpenka).

careful valuation of the pancreas either with
contrast-enhanced MRI or endosonography
(EUS) [16].

In case of equivocal CT, MRCP and con-
trast-enhanced MRI of the pancreas should
be performed. MRI may detect subtle sten-
oses of the pancreatic duct not well visualized
at CT. For visualization of small tumors, unen-
hanced fat-suppressed T1w GRE pulse se-
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ouyarosas atpodus xenesbl (puc. 2). Hannymne ogHOro
nny 6onee 13 BbILLENEPEYNCIEHHBIX MPU3HAKOB Tpe-
OyeT panbHelwen auarHocTuki nocpeactsom MPT
C BHYTPUBEHHbLIM KOHTPACTUPOBAHMEM WNN yNbTpa-
3BYKOBOIO 9HA0CKOMUYECKOro nccnenosaxHms [16].
MNpn HeopHo3Ha4yHbIX pedynstatax KT crnepyer
nposect MPXIMI™ n MPT ¢ BHYTPUBEHHBLIM KOHTpAC-
TuposaHneM. MPT obnapaet 60nblueit YyBCTBUTENb-
HOCTbIO B AMArHOCTUKE CTEHO30B NPOTOKa Noaxeny-



quences and dynamic gadolinium-enhanced
are the most useful pulse sequences (Fig. 3).
Recently, it has been found that the addition
of diffusion-weighted pulse sequences (DWI)
may increase sensitivity of MRI for tumor de-
tection from 75-76% to 96-98% [11] (Fig. 2).
The role of EUS is primarily in the evaluation of
patients with equivocal CT and MRI [17, 18].
EUS-guided fine-needle aspiration biopsy or
core biopsy are not routinely performed in pa-
tients with suspected cancer. However, EUS-
guided biopsy is of value, if differential diag-
nosis (e.g., lymphoma, neuroendocrine tu-
mor, metastases, focal chronic pancreatitis,
focal autoimmune pancreatitis, etc.) has to be
considered.

A meta-analysis published in 2005 com-
pared ultrasonography, CT and MRI for diag-
nosis and assessment of resectability of pan-
creatic adenocarcinoma [19]. They found
that, according to the published literature,
helical CT had the highest sensitivity (91%)
followed by conventional CT (86%), MRI
(84%) and US (76%). Since then the spread-
ing of multidetector CT and MRI with DWI has
certainly changed that picture. In 2012,
Shrikhande et al. [20] published a systematic
review, which found that MDCT and MRI/
MRCP have comparable sensitivity and spec-
ificity rates for diagnosis and staging for pan-
creatic cancer. EUS offered the best sensitiv-
ity for tumors < 2cm, which led the authors to
make the recommendation that MDCT or
MRI/MRCP should be used as the first imag-
ing modality in patients with suspected pan-
creatic adenocarcinoma. EUS was recom-
mended in patients with equivocal CT or MRI
and in tumors considered borderline resect-
able.

Several studies have compared that diag-
nostic yield of CT and MRI in the detection
(and staging) of pancreatic cancer. Park et al.
compared gadolinium-enhanced dynamic
MRI/MRCP with contrast-MDCT in patients
with surgically proven pancreatic cancer [21].
They found that for both reviewers in the study
the tumor detection by MRI was significantly
more confident. In the study of Kealblinger et
al. [13] a prospective comparison of gado-
benate-enhanced 3.0T MRl and 64-row MDCT
was performed, which showed that the sensi-
tivity of MDCT (93-98%) and MRI (96-98%)
were not significantly different [13]. A recent
study [22] assessed 64 patients with noncal-
culous periampullary obstruction (of benign

[0YHO Xenesbl, a HanbOoJbLLIYID LEHHOCTL B AMarHo-
CTUKE ONyXOnen ManbiXx pasmMepoB MNpencTaBnsioT
nocnenoBatensHocT GRE ¢ nogaeneHnem curHana
OT Xupa ¥ AMHAMWYECKME MOCnenoBaTeNbHOCTH
(puc. 3). MpumeHeHne aNdOY3NOHHO-BIBELLEHHbIX
N300paxeHnin MOBbILLIAET YYBCTBUTENLHOCTbL Amar-
HOCTUKN C 75-76% po 96-98% [16] (cm. puc. 2).
YnbTpasBykOBOE 3HAOCKOMUYECKOE WCCNeaoBaHue
NCMNONb3YETCS B OCHOBHOM MPW HEOAHO3HAYHbIX pe-
synbratax KT u MPT [17, 18]. ToHkouronsHas acnupa-
LMOHHas B1Moncust nim ToNACTOUrofibHas Guoncus Nog,
yNbTPa3BYKOBbIM 3HAOCKOMUYECKMM KOHTPOMEM Ha-
3HA4YaeTCs B TEX CIyYasix, KOraa HY>XHO NPOBECTU and-
depeHumnanbHylo AMarHocTuky Mexay mMm@omMon,
HENPO3HAOKPUHHOW OrMyX0nbio, MeTacTaTU4eCcKmM Mno-
PaXeHNEeM, 04aroBbIM XPOHUYECKMM MAHKPEATUTOM,
04aroBbIM ayTOUMMYHHbIM MAHKPEeaTUTOM U T.4,.

B ony6nvkosaHHoM B 2005 . MmeTaaHann3e npose-
[EHO CpaBHEHME LEHHOCTU ybTPa3BYyKOBOrO Uccne-
nosaHus, KT n MPT B guarHoctuke n ctagmpoBaHun
AKX [19]. Mo paHHbIM aHanmn3a, HanbosbLLEN YyBCT-
BUTENLHOCTLIO 06nagana cnupansHasa KT (91%); yyB-
ctButenbHocTb KT coctaBuna 86%, MPT - 84%,
a yNbTPasBYKOBOro nccnenoBaHus — 76%. C BHeape-
HMeM B knmMHuyeckyto npaktnky MCKT n MPT ¢ gud-
@Y3MOHHO-B3BELLUEHHBIMU M300paxeHnsMn “paccTa-
HOBKa cun” CyLWEeCTBEHHO U3MeHMnachb. aHHble cuc-
TemaTuyeckoro o63opa, onybnamkoaHHoro B 2012 r.
S.V. Shrikhande n coasT. [20], noka3biBatoT, 4TO B AU-
arHOCTMKE M CTaAMpOBaHMM paka MNoaXKenyaoyHOMn
xenesbl MCKT n MPT/MPXII 06nanatoT CXoxel YyB-
CTBUTENBHOCTBLIO U CneunduyHoCTbio. HanbonbLuyo
YyBCTBUTENbHOCTb B AMArHOCTUKE OMnyxosien pasme-
pamu Ao 2 CM NPOAEMOHCTPMPOBAO Y/bTPA3BYKOBOE
9HOO0CKONUYecKoe uccnepoBsaHve. ABTOpbl aHanmsa
pPEKOMEHAYIOT MNPV NOAO3PEHUN HA HaNN4YME HOBO-
006pa30oBaHNs MOAXKENYA0YHOM Xenesbl B KayecTBe
MeTo4a MEpPBMYHONM BM3yanusauum MCNOb30BaTb
MCKT wnn MPT/MPXIIT, a ynbTpasBykoBO€ SHAOCKO-
nnuyeckoe nccnegoBaHve — s yTOYHEHUS anarHosa
M NPY YacTUYHO pe3ekTabesbHbIX OMyXonsx.

MNpoBeneH psa nccnenoBaHuii, HanpPaBleHHbIX HA
cpaBHeHue KT n MPT B guarHoCcTuke 1 ctaanpoBaHum
paka nogxenyaoyHor xenessl. K npumepy, H.S. Park
M COaBT. U3YYUNIN LIEHHOCTb AuHamuyeckon MPT/
MPXITI n MCKT ¢ KOHTpacTMpOBaHMEM Yy NaLUMEHTOB
C WHTPaoNepaLMOHHO NOATBEPXAEHHBIM PAKOM MOA-
Xenyno4Hor xenesbl [21]. Mpu ncnonbzosaHum MPT
ob6a Bpaya ly4eBon AnarHocTukm Obinn 6osnee yeepe-
Hbl B MPaBWAbHOCTN MOCTAHOBKM AmarHo3a. B npo-
cnekTnBHOM nccneposanun C. Kélblinger n coarr. [13]
NPOBENN CpPaBHEHWE YYBCTBUTENbHOCTU AMHAMUYE-
ckoro MPT Ha annapate C HanpPs)XeHHOCTbIO MarHuT-
Horo nong 3,0 Tn n 64-cpesosoit MCKT. Mo pesynbra-
TaMm UccnenoBaHns MeTobl 061aaanm CXOXel YyBCT-
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Fig. 3. Isoattenuating cancer in the pancreatic head:
demonstration by MRI. a - Axial contrast-enhanced
MDCT in the pancreatic phase shows loss of lobulation in
the pancreatic head, but not tumor. b — Curved planar
reconstruction along the pancreatic duct reveals ductal
dilatation with abrupt stenosis (arrow), which is suspicious
of cancer and merits further work-up. ¢ — Venous-phase
CT (coronal MPR) also fails to reveal a tumor, but dilatation
of the common bile ductis seen. d — Axial unenhanced T1
GRE fatsat shows that the pancreatic head is hypointense
(normally, pancreatic parenchyma should show higher
signal intensity than the liver). There is loss of lobulation
of parenchyma. e — Gadolinium-enhanced T1 GRE fatsat
images confirms the presence of a hypovascular tumor in
the head.

Puc. 3. /3oaeHCHbI pak rofoBKM NoaxenynoyHoi xenessl: MPT- npuaHaku, No3BOJISIOLME NMPOBECTU AMArHOCTUKY.
a — KOMMbIOTEPHAs TOMOrpaMma, NaHkpeaTmyeckas gasa KOHTPACTHOro ycuneHus. Ha akcmanbHoOM cpese BU3yannaupy-
eTCs NoTeps AOIbYATOCTM CTPYKTYPbl NAaPEeHXMMbl MOLXKENYA04HON Xenesbl, 0AHAKO NPSIMbIE NMPU3HAKN paka Noaxeny-
[OYHON Xenesbl OTCYTCTBYIOT; b — Ha KPMBOAMHENHON MYNbLTUNNAHAPHON PEKOHCTPYKLUMN NaHKpeaTnyeckoro npoToka
BMOEH PACLUMPEHHBIV B 06/1aCTW Tefla—xBOCTa U 0OPbIBAIOLLMIACS HA YPOBHE FOJIOBKM MaHKPeaTUYeCcKmin MpoTokK (CTpen-
Ka), YTO SIBNSIETCS KOCBEHHBLIM MPU3HAKOM M30OEHCHOrO paka Noaxkeny[ouqHol xenesbl 1 TpebyeT foobcnenoBaHns;
C — KOMMblOTEpHas TOMOrpamma, BeHo3Has dasa, MyfnbTUnAaHapHas PEKOHCTPYKUMS (DpOHTaNbHbIM Cpes).
BrsyannanpyeTcs paclUMpPEeHHbI 06LLMIA XENYHBIV NPOTOK; NPSMble NPU3HaKM paka NMoaxe ya04Ho Xenesbl OTCYTCTBY-
toT; d — MP-Tomorpamma, HatuBHasa dasa nccnegosanus. Ha T1BM GRE ¢ xuponogasneHvem BU3yanusnpyeTcs rmno-
WHTEHCMBHASA rofioBKa NOLXENYA04HOW Xenesbl (B HOPME MapeHxMMa NoaXenyno4YHOW Xenesbl MMeeT GOMbLUYIo, YeMm
neyeHb, MHTEHCUBHOCTb CUrHana); e — yoeauTenbHble NPU3HaKM rMNoBaCKYISPHOM OMyXOn rONI0BKM MOOXKENYA04HOM
xenesbl Ha T1B/ GRE ¢ BHYTPMBEHHBIM KOHTPACTHBIM YCUAEHNEM.
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or malignant etiology). They found that CT
with negative-contrast CT cholangiopancrea-
tography differentiated between benign and
malignant obstruction with a sensitivity of
72.4-86.2% and s specificity of 85.7-91.4%,
with similar results obtained at MRI/MRCP
(sensitivity 82.8-86.2%; specificity 94.4%)
[22]. In the case of equivocal imaging find-
ings, endosonography with EUS-guided
biopsy may further help to make the correct
diagnoses preoperatively.

Staging of Pancreatic Cancer

The only option for long-term cure is radi-
cal resection (RO resection, with no micro-
scopic or macroscopic tumor left behind).
Unfortunately only 15-20% of patients may
undergo radical resection, as the majority of
patients suffer from either locally advanced
disease or metastatic disease at the time of
presentation. In recent years some advances
have been made to further increase the pro-
portion of patients, who may undergo radical
resection: tumors with limited invasion into the
superior mesenteric vein and or portal vein
can be treated with venous interposition graft.
In specialized cancer centers, selected pa-
tients can even be treated with hepatic arterial
interposition grafts, if there is limited arterial
invasion by the tumor. Neoadjuvant radio-
chemotherapy is used in patients with tumors,
which are found to be borderline resectable
upfront. Neoadjuvant radio-chemotherapy
leads to tumor necrosis, thus increasing the
likelihood of subsequent surgery being radical
in the sense that microscopic tumor remnants
are left behind.

TNM staging of pancreatic cancer is per-
formed according to the AJCC-system [23]
(Table). Pancreatic cancer staged as T1 (up to
2 cm, limited to the pancreas) or as T2 (larger
than 2 cm, but still within the pancreas) are
resectable. Assessment of higher-stage tu-
mors is critical in terms of resectability [1].
A tumor staged as T3 extends beyond the
pancreas (e.g. into the duodenum, the supe-
rior mesenteric vein or the portal vein) (Fig. 4),
but not into the celiac trunk or the superior
mesenteric artery. In these cases, if venous
invasion is not too extensive, radical resection
with venous grafting is possible. Tumor exten-
sion of a cancer located in the corpus or cau-
da into the splenic vein (or the splenic artery)
is not an issue, because both vessels would
be resected together with the tumor (and the

BUTENbHOCTHLIO. [na MCKT 4yBCTBUTENBHOCTL COCTa-
Buna 93-98%, a MPT - 96-98%. B ogHO u3
nccnenoBaHuii [22] BknoyeHbl 64 mauveHta ¢ 00-
CTpyKUMel nepuamnynnsapHoi obnactu gobpokaye-
CTBEHHOW WM  3/10KAYECTBEHHOW 9TUONOTMUN.
MaumeHTbl ¢ 06CTPYKLMEN N3-3a BKIMHEHNS KOHKPE-
MEHTa WCKJIIOYEHbl U3 nccnenosarus. Mo nonyyeH-
HbIM OaHHbIM 4yBCTBUTENbHOCTb MCKT-xonaHrno-
naHkpeaTukorpadum C PEHTreHOHEeraTUBHbIM KOH-
TpacTupoBaHMeM B auddepeHLmansHOM AnarHocTu-
Ke npuumHbl 0b6CcTpykumMn (pobpokayecTBeHHas/
3/l0Ka4YecTBEHHaa 3Tuonorusa) coctaesuna 72,4-
86,2%, a cneunduryHocTb — 85,7-91,4%. Mpn MPT/
MPXII™ nony4eHbl CXxoxue pedynbraThl (HyBCTBUTESb-
HoCcTb 82,8-86,2%, cneundunyHocTb 94,4%). Ons
YTOYHEHUS OMarHosa nepepn ornepauyen npuv Heop-
HO3Ha4HbIX pedynbratax KT, MPT BO3MOXHO npoBe-
[eHne 6roncun Nog, ynbTpas3BykoBbIM 3HO0CKOMMYe-
CKUM KOHTPONEM.

CrapgupoBaHue paka
noaXxesnyao04Hou Xxene3sbl

B HacTosLLEee BpeMS eOMHCTBEHHBIN cnocob fon-
rOCPOYHOro M3Ne4vYeHuss — pagukanbHas pes3ekuus
(RO) onyxonn Ha MakpOCKOMNYECKOM 1 MUKPOCKOMM-
4eCckoM ypoBHsiX. K coxaneHuio, n3-3a 4acToro peruno-
HapPHOIro UK OTAAIEHHOIrO MeTacTa3npPoBaHUS Ha MO-
MEHT MOCTaHOBKM AMarHo3a npoBefeHVe paamkab-
HOW pe3eKkumn BO3MOXHO nuwb B 15-20% cny4yaes.
Brnarogapsa co3naHunio BEHO3HbIX NPOTE30B CTasia BO3-
MOXHOW pagukanbHas pesekums gaxe npu npopacra-
HUW OMYXONIN B BEPXHIOO OPBIKEEYHYIO NIV BOPOTHYIO
BeHy. Ecnn onyxonb OTHOCUTCS K rpynne 4acTU4YHO
pe3ekTabenbHblX, NMPOBEAEHNE HEOAbIOBAHTHOM XM-
MMOTEPANUU YBENNYMBAET PaLAMKaNbHOCTb MOCEny-
IOLEeNn onepauumn, Tak Kak XMMMOTepanus Bbl3blBaeT
HeKpo3 onyxonu 1 obecneynBaeT paamkanbHylo pe-
3eKUMI0 Ha MUKPOCKOMNUYECKOM YPOBHE.

[lnga ctagnpoBaHms paka NnoaXxenyaoyHom Xenesbl
no TNM wucnonb3dyetcs cuctema AJCC [23] (Tabnu-
La), cornacHo KoTopoin Ha ctaguax T1 u T2 onyxonb
pesektabenbHa. Mpy T1 onyxonb orpaHnuyYeHa noaxe-
NYO04HOWN Xenes3omn, ee pasMep COCTaBASET MeEHee
2 cm, npn T2 — 6onee 2 cm. Mpun cTaanpoBaHUKM Ony-
XONU BbICOKOW CTEMEHN 3/10KAYECTBEHHOCTU KJtOYe-
BblM SIBIIETCS PELLEHNE O BO3SMOXHOCTU NpOBeaeHUs
paguvkansHon pesekumn [1]. PagnkanbHaa pesekuus
C NPOTE3NPOBAHMEM BeHbI (venous grafting) BO3Mox-
Ha (NpW OrpaHN4YEHHOM MOPAXEHUM BEHbI) Jaxe npu
T3, Korga onyxofib NpopacTaeT B OKpyXaroLme opra-
Hbl, BEPXHIOW OPbIKEEYHYIO UM BOPOTHYIO BEHY 6e3
WHBa3NN 4YPEBHOr0 CTBONA/BepxHen OpbhxeeyHol
aptepuu (puc. 4). NMonHoe nanevyeHne Takke BO3MOX-
HO NPV MHBa3UKW OMyxoJu Tena UIn XBocTa B cesie3e-
HOYHbIE COCYAbl, MOCKOJIbKY CENe3eHKa, NopaxeHHas

METUITHCKAS BUBYATMBALIAA M5 2015




TNM Staging
of Pancreatic Cancer

Knaccundvkaums paka nogxenygoyHon xenesol
no cucteme TNM

Primary tumor:
TX primary tumor cannot be assessed
TO no evidence of primary tumor
Tis carcinoma in situ

T1 tumor limited to the pancreas, <2 cmin largest
dimension

T2 tumor limited to the pancreas, > 2 cm in largest
dimension
T3 tumor extends beyond pancreas,
but without involvement of celiac trunk
or superior mesenteric artery
T4 tumor involves the celiac trunk or the superior
mesenteric artery
Regional lymph nodes
NX regional lymph nodes cannot be assessed
NO no regional lymph nodes metastasis present
N1 regional lymph nodes metastasis present
Distant Metastasis
MO no distant metastasis present
M1 distant metastasis present

spleen). A T4 tumor involves either the celiac
trunk or the superior mesenteric artery, which
indicates oncologically unresectable disease
(Fig. 5) [24].

Lymph node status is defined as follows:
N1 means the presence of regional (peri-

MepBuyHas onyxonb:

TX HET 4OCTaTO4YHbIX CBEAEHNI OJ1 OLLEHKM
NepBUYHOI OMYX0an

TO nepBuyHas ONyxosb He HAMAEHA

Tis kapumHoma in situ

T1 onyxonb He Bonee 2 cM, OrpaHuyeHa
NOKENYO04HON XeNes3oi

T2 onyxonb 605ee 2 M, OrpaHnyeHa
NOMKENYO0YHON Xenes3om

T3 onyxonb BbIXOAUT 3a Npeaenbl No4XeNya04HOM
Xenesbl, HO He NOPaXxaeT YPEBHLIV CTBON
1 BEPXHIO0 BpbXeeyHyo apTepuio

T4 onyxonb NpopacTaeT YPEBHbIV CTBON
1 BEPXHIOI0 BPbKEEYHYIO apTePUIO
PernonapHbie numdartmyeckue y3nbi

NX HeT J0CTaTO4YHbIX CBEAEHUI AN OLEHKN
NopaxeHns PErMoHapHbIX MMMGATUYECKNX Y3N10B

NO B pervoHapHbIx MMMdAaTUHECKMX Y3nax
HET MEeTacTa3oB

N1 MeTacTasbl B perrMoHapHbIxX TMMMaTUYECKNX y3nax

OTpaneHHble MeTacTasbl
MO HeT oTAANEeHHbIX METAaCcTa30B
M1 BbIsSIBNiEHbI OTAANEHHbIE METACTA3bI

apTepwusi/BeHa ByayT yoaneHbl BMECTE C HOBOOOPa30-
BaHMeM. [pu BOBIEYEHMM YPEBHOIO CTBOJIA UM BEPX-
Hell OpbibkeeyHoi apTepumn (T4) onyxonb NpU3HaOT
HepeaekTabenbHol (puc. 5) [24].

MNopaxeHue nMm@aTn4ecknx y3noB pa3fensior Ha
cneaywowme ctagmn: N1 — nepunaHkpeaTunyeckune

Fig. 4. Cancer in the pancreatic head with venous invasion (Stage T3). a — Axial CT shows a hypoattenuating mass in the head
(arrow). There is a fat plane between the tumor and the vessels seen. A plastic biliary stentis in place. b — A slice at a higher level
shows encroachment of the tumor portal vein (arrowheads) with vascular narrowing, indicative of venous infiltration.

Puc. 4. Pak ronoBku nogxenygo4Hol xenesbl ¢ BEHO3HOWN MHBa3wnel (ctagms T3). a — KoMnbloTepHas TOMOrpaMmma, akcu-
anbHbIA cpes3. B ronoBke noaxenyooqyHOM Xenesbl BU3yannavpyeTtcs runoaeHcHoe obpasoBaHue (cTpenka). XXuposas
npocnovika Mmexay obpa3oBaHMEM U COCYAaMV CENE3EHKM CoXpaHeHa. B npoceeTe 06LLero XenyHoro npoToka Bu3yanu-
31pyeTcs NIAacTUKOBLIN CTEHT; b — HAa 6onee KpaHWanbHOM akCcuanbHOM CPE3E BU3Yanvu3npyeTCst CY>XXEHNE NPOCBETA BEHI
(ronoBKM CTPENOK), 4TO CBUOETENLCTBYET O €€ ONYyX0JIEBON MHPUNLTPALMN.
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Fig. 5. Cancer in the pancreatic body with invasion of the celiac trunk (stage T4). a — Tumor in the body encases the celiac
trunk and the origin of the common hepatic and the splenic arteries. b — On the volume rendered image the vascular
encasement with narrowing of the hepatic artery and the splenic artery (due to tumor infiltration) is better seen (arrows).

Puc. 5. Pak Tena nogxenygoyHon xenesbl C MHBA3MEN YPEBHOIO CTBONA (CTaama T4). a — pak Tena NoOXeNya04HHoM xene-
3bl C MIHBA3UWEN YPEBHOIO CTBOJMA U YCTbst OOLLEN NEYEHOUHOM U CENE3EHOYHON apTepuit; b — onyxonesas MHOUNLTPaLUS
N CYXXeHMe NPOCBETa NEeYEHOYHOW 1 CENEe3EHOYHOM apTepuUin BU3yannanpytoTcs Jlydlle Npu yBeMYEeHUN TONLWUHBI CPE30B

(cTpenkn).

pancreatic nodes), which are routinely re-
sected together with the primary tumor. The
presence of paraaortic nodes (which are non-
regional) is defined as metastatic disease
(M1) (Fig. 6). The presence of distant metasta-
ses (M1; e.q. liver, peritoneum, distant lymph
nodes) indicates non-resectable disease.
Thus, it is most important to assess the
presence or absence of vascular invasion and
of distant metastases during pancreatic can-
cer staging [1]. At thorough knowledge of
peripancreatic vasculature and criteria for
vascular invasion are highly recommended.
Lu et al. [25] was the first to define criteria for
vascular invasion at contrast-enhanced heli-
cal CT. They found that tumor-vessel contact

Fig. 6. Tumor in the uncinate process with enlarged non-
regional lymph nodes (stage M1). The axial T2-weighted
TSE images shows enlarged interaortocaval and left
paraaortic nodes (arrows), which are considered distant
metastases.

Puc. 6. Onyxonb KpPHOYKOBUOHOrO OTPOCTKA NOAXENYA04-
HOW Xefnesbl C NopaxeHvemM oTAaneHHbIX nuM@aTnyeckmx
y3noB (ctagua M1). MP-Tomorpamma, akcuasbHblil Cpes.
Ha T2BW/ TSE Bn3yannaupyioTcst yBeNM4eHHbIE MHTEPaop-
TOKaBasibHbIN 1 NapaaopTaibHbIA TMMOOY3Nbl (CTPENKN) —
OTAANeHHbIE MeTaCcTa3bl.

numdaTtnyeckne yanbl, yaaneHue KOTOpbIX BXOAUT
B CTaHOaPTHbIV 06bem onepauun. MNMpu meTacTasunpy-
IOLLE OMyXOnu BbLIBASETCA MNOpaxeHue napaaop-
TanbHbIX nAuMmdaTuydeckux ysnos (M1) (puc. 6).
Hanunyne otoaneHHbIX MeTacTa3oB (NeyeHb, bpioLn-
Ha W T.0.) OenaeT onyxosb Hepe3ekTabebHOM.

Taknm 06pa3om, Npu CTaaMpoBaHUM paka Noaxe-
JIYOO4YHOWN Xenesbl KpaHe BaXHO OLEHUTb Hanuyune
COCYyaVCTON MHBa3NN 1 OTAANEHHbIX MeTacTasos [1].
[na aToro HeobxoAMMO 4eTKO 3HaTb KPOBOCHabXe-
HME MNOOXEeNyoo4HOM XEene3bl, CMEXHbIX CTPYKTYP
Hapsay C KPUTEPUAMUM NOpaeHns cocyaoB. [epsbiMu
KpUTEPUU COCYONCTON NHBA3MU Ha CMMPabHOM KOM-
NbIOTEPHON TOMOrpaMme C KOHTPaCTUPOBAHMEM
npennoxunu D.S.K. Lu n coarrT. [25]. 1o pesynbratam
NCCnefoBaHNg COCYAMCTON MHBA3uUM COOTBETCTBYET
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of more than 180° of vessel circumference
indicates vascular invasion (of arteries or
veins alike), whereas tumor-vessel contact of
less than 90° of vessel circumference repre-
sents a very high likelihood of negative mar-
gins (Fig. 7). In their definition, the range of
90-180°circumference-tumor contact indi-
cated a “grey zone” with a probability of ap-
proximately 50% of vascular invasion. For
pancreatic head cancer, the sensitivity and
specificity of CT to detect vascular invasion
was 94% and 84.2%, respectively [26].

Li et al. [27] recommended that the diag-
nostic CT criteria for arterial and venous inva-
sion should be defined differently. They sug-
gested that criteria for venous invasion are
defined as follows: venous obliteration, tu-

Fig. 7. Assessment of vascular infiltration: importance of
perivascular fat plane and assessment of circumferential
tumor contact. a - Tumor in the uncinate process:
gadolinium-enhanced T1-weighted GRE image demon-
strates a fat plane between the tumor the vessels
(arrowheads), which makes vascular invasion very unlikely.
b, ¢ — In a different patient the axial (B) and coronal VRT
image show circumferential tumor growth around the
superior mesenteric artery (white arrows). In addition,
vessel wall irregularities are seen (black arrow), which are
also indicative of invasion.

OKPY>XHOCTb COMPUKOCHOBEHUST OMYyXONu 1 apTepun/
BeHbl 6on1ee 180°, a Npu OKPYXXHOCTM COMPUKOCHOBE-
HUs MmeHee 90° ¢ BbICOKOW BEPOSTHOCTbIO BO3MOXHO
npoBefeHne paauKanbHOM pes3ekumn (oTpuuaTesib-
Hble pe3ynbTaTbl OMONCUK KpaeB Nocne BMeLlaTeNb-
cTtBa) (pnc.7). ABTOpbl OTMEYatoT, YTO NPU OKPYXHO-
cTn conpukocHoBeHnss 90-180° BEPOSATHOCTb COCY-
OUCTOM WHBA3uM cocTaBngetr npumepHo 50%.
YHyBCTBUTENBHOCTb U cneunduyHocTb KT B amarHo-
CTUKE COCYOMCTON MHBA3UM paka rofIoBKM NOOKeny-
[o4YHOM xenesbl coctaBunn 94 n 84,2% cooTBeTCT-
BEHHO [26].

H. Li n coaBt. [27] nogownv K onpeaeneHunto Kpu-
TEPMEB MOPAXEHUS apTEPUA N BEH MO AaHHbIM KT
no-gpyromy. CornacHo pesynstaTtam nuccnenoBaHus,
011 UHBA3UK OMNyX0JIM B BEPXHIOID OPbIXXEEYHYI0 BEHY
XapakTepHbl 06nMTepauus ee NpocBeTa, OKPYXHOCTb

Puc. 7. BaxHbiMn dakTopamu, onpenensiolwyMmn cTeneHb OnyxoseBor UHBa3uKn, SBASIOTCS HanuyMe nepuBackynspHom
KNPOBOW NPOCNONKN U OKPYXHOCTb KOHTaKTa OMyxOnun U cocyaa. a — OnyxoJib KPHOYKOBMAHOIO OTPOCTKA NOAXKENYLOYHOM
xenesbl. MP-TOMOrpamma, aptepuansHas dasa nccnegosanusi. Ha T1BUM GRE xopolio Bu3yanusanpyeTcs Xuposas npo-
Clioka Mexay onyxosibio U COCYAO0M (FONOBKW CTPENOK), YTO AenaeT MHBA3MIO B COCYAbl ManoBeposTHON; b, C — KOMMbIO-
TepHasi TOoMOorpamMma, akcuasnbHas (b) 1 kopoHapHas (C) npoekumn. LmpkynapHbIi pOCT ONyXosin BOKPYT BEPXHEN Gpbikeey-
HOI apTepuu (6enble CTPENKN) U HEPOBHOCTb KOHTYPA cocyaa (YepHas CTpeska) SBNSoTCS Npu3Hakamm UHBa3uu.
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mor-vessel contact of more than 180° of the
circumference of the vein, venous stenosis, or
teardrop sign (i.e., deformation of the vein by
the adjacent tumor) of the superior mesen-
teric vein [27]. For arterial invasion they sug-
gested that arterial embedment in the tumor,
or the combination of tumor-vessel contact of
more than half of the circumference in combi-
nation with arterial wall irregularity/stenosis
should be used (Fig. 7). Using these criteria,
the sensitivity for venous invasion was 92%
and for arterial invasion 79% [27].

The pattern of tumor spread into the lymph
nodes and the neural plexus is of utmost im-
portance regarding the likelihood of radical
resection. Unfortunately, pancreatic cancer
tends to spread into the extrapancreatic neural
plexus and the lymph vessels at the mesen-
teric root, which may result in non-radical
resection (R1) with microscopic tumor left be-
hind. At CT or MRI, imaging features of neural
plexus invasion or lymphangiosis include
increased fat attenutation/intensity fine reticu-
lar, strand-like structures towards the mesen-
teric root (Fig. 8) [28, 29].

Recently the term of “borderline” resecta-
ble tumors has been introduced in the surgi-
cal literature [30]. Unfortunately, there is no
uniform definition for borderline resectable
disease, depending on local criteria and ex-

conpukocHoBeHus 6onee 180°, Hanuyne CTeHo3a Unu
nedopmaumm BeHbl OMyxoNbilo (cumniTom “kanan”)
[27]. Mpn nHBa3uK B apTepuio OHa OnpenenseTcs
B CTPYKTYPE OMyXOnu, OKPYXHOCTb COMPUKOCHOBEHMS
npessbiwaeT 180°, HabnogaTCA CTEHO3/HEPOBHOCTb
KOHTYPOB MOPaXeHHOW apTepun (puc. 7). YyBscT-
BUTENIbHOCTb [AaHHbIX KPUTEPUEB LS BbISBAEHUS
1 Ba3uu B BeHy cocTaBuna 92%, a ans onpeaeneHis
MHBa3unn B apteputo — 79% [27].

Xapaktep AMM@OreHHOro M nepuHeBPanbHOro
METacTasnpoBaH1s UrPaeT BaXHYIO POJib Mpu onpe-
nenexHnn obbema onepaumm 1 BOSMOXHOCTM NpoBe-
OeHns pagukanbHom pedekumn. K coxaneHuto, pak
NOAXENYA0YHON Xenesdbl 4aCTO pacnpoCTpaHsaeTcs
Ha 3KCTpanaHKpeaTuyeckne HEPBHbIE CMIETEHUS U
nmMdaTnyeckne cocyabl KOpHS Opbixeinkun, n3-3a
4yero nocne pe3ekuUmmn Xenedbl COXPaHaTCA MUKPO-
CKOMMYECKNE CKOMIEHNS OMyXOJIeBbIX KNETOK (Hepa-
avkanbHag pesekums, R1). Mpu KT nan MPT nHeasus
B HEPBHbIE CMNETEHUS UK NnMdaTUYeCcKne Cocyabl
onpenenseTcd B BUAE MOBbILWEHUS MAOTHOCTU/UH-
TEHCMBHOCTW CUrHana oT XMPOBOW KNeT4YaTKn, Hanm-
4Msl MESIKUX PETUKYNISIPHBLIX HUTEOOPa3HbLIX 06pasosa-
HWI, TAHYLLMXCS K KOPHIO Bpbixenkn (puc. 8) [28, 29].

HepnaBHO B nuTepaTtype nNosiBUCS TEPMUH “4ac-
TUYHO pe3ekTabesNbHbIN” pak NoAXeNyd04HON Xene-
3bl [30]. OgHako B HacToOSLLEE BPEMS €4MHOr0 onpe-
OeNneHns 4aCcTUYHO pe3ekTabenbHO Onyxonu noaxe-
JYO04HOWM Xenesbl He CYLLEeCTBYeT. B OONbLUMHCTBE
Cly4aeB NOApas3yMeBaKOTCS MHBA3MS B BEHY HA Ma-

Fig. 8. a, b — Extrapancreatic tumor involvement of the neural plexus. Contrast-enhanced CT and MRI show a small tumor in
the uncinate process, which seems to be confined within the pancreas (arrow). However, there are fine reticular structures
around the SMA, which should not be confused with direct tumor encasement (arrowhead). Histopathology of the surgical
specimen revealed neural plexus invasion.

Puc. 8. a, b - nepuHeBpanbHas MHBA3Ma OMNyxonn. Ha KOMMAbIOTEPHOW TOMOrpamme C KOHTPACTHbIM YCUIEHUEM
n MP-ToMOrpamme B KptoYKOBUAHOM OTPOCTKE MOAXKENYL0HHON XEeNEe3bl BU3yannsmpyeTcs onyxonb (cTpenka) 6e3 npsambix
NPU3HAKOB 3KCTPAOPraHHOro pacnpoctpaHeHns. OQHaKo yNIOTHEHUE XUPOBOW KIETHATKN BOKPYr BEPXHEN OpbiKeeyHON
apTepuun (ronoBka CTPEsiKM) CBUOETENLCTBYET O HANMYMN NEPUHEBPASIbHOM MHBA3MKU ONyxoau (4To 6bIN0 [0Ka3aHo npu

NPOBEAEHNN MMCTONOMMYECKOr0 NCCNES0BAHNS).
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perience of cancer centers. Common defini-
tions of borderline resectable disease would
include venous involvement of no more than
a short segment occlusion (with the vessel
above and below being patent) [31], arterial
tumor abutment (maximum of 180° of the cir-
cumference) of celiac trunk and superior
mesenteric artery, or short-segment encase-
ment of the common hepatic artery. Presence
of distant metastasis definitely places a pa-
tient in the non-resectable group (resection
does not prolong survival in these patients).
In patients with borderline resectable tumors,
neoadjuvant radio-chemotherapy is an option
to downsize and devitalize the tumor (as indi-
cated above) prior to surgery.

How to report a pancreatic
adenocarcinoma study?

Recently the society of Abdominal Radio-
logy and the American Pancreatic Association
have issued a consensus statement [32],
which describes a standardized reporting
template for the studies on pancreatic adeno-
carcinoma. Adoption of the standardized
reporting template will improve the process of
interdisciplinary decision-making for the
management of patients. Imaging criteria for
resectable, borderline resectable, and unre-
sectable pancreatic cancer are defined ac-
cording to the National Comprehensive Cancer
Network (NCCN) criteria [32].

NCCN criteria for definition
of resectable, borderline resectable
und unresectable cancer [32]

Resectable cancer is defined by clear fat
plans around the celiac trunk, the superior
mesenteric artery, and the hepatic artery and
the absence of distortion of the superior mes-
enteric vein and the portal vein. In borderline
resectable tumors encasement of the gas-
troduodenal artery up to the hepatic artery
with short encasement or direct abutment of
the hepatic artery without extension to the
celiac trunk is found. If the tumor abuts the
superior mesenteric artery not more than
180° of the circumference of the vessel or
there is venous involvement of the superior
mesenteric vein or the portal vein with distor-
tion by narrowing or even short segment oc-
clusion, then this patient is considered bor-
derline resectable. The tumor is considered
locally unresectable if there is aortic invasion
or encasement of the superior mesenteric

Ne 2015

JIOM MPOTSKEHUM C COXPaHHbIM KPOBOTOKOM BbILLE U
HUXE YPOBHS OKKt031KM [31], NpMMbIKAHME ONYXONN K
YPEBHOMY CTBOJIy U BEPXHEN OpbIKEeYHOr apTepumn
(no 180° okpyXHOCTW cocyaa) v OKpyXeHue obLLel
NMEeYEHOYHON apTeEPUN Ha ManoM MPOTIXKEHUN.
Hanuuve oTpaneHHbIXx MeTacTa3oB OeNaeT OMyxosb
Hepe3ekTabeNlbHON — pe3ekuus He YyBenuymMBaeT
BbDKMBAEMOCTb. ECIM 0nyx0sib OTHOCUTCS K YaCTUYHO
pe3ekTabenibHbIM, TO MPOBEAEHNE HEOALbIOBAHTHOM
XUMUOTEPANMM MOXET MPUBECTU K €€ HEKPOo3y,
YMEHbLUEHMIO B pasmepax 1 obnerynTs npoBeaeHme
onepaTuBHOro BMeLLAaTeNbCTBA.

PekomeHpauumn
no nNpeacTaB/IeHUIO pe3yJibTaToB
nccnepgosaHmnm AKIMXK

O6LecTBO abooMMHaNbHBIX PaamMonoroB n Amve-
pukaHckas naHkpeaToniormyeckas accoumaums onyo-
INKOBANM COBMECTHOE 3aK/o4yeHne, Kacawouimecs
CTaHAapPTU3NPOBAHHOIo noaxona K ndydeHmio AKMXK
[32]. icnonb3oBaHMe Takoro CTaHAAPTU3NPOBAHHOIO
noaxoga obecneynTt MexagucumninHapHoe B3au-
MOMOHMMaHMe 1 0BNerynT NPUHATUE PeLLeHWUI, Ka-
CaloLWMXCA fIe4eHus naumeHToB. [uarHoctunyeckue
KpuTEepumn pesektadenbHOW, MOrpaHM4yHO pes3ekTa-
0enbHON 1 Hepe3ekTabesibHOM OMyX0Jin COOTBETCT-
BYIOT KPUTEPUSM, MPUHATLIM HAaLMOHANBHOW CETbIO
MHOTrONPOMUAbHBLIX OHKOMOrMYECKUX YUYpEXOeHUN
(CLUA) [32].

Kputepum pe3ektabesibHOM,

norpaHu4yHoO pe3eKkrtabesibHON

M Hepe3eKkTabenbHoW AKIMK,

npuHAaTbIE HaLI,VIOHaHbHOVI CeTbio

MHOronpo@unbHbIX

OHKOJIOrM4eCcKux y‘-lpE)KAEHVIVI

(CLUA) [32]

Insa pesekTabenbHo onyxonm 06a3aTensbHO Hanu-
4ymMe UHTAKTHOMN XMPOBOIM NPOCIONKN BOKPYT YPEBHOIO
CTBONA, BEPXHEN BpbiXeeyHon apTepun 1 o0LLEN ne-
YEHOYHOW apTepun, a Takke OTCYTCTBME BOBJIEYEHMS
BEepxHein GpbikeeyHol 1 BOPOTHON BeH. [na norpa-
HWYHO pe3eKTabeNlbHOWM 0Myx0sv BO3MOXHO BOBIEYe-
HWe racTpoayoneHanbHOW apTepun, BOBAEYEHME 00-
LLelt Ne4YeHOUYHOM apTepun Ha KOPOTKOM ydyacTke 6e3
pacnpoCTpaHeHNs Ha YPEBHbLIA CTBOJ. Takxe norpa-
HUYHO pe3ekTabesibHOM OMyXoslb CYMTAETCs B TOM
clyyae, eCnm OHa COMpPUKacaeTCst C BEPXHEN Bpbke-
€YHOI apTepuen Ha npoTsxeHun meHee 180° wnu
€CNN UMEETCS BOBJIEYEHNE BEPXHEN OpbIXEeeyHOoM
BEHbI UM BOPOTHOW BEHbI C CYXXEHMEM NPOCBETA U
noKanbHOM OKKNo3uen. Onyxonb CHUTAETCS HEPE3EK-
TabenbHOM B Clly4ae BOBJIEYEHUSI a0PTbl/YPEBHOrO
CTBONA, BOBNEYEHUSI BEPXHEWN BpbIXEEYHOW apTepum
Ha npoTsxxeHun 6onee 180° nnm OKKO3UM BEPXHEN



artery of more than 180° of vessel circumfer-
ence, any abutment of the celiac trunk, or
unreconstructable occlusion of the superior
mesenteric vein and/or portal vein.

Regarding vascular evaluation the pres-
ence and degree of contact between cancer
and peripancreatic vessels is of utmost impor-
tance. In the absence of distant metastases,
this issue decides whether a tumour is re-
sectable or not. Meticulous evaluation should
include the celiac trunk, SMA, CHA and ac-
cessory hepatic arteries, if present. The
amount of arterial contact of cancer (more
than 180° circumference versus less) as well
as the presence or absence of vessel irregu-
larity or focal narrowing should be reported.
At venous evaluation the portal vein and su-
perior mesenteric vein should be scrutinized.
The splenic vein is less important (like the
splenic artery), because it is going to be re-
sected together with the pancreatic body and
tail, if cancer is present in body and/or tail.
Degree of vessel circumference having tumor
contact (more than 180° versus less) and the
presence of increased hazy fat attenuation
will be recorded, like the presence of focal
stenosis, venous occlusion and thrombus
within vein.

The presence of extrapancreatic tumour
extension to adjacent organs (such as stom-
ach, adrenal gland, transvers colon, etc.)
should be described, because it will affect
surgical strategy. If distant tumor spread to
the liver or the peritoneum is present, surgical
resection will not be sought for oncologic rea-
sons. In these cases, however, histology (by
EUS- or CT-guided biopsy or laparoscopy)
will be requested before initiation of palliative
chemotherapy.

Differential Diagnosis and Entities,
Which May Mimic Adenocarcinoma

A large and heterogeneous group of pan-
creatic abnormalities exists, which may mimic
pancreatic adenocarcinoma. The spectrum
of pancreatic masses simulating adenocarci-
noma comprises a variety of benign and ma-
lignant entities, including focal chronic pan-
creatitis, autoimmune pancreatitis, groove
pancreatitis, and focal steatosis. The most
common neoplastic lesions in the differential
diagnosis are distal cholangiocarcinoma, am-
pullary carcinoma, metastases, and lympho-
ma, although many more rare tumors exist,
which may resemble adenocarcinoma.

OpbIXXEe4yHOW BEHbl/BOPOTHOWM BEHbI, HE Noanexallein
NPOBEAEHNIO PEKOHCTPYKTUBHOW OnepaLmu.

Hanunune TecHOro KOHTakTa MeXAy OMnyXoJblo
N OKPYXalLWKMMN cocygamum npu OTCYTCTBUM OTAa-
JIEHHbIX METACTa30B ABMIIETCH PeLlaloLLmnM GakTopoM
B onpepgeneHun pesektabenbHOCTM onyxonu. Tuwa-
TesbHas AuMarHocTuka BK/OYAeT B cebs OLEHKY CO-
CTOSIHUSI YPEBHOrOo CTBOMA, BEPXHEN OpbKeeyHOow
apTepuu, oOLLel NneYeHoYHoM apTepun, a Takxe ao-
0aBOYHbIX MEYEHOYHbIX aPTEPUIA (ECIN OHW NPUCYTCT-
BYIOT). B npoTokone gomkHa ObiTb OTpaXeHa CTerneHb
KOHTaKTa OMyxoJiu C COCYAOM (60sblle UM MeHbLUE
180° oKpyXXHOCTW), HEPOBHOCTb KOHTYypa cocyaa vunn
NloKanibHOe CyXeHue ero npoceeTa (Hanu4me unm oT-
cyTcTBue). B BEHO3HYyO a3y A0MKHO ObiTb BHMMA-
TENbHO OUEHEHO COCTOSIHME BOPOTHON W BEpXHEWN
OpbkeeyHon BeH. BoBneyeHne ceneseHo4YHbIX CoCy-
[0B (BEHbI M apTepun) MeHee BaXKHO, Tak Kak B cliyyae
pacnpoCTaHEHNS OMyXONW Ha Teno/XBOCT MOAXENy-
[OYHOW Xenesbl OHM OyayT yaaneHbl BMECTE C noaxe-
NYyO04HOM Xene3oi. Takum o6pa3om, B 3akI0HEHUN
DOJKHbI ObITb 0TOOPAXEHbI: CTEMEHb KOHTAKTa COCY-
na n onyxonu (6onblie nnn mexbe 180° okpyxXHO-
CTU), MHOUNBLTPALMS XUPOBOW KNETYATKWN, Hanudme
NOKasbHbIX CTEHO30B, OKK/O3UIA UK TPOMOO03a BEH.

PacnpoctpaHeHne onyxonesoro mnpouecca Ha
OKpPYXaloLLMe opraHbl (XXenyaok, HaanoyeyHrku, 060-
OOYHYIO KULIKY W T.A.) HENOCPEACTBEHHO BAMSET Ha
XVPYPrUYecKyo TakTUKy M Takke AO0/MKHO OblTb OTO-
GpaxeHo. Mpy HanM4YUM MeTacTa3oB B NeYEHb U KaH-
Lepomartosa OpIOLLIMHbI XMPYPrMYeckoe neyveHne He
nokasaHo. TemM He MeHee B Takux Ciydasix PEKOMEH-
noBaHa 6uoncusa (Y3U-, KT- nnm nanapockonuye-
ckas) N9 pelleHns Bonpoca 0 NpoBeAeHUn naanmna-
TUBHOW XMMMOTEpPAnuu.

OnddepeHumnanbHas guarHocTmkKa

Bonblwasa rpynna COCTOSHUIA MOOXENYO04YHOWN
xeneabl MoOXeT umutpoBaTb AKIK. Cpeam HUX MOX-
HO BbIAENUTb Kak A00pOKAYeCTBEHHbIE (0YaroBbIi
naHKpeaTuT, ayTOMMMYHHbIA MaHKpeaTuT, napagyo-
OeHanbHbI NaHkpeaTuT, GOKasbHbIA CTeatos), Tak
1 3N10Ka4EeCTBEHHbIE NpoLecehl. AnddepeHumanbHyto
aunarHocTtuky AKIMX cnenyet B NnepBylo o4epeb npo-
BOAUTb C ANCTANbHON XOMAHMMOKapPLMHOMOW, Pakom
OONbLWIOro coco4Yka [ABEHAALATUMEPCTHON KULLKK
(BOC), metactazamuy u nAMM@OMON; OCTasbHbIE
OMyXoJI1 BCTPEYAIOTCS PEXE.

3noynoTpebneHne ankorosiemMm B aHaMHe3e U Xo-
nenuTnas aBasloTca Hambonee YacTbiMy MPUYMHAMMU
XPOHMYECKOro NaHKpeaTnTa, KOTOPbIN MOXET NpuBe-
CTW K NCEeBOO00MYX0JIEBOMY MPOLECCY B FrONOBKE MOJ-
Xenygo4yHon xenesbl (puc. 9). OcobeHHble TPyOHO-
CTV nNpeacTasnsdeT gudoepeHumansHasa AMarHocTmka
AKIMK n oyaroBoro naHkpeaTtuTa. B oboux cnyyasx
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Fig. 9. Focal chronic pancreatitis. a — Baseline CT
shows swelling of the pancreatic head with some fine
speckled calcifications. b, ¢, d - Follow-up MRI 2
years later demonstrates a mass in the pancreatic
head, which is (b) hypointense on T1w images, shows
(c) a dilated pancreatic duct coursing through the
mass (“Duct Penetrating Sign”) (arrow), with dilated
side branches, and (d) is hypovascular on the
gadolinium-enhanced images. e - MRCP also
demonstrates the “Duct Penetrating Sign” and signs
of chronic pancreatic in the rest of the gland (irregular
pancreatic duct and side branches).

Puc. 9. XpoHnyeckunii 04aroBbIi MaHKPEATUT. @ — KOMMbIOTEPHAS TOMOrpaMmma. Brusyanusmpyercs 0Tek ronoBku
NOOXENYAO4YHON >Xenesbl, B CTPYKTYpe TFOfIOBKM — Mefikue KanbuuHaTel; b, ¢, d — npu KOHTPOSILHOM
MP-nccnenoBaHum, MPoOBEAEHHOM Yepesd 2 roaa, B rofI0BKE NOMKENYA04HON Xenesbl BU3yanm3npyeTtcs onyxone-
BMAHOE 06pa3oBaHue, rmnonHTeHcusHoe Ha T1BW (b), Ha Bcem NpoTsxXeHM KOTOPOro NPOCEXNBaAETCS PacLLn-
PEHHBIN NaHKpeaTNnYeckmii NPOTOK (CMMMTOM “NMPOHU3bIBAOLLEro NPoToka”) (CTpesika) ¢ paclumpeHHbIMN BOKO-
BbIMU BETBSAMU (C). [Npu BBEAEHUM KOHTPACTHOMO NpenapaTta o6pa3oBaHue runosackynsapHo (d). e — npu MPXTT
TakXe BUAHbI MPU3HAKM XPOHNYECKOrO MaHKpeaTuTa: CUMMNTOM “NMPOHN3bIBAIOLLENO MPOTOKA”, HEPOBHbIE KOHTY-

pa rnaBHOr0 NakpeaTnyeckoro NPOToKa 1 ero BETBEN.
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Alcohol abuse and cholelithiasis are the
most common causes of chronic pancreatitis,
which may present as a mass-like process
in the pancreatic head (Fig. 9). Differentiation
of focal chronic pancreatitis and cancer is
quite challenging. Both entities may present
with similar imaging features, including a hypo-
vascular mass in the pancreatic head, pancre-
atic duct dilatation with distal parenchymal
atrophy, and bile duct dilatation. Presence of
parenchymal calcifications in the mass may
help to make a diagnosis of focal pancreatitis.
Patients with long-standing chronic pancrea-
titis have an increased risk of developing can-
cer [33]. Thus, the development of a focal
hypovascular mass in a patient with long-
standing and well-known chronic pancreatitis
should raise the suspicion of cancer. Ichikawa
et al. [34] described the “duct penetrating
sign”, which is helpful for differentiation be-
tween focal chronic pancreatitis and cancer.
In focal pancreatitis usually the pancreatic
duct will traverse the mass, whereas densely
fibrotic pancreatic cancer usually leads to
complete obstruction of the pancreatic duct
with complete cut-off. These imaging features
are best seen on MRCP.

Autoimmune pancreatitis (AIP) is a rare
form of chronic pancreatitis may manifest as
diffuse thickening of the gland or (more rarely)
as a focal mass. AIP is responsive to steroid
therapy and carries a good prognosis. Since
surgical resection is not needed, diagnosis of
AIP is of utmost importance. Imaging fea-
tures, which favor the diagnosis of focal AIP
include irregular narrowing of the pancreatic
duct at MRCP and a more homogeneous
enhancement of the mass. Involvement of the
pancreatic head may lead to bile duct stenosis
(Fig. 10). Vascular encasement (which is typi-
cal for adenocarcinoma) is typically absent.
If AIP is part of the spectrum of IgG4-related
disease, then involvement of other organs
such as the bile ducts (cholangitis), the kid-
neys, the lymph nodes and the salivary glands
can be found, which helps to make the diag-
nosis. Besides imaging there are other fea-
tures to make the diagnosis [35], including
elevated serum IgG4 levels, typical histology
obtained at endosonography-guided biopsy
and clinical and/or imaging response to a ste-
roid therapy.

Groove pancreatitis is an uncommon type
of localized chronic pancreatitis, limited to the
space between the pancreatic head and the

MMEETCS CXO[Has KapTuHA: rMnoBackynspHoe obpa-
30BaHKE B rosI0BKE NOOKENYAOUYHON XENEe3bl, paclum-
peHne naHKpeaTMyeckoro npoToka C AUCTanbHOM
atpoduelt NapeHxMMbl U pacLUMpeHne oBLEero Xeny-
HOro MpoToka. Hanuune kanbuMHATOB B MapeHxMMme
NoOXeNyA04YHOM Xenesbl MO03BOSET NOCTaBUTL Anar-
HO3 naHkpeaTutTuTa. OQHAKo CTOUT y4MUTbIBATb TO, YTO
OJINTENBbHO TEeKYLLMIA XPOHUYECKNIA MaHKpPeaTuT sBNs-
eTca GakTopoM pucKa PasBUTMA paka NoaXenyanoy-
HOW Xenesbl. Takum 06pasom, NosSBIEHNE 04AroBOro
rmnoBackynsipHoro o6pa3oBaHnsl B MOOKENYO0HHOM
Xenese y naumeHta C AAUTEeSIbHO TEKYLUMM XPOHU-
YEeCKMM MaHKPEeaTUTOM OOJKHO BbI3bIBaTb OHKOJIOM-
yeckylo HacTopoxeHHocTb [33]. T. Ichikawa n coasT.
OMMCbIBAOT NPU3HAK, MO3BOJISIOWMIA NPOBOANTL ANGD-
depeHUnanbHylo AMarHoCTUKy Mexay STUMWU ABYMS
COCTOSHUSIMM — “NPOHU3bIBalOWMI NpoTok” [34]. Mpu
04aroBOM MaHKpeaTuTe MNaHKPeaTU4eCKUn MNpPOTOK
00bIYHO MPOCNEXMBAETCA HA BCEM MPOTSXKEHUM OMy-
X0/IeBMOHOr0 06pa3oBaHusl, B TO BPeEMS Kak pak
00ObIYHO BbI3bIBAET MOJHYIO OOCTPYKLMIO NMaHKpeaTu-
yeckoro npotoka. Metonom Beibopa anst BU3yanmaa-
LMY NaHkpeaTmnyeckoro npotoka asngetcd MPXIT.
AYyTOUMYHHBIV naHKpeaTtuT — peakasa dopma Xpo-
HNYECKOro MaHkpeaTuTa, KOTopas MOXeT NPUBOAUTb
K oM dYy3HOMY YBENMYEHMIO PA3MEPOB NOOXKENYA04-
HOW xenesbl unun, 6onee peako, — K NosIBJIEHMIO MCEB-
[00MyxoneBoro o6pa3oBaHns. AYyTOMMYHHBIA MNaH-
KpeaTuT YyBCTBUTEJIEH K MPOBEAEHMIO TOPMOHASIbHO
Tepanumn 1 xapakTepusyeTcsl B LesioM GnaronpusT-
HbIM MPOrHO30M. ToyHas AMarHoCTMKa ayTOMMMYH-
HOrO NaHkpeaTuTa 0COBEHHO BaXHa, Tak Kak XMpypru-
4yeckoe JleYeHne npu Hem He nokasaHo. [ocTaBuTb
ONarHo3 04aroBOro ayToOMMMYHHOrO MaHkpeatuta
NO3BONSAIOT HEPABHOMEPHOE CYXEHMEe naHkpeaTuye-
ckoro npoTtoka no gaHHeiM MPXII™ 1 6onee romoreH-
HbIA cUrHan ot o6pa3oBaHus. Jlokannaaums npouec-
ca B rofI0BKE NOAXKENYA0HYHON Xenesbl MOXET NpuBe-
CTU K BunmnapHo runepTeH3um (puc. 10). BoBneyeHne
OKPYXaIOLLMX COCYA0B AJ1 ayTOMMMYHHOrO naHkpea-
TUTaA HE XapaKTEePHO (4TO TakKe NO3BONSET MPOBECTU
omobdepeHumanbHyt0 AMarHoCTrKy ¢ afeHoKapLUyMHO-
MOM). AYTOMMMYHHbIA NAHKPEeaTUT MOXET BXOAUTb
B umcno IgG4-accounmpoBaHHbIx 3abonesaHunii [35],
B TakOM Ciy4ae rnopaxeHwe Opyrux opraHos, Takux
KaK >XeJYHble MPOTOKWN (XONAHInT), NoYKkM, numdatn-
YeCcKme y3/ibl U CIIOHHbIE XeNe3bl, TakkKe NO3BoNseT
NOCTaBUTb MPaBWUibHbIM AnarHold. Kpome mMeTomoB
BM3yanu3auun, NOCTaBUTb BEPHbIV ANArHO3 NO3BOJIS-
0T MOBbILWEHHbIN YpOBeHb IgG4 B CbIBOPOTKE KPOBMU,
npoeeneHne 3HOo-Y3W ¢ buoncuein, a Takke OTBET
Ha Tepanuio CTEPOMAHbLIMK NpenapaTamu.
lNapagyoneHanbHbIVi naHKpeaTuT — XPOHUYECKOe
BOCNaneHme TKaHM NoOKeNnya04HHON Xenesbl, 9KTonu-
POBAHHOW B CTEHKY ABEHAALATMMEPCTHOM KULLKM.
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Fig. 10. Autoimmune pancreatitis. a, b — Unenhanced T1w GRE shows a hypointense mass in the head, which is hypovascular
on the gadolinium-enhanced T1w GRE image. ¢ — MRCP demonstrates a stenosis of the common bile duct (arrow). The
pancreatic duct is not seen, probably because of compression. d — A CT of the chest and abdomen, which was subsequently
performed for staging, shows lymphadenopathy in the mediastinum (arrows), which is very atypical for adenocarcinoma. This
appearance is more in line with the presence of IgG4-disease with extrapancreatic manifestations. At follow-up after steroid
treatment, marked improvement was seen (not shown).

Puc. 10. AytonmyHHbI NaHkpeaTtuT. a, b — MP-Ttomorpamma. B HatuBHylo ¢a3sy uccnepoarua Ha T1BU GRE B ronoske
NOXKeNya04HON Xenesbl BU3yanu3npyeTcs rMnovHTEHCMBHOE 06pal3oBaHMe (a), KOTOpOoe Takke SBNSeTCS rMnoBacky-
NSPHLIM B KOHTpaAcTHyto da3dy nccnepgosanus (b); ¢ — npy MPXII Bu3yanuampyeTcst CTEHO3 06LLEro XenYHOro NpoToKa
(cTpenka). MNaHkpeaTnyeckmii NPOTOK HE onpenenseTcs (BepOoATHO, BCNeacTBue komnpeccun); d — Ha KOMMbIOTEPHOM
TOMOrpamMmMe rpyaHol NonocTu (NPoBeAEHHON ANg onpeaenexHvs ctagumn 3abonesaHuns) BU3yanmampyetcsa numdaneHona-
TUSi CPELLOCTEHUS (CTPENKM), YTO HETUMMUYHO A5 aAEHOKAPLIMHOMbI, OAHAKO MOXET ObITb NposiBneHnemM IgG4-3aBMcrMMoro
3aboneBaHuns C BHEMaHKpeaTnieckon maHndectaumeit. beiln 0TMeYeH NONOXNUTENbHBIV OTBET HA TEPANUI0 FOPMOHAbHBIMU
npenapaTamu.

duodenum. Two different forms of groove
pancreatitis: the “pure” form is confined to the
groove presenting as a sheet-like hypovascu-
lar mass (sometimes containing calcifica-
tions) between the pancreatic head and the
thickened duodenum wall. The segmental
form involves not only the groove, but also the
pancreatic head. Imaging diagnosis is guided
by the shape and morphology of the mass
at CT. At MRI, the presence of multiple tiny T2-
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CyuwiectByeT OBe pasfivyHble GOpMbl napaayone-
HaNbHOrO MaHKpeaTuTa: M30IMPOBaAHHAsA U CErmMeH-
TapHas. NMpn n3onmpoBaHHOM GOpMe NMPOLECC Noka-
JIN3yeTcsa B NPOCTPAHCTBE MEXAY FONOBKOW MOaXe-
JYO04HOW Xeneabl 1 YTONLLEHHONM CTEHKOWN ABEHAALA-
TUNEPCTHON KULLIKW, BU3Yanu3npyeTcs B BUOE TOHKOrO
rMNOBACKYNSIPHOrO CNOs, UHOrAa C HanM4nMem Kasnb-
umHaTtoB. pn cermeHTapHom dopme B NPOLECC BO-
BJIEYEHO HE TONBLKO MPOCTPAHCTBO MEXAY FONOBKOWA
NOAXENYA0YHOWM XEene3bl U CTEHKOM KMLLIKA, a Takxe



weighted cysts in the mass is typical for the
diagnosis of groove pancreatitis (thus the
former name of this disease “cystic dystrophy
of the duodenum?”).

Pancreatic lipomatosis is characterized by
either focal or diffuse fatty infiltration of the
pancreas (i.e. replacement of the pancreatic
parenchyma by fat). Focal fat infiltration
should not be misdiagnosed as cancer:
although focal fat infiltration may be hypoat-
tenuating at CT, the structure of parenchymal
lobules is still preserved. In equivocal CT cas-
es, MRI with T1-weighted chemical-shift im-
aging will allow to make the diagnosis with
confidence [36]. Sometimes true, sharply
marginated lipomas of the pancreas can be
found [37]. Due to the low attenuation these
lesions should not be mistaken as cancer.

Among the neoplastic conditions that can
mimic pancreaticadenocarcinoma, cholangio-
carcinoma of the distal common bile duct is
an important differential diagnosis. By imag-
ing these two neoplasms cannot be differenti-
ated prospectively, although pancreatic duct
dilatation may be more pronounced in adeno-
carcinoma of the pancreatic head. Definitive
diagnosis is a matter of histology of the surgi-
cal specimen. However, tumor infiltration of
the major papilla (by an adenoma or an amp-
ullary cancer) can be differentiated. It usually
causes significant bulging of the papilla with
predominant biliary ductal dilatation. Prog-
nosis of ampullary cancer is better than that
of pancreatic adenocarcinoma [38], because
vascular encasement leading to unresecta-
bility is rare.

Metastatic seeding to the pancreas is un-
common, with renal cell cancer, lung cancer,
breast cancer, and melanoma being the most
common primary tumors [39]. Pancreatic me-
tastases from RCC typically occur late in the
course of the disease (mean, 8 years after di-
agnosis of the primary). RCC metastases tend
to be hypervascular and multiple (Fig. 11) [40].
The history of the patient together with muilti-
plicity of the lesions is helpful to differentiate
RCC metastases from neuroendocrine tu-
mors.

Serous cyst adenoma is a benign lesion,
which usually contains innumerable micro-
cysts (Fig. 12). Less common features include
a macrocystic appearance. The imaging ap-
pearance of the microcystic form with tiny
cysts and multiple interspersed septations
may appear as a solid lesion at CT. However,

cama ronoska noaxenyaoyHom xenesbl. [octaBuTb
TOYHbI AMarHo3 no3BongeT Hanmumne Ha T2BU mHo-
XecTBa MeNKUX TUNepUHTEHCUBHBIX KUCT (paHee
MCNONb30BaNCa TEPMUH “KMCTO3HAsA OyoAeHanbHas
ancTtpodus”).

Jlnrnomaro3 nogXxes1y404HoV Xese3bl — NaTonoru-
YECKNIM NPOLIECC, XapaKTEPUIYIOLIWIACS Yy3/10BON UIn
OGP OY3HON XMPOBON UHPUNLTPALMEN NOLXENYO0H-
HOM >Xenesbl (3aMeLleHMEM MapPEHXUMbl XUPOBOW
TKaHblO). Y3noBas ¢popma nvnomarosa Ha KOMIbIO-
TEPHOW TOMOrpamMmme BbIrSanT Kak rmnogeHcHoe 00-
pasoBaHue B NOOKENYAOYHON Xeneabl, 04HAaKo B OT-
Jindne OT FMMNOBACKYNSIPHOrO paka npu nuMnoMarose
COXPaHEHO A0/1bY4aTOE CTPOEHME MAPEHXMMbI XENESbI.
B COMHUTENBbHBIX CNy4asx NOCTaBUTb AMArHO3 No3Bo-
nsiet nposeaeHne MPT ¢ T1BW [36]. OgHako B peakmx
Clyyasix YeTKO OTrpaHNYeHHas r’mnoaeHcHas Xupoeas
MHOUNLTPALMSA MOXET ObITb MPUHATA 32 Pak NOOXKesy-
no4YHoM xenesbl [37].

Cpeon HOBOOOPA30BaHUA, VMUTUPYIOLLMX pakK
NOXXeNya04YHOW Xenesbl, Haubonee CnoxHa B And-
depeHUnanbHOM OVarHoCTuKe AMCTaslbHasi XOoJsaH-
rmokapumHoma. Pak XenyHblX MPOTOKOB, Kak M pak
noaKenyaoyHOM Xenesbl, MOXEeT NPUBOAUTL K Bunun-
ApHOM TMNEepTeH3MM, XOTA B CJ/lydae OUCTaNlbHOro
paka >en4Horo NpoToka oHa 0ObIYHO OoJee Bbipaxe-
Ha. OKoHYaTeNbHbI AMarHo3 0ObIYHO CTaBUTCA MO
pesynabtataM MMCTOIONMYECKOr0 MCCNEA0BAHUS XM-
pypruyeckoro matepuana. OgHako NpoBecTy goone-
pauVoHHYIO AnddepeHLmansHyio ANarHoCTUKy BCe
e BO3MOXHO, Tak kak obpasoBaHue B obnactn bAC
(ameHoma nnu pak) Bei3biBaeT yBenmyeHune B1C B pas-
Mepax M BblpaXeHHY0, NPenMyLLeCTBEHHO Ounmnap-
HYIO TMNepPTeH3M0. XONTaHrMoKapLMHOMa peako nHea-
3MPYET B OKPYXatoLLme cocyabl, NO3TOMY NPOrHO3 Npwu
naHHoM 3aboneBaHuM 6onee 6naronpusteH [38].

MomxenynoyHas xenesa — AOCTATOYHO pepnkas
nokanudaumsa pas MetTactasoB OpPYrnx OpPraHos.
Hanbonee 4acTo mMeTacta3upyioT B NOOXKENYA0YHYIO
Xenesy Mno4YeyvyHO-KIETOYHbIM pak, pak fierkux, pak
MOJOYHBIX Xene3 1 MmenaHoma [39]. MeTtacTasbl paka
NMOYKM YaCTO OMArHOCTUPYIOTCHA OJINTENIbHOE BPEMS
cnycts MaHudecTaumMm OCHOBHOro 3aboneBaHus
(B cpegHem 4vepes 8 net). MetacTasbl NoO4Ye4HO-KNe-
TOYHOrO paka — runepBacKynsipHble 00pa3oBaHus,
4acTo MHOXecCTBeHHble (puc. 11) [40]. TwartenbHbIn
cbop aHamMHe3a, a Takxke BbIsiBJIeHNE MyNbTUdOKaSIb-
HOrO MOPaXeHUS NOOKENYAOYHON XeNe3bl NO3BOoSS-
0T MOCTaBUTb BEPHbI OMArHo3.

CeposHasi unctageHoma — [oOpoKayeCTBEHHOEe
obpasoBaHmne, 0ObIYHO COCTOSLLEE U3 MHOXecTBa
MEeNKnx KNCT (puc. 12). Pexe BCTpevaeTcst Makpoku-
cTo3Has popma. MMKPOKNCTO3HAs cepo3Has LmcTa-
JeHoma 3a cyeT 60JIbLIOro KONMYecTBa MeSIKUX KUCT
1N MEPeropofok Mexay HUMU MOXET BbIMSOeTb Ha
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Fig. 11. Hypervascular pancreatic metastases from renal cancer 15 years after the initial diagnosis. a, b — Contrast-
enhanced CT shows several hypervascular tumors in the pancreatic body and tail (arrows). Not the typical lacking of the left
kidney with position of the pancreatic tail in the surgical bed.

Puc. 11. [vnepBackynapHbll MeTacTas paka noyku B NOLXENYA0o4YHYI0 xenedy (15 net nocne maHmdecraumm OCHOBHOIO
3aboneBaHusi). a, b — KOMNbIOTEPHBIE TOMOrPaMMel, NOJlYYEHHBbIE B apTepuanbHyto hady nccnenoBaHus (cTpenku). B tene
N XBOCTE MOLKENYOO0YHOW Xenesbl BU3yannsmpyloTcs rmnepBackynsapHele obpasoBaHus. JleBas novka OTCYTCTBYET, YTO
NO3BOJIAET 3aN0403PUTb Pak No4kM B aHaMHe3e.

Fig. 12. Serous cystadenoma with pseudosolid appearance. a — During a multi-phasic CT angiography of the aorta incidental
note is made of a small solid-looking mass in the pancreatic head (arrow). b — Further work-up with MRI (T2-weighted TSE)
demonstrates multiple tiny cysts with barely visible thin septations (arrow), typical for a serous cystadenoma.

Puc. 12. lNceBpoconnaHbivi TUM CEPO3HON LMCTaAeHOMBI. @ — BO Bpems npoBeaeHus KT-aHrmorpadum B ronoBke noaxe-
JIlYA,04HON XXenesabl CryyainHo Obl10 BbiiBSIEHO 06pa3oBaHue, NPeanooXnTeNIbHO CONTIMAHOM CTPYKTYPLI (CTpenka); b — MPT
¢ T2BW TSE (npoBeneHHasi ¢ Lenbio [o06Cieq0oBaHns) No3BONSET BbiIBUTb CnabopasnnyvMble MHOXECTBEHHbIE Mesl-
Kne KMCTbl C TOHKMMW Neperopoakamu (CTpenka), YTo TUNUYHO 4151 CEPO3HON LMCTAAEHOMbI.

the management is completely different, as KT-ckaHax kak conuoHoe obpaloBaHue. CeposHblie

serous cystadenomas are usually managed
conservatively by follow-up. In patients with
equivocal CT findings contrast-enhanced MRI
should be sought, which helps to define the
tiny cysts. There are also a variety of other
rare benign and malignant neoplasms, which
may mimic adenocarcinoma. Careful evalua-
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LUMCTaAeHOMbI TPeOyioT AMHaAMUYeckoro Habnwoge-
HWSI, HO OMepaTMBHOE BMELLATENbCTBO OObIMHO He
npoBOAUTCA. B COMHUTENBHBIX Cryyasx Ans BbisBe-
HUS MENKNX KNCT PpeKoMeHAoBaHO nposeneHne MPT
C KOHTpaCTHbIM ycuneHnem. CyLecTByeT psg, Apyrux
006poKaYeCTBEHHbIX 1 3/10KAYECTBEHHBLIX HOBOOOPA-
30BaHWn, C KOTOPbIMW CnegyeT npoBoanTb andde-



tion of the imaging findings together with the
clinical history of the patient can narrow the
differential diagnosis, although endosono-
graphically-guided biopsy may be necessary
to make a specific diagnosis.

In conclusion, contrast-enhanced dual-
phasic MDCT is the technique of choice for
detection and staging of pancreatic cancer.
In case of equivocal CT findings (e.g., CT-
isodense tumor) contrast-enhanced MRI
including DWI is recommended. For tumor
staging, assessment of the peripancreatic
vasculature is of utmost importance. There
is a variety of other neoplastic and non-neo-
plastic lesions, which may mimic the appear-
ance of pancreatic ductal adenocarcinoma.
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Mepesoannu: Benoycosa EneHa JleoHMpoOBHA — KIMHWYECKWUI OPAMHATOP OTAENEHUS! PEHTTeHONOMMM U MarHUTHO-PEe30HAHCHBIX METOA0B
nccnenosaHus OreY “UHcTutyT xmpyprum nm. A.B. BuwwHesckoro” Munsppasa Poccun; Bnoxun MUBaH AHApeeBUY — KIMHUYECKUIA OpAYHaTOP
OTAENEHNSI PEHTIEHONOMUM U MarHUTHO-PE30HAHCHBLIX MeTofoB uccnenosaHus OreyY “UHcTutyT xupyprum um. A.B. Buwwresckoro” MuHaapasa
Poccuu.
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