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BBenenne. K 1o6pokayecTBEHHBIM OMYXOJISIM MOKeaynouHo xene3bl (I12K) MoryT ObITh OTHECEHBI BHYTPUITPOTOKO-
Bble TANMJUIIPHO-MYIIMHO3HBIE OITyXOJIM, MYIIMHO3HBIC KMCTO3HBIC OITyXOJIM, CEPO3Hasl IMCTaJICHOMa, COJUITHO-
TCEeBIONANMIISIPHAST OMYX0JIb M HEMPO3HIOKpHHHEIe omyxoau (HDO0), Jale Bcero MHCYJIMHOMBI. DBOJIIOINS TAKUX
opraHocoeperamIx BMeIaTeJIbcTB, Kak dHYyKJealus, neHTpanbHas pesekius (LIP) XK u nyoneHyMcoxpaHsitonast
TOoTaJIbHasl WK yacTuuHas pesekuus roaosku [TK (ACPITIXK), neMoHcTpupyeT ux 3¢h(heKTUBHOCTD ITPU 10OpOKaye-
CTBeHHBIX omyxoJjisx ITK.

Ilens. O1ieHUTH BO3MOXHOCTU XMPYPTUIECKOTO JISYSHUST T00OpOoKaueCTBEeHHBIX ormyxosieii [12K TokaabHOi pe3eKImei,
0a3upysach Ha CYyIIECTBYIOIIMX IMOKA3aHMUSIX K OIEPAaTUBHOMY JICYCHUIO, aHaJIU3e PaHHUX IOCIeONeparmOHHbBIX
OCJIOXKHEHHMI W OTTAJICHHBIX PE3YJIETaTOB.

PesyabraTbl. DHyKII€AlHsI OIMyXOJIM PEKOMEHIYETCs ISl BCeX MaHU(PECTHBIX HEMPOIHIOKPUHHBIX HOBOOOPA30BaHMIA
pa3MepoM 10 3 CM IIpU OTCYTCTBMM KOHTAaKTa C IPOTOKOM ITOKEIYIOYHOW 3KeJie3bl. DTOT METOI IMPUMEHSIICS
B ocHOBHOM Inpu HDO m pexke mpu KUCTO3HBIX omyxoisx. Ilopsinka 20% sHyKiealuii BHITOJHEHB MIHUMAJIBHO
MHBa3MBHBIM TOCTYITOM. TsDKeJble XUPYPrudecKue MocaeonepalmoOHHbIe OCIOXKHEHMs, TOTPeOOBABIIIME TTIOBTOPHBIX
BMEIIIATEJIbCTB, OTMeYeHbI B 11% HaOmomneHui, MaHKpeatnyeckast puctyiaa — B 33% HaOMOIeHUIA, TOCITUTATbHAS
JIETaJIbHOCTh cocTaBwiia MeHee 1%. OCHOBHBIMU MPEUMYIIIECTBAMU SHYKJICAIWI SBISTIOTCSI HU3KUIA YPOBEHB TOCIIE-
ONEePAllOHHBIX OCIOXHEHUII M OYeHb HM3Kasl TOCIMTaIbHAs JIeTaabHOCTb. [IBe Tpetu LIP BBITOMHEHBI MalMeHTaM
¢ MaHU(ECTHBIMUA KIUCTO3HBIMU OITyXoJisiMu 1 1/3 — mpu HDO. Bricokas yactora maHKpeaTHIeCKUX (GUCTYIT U TKe-
JIBIX ITOCJIEOTICPAIMIOHHBIX OCIOXKHEHUI CBsI3aHa ¢ 00paboTKoM MpokcuManbHo Kynbrh [12K. TocnuranbHast ieTaab-
Hoctb 0,8% siBsieTcst mpeumyliiectBoM 3t1oii oneparuu. JJCPTTIK B 50% HaGnroneHMi IpUMEHEeHA B BUIE TOTAJIbHOI
PEe3eKIIMHY TOJIOBKM C CETMEHTApHOM pe3eKIneil mepunanuiIsspHON 30HbI IBEHAAATUIIEPCTHON KUIIIKW U UHTparaH-
KpPEaTMYeCKOM YacTh OOILETO XKEMYHOTO MPOTOKA. Y 2/3 5THX OOJIBHBIX ObLIM MaHU(ECTHBIE MM OECCUMIITOMHBIE
KucTo3HbIe onmyXoiau n'y 10% — HBO. OCHOBHBIM MPEMMYIIIECTBOM 3TUX OIepaliii 0 CPaBHEHUIO C ITAHKPEaTOIy0-
neHanbHo pesexkiueit (ITP) saBasieTcst coxpaHeHre B O0bIIEH CTeNeHU 9K30- U SHIOKPUHHOMN (YyHKIIMIA U TOCTIN-
TaJIbHasl JIeTaIbHOCTh MeHee 0,5%. YpoBeHb 1oKa3aTeIbHOCTH IS dHyKJIearuid n [IP HU3KWil B CBSI3U C pETPOCIIEK-
TUBHOI OLIEHKOW JaHHBIX U OTCYTCTBUEM pe3YyJbTaTOB KOHTPOJbHBIX ucchaenoBaHuii. [Ipeumymmecrsa JCPITIZK
nepen [P O6b1M moKazaHbl pe3yJbTaTaMu 9 MPOCHEKTUBHBIX KOHTPOJUPYEMbIX MCCIEI0BaHUM, 3 MCCIeI0BaHUIA
“CIy4aii—KOHTPOJIb” M ABYMSI PETPOCIIEKTUBHBIMU KOHTPOJIUPYEMBIMU UCCIIEIOBAHMSIMU.

3akmouenne. [Tpu ncnonbzoBanuu aHykiaeaunit, LIP, ToraabHbix 1 yactTuuHbX JICPITIZK oTMeuaioTcst HU3KUIA YPOBEHb
TOCJICONEePAIIMOHHBIX OCTIOXKHEHMI N 09eHb HU3Kasl TOCITUTAIbHAS JIETATbHOCTh. OCHOBHBIM IIPEUMYIIIECTBOM OTPaHM-~
YEHHBIX PE3EKIIViA SIBIISIETCS COXPaHEHMe 9K30- U 9HIOKPUHHOM dyHKImii [12K 1 mepumaHKpeaTHIecKuX TKaHeu.

Karouesvie caosa: noodiceayoounas xncenesa, KUCMO3HAS ONYXO0Ab, HEUPOIHOOKPUHHAS ONYXOAb, IHYKACAUUS, Pe3eKyus,
0CN0MNCHEHUS, NCMANbHOCTb.
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Background. Benign tumors of the pancreas are intraductal papillary mucinous neoplasia, mucinous cystic neoplasia,
serous cystic adenoma, solid pseudopapillary neoplasia and endocrine tumors, most frequently insulinomas.
The evolution of limited local surgical procedures for benign pancreatic lesions like enucleation (EN), pancreatic middle

73




AHHAABI XHUPYPTUUECKOM FEITATOAOTHH, 2015, tom 20, Ne2

segment resection (CP) and duodenum-preserving total or partial pancreatic head resection (DPPHRt/p) shifted
options of surgical treatment to application of local techniques.

Objectives. Surgical treatment of benign cystic neoplasms and neuroendocrine tumors using local surgical extirpation
techniques are evaluated based on present knowledge about indication to surgery, early postoperative complications and
late outcome perspectives.

Results. Tumor enucleation is recommended for all symptomatic neuroendocrine adenomas of a size up to 3 cm and
non-adherence to pancreatic main ducts. EN was applied predominantly for neuroendocrine tumors and less frequently
for cystic neoplasms. About 20% of enucleations are performed as minimal invasive procedures. Surgery-related severe
postoperative complications with the need of reintervention are observed in 11%, pancreatic fistula in 33%, but hospital
mortality was below 1%. Major advantages of EN are low procedure-related early postoperative morbidity and a very low
hospital mortality. CP is applied in two thirds for symptomatic cystic neoplasms and in one third for neuroendocrine
tumors. The high level of pancreatic fistula and severe postoperative complications are associated with management of
the proximal pancreatic stump. Hospital mortality of 0.8% is a benefit of this procedure. DPPHRt/p has been applied
in about 50% as total pancreatic head resection with segment resection of the peripapillary duodenum and the
intrapancreatic common bile duct. Two thirds of patients suffered symptomatic or asymptomatic cystic neoplasms and
10% neuroendocrine tumors. Major advantages of local pancreatic head resection compared to Whipple type pancrea-
ticoduodenectomy are highly significant preservation of the exo- and endocrine functions and a low hospital mortality
below 0.5%. The level of evidence for EN and CP is low, because of retrospective data evaluation and absence of results from
controlled studies. For DPPHRt/p results of 9 prospective controlled studies, 3 case controlled studies and 2 retrospective
controlled studies underline the advantages of DPPHRt/p compared to partial pancreaticoduodenectomy.

Conclusion. The application of tumor enucleation, pancreatic middle segment resection and duodenum-preserving total
or partial pancreatic head resection are associated with low level of surgery-related early postoperative complications and
a very low hospital mortality. The major advantages of the limited procedures are preservation of exo- and endocrine
pancreatic functions and maintenance of peripancreatic GI-tract tissue.

Key words: pancreas, cystic neoplasia, neuroendocrine tumor, enucleation, resection, postoperative complication, hospital mortality.

Benenne

KucTo3HbIe OIMTyXOaM TTOMKETyIOUHOM KeIe3bl
(ITXX) BmepBble TMCTOJIOTUYECKM OBUIM OIMMCaHBI
B 1978 . Compagno u Oertel [1], KoTopble oTAenUIN
CepO3HbIE OMYXOJIU OT MYyLIMHO3HbIX, a B 1989 1. Ob110
MAaHO KITMHUKO-TIATOJIOTMUYECKOE OTpeIe/ieHIe BHY-
TPUIIPOTOKOBBIX MANMMIISIPHO-MYIIMHO3HBIX OITyXO-
qneit (BITMO) TTXK [2]. Kucrosnbie omyxonu 12K
BCTPEYAIOTCS JOCTATOYHO YacTO: TP KOMIThIOTEP-
Hoit Tomorpadun (KT) pacmpocTpaHeHHOCTh
(prevalence) kucto3Hbix omyxoneit 12K cocraBumna
2,6%, Tpu MarHUTHO-PE30HAHCHOI ToMorpaduun
(MPT) — 13,5%, mpu MarHUTHO-pPEe30HAHCHOM
xoJjlaHrnonankpeatorpacduu (MPXIID) — 44,7% [3].
BIIMO u MyuuMHO3HBIE KHMCTO3HBIE OIYXOJH
(MKO) — KMCTO3HbIE OMYXO0JU, TpedytolIre 0codo-
IO BHUMaHUS B CBSI3W C BEICOKMM PHUCKOM MX 3JI0Ka-
YyeCcTBeHHOM TpaHchopmauuu [4], B oTiMuMe OT ce-
po3Hnoit uucrageHombl (CLIA) u conmmHO-TICEBIO-
nanuuisipHoit onyxonu (CITO), puck mMajiurHusa-
LIMM KOTOPBIX 3HAUUTEIbHO MeHbIIIe (Tab. 1).

Heiiposnnokpunnsie onyxoau (HOO) TTXK no-
craToyHo penku — 2% Bcex omyxoneit T12K. 3a60-

JeBaemocth — 1—2 Ha 100 000 HaceneHus: B Tof.
CoBepllleHCTBOBaHWE M300pa3uTesIbHbIX METOIO0B
JMATHOCTUKW BeAET K YBEJIMYEHMUIO YacTOThI CIy-
yailHOro BBISIBJIEHUSI Takux omnyxoJjei. IlaHkpea-
tyeckre HOO MoryT ObITh (DYHKIMOHUPYIOIINMU
WIM He(PYHKUMOHUPYIOIIMMU. B paznuuHbIX cepu-
sx HaOmoaeHuit HepyHKuMoHupyoime HBO BbI-

Ta6mauna 1. Jo6pokauecTBeHHbIe omyxoiu [T2K: kucTos-
HbIe HOBooOpaszoBaHus 1 HBO

BIIMO BuyTpunpoTokoBast nanuuisipHO-
MYLUHO3Has OIyX0JIb

MKO MyuuHo3Has nucTageHoMa

CLA CeposHas ucTageHoMa

CIIO CoMmaHO-TICEeBOOIMANTMIIIIPHAS OITyXO0JIb

HDO IT2K HelipoanaokpuHHblie ormyxonu [T2K
(70% — vHCYNTMHOMA, peXe — racTpuHOMa,
rmokaronoma, BUIToma,
AKTT-npoayuupyoiast ormyxoJb)
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Ta6auma 2. Prck MaJMTHU3aMKM KUCTO3HBIX ormyxoseit TT2K

Pazmep YacroTa nucruiazumu Carcinoma in situ Prick

HoBoobpa3zoBanue OITYXOJIH, BBICOKOI CTETICHU, MHBa3uBHas KapImHOMa
cM % B yIaJIeHHOM Tipenapare, % PasBUTIA paka

CHA >4 5,1 [10] <1,2 [11] 1,2% / 5,1% [10, 12, 13]
BITMO IITTXK >3 [14] 57—62 43—45 [15] 63% / 5 net [16]
BIIMO BB >5[14] 11[17] 15 [18, 19], 25[13] 14% / 5 net [16]
MKO >4 [14], 13,4121, 22] 36 [22], 17,3121, 22] <15% [15]

>3 120]
CITO >4 [14, 23] — 19,2 [14, 23] —

Hpumelmﬂue. B KBaapaTHbIX CKOOKax JIaHbl CChIJIKM Ha UICTOYHUK B CITUCKE JINTEPATYpPhbI.

SBIIsUIN B 15—53% HabmoneHuii [5]. AneHOMBI cUu-
TaloT (PyHKIMOHUPYIOLIUMHU MPU HATUUUU KIUHU-
YyecKMX CUMITOMOB, BbI3BAHHBIX TOPMOHAJIbHOM
runepdynkimeit. Camble 4acTble 3HAOKPUHHbIE
OITYXOJIM — 3TO MHCYTUHOMBI, 5—10% 13 HUX 37T0Ka-
yecTBeHHBIE. [acTpmHOMBI cocTaBistioT 30% Bcex
3JI0KaueCTBEHHBIX TOPMOHAJIbHO akTUBHBLIX HOO.
BbonbsmunacTeo BUTToM, comaToCcTaTUHOM M TTIOKA-
TOHOM — 3JI0KadecTBeHHBIe omyxonu (B 40—80%
caydaeB). Y 0,2—1% na 100 000 HaceeHUS BBISIBIISI-
IOT MHOXXECTBEHHbIE HIOKPUHHbBIE OMYXOJU, Yallle
BCETO B BHUJE CHUHIpPOMa MHOXECTBEHHOW 3HIO-
KpuMHHOM Heorutazuu 1 tuna (MBH 1), cunapoma
von Hippel—Lindau (VHL) unu Helipodubpoma-
to3a 1 Tuna (NF1). Knaccudukaiiusa naHkpeatu-
yeckux HDO B mepByio ouepenb Oa3upyercsl Ha
orpezesieHUU Yucia MUTO30B U MHeKca npoJiude-
paumu Ki67 [6].

1. BHyTpunpoTokoBbIe

NANMWUISPHO-MYIIMHO3HbIE OIYXOJIH

BITMO npeumyiiieCTBEHHO pacriojaralorcs B ro-
soBke K, ux vame BbIsIBAAIOT y MyxXunH. MKO
yaie JOKAJIU3YIOTCS B JIEBbIX OTHENax Kejesbl
M Yallle BeISIBISIOTCA y xkeHiuH. BITMO pasnensor-
CsI Ha MOJTUIIBI HA OCHOBaHUY rucTomMopdosioruu [7]
U pa3anuuii B akcrpeccuu myiiuHoB MUC 1, MUC 2
n MUC 5 AC [8].

B cootBeTcTBUM C JoKanu3aluein OIyxoiu
BITMO nipencraBiisitoT TeTepOreHHYIO Ipyniy HOBO-
obpazoBanuii u gensitcss Ha BIIMO mpotoka mom-
xkenynouHoit xenedbl (ITIT2K), BITMO 60koBbIX
BetBell (BIIMO BB) u cMemaHHBIN (TpeTHil) TUI,
TIPEACTABIAIONNI KOMOMHAIIMIO JBYX TIEPBBIX.
[cTonornyeck 3TM OMyXOJW MOAPA3NEIAIOTC Ha
TYOYJIIpHBIC, TACTPOMHTECTUHAIbHBIE Y OMIMOTIAH-
KpeaT4ecKNe THIThI, KOTOPhIe MMEIOT Pas3IuIHYIO
YacTOTY 3JT0KaYeCTBEHHOW TpaHC(OpMalu, B TOM
yycie B MHBa3MBHYIO KapuuHomy. BITMO TITI2K
pasBuBaeTcst B TKaHsx [1ITK. ITauneHTH OOBIYHO
MYKIMHBI, 10 70% OITyX0JIeii JIOKaIn3yeTcs B TOJIOB-
ke [T2K. 1o 50% orryxo:eit mpoTekaioT 6eCCUMITTOM-
HO, HO Ha MOMEHT JMAarHOCTUKN KaplIMHOMY OOHa-
pyxuBaiotT B 72% wHabmoneHuii [9]. YacTota manmr-
Huzauuu BIIMO III2K u BITMO BB, 1o pasHbiM
JaHHBIM, coctaBiseT 35,7—72% u 6,3—51% coort-

BeTCTBeHHO (Tadu. 2). CorjlacHO MeXTyHapOaHbIM
pexkomenmanusMm 2012 r, pe3ekiusl AOJDKHA OBITh
MeToaoM Beioopa rmpu BITMO T1ITXK Bo nzbexanue
pa3BUTHST KAPIIMHOMBI 13 TOOPOKAYECTBEHHOM OITy-
xoiu. lns BITIMO BB cyiiectBytoT mpoTUBOpeuMsi
B TIOKA3aHUSIX K XUPYPTUIECKOMY JICUCHUIO B CBA3U
C HU3KMM PUCKOM MajurHuszauuu [18, 19].

ITpu xupypruueckom jedeHuu BITMO TITTK
IISITUICTHSST BBIKMBAEMOCTb COCTaBJIsAeT TIOpsIIKa
90% Tipu TUCTUTa3UM HU3KOM WIN CpeaHel CTEeIeH!,
45—-55% — mipm MHBa3MBHOI KaprmHoMe. Jlydrmmii
MMPOTHO3 OTMEUYEH Y ITallMeHTOB C KOJUIOMITHOMU
KapIIMHOMON TT0 CPaBHEHUIO ¢ HEKUIIEYHBIM TH-
CTOJIOTMYECKUM TUTIOM paka [24]. [Tpu TyOyasipHOi
KapluHome, paszBuBatolieiics uz BIIMO TITIXK,
OTMEUEHbl caMmble HU3KHE IoKasaTeau oOllel u
creunpuUIecKoil BbIKMBaeMocTu cpeanu BIIMO
[23, 25]. [Ipy MUHUMaJILHO WHBAa3UBHOU BHYTPU-
MPOTOKOBOW MNaMUJISIPHO-MYLIMHO3HOM Kapliu-
HOMe, OIpeaesseMoil KaK OIMyXojib ¢ MHBa3ueil He
Oosiee 5 MM TKaHM, TSITUJIETHSISI BbIKMBAeMOCTD
B 2 paza 0oJibllle, YeM MPU MUKPOCKOMUYECKU BbI-
SIBJISIEMOM O0Jiee 3HAUMMOI MHBA3UM OKPYXKaIOIIUX
TKaHei [17] (Tabn. 3).

BIIMO 6okoBbix BerBeii. TakTika mpu BIIMO
BB 10 cux mop mpoTuBOpeurBa B CBS3U C HU3KUM
puckoM ManurHusauuu. HemaBHO omyOimMKoBaH-
Hble MEXIYHAPOJIHbIE COIJIaCUTEJIbHbIE PEKOMEH1a-
uuu [ 15, 29] onpenennim KpuTepuu BbICOKOTO pucKa
mwig BIIMO BB: nanmumumne colmMaHOro KOMIIOHEHTA
Ha KT, pacumpenne ITIT2K >10 mm. Kpome Toro,
ObLIM OMpesesieHbl “TPeBOXHbIE” MPU3HAKU, TaKue
KaK pa3Mepbl KUCTHI >3 CM, YTONIIeHUe (YyCUICHUE
KOHTPACTUPOBaHMSI) CTeHKU KUCTHI, [TTT2K 5—9 MM,
MPUCTEHOUHBIE Y3JIbl U PE3KKUe M3MEHEHUS Jruame-
tpa [T12K. MccnenoBaHue 00JbIIOM KOTOPThHI Mal-
eHtoB ¢ BIIMO bB noka3ano, uro yposeHb CA 19-9

Ta6muua 3. Passutue 3nokavectseHHoit BIIMO [16, 17,
26, 27]

AneHoma — Jlucrnaszusa — KapuuHowma in situ —
— MuHUMaIbHO UHBa3UBHBIN pak —
— Advanced cancer 5—7 net

Puck (akTuueckuit) mocie nosiBJaeHUs CUMIITOMOB:
BIIMO IIITX 2 roma — 58% 5 et — 63%
BIIMO BB 2 rona — 9% 5ner — 15%
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>13 U/ml MoxeT MoBbIIIaTh PUCK MaJIUTHU3ALIUU.
KomOuHammst ocTporo maHKpeaTWTa B aHaMHe3e,
ruiazmeHHbiii CA 19-9 >13 U/ml u Hanuuue npu-
CTEHOYHOTO y3J1a — TTOJIe3HBIE MPESANKTUBHEBIC KPH-
TEPUU Pa3BUTHS MUHUMAJIbHO MHBAa3WBHOM KapIlv-
HoMBI, i BITMO ¢ 1soKenoit cTeneHbo UCTUIa3uni
[30]. ITpu HamMumMKM ABYX WK Tpex (HaKTOpPOB pucKa
nokazaHa pe3ekuus 12K,

2. MynuHO3HAasi KUCTO3HAS OMyX0.ib

(MyIMHO3HAS UCTaAEeHOMA)

MKO ornpenensiior Kak OImyxoJu ¢ MyLIUH-TIPOY-
IUPYIOINM WIMHAPUYECKUM 3TuTenreM. Yare
BCETO OITyXOJIM pa3BUBAIOTCSA B Telie M xBocTe [12K
y XEHIIMH B TIpeMeHornay3e. [MCToNmormiecki OHU
YETKO OTIEICHBI OT OKPYKAIOIINX TKaHEeH, BRICTIIaHBI
WTAHAPUIECKAM SITUTEINEM, OKPYKeHHBIM OBapH-
orogo0OHo# ctpoMoii. HezaBucumo ot creneHu nud-
depeHurpoBku anuteauss MKO knaccuduuupyror
Kak TIpenpakoBoe 3abojeBadue. OOBITHO 3TH OITyXO0-
JIA He CBSI3aHBI ¢ TIPOTOKOBOI CHCTEMOI, XOTSI TaKNe
HabmoaeHust onucaHbl. CorjacHo Kiaccubukaiuu
BO3 [31], MKO ¢ Hu3KO# cTeneHblo AUCILIA3UKU
AMEIOT TeHIEHIIMIO K TPOTPEeCCUPOBAHUIO THCILIA-
3UM W Pa3BUTHIO WMHBA3MBHOW KapIMHOMBIL.
MuBa3uBHas1 KaplIMHOMa, Pa3BUBAIOIIASICS U3 MYLIH-
Ho3Hol 1ucTtaaeHoMmbl (MIIA), 0ObIYHO TYOYJISIPHO-
TO THIIA, XOTSI MHOTIA OOHAPY:KMBAIOT KOJUTOMIHBINA
pak. CorimacHO MeXIyHapOIHBIM PeKOMEHIAIINSIM,
MIIA HeoOXomMMO yHoaisTh Y BCEX MALMEHTOB, CIIO-
COOHBIX TIepeHeCTH orepalnio. B ymajseHHBIX Ipe-
ImapaTax HU3Kasl CTeTIeHb UCIUIa31H Obljla BBISIBIICHA
B 31-72% nabmonenuii, a Beicokast — B 3,9—14,4%,
HepeaKo codveTasCh ¢ WHBAa3WBHOMW KapIIMHOMOIA.
ITporHo3 nocie ynaneHust HeuHBasuBHO MIIA oT-
JIMYHBIN, B TO BpeMs KaK TPy MHBa3WBHOM LIMCTazIe-
HOKapIIMHOME TISITUTHIIETHSST BEDKBAEMOCTD TTOCITE
pesekumu RO cocTaBmsieT Tombko 33—56% [32—35].

3. Cepo3Has mucraaeHoma

CUA cocrabnsgeT 10—15% Bcex KMCTO3HBIX OITy-
xoneit [TK n 1-2% Bcex omyxomeit I12XK. Ormyxons
YETKO OTIpaHWYeHA, 3arojHEeHa CEPO3HOM KMIKO-
CTBIO, HE comepKallleil cim3b, M BhICTIaHA KyOude-
CKUM WM yrionieHHbIM anutenreM. CIIA — o6bru-
HO MHOTOITOJIOCTHEIE OITyXOJIM, COCTOSIIINE W3 He-
OOJBIIMX KMCT B TOHKOW Karcyse, TMaMeTpoOM He-
CKOJIbKO MUJUTUMETpOB (MUKpokucTto3Hbie CIIA).
HexkoTtopble KUCThI MOTYT OBITH OOJIBIIIMX Pa3MEPOB
(MakpokucTtosHbiii Tui). [lopsaka 1/3 CLHA Haxo-
narcest B romoBke 12K, 2/3 — B muCTaNBHBIX OTHENAX,
M Yalle OIyXOJb BO3HWKAET y JKEHINWH CPEIHETO
Bo3pacTa. CUMIITOMBI OOBIYHO HecTeluduIecKue,
60JTb B JKMBOTE — CAMBIi YaCThII CUMIITOM, OOBITHO
MpU OOJIBIIMX OMYXO0JIsiX. YacTo mpoTeKaloT OeccuM-
TITOMHO U BBISIBJISTIOTCST CITydaitHo. Pruck ManmrHm3a-
oy oueHb Hus3kmit — 3—5% [10, 12, 13]. Honro-
BpEeMEHHBIE HAONIONEHUS YCTAaHOBWIM CPEIHION0
ckopocTh pocta CLIA — Bcero umbs 6 MM B rox [15].
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Comano-ncesnonanuuisipusie onyxoau. CITIO —
9TO penKWe OIMYXOJW, cocTaBismomnme 1—3% Bcex
omyxoneit [1XK n 10—15% xucro3Hbix omyxoneit [1K.
IlepBoe oncanue 6610 caenano Franz B 1959 1. [36].
OITyX0oJTb XapaKTepr3yeTcsl OMHOPOIHBIMU KJIETKaMU
C OBOMIHBIMU SIIPAMK 1 503MHOMMIBHBIMU TPaHyJIa-
MM, OPTaHU30BAHHBIMM B CJIOM C TICEBIOTATTIIISP-
Hoii apxutekTypoit. CITO 0ObIYHO BBISIBJISIIOT Y XKeH-
IIMH B penpoayKTuBHOM Teprone. Oxomno 30—40%
pa3BuBaioTcs B TosioBKe 1 60—70% — B JIeBOIA TTOJIO-
BuHe [12K. Onyxosnb 4eTko OTaeseHa OT OKpYXKaro-
WX TKaHel 1 OKpyKeHa (pruOpo3HOI TICeBIOKAIICY-
JIoi. JInuteapHOe BpeMs OIyX0Jib MOXET OCTaBaThCs
nobpokadectBeHHOI. Ha MoMeHT omeparnuu B 20%
HaOTIOMEeHNI ompeeseTcss MHBa3WBHAs KapIIMHO-
Ma, HepeIKo C MeTacTa3aMu B JIMMDOY3ITBI 1 TIeUeHb.
[NameHTHI, OITepUpoBaHHbBIC HA CTAINHN TOOpOKade-
CTBEHHOM OIIyXOJIW, M3JieunBaioTcs. B 1iemoM Gosee
90% OGompHBIX XUBYT Oojee 5 et [37, 38]. O6mmas
cMeptHOCTh Tipu CITO cocrasisier 2%, yacTora pe-
nuauBa rmocie onepauuu — 10—15%.

Heiipoannokpunnbie onyxoau. HDOO cocrasisitor
10% nobpokadectBeHHBIX omyxojieit [12K. OHu GbI-
BafOT TOPMOHAJILHO aKTUBHBIMU WJIM HEAaKTUBHBIMU
(HepYHKUMOHUPYIOMIMMH) U pPa3BUBAIOTCI U3
OCTPOBKOBOM TIapeHXMUMBI, cocTaBisiomeir 2—10%
tkaHu [12K. B otinuue oT ropMoHaibHO aKTUBHBIX
HedyHkunonupytomme HOBO T1XK npossasiorcs
ITO3IHO ¥ B OCHOBHOM HecTeIM(pUIeCKUMU TTPU3HA-
KaMmu. [IMarHo3 M JIOKaJM3allui0 3TUX OMyXOJei
y OOJIbIIMHCTBA OOJbHBIX YCTaHABJIMBAIOT BIIOJIHE
OIpeNieJIEHHO C MOMOIIbI0 KoMILiekca MeTonoB: KT,
MPT, sano-¥Y3U, uccienoBaHmeM ropMOHaJIbLHOTO
npodus neprudepruyeckoit KpoBu, CUMHTUTpadueit
peuentopoB comaroctatuHa u [IOT/KT. Mynsru-
(poxanbHOCTh XapakrepHa miss HOO mpu Hachen-
CTBEHHBIX CMHIpoMax, noaooHsix MOH 1. Ucnonb-
30BaHME YyBCTBUTEIbHBIX METOJOB IUATHOCTUKHU T10-
3BoJIsieT BbIsIBUTE HOO MeHee 1 ¢cM mpu OTCYTCTBUU
cumirtomoB. Jlo 70% Bcex HDO mpencraBieHbl UH-
CYyJMHOMAaMU, KOTOpbIE MOUYTH BCeraa roOpMOHAIbHO
akTUBHBL. 90% WHCYITMHOM TOOpPOKAYeCTBEHHEI, He-
3aBUCUMO OT BbIPAKEHHOCTU KJIMHUYECKUX CUMIITO-
MoB. 30—50% Bcex HDO ropMoHabHO HEAaKTUBHBI.
Bce racrponankpeatnueckne HD2O cuurarorcs 1mo-
TEHUMAJIBHO 3JI0KaYeCTBEHHBIMU [5, 6, 41]. Puck
MaJIMTHU3AlMM 3TUX OIyXoJiell pasMepamMu <2 cM
MPU HU3KOM YpOBHE MpoJidepaliu 1 noka3aTesix
nHnekca Ki67/MIB 1 <3% Hu3kwMii, 4T0 00YCIOBIN-
BaeT 10OpoKayecTBeHHOe TeueHue. B To ke Bpewms
CUUTAIOT, YTO BEIcOKoauddepeHurnpoBanusie HOO
2K, mMeromme BBICOKWIT MHIOEKC Mpojudepanun
Ki67/MIB 1 — 2—20%, UMeIOT TOCTaTOYHO BHICOKUIA
puck Manmuranzanuu [7, 39]. AOCooTHOE OOIBIITH-
cTBO TacTpuHoM, rmokaroHom, BUIlom u AKTI-
npoayuupytommx H20 aBisroTcs 3710KaueCTBEHHBI-
MM Ha MOMEHT auarHoctuku. HuskomuddepeHin-
pOBaHHbIE HEMPOIHIOKPUHHBIE PaKU COCTABJISIIOT
6—7% HDO |6, 40—42].
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IToka3anus K yIaJIeHHI0 KUCTO3HBIX OIMyXoJiei

CorjlacHO COTJIaCUTENbHBIM MEXAYHAPOIHbBIM
pekomeHgauusim 2006 u 2012 rr, maupeHTaM ¢ Ma-
HupecTHbIMU Man 0eccumitoMHbiMU BITMO TTIT2K
orepaTMBHOE JieueHHe TOKa3aHo B JIIOOOM ciyyae,
€CJIM OHM CITOCOOHBI TIepeHecTH onepaiiiio [15, 29].
ITpu BITMO BB pasmepamu 6oje 4—5 cM wiu npu
3a(MKCUPOBAHHOM POCTE KMCTO3HOI OITYyXOJIH U TT0-
SIBJIGHUW MPU3HAKOB MAJIMTHU3ALUU PEKOMEHAYeT-
csl TIEpENTH OT HAOJIIOIEHUs] K OTlepaTUBHOMY Jieue-
Huo. Hanmuuue win MNosiBIeHUE MPUCTEHOUYHBIX
y31oB, pacmupenue [TT12K >5 MM, yrommeHne creH-
KU1 KUCTHI SIBJISTIOTCS IIPU3HAKaMU 3JT0KaYeCTBEHHOM
TpaHchopMallMyd M MokKa3zaHueM K ynajieHuto. [1pu
oeccumnromubix BIIMO BB pasmepoM MeHble
3 cM pekoMeHIoBaHO HaOswoneHue [43]. Pasmep
OITYXOJIM, TeM He MeHee, MOXKeT ObITh OOMaHUYMBBIM
KpuTepueM i HaOmoneHus. HegaBHo mis 6oib-
woit cepun BIIMO BB Obuto MokazaHO pa3BUTHE
paka B 17% omyxoineii pa3mepoM MeHee 2 cM [44]
(Tabu1. 4). CUHXPOHHYIO U METaXpOHHYIO MYJIBTH -
(boxaTbHOCTH BEISIBIIAIOT B 28 % Habmonenuit BIIMO
[30, 45]. Inst ipuHATUS pelleHus: 00 orepaluu rnpu
MIIA norpaHUYHbBIM pPa3MepPOM OMYXOJU CUUTAIOT
5 cm. ITpu pazmepax CLIA He Gojiee 4 cM MOKazaHO
HaOmoaeHue ¢ exxeronHbIM KoHTposieMm. [Ipu CITO
XUPYPIUUYECKOE JIeYeHNE TTIOKA3aHO BCEM TallMeHTaM
B CBSI3U C HEBO3MOXKHOCTBIO MCKITIOYUTh MHBA3HUB-
HBII paK, KOTOPBIN BBISBISIOT ¥ 25% omepupoBaH-
HbIX OOJIbHBIX.

IToka3anus K XupypruuecKoMy Jie4eHUI0
HD0 11K

Xupypruueckoe JieueHHe TTOKa3aHO IMallieHTaM
CO CTIOPATMICCKUMM KITMHUIECKN aKTUBHBIMU JH-
TOKPUHHBIMHU OITyXOJIIMUA, B TO BpeMs KakK I
00bHBIX ¢ HedyHKUMOHUpylomuMu HOO T1XK
pa3zMepoM MeHee 1 cM TpeaycMOTpeHa IporpaMMma
HaOmoaeHus [39]. HyxkHo uMeTh B BUY, YTO TIpU
natomopdonornyeckoM ucciaegoanuu B HBOO
IT2K nHOTHA BEHISBISIOTCS KMCTO3HBIE M3MEHEHMUS,
KaabIM(UKATE 1 BHYTPUOITYXOJIEBbIE KPOBOW3IIM -
sgHusg. OCHOBHBIMU KPUTCPUSAMU IJI TIPUHSITHUS
pelIeHnsT 0 TaKTUKE CUUTAIOT KIMHUYECKHE CHM-
TITOMBI, pa3Mep OIyXOJIX OOJIbIIE 2 CM U TTOBBIIIIEH-
HbIl YpOBEHb KJIETOUHOU mposudepanuu [5, 40].
Onyxo/u MeHbllle 2 CM C HU3KUM TposndepaTuB-
HBIM WHIEKCOM OOBIYHO BEIyT ceds KaK Jo0poKa-
yecTBeHHBIE, B TO Bpems Kak HDO I1XK co cremne-

Taomuua 4. Knunuueckue NpU3HAKU MaJTUTHU3ALUKN
BITMO

« XKentyxa

* OmnyxoJieBble KJIETKU B MAaHKPEATUUECKOM COKe
* BriepBbie BBIsIBIIeHHBIN nuadeT [15]

» Pacmmpenue TTTTK >1 cM (>6 mm) [15]

* Pazmep omyxonu >2 cm (>3 cm) [15]

* Pasmep nmpucteHouHoro y3na >0,5 cMm [135]

* POA > 110 mg/ml B KUCTO3HOI KUAKOCTU

HbIO KJieTouHoW auddepeHunpoku G2 v nposu-
depatuBHBIM HHIeKcoM Ki67/MIB1 >3 —20% cum-
TaloT 3710KaYeCTBEHHbIMU, paBHO Kak 1 HBO TTXK >2
cM ¢ quddepenupoBkoit G1 6e3 mpru3HaKoB UHBA-
3un B cocynbl. [Ipu HOO ITXK <2 cm ¢ tuddepennn-
poBkoit G2 u ungekcom Ki67/MIB1 >20% ormeue-
Ha BBICOKAsI BEPOSITHOCTb Pa3BUTHUS HENPOIHIO-
KpuHHOTrO paka [39]. Criopannueckue raCTpuHOMBI,
rmokaroHoMbl 1 B TTomer T1K B 50—80% Hab6:mr0-
JIEHWI1 OKa3BIBAIOTCS 3JI0OKAUECTBEHHBIMM, W yajie-
HHE OITyXOJIeil clienyeT peKOMEeHIOBaTh BCeTma, He-
3aBUCHMO OT UX pa3MepoB [46, 47].

BapuaHTbl XMpYPru4ecKoro JiedeHust
CraHIapTHBIM METOIOM XMPYPIMYECKOIO Jieue-
HUSI JOOPOKAYECTBEHHBIX KMCTO3HBIX U DHIOKPUH-
HBIX OITyXOJIEHl SIBJISIETCS MX yOaJleHHe B IIpelesiax
3M0POBBIX TKaHel (Tab. 5). [Tpu omyxossix rojloBKu
ITK BeimonHstoT onepatuio Kausch—Whipple (nmaH-
KpeaToayojaeHalbHyl0 pedekuuio — [1JIP), a mpu
OITyXOJISIX T€JIa XU XBOCTa B OOJBIIMHCTBE HaOJIIOIe-
HUI BBIITOJIHSIOT AUCTAIBHYIO pe3exkuuio I1XK ¢ co-
XpaHeHueM cejie3eHK. OgHaKo 3TH BMeIIaTeIbCTBa
CBSI3aHBI C yIaJIeHHMEM 3HAYUTEJIbHOTO 00beMa HOp-
ManbHOU TKaHM I12K, compoBoXmaioTcsi BEICOKMM
YPOBHEM OCJIOXKHEHMIA M CYIIECTBEHHBIM PUCKOM
cMmepTu. [laxe B IeHTpax ¢ OOJIBIIIMM IIOTOKOM 00JIb-
HBIX ToCTATaIbHAd AeTaabHOCTh TTocie [TAP noctu-
raet 4—7% B Oonbiux cepusix. OTnageHHBIMU
ocinoxuenusimu I1JIP siBistroTcss HapacTaHue 3K30-
KPUHHOM HEAOCTATOYHOCTU, HapylleHHe MeTabo-
JIM3Ma TJIIOKO3bl U Pa3BUTHE WHCYJIMH3aBUCHUMOTO
nuabera 'y 20% 60abHbBIX [48, 49]. Dnu3o0abl X0IaH-
ruta nocie I11P Bo3HMKAIOT B OTHAJIEHHOM IIEpUOJIE
3HAUYMUTEILHO Yalle, 4eM 00 3TOM AyMaJli paHbIIe.
3HaYMTEIbHOE YMCI0 OOJbHBIX CTPAIaloT ITIOCTOSIH-
HBIMM HapyIIEHUSIMU MeTa0011M3Ma TII0KO3HI TI0C]Ie
nuctanbHbeix pesekuuii 12K, He menee 50% stmx
olepalunii COMPOBOXIAETCSI CIUICHIKTOMMUEIA.

TaGmuua 5. Bunsr orrepanuii mpu 106poKadecTBEHHBIX KUCTO3HBIX HOBOOOpa3oBaHusax 1 HOO

OrpanuueHHbie pesekimu 12K
* 9HYKJIealus OMyXoJu
* LeHTpasbHas pe3ekuus 12K

* ITOJTHAST WJIM YacTU4YHasI pe3ekuus ronoBku I12K ¢ coxpanenuem AITK

CylecTByoIIMe CTaHAAPTHBIC OTNepaliu MpHu J00poKayecTBeHHbIX omyxousix [TK
* JleBocTOpOHHSS pe3eKLMs ¢ (0e3) coXxpaHEHUEM CeIe3eHKN

*[1AP / TIJIP ¢ coxpaHeHWeM TpUBpaTHUKA

* ToTanbHast qyoieHOITAHKPeaTIKTOMUS ¢ (0e3) coXpaHeHUEM CeJIe3eHKH
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Taﬁ.mma 6. Ilokazanusa x OIrpaHMYCHHBIM BMCEIIATCJILCTBAM IIpU HO6pOKa‘{€CTBCHHI)IX OITYXOJIAX: PE3YJIbTaThl

cucTeMaTudeckoro oo3zopa [49]

Yucio Yucio KwucrosHsle omyxonu, H50 ITX,
OnepaTuBHOE C HaOMoAeHUI, | HaOMIONeHUH, | YMCIIO HAOMIOACHUIA, YHCIIO Hpyrue,
00011IeHUs .
BMeEIIATEILCTBO abc¢. pasmep aoe. (%) HabmoneHuii, | aoce. (%)
OITyXOJI1, CM IMauunentsr, n/N abe. (%)
DHyKJIealust 25 838 702 162/788 575/788 51/788
1991-2013 2,4 +0,83 20,6% 73% 6,4%
LleHTpambHast 38 912 550 566/899 240/773 57/774
pesexums 1K 2,94+0,98 63,0% 31,0% 7,4%
1992—-2013
JCPITIK 23 431 156 300/431 44/431 87/431
1997-2014 3,1£0,75 69,6% 10,2% 20.2%

Pa3BuTrie MUHUMHBAa3WBHOW XUPYPTUM HE TakK
JTaBHO MPUBEJIO K TMOSIBJICHUIO METOAOB OrpaHUYEH-
HbIX pesekumit T12K, XoTs 3ToT MeTon He SIBJIsSIeTCS
B HACTOSIlllee BpeMsl CTaHIAPTHBIM IS JICYEHMSI
JIOOPOKAYECTBEHHBIX KUCTO3HBIX HOBOOOpa3oBa-
Huii. [To cpaBHenuto ¢ TP u neBocTopoHHE# pe-
gekuueit [12K sHykieayst onyxosiv, LeHTpajbHas
pesexkuumsi (IIP) TT2K 1 MecTHOe ynajieHre onmyxoJu
roioBku I12K ToTanpHOI M 4aCTMYHON pe3eKIneid
rojjoBku I12K mo3BosisitoT 100UThCS paavKaiM3Ma
MPU HU3KOM YPOBHE OCJOXHEHUI W COXpaHEHUU
9K30- ¥ 9HIOKPUHHOMW (PYHKIINIA 3Kese3nl (Tabi. 6).

Orpanuyenus onepammii Ha T12K
NpHU yIajJeHun 100PoKaYeCTBEHHBIX OMyXoJiei
OHykJIeanus OMyXoJd 4Jallle MpUMEHsIeTCsS Tpu
H50. VY 21% n3 838 6G0MbHBIX, KOTOPHIM OBLIA BBI-
noyiHeHa sHykieauus ¢1993 mo 2013 1., ObUIM BBISIB-
JIEeHBI KUCTO3HBIE omyxonu, Y 73% — HBO XK. 60%
aJieHOM pacIToJIaTaJliCh B TOJIOBKE W TIepeIleiiKe,
40% — B Teme u xBocte [12K. YacroTa mocieorepa-
IIMOHHBIX OCIIOXHEHUI cocTaBmia 41%, 13 KOTOPBIX
TombKo 10% ObUM TsDKenbIMHU. [lpemMyIiecTBOM
SHYKJICAIlUH, TIOMIUMO COXpaHeHUs TKaHu 12K, sB-
JIIeTCsT BO3MOXXHOCTh TIPUMEHEHMS JIAITapOCKOITH-
YeCKOM TeXHWKW. MWHWWHBA3UBHAsI TEXHWKA IIPU
SHYyKJIealluM ObUTa MCIOJIb30BaHa B 22% Haboe-

Huii. TocnuranbHas JieTaabHOCTh cocTaBuia 0,95%.
B GONBIIMHCTBE CTAIIMOHAPOB, BKIIOUEHHBIX B 3TY
cepuio, Uil OIpeneSeHUus] JIOKaIu3aluu OIyXOJu
u ee otHoureHus K T1TT2K no sHykireanmy npruMeHs-
JIOCh MHTpaorepaluroHHoe Y3W. DHykiealusi conpo-
BOXIAETCS] BHICOKMM PHCKOM pa3BUTHSI MaHKpea-
TUYEeCKOIM (DUCTYIIBI, OHA pa3BuUiach y 37% marveH-
TOB, Tipr 3ToM TUTEI B 1 C otmedeHs! B 16% Ha-
omoaeHuii. OrpaHUYEHUSIMU JUISI DHYKJIeallUuu
SIBJISIIOTCSL pa3Mmep onyxosiv 1 ee 6auzoctb K TTIT2K
[50, 51]. Jdusa npoduiakTMKK TOocieornepalMoOHHOM
MaHKpeaTU4ecKoil (PUCTYIIbI pa3Mep yAaIsIeMOI1 OITy-
XOJIM He JIOJDKeH MpeBbIiarh 3 cM [52, 53] (taba. 7).

HenTpanbnas pe3exuusa LK vcnonbs3oBanach mist
nedeHust 63% xucTo3HbIX omyxoieit m 31% HDO.
ITpu IIP oGpa3zyercs nBa nomnepeuHbix cpeda TTXK.
VYhaneHne KUCTO3HBIX OMyXoJieil pasMepoM 5—6 cM
B OOJIBIIMHCTBE CUTYAIWii COMPOBOKIAETCS MX OT-
NEeIEHNEeM OT CeJIe3eHOYHBIX cocymoB. [lpm sToM
TkaHu Bokpyr BIIMO u MIIA yacto BochajieHbl,
W 3TO BOCIAJICHUE HEPEeIKO pacIipoCTpaHseTcs Ha
CTEHKHU CeJIe3eHOUYHbIX cocynoB. LIupkynsipHoe Bo-
BJIeUEHHE COCYI0B B OMYX0JIb COMPOBOXKIAeTCs bosee
BBICOKMM PUCKOM KPOBOITOTEPH BO BPeMsI OTlepallin
U KPOBOTEUEHMsI TTocjie onepaiyu. YactoTa TsKeabix
ITOCIIEOTIEPAIIMOHHBIX OCJIOKHEHUI cocTaBmia 18%,
o0111asi yactora oOpa3oBaHUsl (DUCTYJI BCIEACTBUE

Tabmuma 7. YacTora nmaHKpeaTMuyecKux CBUILEH nmocjie orpaHMueHHbIX pesekinit [12K 1o moBoay n1o6pokayecTBEHHBIX

KHUCTO3HEIX orryxoneit 1 HOO [49]

OnepartuBHOE Yucno Yacrora
BMEIIIATeJIbCTBO Tum cBuia HaOIIOACHUI, pa3BUTHUSL CraTucTuyeckas 3Ha4MOCTb
aoc. ducryn, %
DHyKIIeauust Bcero* 298/811* Bcero 36,7 Duykneanus u L[P p=0,504
ducryna Onykneauus u JCPITIK p < 0,001
A 166/811 20,5
B+C 132/811 16,3
1P ITXK Bcero 321/912 * Bcero 35,2 1P u JCPITI2K »<0,001
®ucryna
A 102/480 21,3
B+C 116/499 23,2
OCPITIXK Bcero 83/412* Bcero 20,1% HNCPITLK u sanykneanus  p < 0,001
ducryna
A 45/412 10,9
B+C 38/412 9,2

Ilpumeuanue. * — yactoTa nocyieonepalMoOHHbIX cBUIIEeH mokazaHa st 811, 499 u 412 nauueHTOB Mocie SHYKIIealuu,

IIP u JCPI'TI2K cooTBEeTCTBEHHO.
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Taﬁ.Jmua 8. XapaKTepI/ICTI/IKa CYHICCTBYIOIIMX OTPaHUYCHHLBIX OMEPATUBHBIX BMECIIATCIBLCTB ITPY KUCTO3HBIX OITYXOJIAX
v HO (World J. Surgery. 2015 [49])

OmnepaTtuBHOE [Nokazanusa YacToTta nocieonepalioHHBIX VYpoBeHb
BMeILIaTeIbCTBO OCJIOKHEeHU, % JIOKa3aTeJIbHOCTH
DHyKJIealns JloOpoKkayecTBeHHBIE ®ducrtyna B+C ~16% 3 NpOCMEeKTUBHbIX

KHCTO3HbIE OIyXOJIH, PanHue ociioxHeHus >40% uccaenoBaHus
ynaneHHbie ot [TI12K, Penamaporomus 5% 12 peTpOCIIeKTUBHEIX
pa3smepom <2 cM, 11000t IMoBropHas rocnutanuzauust  >7% WUCCJIENOBAHUN
Jnokanu3auuu B I12K, TocniuranpHas JIeTaaTbHOCTD <1% ‘Yposenb
HB0 <3 cm nokazarenbHocTu C
JCPI'TIX JloOpokayecTBeHHbIE TocnuTanbHas 1eTaJIbHOCTh 0,6% | 8 mPOCITEKTUBHBIX
KUCTO3HBIE onyxonn >3—4 cm | HemocpenctBeHHbIe ociioxkHeHUsT >30% | KOHTPOIUPYEMBIX
B rooBke 12K, Penamaporommsa <7% | uccnemoBaHUIA
MoHodokaiababie BIIMO, IMankpeatnyeckuii ceui B+C 9% | 3 uccnenoBaHus
MLIA, CLA, CIIIIO, CoxpaHeHue 9K30- “Cllydail—KOHTPOJIb”
pax in situ, U SHIOKPUHHOM (DYHKIIMIA 3 peTPOCIeKTUBHBIX
HD0 >4 cMm, HCCIeI0BaHU
WHCYJIMHOMA ‘VposeHb
JoKasatenbHocTd B
LlenTpanbHas JloO6pokayecTBEHHbIE [Mankpearnyeckuit ceuir B+C  >30% | 1 mpocrieKTrBHOE
peseKIus KUCTO3HBIE HemnocpencteeHHble ocioxHeHust >40% | KOHTpoJIMpyemoe
omyxoau >4—5 cMm Tsoxenble mociieonepaloOHHbIE HCClen0oBaHue
B TeJIe WK XBOCTE, ocloxkHeHus >12% 23 peTpOCIEeKTUBHBIX
H®O0 rena unu Penanaporomust ~<7% | uccnemoBaHMs
XBoCTa >2—4 cMm TocnuranabHas JIeTaaTbHOCTh 0,8% | YposeHn
nokasarenbHocTn C

obpaboTtku cpe3oB 1K — 35%, 23% 13 HUX — TUTIBI
B u C (cM. taba. 7). XBoct unu teno ITXK coequnsi-
€TCsl C KUILIKON WJIM XKeJyIKOM, HO KJIIOUeBbIM MO-
meHTOM LIP sBisteTcss o6paboTKa MPOKCUMATbHOM
kyabTu [T2K, KoTopasi MOXKeT ObITh 3aKpbITa CTETLIe-
poM 1mb0 wucrmoiab3oBaHreM U-oOpa3HBIX IITBOB
¢ M3OJMpOBaHHBIM TpommBaHueM [1T1K [54—56].
OnHaKo MPOCTOe 3aKPBITHE KYJIBTH CKOpee CIT0co0-
CTBYET, YeM TIPETISATCTBYET O0Opa30BaHUIO (DUCTYIIHI,
TMepUIaHKpeaTHISCKUX CKOIUICHUI M abCIIecCOoB.
TeM He MeHee TOCITMTAIbHAS JIETATBHOCTh COCTaBH -
na Bcero 0,8%. Iloce paciiMpeHHBIX LIEHTPATbHBIX
pe3eKIunii yaajseHue OOJBIINX TaHKpeaTUIeCKUX
CETMEHTOB B OTHAJICHHOM TIEpUOIe TIPUBOIIIIO K SH-
JOKPUHHON HEIO0CTaTOYHOCTU B 12% HaOIOICHUIA
[57, 58] (Taba. 8).

Pesexkums rososku 11K ¢ coxpanennem
JIBEHAUATUNIEPCTHOM KUIIKH

Hns neyeHus: 106poKavyeCTBEHHBIX 00Opa30BaHUMN
romoBku [12K myomeHyMcoxpaHSIOImass pe3eKIIus
rosoBku [T12K (JACPITIZK) Oblna wMcroiib3oBaHa
Mexmy 1986 1 1994 rr. [59—62]. [1o pacronoxeHuo
OITYXOJI 1 €€ pa3Mepy OMpeAeIsTA 00hEeM Pe3eKITNU
TOJIOBKU. [0 HACTOSIIETO BpeMEHM OOIIUI XUPYp-
ruyeckuii onbIT ipuMeHenus JCPITIK s nege-
Hus omnyxoJieit HeBenuk. TotanbHast JJCPI'TIK 6bu1a
npuMeHeHa 75% OOMBHBIX C TOTOJHUTETHHON pe-
3eKIMel TepUIanUIIPHOTO CeTMEHTa IBEHasIIa-
tunepctHoi kumku (JAITK) u pesexkiueit maHkpea-
TUYECKOTO CETMEHTa OOIIETro KEJYHOTO IMPOTOKA
(OXKIT) win ¢ coxpaHEeHUEM LIEeJOCTHOCTU 00eux
ctpykryp. B 70% naobmonennit JCPITIK 6burta
WCTIOJIb30BaHa UTS JICYEHUS] KUCTO3HBIX OITyXOJIei
u B 10% — HBO. YacToTa cepbe3HBIX TTOCIEOIepa-

LIMOHHBIX OCJIOKHEHUI cocTtaBuiia 12%, yacTora pe-
narmaporoMuu — 2,4%, maHKpeaTUdecKux (PUCTYII —
20%, u3 nux tunsl B u C — 9%. TocriuTanbHas jie-
TaabHOCTh coctaBmia 0,46%. TexHuka TOTaJIbHOM
JCPITIXK c¢ orceuenuem rojoBku I12K or JIIK,
C COXpaHEHMEM 3aJHeil MOIKEeTyIOYHO-IBEeHAI-
LIATUIIEPCTHOM apKajibl, 00pa30BaHHOM BETBIMU XKe-
JIyIOYHO-ABEHAALIATUIIEPCTHOM apTepU U HUKHEM
MOIKETyIOUHO-IBEHAALIATUTIEPCTHOM apTepUH, O~
pobHo omnucaHa. OCHOBHBIM JOCTOMHCTBOM
JCPITIXK sBasteTcss MaKCMMaJIbHO BO3MOXKHOE CO-
XpaHEHNE DK30- U SHAOKPUHHOMN (PYHKIIWIA ITO CpaB-
HEHUIO C JOOINEepalMOHHBIM ypoBHEM [63—69].
CornacHO MPOCHEKTUBHBIM KOHTPOJIUPYEMBIM HC-
cnegoBanusM, cpaBHuBatomum JCPITEK ¢ TP,
MeTaboauueckue (YHKIMU COXPAHSIIOTCS 3HAYU-
tesbHO ayuiie nocie JCPITIK. JononHutebHBIM
MPEUMYIIECTBOM 3TOM OIepalyy SBJISIETCS COoXpa-
HEHME B 3aBUCHMMOCTM OT CUTYyallMM Iepelieiika
JKeJie3bl, KPIOUKOBUIHOTO OTPOCTKA WJIM JOPCATBLHO-
IO yJacTKa TOJIOBKHM, a TAKKe COXpaHEHME XKeIyaKa.

3akmouyeHue

JobpokayecTBeHHbIE KUCTO3HbIE omyxojiu HDO0 —
yacTtele HoBooOpa3zoBaHus I12K. Puck manuramsa-
LUK SBJISIETCSI BaXKHBIM ITOKAa3aHUEM K XUPypTrhde-
ckomy JeueHuto BIIMO. ITauuentsr ¢ MIA, CITO
n HOO ITXK >2 cMm gaBisgiorcd KaHougaTaMy Ha oIle-
panuro. Takue opraHocOeperarolye orepanum, Kak
snykieanus omyxoiau, P u JICPTTIK, mo3Bosstior
B 3HAYUTEJIbHOM CTEIIEHN COXPAHUTD 3K30- U DHIO0-
KPUHHYIO (DYHKIIMHU XKee3bl, ApYIue TKaHU U Opra-
HBI XKEJIyZOYHO-KMIIEUYHOIO0 TpaKTa IIpU HU3KOM
YacTOTe OCJIOXKHEHUM U 0YeHb HM3KOM YPOBHE IOC-
MUTAITBHOM JIETATBHOCTH.
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IPMN, fortgeschrittenes Karzinom:
Kopf/Koérper des Pankreas, pT2,No,mo,Vo0,92,Ro;
1,G, geb. 5/1944

Puc. 1. BIIMO B ronoske 12K ¢ BHyTpMKUCTO3HBIM MPHUCTEHOYHBIM 3JI0KAUE€CTBEHHBIM OMyX0JieBbIM y3110M (pT2).
Fig. 1. Multislice CT: IPMN lesion in the pancreatic head with intracystic mural cancerous lesion (pT2).

Multicentric branch-duct IPMN

MRT, H.O., 79 years,
since 2004 under surveillance

Puc. 2. MynsrudokanbHas BITMO B tene u xBocte [12K.
Fig. 2. Multifocal IPMN lesion in the body and tail of the pancreas.
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O

uodenum preserving total
ancreatic Head Resection,
Peripapillary Duodenum
and CBD preserved
Beger et al., Surgery 1986

)

Puc. 3. LentpanbHas pesekuus 1K @
10 TTOBOAY KMCTO3HOI OITyXOJIU TeJia
IT2K ¢ nBymst aHacTOMO3aMMu.

Fig. 3. Pancreatic middle segment
resection for a cystic neoplasm in the
body of the tail with 2 anastomoses.

Local tumor,extirpation

out of pancreatic head,
including parts of ventral
and dorsal pancreatic head.
Anastomosis with jejunal loop
Beger et al,
J. Gastrointest. Surg. 2004; 8: 22.

Puc. 4. Pesexuus ronosku [12K. a — TotanbHas pesekuus rojjosku [12K ¢ coxpa-
nenueM JAITK u OXKII; b — TrotanpHast pesekuus ronoBku [12K ¢ cermeHTapHOI
pesexiuueit nepunamuasipHoit yactu JAIK n OXKIT; ¢ — (vactuuHast) pesekius
rojoBku [12K mo moBomy mOOpOKayeCTBEHHOW OMYyXOJM C aHAaCTOMO30M Ha
BBIKJTIOUeHHOI KuimeyHoi metie; d — pesekuust [12K mo moBomxy mobGpokaye-
CTBEHHOI KUCTO3HOM OIMyXOJM KPIOUKOBUIHOIO OTPOCTKA C MCIOJIb30BaHUEM

BBIKJIIOUEHHOM KUIIEUHOM NETIIN.

Fig. 4. Pancreatic head resection: a —total pancreatic head resection, but
preserving duodenum and common bile duct, b — total pancreatic head resection
with segment resection of peripapillary duodenum and intrapancreatic common
bile duct, ¢ — partial pancreatic head resection of a benign tumor with anastomosis
of excluded jejunal loop, d — resection of benign cystic neoplasm in the uncinate

process, reconstruction with jejunal loop.

Puc. 5. Makpodoro. 3mokauecTBeHHasI UHCYJIUHOMA TTOCIIe
JCPITIK ¢ cermeHTapHOI1 pe3eklneil nmepunanuuisipHOi
ATMNK u OXKII.

Fig. 5. Duodenum-preserving pancreatic head resection with
segment resection of the peripapillary duodenum and
intrapancreatic common bile duct for malignant insulimona.
Operative specimen with malignant insulinoma.

Puc. 6. NuTtpaomnepamonHoe ¢oto. Bum pekoHCTpyKInn
ocJie AyOoAeHONAHKPEATIKTOMUU C CEIMEHTApHOI pe3eK-
nueit ITK u coxpaHeHreM cele3eHKHU.

Fig. 6. Situs after reconstruction of total pancreatectomy with
segment resection of the duodenum and spleen preservation.
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Introduction

Cystic neoplastic lesions of the pancreas, first
histologically identified 1978 by Compagno and
Oertel [1], who separated mucinous cystic neoplasms
from serous cystic adenomas and 1989 by a clinico-
pathologic definition of intraductal papillary
mucinous neoplasms of the pancreas [2], are detected
frequently. Applying multislice CT, the prevalence of
cystic neoplasms of the pancreas was 2.6%, MRI
13.5% and MRCP 44.7% |3]. Intraductal mucinous
neoplasia (IPMN) and mucinous cystic neoplasia
(MCN) are the most challenging pancreatic benign
tumors, because they inherit a high risk for malignant
transformation [4]. Serous cyst adenoma (SCA) and
solid pseudopapillary neoplasia (SPN) have a much
lower risk of malignancy (Table 1).

Pancreatic neuroendocrine tumors (PanNETs)
are relatively rare tumors, accounting for 2% of all
pancreatic neoplasms and affecting 1 to 2 individuals
per 100,000 population per year. With improving
imaging technologies, more cases are found as
incidentalomas. Endocrine tumors involving the
pancreas may be either functioning or non-
functioning. Non-functioning endocrine tumors are
reported in 15% to 53% of clinical series [5].
Adenomas are classified as functioning , when
patients suffer clinical symptoms due to hormonal
hyperfunction. The most frequent endocrine tumors
are insulinomas; 5 to 10% of them are islet cell
cancers. Gastrinomas are 30 % of all malignant
hormone active neuroendocrine tumors. Most of the
vipomas, somatostatinomas and glucagonomas are in
40 to 80% malignant lesions. 0.2 to 1% of 100,000
individuals p.a. suffer multiple endocrine tumors,
most frequently identified as multiple endocrine
neoplasia (MEN 1) syndrome, Hibbel-Lindau
syndrome (VHL) or neurofibromatosis type 1 (NF1).
The grading of PanNETs is based on calculations of
counting mitoses and by Ki67 labelling index [6].

1. Intraductal papillary mucinous neoplasia
IPMN are predominantly located in the
pancreatic head and more frequently found in male
patients, whereas MCN are located in the left
pancreas and frequently found in female patients.
IPMN are classified into subtypes based on the
histomorphology [7]. The subtypes show additionally

Table 1. Cystic Neoplasia and Neuroendocrine Tumors
of the Pancreas

IPMN Intraductal Papillar Mucinous Neoplasia
MCN Mucinous Cystic Neoplasia

SCA Serous Cyst Adenoma

SPsN Solid Pseudopapillary Adenoma
PanNETs Pancreatic Neuroendocrine Neoplasia

(70 % insulinoma; rare: gastrinoma,
glucagonoma, vipoma, ACTHoma)

Ductal adenocarcinoma with cystic degeneration
Acinar cell cystadenocarcinoma
Cystic lymphangioma

different mucin expression patterns MUC 1, MUC 2
and MUC 5 AC [8].

In terms of the origin of the lesion, IPMN
representa heterogeneous group of neoplasms. The
classification into main duct (MD-IPMN) and
branch duct IPMN (BD-IPMN) remains challenging
since an additional subgroup referred as mixed type
includes either combination of main duct and branch
duct neoplasia. Histologically, a subclassification in
tubular, gastrointestinal and biliopancreatic type has
been established. The histologic subtypes have
different rates of developing malignant transformation
towards invasive cancer.MD-IPMN originate in
tissue of the main pancreatic duct. Patients are
predominantly male;up to 70% involve the head of
the pancreas. Up to 50% of the patients are
asymptomatic; however, malignancy has developed
by the time of diagnosis in up to 72% [9]. The
reported rates of malignancy of MD- and BD-IPMN
range from 35.7-72% and 6.3—51% respectively
(Table 2). According to international guidelines
published 2012, resection should be the treatment of
choice for all surgical fit patients suffering MD-
IPMN to avoid development of an invasive carcinoma
from the primary benign lesion. However, the need
for surgical resection in patients with BD-IPMN is
controversial because of the lower rate of malignancy
[18, 19].

Surgical treatment of MD-IPMN effects a 5-year
overall survival of above 90 % in cases with low and
intermediate grade dysplasia and between 45 and
55% for advanced cancer. In terms of the histological
subtype, patients with colloid carcinoma have a
better prognosis than the non-intestinal cancers [24].

Table 2. Cystic Neoplasm of the Pancreas. Risk of Malignant Transformation

Tumor Size High Grade Carqinoma ’?’ Situ .
. . Invasive Carcinoma Risk of cancer
Borderline Dysplasia . .
in op specimens

SCA >4 cm 5.1% [10] <1.2% [11] 1.2%/ 5.1% [10, 12, 13]
IPMN-MD >3 cm [14] 57—62% 43—45% [15] 63% / 5 years [16]
IPMN-BD >5cm [14] 11% [17] 15% [18,19], 25%]13] 14% / 5 Years [16]
MCN >4 cm [14], 13.4% [21, 22] 36%[22], 17.3%]21, 22] <15% [15]

>3 cm [20]
SPN >4 cm [14, 23] 19.2% [14, 23] -
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Table 3. IPMN — Adenom-Carcinom Sequence
[16, 17, 26, 27]

Adenom — Dysplasia — Carcinoma in situ 5—7 years —
— Minimal invasive — Advanced cancer

Risk (actual) since beginning of symptoms:
MD-IPMN: 2 years — 58% 5 years — 63%
BD-IPMN: 2 years — 9% 5years — 15%

Tubular carcinoma arising from IPMN with
predominant involvement of the main pancreatic
duct have the worst overall and disease specific
survival [23, 24]. Minimally invasive carcinoma,
defined as invasion less than 5 mm, represent a
special feature of the IPMN. Minimal invasive IPMN
carcinoma have a 5-year survival rate twice that of
carcinoma with microscopic massive invasion in
surrounding tissues [17] (Table 3).

Branch Duct IPMN. For branch duct IPMN
controversial positions are publisheddue to the lower
rate of malignancy. The international consensus
guidelines, recently published [15, 29] defined high-
risk criteria for branch duct IPMN: presence of solid
components in CT and main pancreatic duct dilation
> 10 mm. Furthermore, a status of worrisome features
has been established as cyst > 3 cm, thickening/
enhancing cyst wall, MPD 5—9 mm, mural nodules
and abrupt changes in the MPD caliber. Investigation
of a large cohort group with branch duct IPMN
revealed a CA 19-9 cutoff level of > 13 U/ml as a
signof risk for malignant transformation. The
combination of history of acute pancreatitis, serum
CA 19-9 level > 13 U/ml and the presence of mural
nodules are useful criteria for predicting minimal
invasive carcinoma, respectively high-grade dysplasia
IPMN [30]. Surgical resection should be considered,
when a patient with branch duct IPMN presents with
two of these three factors.

2. Mucinous Cystic Neoplasia

MCNs are defined as tumors with mucin
producing columnar epithelium occurring
preferentially in the body and tail of the pancreas in
pre-menopausal women. MCNs are histologically
defined as well-demarcated cysts lined up by a mucin
producing columnar epithelium surrounded by
ovarian type stroma. Regardless of the epithelial
differentiation, mucinous cystic neoplasia are
classified as precancerous lesion. MCNs do not
generally communicate with the pancreatic ducts,
although duct connections of the lesion are observed.
According to the current World Health Organization
classification [31] low-grade MCNs are generally
regarded to be at risk for progression to higher grade
adenoma and to invasive carcinoma. Invasive
carcinoma deriving from mucinous cyst adenoma are
usually from a tubular type, however, colloid carcinoma
are reported to derive sometimes from MOCNs.
According to international guidelines, MCNs should
be operated if the patient is fit for surgery. In operative

specimens low-grade dysplasia has been found in 31—
72% and high-grade dysplasiain 3.9—14.4%, frequently
in association with an invasive carcinoma. The
prognosis of patients after complete resection of a
non-invasive MCN is excellent. However, the 5-year
survival rate for invasive carcinoma after R0 resection
is still only 33—56% [32—35].

3. Serous Cyst Adenomas

Serous cyst adenomas constitute 10—15% of all
cystic masses of the pancreas and 1—-2% of pancreatic
neoplasms. The cysts are well loculated, filled with
mucine-free serous fluid and are surrounded by
cuboidal or flattened epithelium. SCNs are usually
multi-lobular cystic tumors consisting of small cysts,
some millimeters in diameter (microcystic type) and
show a thin capsule, well demarcated from pancreatic
tissue. Some of the cysts are large, (macro cystic
type). The cysts are located in about 1/3 in the
pancreatic head and 2/3 in body and tail. The
neoplasm shows a predilection of the middle-aged
women. Symptoms are frequently nonspecific,
abdominal pain is the most common clinical
compliance. However, many of the lesions are
asymptomatic, detected by chance. The risk of
malignancy is with 3—5% very low [10, 12, 13]. Large
serous cyst adenomas are more likely to be
symptomatic. Long-term observation of serous cyst
adenomas have revealed a median growth rate of only
0.6 cm per year [15].

Solid Pseudopapillary Neoplasia

Solid pseudopapillary adenomas (SPN) of the
pancreas are rare tumors, representing 1—3% of all
pancreatic tumors and 10 — 15 % of cystic tumors of
the pancreas. Franz published the first description of
SPN in 1959 [36]. The neoplasm is characterized by
uniform cells with ovoid nuclei and eosinophilic
granules arranged in sheets with pseudopapillary
architecture. SPNs predominantly affect female
patients during their reproductive phase. About 30—
40% of SPN develop in the head and 60—70% in the
left pancreas. The tumor appears demarcated from
the pancreatic tissue, surrounded by a fibrous
pseudocapsule. It exhibits a relatively indolent
biological behavior with a favorable long-term
prognosis. At the time of surgical treatment, about
20% are in the stage of an advanced pancreatic
cancer, frequently with metastases in lymph nodes
and liver. The overall mortality of solid pseudopapillary
tumors is about 2%; the recurrence rate after surgery
10—15%. Patients, who are surgically treated in status
of a benign lesion, are cured; > 90 % survive after 5
years [37, 38].

Pancreatic Neuroendocrine Tumors (PanNETs)

PanNETs are 10% of all benign tumorous lesions
of the pancreas. They develop hormonal active or
inactive — from cellular compartments of islet cell
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parenchyma which constitutes 2—10% of the
pancreatic tissue. In contrast to hormonal active
PanNETs, functional inactive tumors produce late in
the course clinical signs, which are mostly unspecific.
Apart fromwell-established radiological investigations
and EUS, measurement of specific hormones in the
peripheral blood, somatostatine receptors sintigraphy
and PET are diagnostic measures, which establish in
most patients a diagnosis of type and location of the
tumor respectively. Multifocality of PanNETs is well
known, particularly in cases of hereditary syndromes
like MENI1. The use of highly sensitive imaging
techniques for diagnosis enables an identification of
endocrine tumors below 1 cm in an asymptomatic
stage. Up to 70% of all PanNETs are insulinoma,
which most frequently show functional activity. 90%
of insulinoma are benign, independently of the degree
of clinical symptoms. Usually 30—50% of all PanNET
sarefunctional inactive. All gastropancreatic
neuroendocrine tumors are considered potentially
malignant [5, 6, 39]. The risk of malignancy of
tumors less than 2 cm in size, which show low degree
of proliferation and have a tumor marker Ki67/MIB
1 positivity index of < 3 %, have a benign clinical
course. PanNETs, which are histologically well
differentiated, but associated with a Ki67/MIB 1
positivity index between 2 and 20 % are considered to
have a distinctly higher risk for malignancy [7, 39].
The vast majority of gastrinoma, glucagonoma,
vipoma and ACTH PanNETS are malignant. 6—7%
of all PanNETs are low differentiated neuroendocrine
cancers [6, 40—42].

Indication to surgical extirpation
of cystic neoplasms

Patients suffering symptomatic or asymptomatic
main duct IPMN should have operative treatment in
any case, when they are surgically fit according to
consensus guidelines of international experts,
published in 2006 and 2012 [15, 29]. For branch duct
IPMN with tumor size above 4—5 cm or showing
growth of the neoplasm and developing signs of
malignancy, a change from surveillance to surgery
is recommended. The development or presence of
mural nodules, a pancreatic main duct dilation
above 5 to 9 mm and wall thickening are signs of a
malignant transformation and indicators to surgical
extirpation. Tumor size is discussed as being a
misleading criteria for surveillance, as it was recently
documented in a large series of BD-IPMN, which
showed in 17 % cancerous lesions in tumors below
2 cm [44] (Table 4). Multifocality, respectively the
incidence of synchronous and metachronous
multifocal IPMN are observed in up to 28% of
IPMN [30, 45]. Surveillance of asymptomatic BD-
IPMN is recommended for tumors up to a size of
3 cm [43]. In terms of decision-making to operate for
MCNs the borderline tumor size is considered to be
5 cm. Observation of asymptomatic SCA is recom-
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Table 4. IPMT — Clinical Signs for Malignant Tumor of
Cystic Neoplasm

 Jaundice

» Malignant cells in juice

* New onset of diabetes mellitus [15]

« PMD: Duct dilatation > I cm (>6 mm) [15]
* TM size > 2 cm (>3 cm) [15]

* Mural nodule size > 0.5 cm [15]

* CEA > 110 mg/ml in fluid of cyst.

mended for tumor size of up to 4 cm by yearly
investigations. For SCN;, surgical treatment has been
established for all patients, after diagnosis because
of the risk of overlooking an invasive cancer, which
isdocumented in up to 25% of all resected patients.

Indication to surgical treatments
of PanNETs

Candidates for surgical treatment are patients
with sporadic endocrine tumors, which are clinically
active lesions. A surveillance programis recommended
for patients with asymptomatic PanNETs below size
of 1 cm [39]. Pathomorphologically, PanNETs
demonstrate occasionally cystic changes, calcifications
and intralesional bleeding. The most important
criteria for decision-making are clinical symptoms,
tumor size above 2 cm and an increased level of cell
proliferation [5, 40]. Tumorous lesions below 2 cm in
diameter, which have a low proliferation index, are
mostly of benign nature; but endocrine neoplasms
exhibiting a cell grading G2 and a proliferation index
Ki67/MIB1 > 3-20% are considered to be a
malignant process, as it is for PAnNETs of tumor size
>2cm, G1 cell grading and no signs of angioinvasion.
PanNETs < 2 cm, which have histological grading G2
and Ki67/MIBI index > 20%, have a high probability
to develop a neuroendocrine cancer [39]. Irrespective
of tumor size, sporadic gastrinoma, glucagonoma
and vipoma of the pancreas are considered
a malignant lesion in about 50—80%. Surgery
is recommended in any tumor size of these rare
endocrine neoplasms [46, 47].

Options for surgical treatment

Standard surgical treatment for benign cystic
neoplasm and endocrine tumors of the pancreas are
worldwide oncologic multiorgan resections for
tumors (Table 5). For lesions in the pancreatic head,
a Kausch—Whipple type resection and for tumors in
body and tail of the pancreas, a spleen preserving
pancreatic left resection is established in most surgical
institutions worldwide. However, major surgical
procedures are burdened with additional sacrifice of
normal functional pancreatic and extrapancreatic
tissues and a considerable high level of severe
postoperative complications with a substantial risk of
mortality. Even in high volume centers, hospital
mortality has been reported between 4 and 7% in
large series after a Kausch—Whipple resection. In the
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Table 5. Options for Surgical Treatment of Benign Cystic
and Neuro-Endocrine Neoplasm of the Pancreas

Limited surgical tumour extirpation
* Enucleation
* Pancreatic middle segment resection (central
pancreatectomy)
* Duodenum-preserving total/partial pancreatic
head resection
Presently standard procedures for benign TM’s
* Pancreatic left resection * splenpreservation

» Kausch-Whipple resection / Pylorus-preserving
(Total duodeno-pancreatectomy * spleenpreservation)

late outcome after a Whipple-type resection,
procedure-related late morbidity show an increase in
exocrine insufficiency, a dysfunction of the glucose
metabolism, respective new onset of insulin
dependent diabetes mellitus in about 20% [48, 49].
Episodes of cholangitis in the long-term course after
duodenopancreatectomy are more frequent than
thought. Pancreatic left resection for benign tumors
of the body and tail of the pancreas is performed in
about 50% with additional splenectomy and a higher
percentage of patients suffer permanent dysfunctions
of glucose metabolism.

The recent evolution of limited surgical procedures
established local resective techniques. However, local
tumor extirpation is not yet used as standard surgical
treatment for benign pancreatic neoplasms. Tumor
enucleation, pancreatic middle segment resection
and local extirpation of tumors in the pancreatic head
applying duodenum-preserving total or partial
pancreatic head resection, have the potential of a
local tumor extirpation, associated with alow
procedure-related postoperative morbidity and
preservation of the exo- and endocrine pancreatic
functions, compared to preoperative status,
respectively to results after Kausch-Whipple resection
for head tumor and compared to pancreatic left
resection (Table 6).

Limitations of local surgical procedures
for extirpation of benign tumors

Tumor enucleation is applied more frequently for
endocrine tumors. 21% of 838 patients, who had

enucleation between 1993 and 2013, suffered cystic
neoplasms and 73% pancreatic neuroendocrine
tumors; 60% of adenomas were located in the head
and neck and 40% in the body and tail of the
pancreas. The overall postoperative morbidity was
41%; however, about 10% suffered severe
complications. Minimal invasive enucleation
technique has been applied in 22% of patients. The
in-hospital mortality was 0.95%. The institutions of
most of the reported series applied intraoperative
ultrasonography detection of the tumor and during
enucleation, controlling the proximity to the
pancreatic main duct. 37% of the patients developed
postoperative pancreatic fistula. Apart from the
minimal tissue trauma of the pancreas, an additional
benefit of enucleation is the use of laparoscopic
techniques. The major risk of tumor enucleation of
benign tumors is the frequent development of
pancreatic fistula. Severe type of pancreatic fistula
type B and C hasbeen observed in 16%. The limitation
of the use of enucleation is the size of the lesion and
tumor proximity to the pancreatic main duct. In case
of tumor wall adherence to the pancreatic main duct,
injuring of the duct by the enucleation technique
increases the risk for pancreatic fistula [50, 51]. To
avoid pancreatic fistula caused by enucleation
technique, tumor size above 3 cm in diameter is a
limiting criteria [52, 53] (Table 7).

Pancreatic middle segment resection is applied in
63% for cystic neoplasms and in 31% for pancreatic
neuroendocrine tumors. Pancreatic middle segment
resection effects two resection surfaces of the
pancreatic body. Resecting a cystic neoplasm of size
5—6 cm requires in most cases additional tumor
dissection close to walls of the splenic vessels. IPMN
and MCN tumors are surrounded by a wall of
inflammatory tissue, which frequently extends to the
wall of the splenic vein or artery. Tumor encasement
of vessels is associated with a higher risk of blood loss
during surgery and in the early or late postoperative
course. The frequency of severe postoperative
complications of 18% and a total fistula rate of 35%,
of them 23% fistula grade B and C, are sequelae of
the management of the pancreatic stumps (Table 7).
The crucial point of CP is the surgical handling of the

Table 6. Patient Populations, Tumor Size and Pathology, Indications to Enucleation, Central Pancreatectomy and
Duodenum-Preserving Total/PartialPanceatic Head Resection [49]

Patients (N) . Neuroendocrine
rased | puiems N | Thsecm | Ople Neoplem | BT o
(mean £ SD) Patients n/N
Enucleation 25 838 702 162/788 575/788 51/788
1991-2013 24+0.83cm 20.6% 73% 6.4%
Central 38 912 550 566/899 240/773 57/774
Pancreatectomy 29+ 0.98 cm 63.0% 31.0% 7.4%
1992—-2013
Duodenum- 23 431 156 300/431 44/431 87/431
preserving Total 3.1 £0.75¢cm 69.6% 10.2% 20.2%
Head Resection
1997-2014
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Table 7. Pancreatic fistula after limited surgical procedures for benign pancreatic cystic neoplasm and neuro-endocrine

tumors [49]

POPF Patients n/N Fistula rate Significance Total fistula rate
Enucleation (EN) Total* 298/811* Total 36.7 ENv. CP p=10.504
Fistula ENv. DPPHR p<0.001
A 166/811 20.5
B+C 132/811 16.3
Central Total 321/912 * Total 35.2 CP vDPPHR p<0.001
Pancreatectomy (CP) Fistula
A 102/480 21.3
B+C 116/499 23.2
JCPTTIZK Total 83/412* Total 20.1% DPPHR V. EN  p<0.001
Fistula
A 45/412 10.9
B+C 38/412 9.2

* POPF graduation reported for 811, 499 and 412 patients after EN, CP and DPPHRt/p respectively

Table 8. Cystic and Endocrine Neoplasms — Procedure Related Indications for Local Extirpation (Data: World

J. Surgery. 2015 [49])

Indications Postoperative Morbidity Clinical Evidence
Enucleation Benign cystic tumor < 2—4 cm, fistula rate B+C ~16% 3 prospective trials
remote from PMD early postop. morbidity >40% 12 retrospective
any location in the pancreas, reoperation rate 5% institutional studies
neuroendocrine tumor < 3 cm rehospitalisation >7% Evidence Grade C
hospital mortality <1%
Duodenum- Benign cystic neoplasm > 3—4 cm, hospital mortality 0.6% 8 prospective
preserving location pancreatic head, early postop. morbidity > 30% controlled trials
total/partial monofocal lesions: reoperation rate <7% 3 case controlled trials
head resection | IPMN, MCN, SCA, SPsN fistula rate B+C 9% 3 retrospective studies
carcinoma in situ preservation of exocrine
neuroendocrine tumor > 4 cm and endocrine functions Evidence Grade B
Insulinoma
Pancreatic Benign cystic tumor fistula rate B+C > 30%]1 prospective
Middle >4—5 cm in body and/or tail, early postop. morbidity >40% | controlled trial
Segment neuroendocrine tumor severe postop. complications >12% | 23 retrospective
Resection body/tail > 2—4 cm reoperation rate ~<7% | institutional studies
hospital mortality 0.8% | Evidence Grade C

proximal pancreatic stump. Whereas the pancreatic
tail is anastomosed by pancreaticojejunostomosis or
more elegantly by pancreaticogastrostomosis, the
proximal pancreatic stump is mostly handled by
simple closure using mechanical devices or by
U-suturing of the tissue with isolated closure of the
pancreatic main duct [55—56]. However, simple
closure causesratherthan preventslocal complications
like fistula or peripancreatic fluid collections and
abscesses as well. However, the hospital mortality was
with 0.8% very low. After extended middle segment
resection of a large pancreatic segment, endocrine
insufficiency in the long-term outcome was observed
inup to 12% [57, 58] (Table 8).

Duodenum-preserving total
and partial pancreatic head resection

For benign tumors of the pancreatic head, a total
or partial pancreatic head resection has been
introduced in clinical practice between 1986 and
1994 [59—62]. The location of the tumor within the
pancreatic head and the size of the lesion determine
the application of a partial or total head resection. Up
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to present times, the overall surgical experience using
duodenum-preserving total pancreatic head
resectionis limited. A total pancreatic head resection
are performed in 75% of the patients either with
additional resection of the peripapillary segment of
the duodenum and resection of the intrapancreatic
segment of the common bile duct or preservation of
duodenum and common bile duct. In 70%, a
DPPHRt/p applied for cystic neoplasms and in 10%
for neuroendocrine tumors. In the postoperative
course, severe morbidity occurred in 12%. The
frequency of reoperation was 2.4%, of pancreatic
fistula 20%, of them grade B and C 9%, and of
hospital mortality 0.46%. Surgical techniques of total
pancreatic head resection with dissection of the
pancreatic head from peripapillary duodenum and
preservation of the posterior pancreaticoduodenal
arcades, deriving from the gastroduodenal artery,
respectively inferior pancreaticoduodenal artery, are
well established. A major advantage of DPPHRt/p is
preservation of exo- and endocrine functions
compared to the preoperative level [63—69]. In
prospective controlled trials, comparing duodenum-
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preserving total head resection with the Kausch-
Whipple pancreaticoduodenectomy, the metabolic
functions after DPPHRt were significantly better
preserved. An additional advantage of this technique
is tailoring the partial head resection maintaining
neck of the pancreas or uncinate process or parts of
the dorsal pancreatic head segment and preservation
of the stomach.

Summary
Benign cystic neoplasms and neuroendocrine
tumors of the pancreas are frequently found. The risk
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