Pathological Studies on Retroperitoneal Invasion
of Pancreatic Head Carcinoma
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S L A M E TOFHER, LBREEEIRTATIE 3.2mm (0—13.2mm), PRI E TIE 0.5mm (0—2.0mm), TX#Ik
HETE 2.1mm 0—4.8mm) Thoto. Fio, EFUAC L3 SR TEEORE X, BEFRHOERNERZ, LBHEES
RF AT AREEA R Ev e L, MEREN LIBMREBIROE S cRD O, —K, Pk, TREIRE R TR
BEAEHY L, BHEVREEAFIROEEE TRD5N. UL b, BlA Loy, BIREY RS 5 RET
BOKRHDESNT, FIRE L O LIBHBEBIROSGHIBRALETHS LR L.
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l. LIEMEREsR, PR, TRBRARICET 285 RHEO
RS

1. BAREOFE
A BT 2T RE LIRBEBREEIR M2 176 (81.0%),

Fig. 1. Magnified view of the surgical specimen (HE stain),
showing the correlation of the pancreas, superior mesente-
ric artery and portl vein in the retroperitoneum. PANC,
pancreas; PV, portal vein; SMA, superior mesenteric
artery.

Tumor margin

Fig.2. Schematic drawing illustrating the mode of retrope-
ritoneal invasion. Tumor margin was defined as outer
margin of desmoplastic cancer infiltration. As seen in this
schema, the retroperitoneal invasion consists of neural
invasion around the superior mesenteric artery, desmoplas-
tic cancer infiltration the portal vein, and venous or
lymphatic invasion around the inferior vena cava. SMA,
superior mesenteric artery; PV, portal vein; @, cancer
cell; X, fibrosis ; @, neural invasion; O, venous invasion:
[l lymphatic invasion.

FINRAT FI231260 (57.1%), TARBIRG RI166 (76.2%) TH -
7. i, RIERERBNIR, PR, TABIRD 3ok
RIHERDIIEBNL 9 B (42.9%) TH-72 (K 3).

2. PO b RIS DR &+ O
LGSR ST A T OB ARIBIM A 106 (58.8%),
FRAETRLIRIE A 4 B (23.5%) TH oD L, MRAE T
HEERIEAY 1 61 (8.3%), MMUBISIENLIIA (91.7%), FA%
WRI7ETIZ MR B M 4 61 (25.0%), BHERRSEER 104
(62.5%) & -IGEIBIIRT A TR AR A, PR, T R8I
A TIIRE R RS AES O Ethi i LT, Bk
M COMENT, EBAEBRFTA TR 1L.6mm A5 17.6mm
(*F¥ 6.5mm), FINRJ5 @ <X 0.6mm 25 1l.4mm (Ey
45mm), TX#EMRAF M TIX 1.2mm » & 11.0mm (Ei5
3.6mm) TH Tz, EEMBOERINCEOEHLRI T D L,
HIBEEBIRG R CIX, BREMRBZES 1L6mm 25 8.2mm

PV

IVC SMA

Fig.3. The schema showing the correlation between the
extent of cancer invasion and the numbers of patients
with retroperitoneal invasion around the superior mesente-
ric artery, portal vein, and inferior vena cava, respectively.
SMA, superior mesenteric artery; PV, portal vein; IVC,
inferior vena cava.
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Fig.4. The schema showing the distance from pancreatic
margin to the invasion front along superior mesenteric
artery (SMA), portal vein (PV) and inferior vena cava
(IVC). @, desmoplastic cancer infiltration; B, neural
invasion ; OO, venous invasion ; [, lymphatic invasion.
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Fig.5. The schema showing the distance from tumor

margin to the invasion front along superior mesenteric
artery (SMA), portal vein (PV) and inferior vena cava
(IVC). @, desmoplastic cancer infiltration; B, neural
invasion ; O, venous invasion ; [}, lymphatic invasion.

Table 1.
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Fig.6. The schema showing the distance from surgical

margin to the invasion front along superior mesenteric
artery (SMA), portal vein (PV) and inferior vena cava
(IVC). @, desmoplastic cancer infiltration; [E# neural
invasion ; O, venous invasion; [], lymphatic invasion’; ¥,
patient with combined resection of SMA ; 3k, patient with
combined resection of PV.

Clinical, histogical findings and the distance from pancreatic margin, tumor margin and surgical margin to the invasion front

along superior mesenteric artery, portal vein and inferior vena cava of 21 patients

Distance (mm)

m(]?;s;er (;:gaer) Sex t Hnstt;zg«;gxc Sttr)?:;al INF s rp plx Panc® Tumor® Surgical®
SMA PV IVC SMA PV IVC SMA PV IVC
1 51 M t2 pap int B se rpe + 2.6 1.4 4.8
2 62 M 12 tubl sci B se rpe + 8.2 5.6 4.6 0.4 0.0 0.0 2.8 0.0 1.8
3 65 F 2 tub2 int B so rpe — 1.6 2.4 0.0 0.0 0.8 2.8
4 62 M t2 tub2 int B so rpe + 2.0 0.0 2.4
5 54 F t2 pap int B so rpe + 8.6 0.6 3.4 2.4 0.0 1.6 1.4 0.6 0.0
6 57 M t2 tubl sci y so rpe — 4.6 3.8 0.0 0.0 10.0 3.0
7 64 M t2 tub2 sci r so rpe + 4.0 5.0 5.4 0.0 2.0 1.0
8 67 M t2 tub2 sci r so rpe — 0.6 0.0 0.0
9 76 M t2 tub2 int y so rpe + 17.6 11.4 11.0 8.0 2.0 1.6 5.0 2.0 2.0
10* 52 M t2 tub2 sci r so rpe + 6.6 0.6 3.2 50 0.0 1.6 3.4 08 34
11 56 F 13 por int B so rpe — 2.6 2.6 13.2
12 46 F 3 pap med B so rpe — 7.4 9.0 2.4 0.4 0.0 0.0 0.8 0.0 4.8
13 52 F 13 tub2 med B so rpe — 1.6 0.0 4.0
14 62 M 3 tubl int B se rpe + 2.6 1.2 4.6 0.8 5.2 2.0
15 59 M 13 tub2 int B se rpe + 7.4 56 1.2 2.8 0.0 0.2 1.6 0.0 1.4
16* 68 F 3 tub2 int B so rpe + 5.0 2.4 3.8 0.6 0.0 0.0
17* 54 F 3 tub2 int B se rpe + 2.2 1.4 1.0
18 63 M 3 tub2 sci r so rpe + 9.0 6.8 3.2 6.8 4.8 5.4 1.6 0.6 2.6
19* 64 F 3 tub2 int r so rpe + 10.0 1.0 2.4 15.4 0.0 0.6 0.6 1.6 1.0
20 60 M 3 tub?2 int r se rpe + 7.8 5.8 7.4 3.0 2.6 1.0 2.4 0.4 0.6
21 51 M 3 adeno- int r se rpe + 4.2 5.0 4.2 0.0 3.8 0.0
squamous

*Case of the three-dimensional analysis by serial section.
mesenteric artery, portal vein and inferior vena cava.
mesenteric artery, portal vein and inferior vena cava.

“The distance from pancreatic margin to the invasion front along superior
“The distance from tumor margin to the invasion front along superior
9The distance from surgical margin to the invasion front along superior

mesenteric artery, portal vein and inferior vena cava. M, Male; F, Female ; t, histological tumor size; 12, 2.1-4.0 cm; t3, 4.1-6.0 cm;
pap, papillary adenocarcinoma ; tubl, well-differentiated adenocarcinoma ; tub2, moderately differentiated adenocarcinoma; por, poorly
differentiated adenocarcinoma ; int, intermediate ; sci, scirrhous; med, medullary ; INF, growth pattern of the tumor; B, intermediate
between a (expansive growth with clear margins) and 7; 7, infiltrative growth without clear margins; s, serosal invasion; se, serosal
invasion exposed ; so, no serosal invasion; rp, retroperitoneal invasion ; rpe, retroperitoneal invasion exposed; plx, plexus invasion; +,
positive ; —; negative ; SMA, superior mesenteric artery; PV, portal vein; IVC, inferior vena cava.
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L 4 B (33.3%), MIEMREMEN 8B (66.7%) T
Hotz. o, TREIRAE T, @EEIE 6 Fl (37.5%), %
HETSRURE RS T 1 (43.8%) TH o7, BBIE» SBIEL
TOERL, EBEMESHKRFETIE 0mm 25 154mm (Fiy
3.9mm), FIIRF A TiE Omm 225 4.8mm (F# 0.8mm), FTK
HIRGE T Omm 25 54mm (P15 09mm) Th -7, i
HOMBBINC OB+ BT 5 &, FBEEBRT R TIX,

LR A 1.dmm 2 5 15.4mm (FE 5.3mm), BIRE M
26mm A5 4.2mm (F5 3.4mm), V v EREA 0.4mm T
Horo. FIRFGETIL, mEREN 06mm 25 4.8mm (Fiy
25mm) Thote, iz, TABRFATIZ, #EEEH
0.2mm 225 1.6mm (F#H 1.1mm), BIREE L4dmm » 5
5.4mm (F# 34mm), U v EREAN 1L.0mm THo 7z (K
5).

4. FIEEE ¥ 11X MBS S B i S B D RERL & PR

EIGRIEBIIR T BT ORE e 2R A 9 6 (53.0%),
R RREY 4 Fl (23.5%) TH 7Dzt L, FIURG A TIL
MRAETZ BRI A3 116 (100%), T REIRF i TIRki@a 2
B (12.5%), #FHETM LR 116 (68.8%) &, LIBRIESIIR ;A
TIREERE, PR, TABIRS R MBI EL
EHOEREHB L T, BAERE OB, HiEkmE

Fig. 7. Three-dimensional images of tumor invasion around the superior mesenteric artery and portal vein in case 10. The
*tumor cells extend with neural invasion (green) and a few of venous invasion (light blue) around the superior mesenteric
artery. The most advanced point of stromal invasion is constructed by neural invasion. The tumor cells extend toward portal
vein infiltration of cancer with desmoplasia (purple). A, a front view. B, a left lateral view. PANC, pancreas; PV, portal

vein; SMA, superior mesenteric artery.

Fig.8 Three-dimensional images of tumor invasion around the superior mesenteric artery and portal vein in case 19. The
tumor cells extend mainly with neural invasion (green) around the superior mesenteric artery. Neural invasion in seen along the
superior mesenteric artery. The tumor cells extend around the portal vein mainly accompanied by infiltration of cancer with
desmoplasia (purple). A, a front view. B, a left lateral view. PANC, pancreas; PV, portal vein; SMA, superior mesenteric

artery.
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IR Tik Omm A5 13.2mm (¥ 3.2mm), PIRITE T2
Omm #5 2.0mm (F¥ 0.5mm), FTREIRIT A TIE O0mm »
5 4.8mm (B 2.1mm) TH o7z, LHEMOMRINC T D IEHE
PHETHE, EBMESRGE TR, REVERRED
0.8mm 75 10.0mm (F#¥ 3.3mm), #EREN 0mm 2 5
5.2mm (E¥ 2.8mm), #IREEA 1.6mm 5 13.2mm (Fi
6.2mm), U v oUERIEN 28mm TH 7. FURFETIE, &
WHBEBEO AT, 5 05mm Thorz. iz, TAEBIRGE
T, BMEMEEEA 1.0mm 25 4.8mm (FH 24mm), FHEE
84 0mm 25 3.4mm (Fy 2.4mm), BIREE? 1.0mm 5
& 2.6mm (F¥ 1.8mm) U v AFREN 0.6mm TH-7c (K
6).

5. RESEMATR L BEEAFBBOELRDITOWT

BEDED DR EER E TOER, B> bEEENE T

Fig.9. Three-dimensional images of tumor invasion around
the inferior vena cava in case 17. Neural invasion (green),
venous invasion (light blue) and lymphatic invasion (gray)
are slightly seen around the inferior vena cava. These
invasions are observed close to the infiltration of cancer
with desmoplasia (purple). The most advanced point of
stromal invasion is constructed by venous invasion in this
case. PANC, pancreas.

Fig. 10. Three-dimensional images of tumor invasion around
the inferior vena cava in case 19. Neural invasion (green),
the infiltration of cancer with desmoplasia (purple) and
venous invasion (light blue) are slightly seen around the
inferior vena cava. The most advanced point of stromal
invasion consists of infiltration of cancer with desmoplasia.
PANC, pancreas; SMA, superior mesenteric artery.

DEEME, HIEEFES SEEER F COES L EER, B8, ¥
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BEEROBRPY T -7, EIBEBEBIIRY B O%FRIERHE
BETH - HRER (FEA10) s\ T, LRREEIRS [ o RiE
BRI E T OEHRIRAR LR 5 HERE, RE
BHETHERIATEY, #EEEIMBLERLBE LTV,
¥z, FRAAOREHRIIGHERRBREOAT, MRSRED
TOES T THREFRBEAED bR (RTA, B). —7,
LBUEEBIRSA~OBETBEAEE T > EHF (EHI19)
ZRGTIE, REHo— I BETREEI AL, R
SEROMEREY EBEEEHIRG AR - Tz, &5
I, ZOREEEI EIRHERIRCE > TEIRE SR
# 30mm FTEBLAL. REBHRZOMEREOPIT T
SHFFH L. MIRG A OBERER SR O—MICED
BREEHEERBEOLTH -7z, (R8A, B). TKR#EIRY
H OB BENTEETH - FES GEFILT) T, BHEBNER
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h, BIRSE EEEREBR LTV (R9). ZhITHL,
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BHEIBEERESL 2 v ¥ 2 — 2 ~ W Bk ¥k (computed
tomography, CT) 7¢ & DEGZETE OB LM H» 2 BE
RIRETELLOD, BHIPRSHEOMBEOMERERL Y v
BEREYRANC M T A Z L IRETH Y. TORDEAWR
T, BHEEEREOBA IS ER L% E L, BRITEEA
TOERER L HMETRZE, 8, BIRRE, Vv %
BED 4 >OEFCHIT TR L. BESEHEA COREDRA
BhDBRFHODICHEIEN b DOERER Y, BEEZMCI 3
EEHE - ERORHEROERORF D ILDICEETE» b
DERERY, FTEMELBFRBELOMBEROBEFODIC
MAEAME ¥ I HIBEE 2 S O BRR A BRFE L.

BHEEC BT 5 B OBERTSWTIRRE XA BN
VY, BEAM R T ERALIZ BE L i B B EIIR U5 i A
54h0L LT, BEBERL? MKEMEEFIFCTAX OB MEER
HizEHEL, WELY b 8FIR T AINEEAEEE 1 RCR
WEBEDb L HfE L T5. KR, LBMEBIIRS R
BITBHEBFTEMIZITH 81.0%) wHEDHLA, FIIRE IO Tk
BIRFAICRBITAHAFBRER LA T N126] (B57.1%), 1661
(76.2%) EHHLIhTE Y, 3HANDEFREOFEE £
E oY R

_ERERIREEINR 05 FC 31T B BELB A B & I B TR IC DT
T, MEFMEA106] 588%) ¥ L, FOFEBEIIEX
17.6mm Thote. ¥, BREUGHHRHEEER T LR
B4 (64.6%) & EET, 5mm LA EBERIEFN S BIR
DhR, TORZKIEET 154mm Th-7o. ZORKRIZERIB
TP CT e X 0oE S T LBMEEIRA B iREv R i<
Th, HBEEDREBOBE TEGOBENLETHH I L
R THFETHD. chHL, FIRAFATIZ, D&
bR I EAETIL1268I 116 (91.7%) A ARHEMBRBETH D,
BEIG» BRI EEER E TOEBNT 2mm LT OEFM
EAETHTe. Fio, TRBIRARICE VT HELED S 5
TSR SRR 1661 1061 (62.5%) 2SRRI T, BE.0%
2 b &R PR S B R IR RIS S <
Eobhn, BEIE»LBEEDE TOEBIZELEALD
FEFIE 2mm IR Ch o7, 202 & X h LIBREEIR S A,
PANRIG M, T AREIRG BT 5B 5 EEERIRLB LD L
Exbhi. THI, HEE»DAEEEROBRIT, LB
IR 5 ) C U fi A, PR B X OV R#RIR 5 | <12 ag
HEERBRIEREEE L, TOEE EIBEEEIIRS [ TH iy
32mm, FIRFE TFEH 05mm, TABIRFEATEY
2.1mm T, EHENZ BT BBEET S, MEMED Z T E
TERELT .

S EBRANOBERER L S DS BT 50,
HER W LA R T 7. FORR, LBEESR R
BT D ERBRIIRHEZREEO BECABOBIIREE, v v
SEBEE A ROMERENED S, HEBET LB
IRJ7 15 & EIBRIEBIRORES A ER LT MIRFED
ERBRIKBY VBRERBECH Y, MIROHABEEEE T
AR AREAERD bt FTAMIRS RO ERER I TG
BREEEO T GEBOMERE, BiIREHE, v ~FRET
B Ehsh, 2P R bR LIBRESR, PR, F
AMRAAC BT 2R RBOERIERDHIC L 5 RHTH
RN

IDLABIBREOERNTELIEACSWIEET S

E, FPHRES TIRESREEE L 0 LIBRBEEIR ST A B
BEETHENETL TS Z L2 RS MEREOERER
FICHEGHIZERTA LA BT RA. 4, BEEEOY
vAFRIZE LTI, BEBE X VKBRSV AEBAHE IR
TLBY 0 Z 0 X 5 EEFARCRE LR, W
RV vAELBLT, LBHESRSACERLE LD L
Waha, iz, FURITEIZHECIRE S BB & 7o - T
B0 DB HREIERBROEEL LD LD LHENI A
A, FTRBRAMIKIZ N 51 Y OB AELEL, ZhiliEE
BOVELOOEEI I~ TWAHAREMELRD . Z0kd1c, £
BREBEERFECEIERT A Z EIIREOBHTH D, HE
HERLEETHALEZOND.

ST, BESRCN T 5 BRI RIERE TR > TH D
2B v AEIEERT O S LR RS EIIEFE T A
B, LIRHESRMEEODBEFEILELAC L DD
Z0, LIEFEBRAR IS AEELY ADELTRE TS
HEPIELXETETHD, REL "X 2em TFTOBETLL
PN R ERELEDZ L LD, 2em WTFORETY &
BHIEBRGEEDO LRI EETHH LHE LTV A, K
WRTI, BERN 2om UTOEFIZRE LT b D0,
EBEPLOMOFREZNRT LBOBFTRBEOEL iz 2w
TIREEZEDTOIEW. T, ER"REGUFC L 528
PALEAERREIERELERYE L, BESEOBRK O
DI E, TREABY S DR SEBD en bloc FK
SETHDEBNT WS, F b LBMEEIRAEOMHE &
BOERKERORE b LIBFEBIREERELRT Licy v
HOTRLIBERFRETD 2L DD, BHOMERE TIZHREE D%
SYRIIDETHS EBRTWAH, KFEORKREL S, BE
Bl EDREFPIR TR LIBMEBRME#E DT LY
BREICHREHDREELABEREBEESHEIRTR TS
5. 2L, BRYREACLERCEBERBERLZ DS
AWE gin, FIBRREIR, TREIRSEICBT DS RN
BROEVEERTH L, LBEBEEBRSHUIRC X 5REEH
HBOTELYBRBLETHS. TABIIRIA T, BhERy
BRL TV A ERBECREREIAREERBEO S CEST
HEZERHBD L 51 Y OBHEIEEROBEEIC I - TV
TN L D TABRIBETEIRMIABE - T B LDEEL
bhs.
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3oomESFM~DFEEFERBERLRBEEHCRHN T L L
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Pathological Studies on Retroperitoneal Invasion of Pancreatic Head Carcinoma Toshiya Takeda, Department
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Abstract

To evaluate the mode of retroperitoneal invasion of pancreatic head carcinoma, 21 resected specimens were examined
histopathologically. - The three-dimensional analysis by serial section was performed in four cases. In this paper, tumor
margin was defined as the outer margin of desmoplastic cancer infiltration. Seventeen patients (81%) had retroperitoneal
invasion toward the superior mesenteric artery, 12 (57%) toward the portal vein, and 16 (76%) toward the inferior vena
cava. The mean distances from pancreatic margin to the invasion front were 6.5 mm (range, 1.6-17.6 mm) toward the
superior mesenteric artery, 4.5 mm (0.6-11.4 mm) toward the portal vein, and 3.6 mm (1.2-11.0 mm) toward the inferior
vena cava, respectively. The mean distances from tumor margin to the invasion front were 3.9 mm (0-15.4 mm) toward the
superior mesenteric artery, 0.8 mm (0-4.8 mm) toward the portal vein, and 0.9 mm (0-5.4 mm) toward the inferior vena
cava, respectively. The mean distances from the invasion front to the superior mesenteric artery, portal vein, and inferior
vena cava were 3.2 mm (0-13.2 mm), 0.5 mm (0-2.0 mm), and 2.1 mm (0-4.8 mm), respectively. Based on the three-
dimensional analysis, the main mode of tumor invasion was neural invasion around the superior mesenteric artery.
Desmoplastic cancer infiltration was mainly observed around the portal vein and inferior vena cava. These findings suggest
that it is necessary to perform combined resection of the portal vein and superior mesenteric artery in cases of carcinoma of
the head of the pancreas with retroperitoneal invasion.




