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Experimental Studies on the roentgenologic opacification
of the Pancreas
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Endoscopic pancreatography is an effective method for morphological diagnosis of the diseases of
pancreas. It is employed widely in these days. However in regard to the changes of pancreatic
parenchyma and stroma, this method is hardly effective as it gives little information and therfore the
development of new method for the roentgenologic opacification of the pancreas has been desired by
various circles.

The author prepared a new trial contrast medium by adding nonionic surfactant, polyoxyethylene
caster oil into Meglumin lodamide and infused it into pancreatic duct of adult dog and. obtained good
pancreatic visualization.

Hereunder is given the report on such trial. Under this method the mechanism. of visualization is
considered to be as follows. Barrier function of acid mucopolysaccharide which is the component of
protective barrier of pancreatic duct is inhibited by the action of surfactant and contrast medium leaks
out of pancreatic duct into pancreatic parenchyma and stroma and as the result visualization of the
pancreas is accomplished.

After such procedure, pancreas, liver, kidney and spleen were extracted with passage of time and
examined under optical microscope but no apprehensive disturbances were found with them. Since this
method enables satisfactory visualization of pancreas and observation of the process of disappearance of
contrast medium with passage of time, it is anticipated to be applied profitably to the diagnosis of

pancreatic diseases and to the clinical uses.
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ORiRE B2  Lic. T ORBEEIC L 5 EE
P, 19684 McCune!® 7% Eder o Fiber-
duodenoscope % F\THID TITie 27 b D T H
b, FEzIs T4 19694F 1= Fiberduodenoscope
DRE S, FFECKH®, @A AEOWT
NRSIIEEEEEC o xHE L, chicolf
RERENCHLBF» Mahic. ZogobiEk
B35 ZOHEEOREIHEE LL, 4TI
PRI 5 e b i RS2 s & LT
N—=FEERT A, L L OBRE S
MeDT B I I B B, BERER ST 5
BRIATHTH D, KEkoRRPERHS L
TWwb.
—FHREEY OR S, anilin Rfagio = —
FALEH™, 55\ HHPRU = vF B0
r & vEkdlE, Wiz alloxan' 2 HWCf e
fufc. Las L anilin {fa38o 2 — FLEY, RO
D~ v 7 VBT, T O E RO
%, FRERPBONT, ~ v vi b sBRERKC
HFBBRHEENT S BT, L D ERRE
Shie.  alloxan o J KEMfaL B4 5%
HEHSh, 7REMRIIEHREEED 2 %5
DHETET, ToefrEFTHCRLE S T
RO L3 % bz, ¥ Kisseler!?12 13 Secretin
EHC I VB2 5 CHAH 5 Bt © 8 < ek
LT, REHEMHILEE L, WicgEBpER v
B Sk & AL, EREROMIEN LT
W, S ARSI SRS ST e,
HI BRI BIREE Y TSR 218 L 5 & F
R4S, HP® (19644%), Taylor® (19664F),
BE™® (19674F) LI Lo T lebh T\ 52,
R TBEERI BT LT winy, Higk Hio
Wk, BrsE4H Popiodol Suspension % Fi\ 7z )ik
¥, BROSES RGP oW T LIBigREE
G OW MR REL TV 5.

EE IS H, FHEHACH ShTv5RES
HEERET VT, BREEYEES BT
WHIERIE L, KRS T2k,
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IO A O ICEBRFE

HMETR R AR A08R % TR A [T s .

1§k

245l R 2 T FEHY10kg D BRI Sodium
Pentobarbital(Nembutal) 25mg/kg % JiFJepy ic % 5-
L, £ERBETTEofk. %o T EPTR i T
BAIE L, gl & e opa i {pEL,
RIBEE 2 R D Z h I FRIGHC/IMLE BT, 277 —
COHEY) =F VT o — TEGHA Uk D biERE
LT ERE B LU T E L.

(Fig. 1),
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Fig. 1. Technique of cannulation and relation of
the two main pancreatic ducts to the common
bile duct

2. BRIEEYH

Meglumine Todamide (Conraxin L) [ZJE1 o
M RG] Polyoxyethylene caster oil (LLF
HCO-502u%3). % 2.5%, 5%, 7.5%, 10%

& 4 OEIETHIN LI LR % R0 R4
wrhERAVIc EBFA ORI 3 ~5ml &
L7z,

3. EMANEARE

TEEHIOW ARE Y —ECT 55, Yvy— 7S
RBPRPIFEEIEA A v 7 (Model SIP-T) % f
Wiz, EEAEELE — & —- 0EEEEK X oThf
BT H LAk, 14k 0.2ml. 0.5ml. 0.7
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Table 1. Nonionic surfactant used

Polyoxyethylene
hydrogenated
castor oil
derivative

Chemical name

? E ?—(CH;—CH,—OJ;H
CHZ"0“C—(CHz)m'—CH—{CHz}s“CH:

3 O—(CHz=CHz—0)yH
CH—0=C—(CHg)o—CH—(CH; )y —CH,

4] 0= {CHz—CH—0)H

I
CHa—=0=C=(CHho=CH=(CH:)5—CH,

Chemical structure
t+y+zu 50

Trade name NIKKGL HCO-50

HLB 13.4

ml. 1.0ml o 4 B L L7,

4. XEEE
ERFNEARNC R & LT, M2 5o
o BREEE ARSI, XEEHTC, MEY
BOHBRBEAHZE L, 30871, 1 490ET
Y L. BB AEAR T, S Eo
THERBO, HEH O RS T~ OPR 4 i
BL, BREXBRELTRot. X, BEMEo
MEE—FBARBCT 50, WBREROTKE
Wit Lic.

5. MRS

S TE: 105, 2H, 5H, 14 H, 3
# ), BWICERE, 67 B SR 4 Sodium
Pentobarbital % ik L CIET- &4, BEAHEHIL,
H-E e % 13720C, A@MET X 5882 Lo
FiErBZzE Lic. 37 ARV 6 BOEMAETFR
CoWTiE, ofich, B, MaoFEERc
DWTh, HEFEEOBFEE R Lic.

I SEEARLHK

1. EFAID HCO-50 PR O° s R#IH: A
153

5% Conraxin L i A Liz HCO-50 jpy
% 2.5%, 5%, 7.5%, 10% %2 TG
Il oTehER,  2.5% W Tl +4 e RS EEY
BB ORT, 5 ZMEL L CREEM GRS
HCO-50 e 5 % & L, @\ CiEghe @ B

HSIE i e gl sl Wisas g2 %

LMOET ThH %S HEHEAEE % B Uikl
B HEAEESR 0.2mal/min CLEEGIIE SR
BHY, 5 2 BN H40% 13, BEEIRETH
Dl HEAHEYR 0.5ml/min [ EWC45 L 75%
Wi RGO R b, 25% D&
e CTERE LR CERAVBE~TH L
DT, T4 i HAE 23 B ol tho
TES

2. HERE

a. FEEf 1

HCO-50 ¥ 5 % A% 1 ml/min oA
R, S/oENEAGIOSEMREEYZS L, T,
Iml AR ik, BV =F v s o— THAY
L DR oxER bl o TR S h, £
i & [FIFFIC acinal filling iz X % & Bih 2 RMa:
TOBRRE T RAET B 2%, B2 8 Lo an
LDl LRy, o LR ot
AEDBEE T D bh s (Fig. 2),

BREAIEA RS 2 ml 3 LR © 1%, &
FNIIEEIRC O F AMICIES b, —ERik R g
TICREL, EosMEREPRcHiKT 2 (Fig. 3).

EARD 3ml T 5 & EHIT F <&
LD | oMER ST D EF SR b
LI, BERECIEHH TN L, BEoAR Y
ALTWBHC EDbrb. X, EEHOBHIC X
D RGO BB bR (Fig. 4),

BICHEARD 4 ml T 5 L OB, ®
FAER ), ERECE LTEAFRCES
KGR B LT < 5. Pl s — 5 -
oot A (Fig. 5),

5ml AR CRBEDE:E L, —EAREE &
b, BmEFNPEH SR REBELTH
DI L BT LTRSS~ L isoTn %
(Fig. 6),

WA AR TRI05 0% Bos &, Wi
TLRCEHRDOEIEE T B b h, E
EROPEEEPRENE LTS (Fig. 7).

b. S2Euf] 2

WG A WIEHERT X oCligs Ui, &
FUEEN 1 L REBEc HCO-50 J@prs5 %, bl
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Fig. 2. Frontal view of pancreatogram one min. Fig. 3. Infusion of 2ml of contrast medium. Panc-
after the beginning of the infusion of the newly
devised contrast media. Contains 5 % of HCO-50,
infusion amount is 1 ml.

reas is diffusely visualized at its entire area.

Fig. 5. Infusion of 4ml of contrast medium. The

¥

Fig. 4. Infusion of 3ml of contrast medium. Contrast

medium reaches below the pancreatic membrane periphery of pancreas becomes somewhat obscu-
and outer periphery of pancreas is contrasted at re. Thick linear images running in right angle to
its entire area. Pyelogram is observed at this main pancreatic duct are observed. Pyelogram

time (mark). becomes clearer.
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Fig. 6. Infusion of 5ml of contrast medium. The
periphery of pancreas becomes further obscure
and irregularity of contrast becomes remarkable.

Fig. 8. Lateral view of pancreatogram given by
infusion of 5 % HCO-50 for Zmin. at infusion
speed of lml/min. Pancreatic parenchyma is stai-
ned in relatively dark shade at the proximal po-
rtion. of the point where cannule is inserted.

HOAREE S 0 e &k iE Msdl: B2 5

Fig. 7. Roentgenogram at 5 min. after end of inf-
usion of dSml of contrast medium. Very light and
uneven amount of contrast medium is observed
to be present at the right upper abdominal part
but the contrasting of main pancreatic duct and
pancreas is already disappeared.

Fig. 9. Infusion of 3ml of contrast medium. Panc-

reatogram of proximal portion of the main pan-
creatic duct becomes clearer.



B 494 2 A 250 91-(17)

Fig. 10. Roentogenogram obtained by infusion of Fig. 11. Infusion of 5ml of contrast medium. pare-

4ml of contrast medium. Contrast image at pro- nchymal image is clearly ohserved at all regio-
ximal portion of main pancreatic duct becomes ns of pancreas.

still more sharp and clear. Periphery of pancreas

is also sharply contrasted.

Fig. 12. Roentogenogram at 3 min. after fhe end Fig. 13. Frontal view of pancreatogram 3ml of ne

of infusion of 5ml of contrast medium. The wly devised contrast media containing 10 25 HCO-

shade of pancreas has become remarkably pale. 50 has been infused for 3 min.
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Fig. 14. Roentogenogram obtained by infusion of
5ml of contrast medium containing 10 % HCO-
50. All regions of pancreas are stained in dark
shade.

HAREEOH S B4k B2 s

Fig. 15. Lateral view of pancreatogram immediat-
ely after infusion of 5ml of contrast medium.
Image of pancreas becomes irregular and linear
images running right angle to main pancreatic
duct are observed.

Fig. 16. Histological image of pancreas extracted
immediately after contrasting (x40). No. abnor-
mal findings except medium degree of dropsical

degeneration between cells.
g

Fig. 17. Histological image of pancreas of the dog
which lived for 37 days after application of pan-
creatic visualization{ x 40). Dropsical degenerati-
on and light chronic inflammation of lobules were
observed but fibrosis and necrosis were not found.



IR 494 2 H25H

F1g 18 Hlstologu al image of pancreas of 1he dog
which lived 90 days after application of pancre-
atic visualizaion (x40). Dropsical degeneration
between lobules is observed but inflammation,
fibrosis and mecrosis were not found and island
of Langerhans was also normal.

FINEAGEEE 1 m1l/min TH5.

WEHANEAR 2ml BT, EFodf
TEMCIES U v s ERE oE R RO
DRENVRBES LS. FREBRFERLE
THEMEEEE L LTR bR AH, KRS T
o HRTH B (Fig. 8).

TEAEEAE 2 3ml Wics &, FREAFTALH
DB LRI — JRIRE 7 b, ERAEG 1 & Ric
b, acinal filling 12 X % L Bbh 2 BERE I L
Rbohicw (Fig.9),

T AR A 4ml Kie s & ERETRAEE ©
PeEEG, ¥ TREEYM 2, K o2&
LBt E e b, FREEME X K o BER
@h, CEAMOUESIBELTRD bha
(Fig.10),

HERH) 5 ml FTEARO XERETIE, BL O R
Bl —fEmE s s (Fig.1D),

EHEAKT 3ROXEB T, Kok
ZLP 2Tk D, EFHIOPHIE»TH
BT EERLTWS (Fig12),

. SEBRGI 3
mxm&mﬁ%w/kbti?ﬂ&ﬁﬁb,ﬁ
HIE AR 1 ml/min TOEHERB Y425 &,
FERH 3 ml P ARFO XEME T, ERE 3RIR
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¥FCHOBE IR TWaY, BHEAFIIERE TR

{, BEE IIFVEAMTERE SR (Fig13),
x5 ml ¥ THEATSE, BEER LK
whic>T—Bigg LTt % (Fig.14),

HEH% 5ml A, EARHIELELE M
Wi LTIRE L XEE o, FFEE T LTE
ks ERE By bh s (Fig.15),

3. MR

a. [HEHHAR

Y ES ORI AR 4 floa e, #ifaf
DFMEHZELY RS EEIC A b b l, R R
Hitieho7z (Fig.16).

437 H A & B ERA ORHIE T,
ANER OIR B L & B OIBME SEE A R b
AH, BHHMEER OB, R bhithok
(Fig.17).

FIC LR B D RIEFRG © KT
1%, NERMCEEE OB B BN, BERIES
BOEHE, BIEREDT, Aoibfiiaizonc
KEbLIER chote. (Fig.18),

b. §F, BRUMAR

% 1B, 32, 6 2P AoLFERD
B O % 3 2 fiHE LB Lo iR, IFROVERIC
SR X s b, 2<Bbhiho
7o B, HFHRasE o FLie il D ZEpE R oS
i, BekuwTh RMEOZEILIERD bhis
Aaofe, RS L ELE e L, B Ao f
Hxis ot

IV 2 =
19514F-Doubilet®® 3 operative pancreatography

i LTk, T ohkBEEROH L\EIE
FRBME E LCHHE Shie b, FiRE & 20
BLT5FEHEOG R By, A —F viEEE
Eie hBlepofe. £ @ $#1365% 12 Ravinov!®
A, VERERF T cannule % £ nfpgic+ 4RI EL
B AL, MTHREEELTRoks, 8
i 1 IOy R+ &, Sl T
feinote. L bIC19684F Mc Cune® Aipgfifi
BB ERE A E T 5 R, ok, B
FEBRZoF kAL LTSAKLAVbh
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%X ycinof. L LEDZEMOE R R
bhs—77, REEE TR O 2HEEORE, M
%, BEMULER R R ORI L O F I R
BB SRR BT B B b PEE R O 2 TR
LIBHERES & OB REEIS A B D, UHE
BROMEORECM L el igc,
ARO[ RAEORALS R bR, FEEEEVE
DOEFESIGEN 2D 2 A TH DT

FH L, NREMEESREY BVCRERELY
Ba2B51i, EANEA LEEAID S X
DIERE~ECHCTERT S LT Lo TAREL
ishb0LEL, FBETERTE LTS+
P RAEE R A W L 2T LR A R ok A
Rl L.

0 JEA A PEREIEEA X, EHEEE
MLTEoEAEY TTET HER A 50, £ O
mechanismiz f LClx M. Suzuki 2778, EEpERH
Fehplipidicxtd s 8E, h, B, TEL
E LDt REEE R —HTH Y, REEE
Flo b ofifk e » 2 3 EREHEAX, —HTH
B LT, X, JEA A R EEEAOE
sEEETTAEYER 2@ HLB (hydrophilic lipophilic
balance) {HIZBIHEA H D, ZOHLBE D L&
& &b FEBMETTAENE A RN U A ER Tt
ECEL, FICHEC S & AT
% (Table 2), A#EEHNC{FH L1z HCO-50 D H
L BfEX13.5TH b Bl THEFR 50 <, 1Eo
TEEVNEM L HREEE OB CE L R
EHER v 2B,

—77 Konock and Thompson® = X EEAF |-
Beix Alcian blue [5itf, P A S[&EtED &4 7 vk
TG RBE ERE, TOHWMD EE 2 B DR
DHEBRTHEEbLATWT, TOHBERE IS L
[HESEE & DT protective barrier - L-Tlij%,
Z OMBEEY, TOREMEE X bk o = 24
BT IR TWE LEL DR, JURBMED
FRPE B S AOE D RR T, MAFESE R I
MEDEAERT, < LBl siEgE R E
T|OFERI S, B L OMME DTtk > Mk
k& IORR ¥ BEE L HTO—2L EhTuw

HARESRE R ol sk H25

Table 2. Pattern which shows relationship between
the increasing activity in capillary permeability
and HLB of nonionic surfactants. (M. Suzuki

et al.)
£
5 | pegnol L-1z| \\ikkak MYS-45
il . ({8 l —~—
= L 15 20
Lipophylic <—— HLB ——> Hydrophilic
5

WoT, ThbLOFEETEEM LT, Kk
DEEBETFLEETH L, WELED potective
barrier T& % Fetk 2 = LI FUEiEEH 2 7
AL, TOMBEDETIC L ) bamier FEAED(K
TaBE, EERVET LD ME B 3558
B, BEEHEREVMEOhLLIDLEEZ DA S.

N, HEHAOKHE LY OB/PETEE 55—
OFERET L LT, SEFOEAEE, b
WAEDBH B, BRI T, B84 50cmH,0
Pl ERE®BE, Vv @ AR ARt
7o b I - BRI X ) R iE ) v
R BT 5 S dhic, BRI S C 2
HMHh Tk P, I Pirola™ 13, BEAFRN~EAL
fz india ink Z23PEDIEFWED b & THEE~
BT B LIENT 5.

3, VBB UiciE A E OB LT,
Anderson? LJREAF I~ A L7z india ink 13, B
EOWEE A3 i periacinal space (T
fH, T2 L0 U v RERGERELR D Lk
Tk b, M, Waldron® |34 ~Sodium diatri-
zoatewE AT % & Rfflicpyelogramiifg i h 5 &
Enb, RKEMGEFEFNE duct interstitial venous
pathway % T X D EEH S h 5 Lafi<Tw 3,
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AR I\ T, EMHREAHEE 23 0.2ml/
min T EFEROITHE0Z 2 bh, FHEA
WL LTIk 0.5ml/min P B, o
C & ERE & b EH o SRS T B 51
¥, RFRPEEMEYE T, B o8
B EHAIRCHIRER Sh B RS+ v i
RFHIPCIEA L, BEFHIA B pool 5 MhBEH
5. ZOEAGKEE, 1ml/min 23F5H T 5o
b

BRI BET B %R D 2 BT X 5.
Blb1) 4T L Feo> protective barrier o[EEic
Lh, HEABOREIN~OWBICERET 5 %k
FEDTREME L, 2) BEHAROREELFO
DRFERIT & 5 S O TH 5.

protective barrier DEECE L CiL, A4
DEHFC LhiE, 2 248 % )35 hyaluro-
nidase ' REDOPEFIEA Lizk = A, AHAA
BARZIEA Lot iR 2 2280 e <, Mk
Fa&inv. X, JEA F HEREEMEF O BRER
2Tk, 4&ff polyoxyethylene oxide GjEfi:
Fa KBCHE L EB SWoENHD, HC
ORFETEMA TR EAA e {, Tween R
TEHEPEANC U CER AR A S i~ % o1 il
TH D EBNT 5. KEEEEHCOWT R
FEOIN< Waldron®® . Sodium diatrizoate 13-4
DFECEAT S &, BEFNELIICRG R
PRI h B e, FicimiEsE 2 200 LG L
TWwa, RERCHRTS, EHEEROMAMENHRE
Diafe, BEKHETRTRERNLL, Fofl
Off, &, BEOXEFMC LELY Righ otk
cE &y, RIFEEERIORER & LTk, Bax
NBRMBRIFAA ETe {, AEOEEIEH~ DT
RSV EZELLRS, L L, KHEREERC
B ZEIEROFECB LTz, Ehic & 582
R TRA1+4Th ) 4BROBIRRFABDETH
5.
FEHEODHNER LT, A xo
THEE EE I D & LR, FHECEy
X OTHREENBRL, X, EMEONEEE
MEETEXB SN,
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1) BERE EABPERE % & OB, 2) R
FADHERE, 3) 18K © 2Hi, 4) adenoma,
acinal cell adenocarcinoma, islet cell tumor, 5)
I LBVEREE, R OMRRBHEREIEES o 2 M o Wl 2 ¢:
RS h 5.

vV iE B

1) RER < RIEERE AR BT i A
L, PESEE D BRE I IS G v 137,

2)  Fri&HNL Meglumine Iodamide 3o
A P FUEIEPER] HCO-50 % RN L #ME Lz b
D¢ HCO-50 J&HE1L 5 ~10%, HEAEEE L 1 ml/
min, FEAFIL 3 ~5ml BNEFTH O

3) R, WSS $h s R
Flhe X b, WEE - B protective barrier > ZE( %
FKiz L, BEEPICHEEA Licil i e & v jsE
BUCH T 5 R5R, MEMEAEohs L% b
B,

4) FiEEHIE L » OBEE DT, V) vt
F, MEREETRERCHBT L, EEEFEZD
WEECORT, B, M4k o i AR 1 v om BRA R 22
TN EEE L Bicholk,

HIEE, AR R s R, IR, SRR B R
MZER e s R ERL 23, AR LS
Kie B HAER, W54 B j PEIGk BB #3%, SEY
i, BEEES - YoRikE, Rods8a o
R R ¥,

(AU EOE g 25326, B EAEFIMNRESRE
BTHEELRL),
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