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Experimental and Clinical Studies of Pancreatic Parenchymography
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With a view to detecting early cancer of the pancreas, it was tried to opacify the pancreatic
parenchyma by means of intraarterial injection of a new contrast medium devised by us, which
consisted of 2 to 5% polyoxyethylene hydrogenated caster oil (HCO-50) and meglumine iodamide
(or diatrizoate).

In experimental studies, 10 ml of the contrast medium was injected into the gastroduodenal artery
of a dog through a catheter introduced by Seldinger’s technique over a period of 30 seconds. On
completion of injection, the parenchyma could be intensely opacified throughout the pancreas (pancreatic
parenchymography). To evaluate its detectability for a small lesion, a pseudo-tumor of less than 5 mm
in size was prepared in the pancreas, by intraparenchymal deposition of isobutyl acrylate (Aron
Alpha A) through a fine needle. Pancreatic parenchymography was performed in this case with a
favorable result that the tumor was recognized as a sharply defined filling defect on the parenchymogram
corresponding to the mass, No significant side effect could be seen serologically or histologically in
dogs submitted to this procedure.

The procedure was then carried out in 61 patients with suspected pancreas cancer including
metastatic or invasive lesions from the adjoining organs such as bile duct, duodenum and colon, A
catheter was introduced into the gastroduodenal or dorsal pancreatic artery, then 15 to 20 ml of the
contrast medium was injected over a period of 5 to 10 seconds, Films were taken at intervals of 1
second for 15 seconds from the beginning of injection. Intense opacification was successful in 879
of the cases. The pancreatic parenchymography performed in patients with hypovascular lesions such
as cancer of the pancreas, cholangioma and metastasis of colon cancer demonstrated the lesions as filling
defects on parenchymograms., And, in one of the cases, an operation-proved, small metastatic tumor
from the colon (11 cm in diameter) could be detected as a filling defect. On the other hand, hyper-
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vascular lesions of the pancreas were shown as more dense stains than hypovascular lesions. No

untoward reaction could be seen in the patients subjected to this procedure,

Consequently, the pancreatic parenchymography is considered to become a useful radiodiagnostic

method, especially for detection of early cancer of the pancreas,
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Table 1 Cases of pancreatic parenchymography

" Primary carcinoma of the pancreas 9

Metastatic carcinoma of the pancreas
Cholangioma
Carcinoma of the papilla Vateri

Carcinoma of the duodenum

Carcinoma of the gallbladder

Leiomyosarcoma of the retroperitoneum

Fibrosarcoma of the retroperitoneum

Malignant lymphoma of the spleen

Carcinoma of the colon

Carcinoma of the jejunum

Grawitz tumor (Post operation)

L el el e el e e e K= R K =2

Pseudocyst of the pancreas
Chronic pancreatitis 14
Normal 16
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Fig. 1 Normal pancreatic parenchymogram (arterial phase). Twenty milliliters of contrast rnedium
which contained 2% of HCO-50 was injected into the dorsal pancreatic artery, During the in-
jection, parenchyma of the pancreas can be seen increasingly opacified, and the margin of arteries
shows ill-defined features.

ey T ¥y

Fig. 2 Normal pancreatic parenchymogram. One second after the end of the injection. The
pancreatic parenchymal opacification was clearly observed.

gL
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Table 2A  Pancreatic opacification in chronic pancreatitis and normal cases

Chronic pancreatitis 14
Normal 16
30 cases
B P;mcwauc opacification
Wedged artery Cases - — i
Head Body Tail
DP 15 13 ( 87%) 15 (100%) 14 ( 93%)
GD 10 10 (100%) 5 ( 50%) 2 ( 20%)
SP 3 1(33%) 3 (100%) 3 (100%)
CH 2 2 (100%) 1 ( 50/4.) -, 0

DP: Dorsal pancreatic artery

GD: Gastmduodena] artery

SP: Splenic artery CH: Common hepatic artery
Table 2B Comparison of pancreatic opacification in parenn.,hymog-raphy and arterlogj aphy
. Wedged Pancreatic opac:ﬁ.catlon I)en51ty Du:attlon
case§ |— ——— 0 00 |
] Head Body Tail (+) | (-H-) 0—3 58‘0.14—7 sec.| 8 sec.
o DP 5 11 13 13 ] 7 6 | 2
LB L e Camisiplsto] (vl wrte | ok | sk
Control GD 10 (1000/) « 583/) ( 230/) (7OZV) ( .380/ g 3| ¢ g ‘ %/
Conraxin-L or ] £ sl PR B AL 30250\ (40%) | (40%5) | (20%)
(76% Urografin) | P 3 0 3, 3, e e 2
L 00%)| (100%) (67%) ( 33%) (33%) | 67%) |
CH 9 20/ la 0 1 :-10/ 10 ] 10
i (100%)! ( 50%) (50 ) (5021 (50%) | (50%)
DP 15 130/ 150 140 os 130/ % lg
1 C87%)) (100%)| ( 93%) (13/0) (87%) (33%) (67/)
Parenchymography |- ——— 10 - R R e 7 1
HCO-50 & GD 10 o/ 1) I7) os 007 [7) (y
Comaxin-L or | |~ | €100%)f ( 502%)| ( 20%) (30/0) ( 70%) | (40%) (60 )
& 769 1 3 3 2 1
{}52;:?20 %) 5P| 3| (s 100 100g) @359\ (6798 (33%) :67?/)
2 0 2 1
e 2 el (soml (100%) 50%) | (50%%)
30 cases: C'hromc pancreatitis-14, Normal-16 cases
DP: Dorsal pancreatic artery ~ GD: Gastroduodenal artery ~ SP: Splenic artery

CHL:

Common hepatic artery
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Table 3 Pancreatic parenchymographic patterns in malignant tumors

Cases Tumor opacification (—--) Tumor opacification
Filling defect (+) Filling:_ defect
Visualizating Border
Clear Unclear ‘|
Pancreatic cancer 9 9 (1D 0(C4d 0(4) 0Co
Invasive lesion 9 9 (0 0 (6 03 0Co G
Metastasis 2 1C0) o0CD 00 1 (D

( ): Control (Conraxin-L or 76% Urografin)
Pancreatic cancer: IHead-7, Body-1, Tail-1

Invasive lesion: Cholangioma-2, Leiomyoasarcoma-1, Fibrosarcoma-1, Gallbladder ca.-1 Malignant
. lymphoma-1, Duodenal ca.l, Vater’s ca.-2

Metastasis: Colon ca.-1, Grawitz tumor-1
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o<, BBEE 26, Mo 55 BEREETGA
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(Fig. 6, Fig. 7). X< # 3% w13, H~0E
FIREE TH - 120y, WRERH-+ IR O IFRE
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Herrw b B HRE S hie (Fig. 8).
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Fig. 4A Case. 1 46 vyears old male.
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Pancreatic head cancer. 15ml of 2%

HCO-50-Urografin was injected into the inferior pancreatico-duodenal artery.
The whole pancreatic head and a part of pancreatic body are seen well opaci-
fied. In the parenchymogram of the head, a filling defect is clearly observed.
At operation, a 2x3cm cancer was recognized corresponding to the filling de-

fect.

Filling defect

7~

Fig. 4B Schema of Fig. 4A
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Table 4A Patterns of pancreatic parenchymogram

Patterns of pancreauc parenchymugram

|
i cases |—— . —|
| [ | Homogenous Acinar Irregu]ar mcttled |
 J— S —— . . . — — —
T | | | |
| Normal |16 u % | 2 (12%)
—_— _— __.__i B— - ! - - - S |
Chromc pancreatitis | 14 8 (57/) 2 (14%) 4 (29 % I

Table 4B Compar:son of ERCP ﬁndmgs and pancreatic parenchymographic pattems

ERCP findings Pancreatic parenchymographic patterns
K F 6 Cases |—— | S
(Ramgai’s classification) Homogenous ! Acinar Irregular mottled
[ Slight 6 5 1
Moderate 4 o 1 [ 1
I

Severe 4 1 [ i :

Fig. 5A Case. 2 46 years old male. Pancreatic tail cancer. 20ml of contrast
medium was injected into the dorsal pancreatic artery. A filling defect is seen
at the tail of the pancreas. At autopsy, cancer was recognized corresponding
to the filling defect.

Fig. 5B  Schema of Fig. 5A
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Fig. 6A Case. 3 3lyears old male.

Twenty milliliters of contrast medium was

injected into the dorsal pancreatic artery. The invasive lesion of leiomyo-
sarcoma was clearly observed at the upper margin of the body on the pancrea-

tic parenchymogram.

/‘ =
p

g

Lﬁf“ ’

Fig. 6B  Schema of Fig. 6A
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Fig. 7A Case. 4 3byears old male.
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Twenty milliliters of contrast medium was

injected tnto the dorsal pancreatic artery. The invasive lesion of the retro-
peritoneal fibrosarcoma is demonstrated as a irregular filling defect on the pan-

creatic margin.

e

& TN

~__")

Filling defect

Flg. 7B Schema of Fig.7A
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Fig. 8A Case.5 39years old female. Cancer of the papilla Vateri. 20ml of
contrast medium was injected into the dorsal pancreatic artery. The whole
pancreatic parenchymogram was clearly observed, and the outer margin of the
head shows irregularity. The occlusion of the posterior pancreatico-duodenal vein
is seen. At operation, the invasive lesion was recognized at the same site.

e

Filling defect |
& /

I' Venous occlusion

Fig. 8B Schema of Fig. 8A
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Fig. 9A Case. 6 O5Sdyears old male.

AAEER MRS HaL8 H 45

I||

Ten milliliters of contrast medium was in-
jected into the dorsal pancreatic artery.

In the parenchymogram, a small fil-

ing defect is seen at the tail of the pancreas. At operation, a metastatic le-

sion from colon cancer was recognized.

Filling defect

\é
J
== //*
Fig. 9B Schema of Fig. 9A
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LhtERAbBREI T, T, S MmE
NI X D e Eh b i, BIEDH O
WPz EhoYEIBcE s LohrkEw
fER L Ebhi., Tiebb, GD XhiEAL, #
THEBIR 2 A S BB E CAB R DT, Bse
o RIF g g B ht, LmrL DP X
DA LIBITH, BTl TIEBIIR 2% R i
FELTHT, REEARIERIIRY X SRR LT
Wiefleik, BElt X EEEhieh o, F2
DP kb 'H A l_/ﬁ.Jé% Ty ﬁ?ﬂg‘DE‘éﬂmﬁféiﬂ‘ﬁ*E
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izt L TR o T aomicifisk LT3 2,
ZRIEPET I arcade O T X B 1E
WHlo wash out IR\ LS Hh g,

—7, EHBER O OFGRREIC B LT,
[RERE 13 control W H LT B IEBERT
Wis, ZHBAEADEMEE X D SEHCBH
T Bk, BEOEKA LD LEIR~ DT 22
h, FEAC pool THERLEL LIS,

AERH & RIFEINR, ERE DA Ui 8
&, BERRCH, B8, BEoEEEBCMHE
Wk piabhnicw, FYLEH &5, Ln
L, BEIMER ~D BFHAY catheterization 7R
WHERHA, ThooBiRL Y OB TN /s
FEHRERE BN, FHEEZOLRS.

E. EMEHCET3EEEEEBEOTMN

ARG % HAT U@ 9 floi, vy
MY HREEEGEPORERIER L LTl Eh
7o, 2oz ki, ;O microangiogram 1235\
T, MR D EIMET & L ORER BN, P
FRO KA H, BJRD encasement B Ffk L Li-
avascular~hypovascular 7o CH 510, Ak
Bl T PR xhi-REELEE © kLR
HERFRERE S o efedb lEL bhB. K
W X BRI, BRI O
T, EOMERFEAY X < FEb Lk,

ECRAE, iR, B vosfEom<
hypovascular Jgffiig @ i~ EHEZEK L, [H
R RBRGE LTl bhi. chor, &4
Il & DK & R RBME DTN, [E
B EH D encasement HFfhE Lo bDTHBH I
¥, TOBEIIAYET D, FEREREE
BT LR, BEREE 2 h o OfEE L O vascu-
larity O X B LD EMEND. FioiEEo
EEBEVIEERBARE LTELI bR &
PO C X5 tE L bhb.

=75, MO 55, SFHRTGAE SRERE o o
{, hypervascular jrffiEcd, FhbolE~n
HERRFE I EH ARG OB RGE E LT
W EIhic, chil, ZoFScksdsohbo
[EE D SRBME S, & «Bo 5K, BEEIRCTH
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b, BERBIRDBES LT, BIREREER
HEBhizbo tBbhs,

Grawitz [{F 2% BEEHHS @ IR 8H L fEM©
T, JES 0 BEABIIR X b BE A MR 5T
b, BREEEMGT, OIS 2t BT -
THIZE Shb. Zhid FUREAMR & F¥Is o
vascularity @212 X b, WHE L UCTER X hi-
bOLEZBRS,

—ie, BREE L, BEOMEREEZ LE 5 m
B O FuhMEE 0.3~0.5mm R XhTxb,
FhUT © #rhiise s 5256 13 iRE U 2 7
V. Lo T LA Zh Ly otk 4
TRE R 45 LRBT 2 FEREG 2 ERE LB
BLAOWT 5 L, B/NEEOZE -l R
TE OB S T hd TEBEN A Z .

F. EXEHERZOD pattern [ZD(WT

A5 {4 A homogencus, acinar like, irregular
mottled pattern 243 L, IETHH & 18PEREZ 6
T B L iR, WE hD BEOENRL LR
7o, BRSO RE S ERCP i X h A T3
CERERFERODD L ATHBN, SENITE
PHEBES DIE R & e T % 72, FHIIHE S
v, Mot Lic (Table 4B),

EREFITILIER & B 54T irregular mot-
tled pattern 234 <, BIFITETh -7, &
DERILIBERE S X 2 /N EO R, ME oM e
R b tE > EREORPEX BB LT 5%
D EHEEERS.

B Db Ts {8HERE S & fedoin s Vater FFLERIE
FECHRIEEREC B0 BERBI T, T EDIE%
MG 2 B L, S oPRE, A% o
KTIIEE O 2k b E b 20 G/ < irregular
mottled pattern % 7R i\ fodb BB 5. Ll
DFLL—FLiWFldbh, SEFECHRHNTS
HERBBH EEBbRE.

Tods, AEHATE O MFFMRE, ROKHEY
WATROFRHI © MFAEABFE L RE » B
T, FEGEWER O WRek T, Bhiclk
REEM B & LK, 4SBT o2
ReBA iV Bsbn B85,
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V. & ol

1. KRS AN 3E 4 A v MRS S A
HCO-50 % 2 % m #l& < BAEH Licbok,
PR EA L, BRI BERE SR G 2.

2. IEHEETE, B3, HELBRE F
R~NERDZEHERERB L LTHELh, £
DiliFITEThH - T

3. MRS T, THERBERMEAYET S
Db A bR, BEEEOEMCRMELEEDLT L%
z bR,

4. FRHERSR, BEEREUERT X - TBER
gL LTE B2 bh, ORI BRI
a7,

5. flEESES ORA~OEE, BB, B/
lem D3 0¥ CIAKMKIR ¥ 1o EREYE &
LTHbh, ThboMmBofitg, Rk s
FE D vascularity DFEFE OSETIR ORI
LadborEZ LRI,

6. AL, BAOFERY L HHLE, 7
T O 2K S 2 hd THA T, BIfFOR
RERBELETHB ETRLB.
Whk#rsehich, WEME B R EREE
CEEoOBMBEERL T, TAWRC KL @RE
WA 2 i W MR AR, EH EHERR I L
WL T,

A o B, $35EAFAEFERHRESRE,
HITE A AIRE 56 o §37H B AEFIUHRF SR
ST HRIEEL -,
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