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Percutaneous Injection of Cisplatin Lipiodol Suspension (CLS) in
Rabbit Lung, Aiming at Intratumoral Injection
Therapy for Lung Cancer

Shinichi Onohara, Masayuki Nakajo, Kazuhiro Abeyama, Hirohiko Shinmaki,
Kouichi Sagara, Hirohumi Mukai, Noriaki Uchiyama,
Noriaki Miyaji, Osamu Harada, Yoshiyuki Hiraki
and Hiroki Inoue
Department of Radiology, Faculty of Medicine, Kagoshima University

Research Code No. : 506.9

Key Words : Intra-tumoral injection,
Cisplatin lipiodol suspension, Rabbit,
Lymph node metastasis, Lung cancer

Cisplatin lipiodol suspension (CLS: cisplatin 20 mg/ml) was percutaneously injected (cisplatin
dose, 2, 4 or 6 mg/kg) in normal lungs of 10 rabbits (1.9-—2.3 kg) to assess the safety and feasibility of
intratumoral injection of CLS for lung cancer. Histological study revealed acute and chronic infiltrates
with bronchiolitis and immature fibrosis at the injected lung tissue even at four weeks after injection.
Intrathoracic leaks of CLS produced mild and focal fibrinous pleuritis. Intrabronchial leaks of CLS
produced peripheral bronchiolitis with regenerative epithelia. However, no noxious parenchymal
damage in the lung and surrounding tissues was noted. Neither oil embolism in brain nor renal
toxicity was demonstrated. Seven of eight rabbits showed an increase in body weight. Concentration
levels of plasma platinum were lower when compared with intravenous injection of cisplatin in the
rabbit: highest at 30 minutes and unmeasurable one week after injection. Lipiodol accumulation in
mediastinal lymph nodes was demonstrated in two of nine rabbits by X-ray examination, suggesting
intralymphatic drainage of CLS.

Intratumoral injection of CLS is safe even with CLS leaks in surrounding normal lung tissues and
may be a potent therapy for controlling mediastinal lymph nodes metastasized from lung cancer as
well as the primary tumor,
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Ttk EIRBUEICE B L, CLS #EZRHEThHh
i, EREOLE LT v By S, BHE)
VABEDODFRNOHBTEDLO TR EE 2
fo. L L6 CLSYEZMACEE L
7—23ie <, CLE AEFMER R SE D
HVIEERCRR S E R, FDX 5 icd
PHEDET B HRBTH 5,

ZZT, SEICLS # EWMICBELHED
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CLS Dfftlg V) v ~Ei~0BTi &, XA 7 —
BB ALK KREACERIITKRRN Lco T
ET 5.

SEBRNHRE & UFE

A& ix2kg B (1.90~2.35kg) D HABQBSE
B (KD 100 (A~J L&) ThB, CLSIE, ™
PR @ cisplatin B @2 5 EE 2D HELICHEL T
cisplatin JEFRK 2 ¥5M8 L, cisplatin 20mg/ml o
B TIERE L7z, R E Y b o cisplatin AR,
2mg/kg HEAREN 3H(A, E, F), 4mg/kg EA
Hoi4H (B, D, G, D, 6mg/kg AL 3 F
(C, H D o38cqgdi.
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I. CLS mZeMoixst

1) EEImESE~DBE

2) [EL~DIRADOEE

3) KER~ORhOFE

4) P4EEE D &

5) gD FAE LB

6) FEOEAL

D o

I1. Cisplatin M3 E 0 EFRFZE/L

II1. Lipiodol @ ffiFI#tkg 1) »  Ei~ D #4712
B 5 X feaykst
TH5.

B L, pentobarbital sodium 20mg/kg % i
L7z®d%, phenobarbital 10mg/kg @ #5230
L7z,

REFEX, BE TR ¥ 722 QS &
D23G HHEEZFIAL, EBOEMEENY BE
12 CLS #ABMRICHEA Ui, ¥, Ik A4BY FI5EE o
A LD T D BEHATA0~60451c = R T —
D3~4ml/body H#EL, BEEEMEZIEOHL
TARMCHREOFE LR LI,

Cisplatin o Ifi #7 B {58 D 7= .0 iR i iz T
B % 1T\, 3,000E1 #5307 ik C M85 8%
FRERAE L., TORFFRAECE HMES S
FFRE (ug/ml) HIZFE% LeRoy B0 Fkic X
UERECS ol

X BERIFID, EAEE, 18RHE, 2 6FHE,
1 8%, 1EM#~4BMBRcEEL, B¥E&E
(x72kv, 100mA, 0.05sec T, A-P{& R-L &%
_7ELTHRE L, T, <) vEEED
BRCTR -0y 75 v 7 2®RELEINL .

RERFHRRISREO SV~ ) VEIEE, -3
S74+v ARG R ICHEREY L IcEAT
1T -7z, fd#5mm FE o axial @A 7 14 21T
THREL, BB B BREO—M bR L.
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Fig. 1 Changes of the injected CLS in the lung
parenchyma (rabbit A)

a, Radiograph one hour after the injection of CLS
(2mg/kg) shows accumulation of CLS in the left
lower lung and also transbronchial migration in the
right middle lung field. b, Parenchymal accumula-
tion of CLS decreased in volume 4 weeks later. ¢,
Softex radiograph of the lung removed 4 weeks
later. d. Softex radiograph of the sliced lung
showed well outlined deposition of CLS in the left
lung.
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Fig. 2 Typical course of histological findings in the lung tissue injected of CLS.
a. Neutrophilic infiltration in the septum and around the droplets of CLS lakes was shown in
the specimen one day after the injection (rabbit J). b, Droplets of CLS lakes have been
observed even until 4 weeks after injection (rabbit A). Around the lakes immature fibrosis and
dominantly chronic infiltrates are noted, although the number of chronic infiltrates is small and

no lipophages are noted.
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1. ReMoiks

D) EFEFME#HE~DFE

4BREBELLEFRA CRMEERCEEL
7z lipiodol (X ¥k & #E/ N L= (Fig. 1),
SRR O R F R R KR L
£, 1 BERIFFHROBBELZED (Fig. 2a ., &
R D, LABLUEZZWTRS ) v ARORE
KARELTBDIN(FEA, B, D, E, F,
G, H, D, 4:8% T3 2% 0BEMRCRMELORK
A B eh - i (Fig. 2b; %% A), 1:ERBLE
el L7z 8 Fh 7 PCTRHETA & X ONEE O ME
HicE B b % B, % oMmEoiikiciEEs
R iRz (Fig. 3), #ffic X - Tix CLS AH
DEIES Zbheis, CLS 0 EEFRICL 5 LB
b B AR E LD e o T,

2) KREZ~ORAOYE

KEZ RO/, 10HETIic b iz,
ER»LS5SEMNELE L, 1RHBICRIELA
FRH LR {ileotz (Fig. 4).
SESKEBEOREF R T, BERMCE
FOEOMIELZLCH~EREESL VLD E
£ 2R (Fig. 5), REFIHETCIEEX
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208 LI ICiE S L (Fig. 4),

Fig. 3 Other changes of the lung tissue injected
CLS. Microscopic findings of the injected lung
tissue removed one week after injection (rabbit
E) showed sporadic infarction (arrow I) and
hemorrhage (arrow H) around the injection site.
In the artery, an organizing thrombus (arrow T)
was observed.

iz 2T 504 Bdl,

3) BREA~DRhOYE

THIZEB T CLS R IciEhics, 1H
DEBRZECE6RHD I B, 2R (B, H) Ty
1 BELRE 431
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Fig. 4 Serial changes of intrabronchial and intrathoracic CLS (rabbit B)
a. Radiograph just after the injection showed intrabronchial (arrow B) and
intrathoracic (arrow T) leaks of CLS. b, The greater part of intrabronchial CLS
disappeared in 10 minutes. Arrows indicate intrathoracic CLS. ¢, Left side
pneumothorax (arrow) was demonstrated 21 hours after the injection. d. Softex
radiograph of the lung removed one week after demonstrated apparent accumula-
tion of lipiodel (arrow) in tracheobronchial and para-esophageal region.

(B, D, E, H)Tl4k L. 1:8MELIBENR LIz A E4@ lipiodol A RIL & e, FREZEHY
SREBID2H (F, G kT bhTnicl WEtcix, 108+ 7HHA, B, D, E F, G H)
BT - TwWADLT, EEHEMTIE, —A 1z focal TEBE AR E S A RS, FO5E 1H

FRE 4 42105250 (53)



Fig. 5 Other finding of the lung. One week after
injection, regenerative epithelia are noted in the
neighborhood of the injection site (rabbit D).

Fig. 6 Changes of the pleura at the puncture site.
Necrosis and hemorrhage of the pleura are noted
microscopically around the CLS woozed on the
pleura from the puncture site (rabbit H: 1 week
after).

(G) TRFFRIFA I/ L7z CLS FE DMl
M E gt X O BESER & Bt (Fig. 6),

4) MEEOH &

BERARIR Y TR L7 A%, NSRBI lipiodol
FrEL A b hish o i,

MEMBIF DB O F B L BT 5 b, =
RYRATIN—%FIHUCBEEROKRE D A 54 A
YARMCEAR LY, BMEEAOBEEORH
DS 7z,

HBEAIC D, MEER XU CLS Iz X
HEEIONBRMTRLBDI T,
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Fig. 7 Changes in body weight of 8 rabbits which
were observed more than one week duration
after percutaneous injection of CLS into the lung.

5 Mgk 10 (B) wRAbhich, 1E#HI
BRI & hi-(Fig. 40). SHarE L C g
AHELLFRIIER Lo,

6) HEEOEA

1EEL EBZE L8 (C, JL4H) oFREO
5B, RENL D BRFICEELREA Lic ok
LHD L (G) T, 8HPPR7HIEEI WML 72
(Fig. 7.

T I oME

RE Cld, BEMR L b oM FFE 20D
GHRENZ ~t ) v ey 2 2ml) & L i ERIC A
B 7r b, EEZEL & LICHT L (CLS HEA4LS
S, RMBEEOIME S 5 5 - #EIX1.12ug/ml
THhote, FRC ORBENBRTIE, M-
D o B - B & REEEY 1 BDIR A% JE M Be A 12 perinu-
clear vacuole % % & &, MEEHET /b bIERME
shock D% E LTz (Fig. 8).

2. Cisplatin M3%8E OBREL

7R, D F, G, H, Dicks\ Tl
7F T REORRNEL XA, EAEII
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Fig. 8 Arterial change of rabbit C died 45 minutes
after injection of CLS. Microscopic examination
of rabbit C which died suddenly 45 minutes after
heparin lock revealed perinuclear vacuoles in the
renal arterial muscular layer cells, suggesting
circulating shock as a death cause.

cisplatin ®2mg/kg #¥, 4mg/kg ¥, 6mg/kg FHoD
SHR ST CTRFYMFRELYHELTAD L, &
FLLRENTENY -2 TEORIELL, 1
BEBCBIEREL T Tt o e, FlomiEgRE
D ¥ — 7%, cisplatin ®2mg/kg #(E, F)T0.38
xg/ml, 4mg/kg B (D, G)T0.55ug/ml, 6mg/
kg #(H, DT0.9%6ug/ml &, HEAZCHETS
HEAA LR, HEMBREGEE ] T 1RKEE
121.30pug/ml TH -7 (Fig. 9).

3. Lipiodol @ fiiP#efR 1) o Ei~ 04T ICEE
7T 5 X BFHEE

FiF9HERR V v -2 8~ lipiodol @B 4713 9 Feh
2P @b, FOHIBFEREBIELTIELL
HE»LERRET o 18 XBEEELT
lipiodol DEF A A4 b, BEIEEREAOBRERY
T, tracheobronchial region 7 &#EfE V v - &
~® lipiodol £E 2 R X hiz(Fig. 4de). FRE
T, BHEO X REETRMETE fod - b,
i Hi BE A% o #8 8K 4% | 8 1C T tracheobronchial
lymph node ~® lipiodol {748 23588 b vtz

i, 4EIEHEFRICT lipiodol DBIT LY v
AEBT, FEFCHEATARMCORT S LM
TET, FOd ) v Ao cisplatin #EE ZAIE
TElhhoi,

FHC 4 F10H25H

(55)
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Fig. 9 Mean concentrations of platinum in rabbit
plasma among 3 groups following percutaneous
injection of CLS into the lung.

# =
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cisplatin JEE AR ER TR, ~)ver v 2
BT L Z &, % L URESA Bk E
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TEDEh otz ik b, HMEOMmMEE i
FUE Lo & X % shock FED AJEEMENE W &
WEIh,

KL~ CLS AHiRh i BA BB ERI
HEo Bt S h, PRAKESEEO FHTESE
BT RS Te o e,
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LTw507T, flif#ERk~DRADAFEMEIZ DT
MODEBLELETHY, BECEIRBETD
BHRSMETHA S, Cisplatin DRIz 2 3k
oWTIE, ML BMEBR (INERE - fii)
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BT L Th, CNS toxicity s ieh o - L 3§
ELTEY, firboRARE CIXRMER-LE
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4Bl hydration FH GEHF -FIRHF 2 7
rA VHlIRE) oA Uiz, BE6mg/kg O cis-
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RS, 4 ANBE-KEHE L Tv%, Cis
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