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Abstract
Oily and water soluble contrast media have

been employed for Kinmontl’s method of
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lymphangiography. Oily contrast media, howe-
ver, have the following disadvantages.

1. Tt has the tendency of separating into



fragments ax_'xd forming globules in the lymph
vessels.

2. It is apt to form pulmonary emboli when
it enters the systemic circulation via the thoracic
duct.

Water soluble contrast media have also the
undesirable tendency of diffusing rapidly
through the wall of lymphatic vessels and
nodes, and failing to produce distinct picture
of the details, and to reveal the existence of
neoplasms or of metastases in the lymphatic
system, if there were such foci at that area.

On the part I, the author studied whether
contrast media are suited for lymphography or
not by means of the fact that some substance
were absorbed by internal mammary lymphatic
canals when these were injected into the abdo-
minal cavity.

Several contrast media were independently
injected into the abdominal cavity at the lower
abdomen of rabbits. Roentgenograms were
taken at given intervals in order to investigate
whether the internal mammary lymphatic canals
are revealed or not. The following results
were obtained from the roentgenograms.

1. The water soluble contrast media can not
be adapted to lymphangiography.

9. The tendency of oily contrast media for

fragmentation in the lymph vessels is due to
their very high viscosity.

Then, the author carried out experiments
with emulsified iodized oil (E.I. O.) and obtai-
ned the results that internal mammary lym-

phatic canals are revealed successfully with this

_ agent by injecting into the abdominal cavity.

On the part 1I, this new contrast medium
employed for Kinmonth’s method of lymphan-
giography with dog. Compared with other
contrast media, this medium the author prepared
was found to be free from the tendency to
disintegrate and to diffuse. Another point of
interest is that such details of the thoracic duct,
as could not be visualized by means of other
contrast media, could be distinctly visualized
by the present new medium.

The general toxicity of the medium was
The L D,y was found to

Its local toxicity was studied

studied with rats.
be 1.2¢c/100 g.
by microscopic anatomical examination of lymph
nodes of dogs undergoing the lymphangiography,
and the agent was found to have lower irrit-
ability when emulsified in a solution of glucose.

With the human subjects, this newly agent
was utilized for lymphangiography, and sui-
table pictures were obtained without the evidence

of local and general side effects.
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. 4 YFIHNL v R, | BRETEERIEAD Mg, RIZDOWTRER | 1~2K/8TY) vz
Starling 1894 | *% 'f /%3 AN Y, AF 55, + %g%ﬂjjﬁg"é(\“«; 13 it
Heidenhein 1895 | & | A&lEk Yy veBORIE By vrepiinis U | RIRI3meE
Hamburger 1095 | | R Y - W, | MEH LR ER BEORRABRIECE | gy
=) 7]
Arlow 1895 | Fek ?iﬁ;%’ az‘-’tm‘}% . %%glﬂ]ﬁ’%@?&x(i U E}lﬁ%%%ifg%ﬁﬂﬂb, Y AR 2
vFa w3 v,
Adler 1896 |k (VE=Y. T2l | e, BER mEEE | |+ MEORKIBRERS | gz y oo
1
Mendel 1898 | £ | fvFaar:y e + %%2.5{3%&1') SN mamiame
Klapp 1902 | A | FLEE MERELEE ik e e w e B i3 i
. {E— FHY EHENRE + | = Yy (=) i (4) | Bz mE
Danielsen 1907 | Rk :
BrRR 5 -+ v (+) Mk (=) B Y voegs
Oppenheimer 1909 | A | albmoid ik e + | MoEis R AR R 2 M
TL)—=WIXNT X7 4 4 +
Dandyu 1913 | % {" ¢ MBROENPHEE Y | gz 13
AvFTHALL Y e + [+ TorE DB
Dutrey 1921 % 17/3;/ TNVANTET R | s 1 %ﬁjﬁ%ﬁkliﬁf\@ﬁktﬂﬁ WA ) oo
=
{Congo red B + | + MR DT H55E N BRI MEE ) oo
Bolton 1921 | 3% )
B8R &6 - |+ ) e (+) TR ) e

Mo LB ANBEREEN A



Tnt

FBHE Y » B EEYRLCEIDRDZ2 DD
TRA Y o SRER L OWS TR IR %
ThbHIeELDONS.

1. MEEEAINEEL D ) o SRS
hoks, EERc/bIhIvKERE e T D

2=

FEEOERERL h A miEEwHER L 5
YEx . KAFEERRSH X ) RBHHDO
H B EikES TTRE /e IE R ALA, B 77
FAEY] OTWEAMY, BRI
BWROMEMADSDOXE, b ) v RiE
BAE LTOLBEHBRT 20 E D RN,

Bjimm=—Fib  40g
REEEA 5.4g
IERftE = =T 5g

= H % homogenizer 12 A} ik 0.8
Y BRRETFE3 e LESHER K INE T
100ml > LA bithdmaia . & TR
Wl LBEL, ¥ BAXELO L%,

18 KEEPALOBEBILK

D EBRFEROERHF

HWRELTCIO%ECALTZ7T7 4 (Fig. 22
e 30 pBEED), 7k (Fig. 22 rhic W L B&RDD,
60w/v itk v 2 v > (Fig. 22 Fic =260 &
BRsp), U 2w 39 YL B 100 co ARk T i
By w2 Thga ety (Fig 22 hic B 2 BE
=), 40 e = F— (Fig 22 iz &40 2
BaD), 60w w57 4> (Fig. 22 hoy
60 L B430), TR UAZIOEBRECREAN,
BB Y KXO-8 8¢, WOFMTHR
L% DEfe# e

60 KV, 50 mA, ¥45sec, MS § kv & 7

v (—).

2) EBRERBOIME

Fig. 22 ofp< , =EIBRFEFEARBTEH B,
COBRER0 B AT T T A LD Ehe ¥
S, 40 %=era F—nEb ETEEN.

a - FORRENMDTHIERI2D %2ieh 1€
AT %BEATTT A4 LD ENTE FBR

INEWHODHZFIN X HHE X b AAbmEER
FIMN RO T de.

2. TR O SRR A S OWE CE
MEEOET L WBER 5 T T OMRE
DD TS DD RO TR

3L 1k ik & R A

k. L LEEHL L TRSOBRELRD
TWwBHEELbNS.
28 MENEAER

#H1ELHOME HEC X » LRME EEN
CHA, WY v SBRELNE 5 hE A
OHRFEEHHOBE L B L.

E1H HBMAKEEAER

1) HEBRIFEROERH

YAy U CALERH 10 ml % F v~ 7o DA R
KO HHEROHB LU TS S.

2) EBRER

A 1 B Ak IR SR b 15
WEEFMIRA RN TN A Z LI ELDOHA L
UChBH, FRI~<Ego 23T b)Y
CRFEEHBLTWBE L, 2 W AERT,
HILRHEOE X X DX U E ) #RORT% £
REBR-TEIREORE S T ERT sE
LE L LB —KOBRERNRLALHTS
5. LL1Fcii o ofd o0k 2 55RH
Sete ot (Fig. 23 a, b).

7 RHEA A8 B MO BREY T LI
T 2 BRI Wk L. feR 10 HELA
AR L D i sE il R L.

3 b FE

TR ) > BEER T HRILT2R
BlaB Ui ngikshcr IRMcANeEL,
Frlggss, Ledtor4rs LoEY
BEIABRAT SCEMIENL L. BLth

LEMINET D0 ' MIEKRANTES D
DR LAFRMCIIEN 10 HThotk. 7t ¥
1 D CRESAIS 5T ROk, Th
13 timing ORMEEC, dOLHRRER T L
WHR LS LETS.
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Yoy EEEIcET 2R

H2HE NEY > ARERCET LA
RO R LB BT 5 =8

AR IROFHE Y > SREEHT 5158
AL ¥ T HEBE TR T ORI IcESTE, N
Y R EHT S LebEToRFAE
NG OBROERAEEATIUE B3R S
B EFBCKOERA T

1) EBRFEROERME
BRI R SR EAT B H
NCEF ALK AT o7 L EEA e LIERR
BRI G ol i i+ o x
SR LU < 22 508 5 [ Hisk e B g2 F 0 ¥
TR LE A DEROARIMEEA L L.
A UT-BY3kE 2.0, 2.5, 3.0kg DEKE3 R
¥, 8,10, 20kg DX 3 ETH 5.
BRAEEILICE KXO-8 1, &AIKEDS
AT FEE, BAROBAIXIER 60KV,
400 mA, V4o sec, FEEE100cm, MS J =k A
ALy (5 DA, E 58KV, 400mA,
Loo sec, FHEE100cm, MS ) =2k 4 4 7L >
(G FEHLK.

2) EREE

—JEg R+ Table 2 R Fig. 23 ~29
DML, KERERTRAEL1m], fAE3ml
DEKME _ EEHA~NEAT I L b 2051

Table 2. Experiment of determing
optimal dosage of trial
Emulsified Iodized Oil

injected into the upper abdominal cavity

Experimental animal | . § o § 5

| &5 | 88| Bgs

585 | g82 | mId

e | 55E | P58 wEg

No. Weight S E §§‘E G :

= A

Rabbit-1 2.058] 1.0™l] gsMinl o,

v 2 2.5 1.5 10 2ba, b

v -3 3.0 2.0 10 26a, b
Dog -4 12.0 2.0 20 27
” 5 8.0 2.5 10 28
” 6 10.0 3.0 20 29

HTHEY » RRh B LA,

3 MNERUEE

BREPIC P m b5 R FREALREY > %
TR LICHRAD XERTHRE kg 4 4Amlo
Pe bR FARET 2RERICER LS
W, NEPRXEKERTC2mID e b5 R FRE
AUTcEE, 48 BB I mAIEE Fic 2 ~ 3fHD
YV ABOZERDILEND. FLTEDR
HOMKC2HAXE L. ZOWEL b
BROEATBLC DV COEEUL I\ F D FTEE
DURERI ) TS EZ2 b5, FEEoMm
 HEHERH A EA LIt L b AHE
ERYS . BIbEHIEEAEAEEA O
PR TR ES L OD LR I >~
ANRERAC S UMD IR AR b DI mERIT s
BLWIBEZR IOk, LrbEORILLER
BERTIH1I~2ml, RCIT2~3m/CHKE
D HDIHERTHE Y » SR BER I NS
LEIEGTHNEESTH B Z L5tk
ZOBEC IR ) o o SRICRER I T X
NHEHHT Lo b T ORISR ET L
LERFHLLNTH DL

BIE KB

V> SRRSO SRR RS 5 BE
G IRD 2 D OB H T ORFEE MK
ERERENG. BB D ) v U EHSMNIEE
CHIC FED ) > AT H 1lmm PRThHS.
Z LRERAIDMR ST TR BV, 2) #E
WY oM E AR EEA T S IEEC K S
S EHEIUF—DOLDERFRALTNB) D
A G AN BT Bio .

T I TEDOHERER T LS EERAl L i
L.

D ERGEROERHF

Determann 5 OEHE 2 AV %+ 0 —F
FEEED EME P A A TEERA TN DS =
PY T EFYFCEOR. foH A WHE OHTE
ERRECEAT 2 2 vwhhTuw 55, Akl
DHEFER 28°C JhE 37°C DEcZN e ot
D CEBUL T N C LR D R Tk,
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2) EBER
—¥EF T IuE Table 3D Th 5.

Table 3. Viscosity of contrast media.

Contrast media 1 I 1 i lAverage
sec| sec|  sec sec
Emulsified iodized oil] 76.3] 78.4) 78.7 77.8
30% Riligrafin 33.2| 33.4] 32.2 32.3
609% Urografin 68.91 69.4; 68.7 69.0
50% Biligrafin 97.3 98.4| 100.2 98.6
76% Urografin 138.0] 145.4] 139.0] 140.8
40% Moljodol 6,761.0]
20% Moljodol 605.3] 612.7} 610.5] 609.5]
Distilled water 18.5 19.0| 18.6 18.7
YRR

Bl boind mig HEgH cb560% v e
STAINEPTERTTI6n v FT7 4
v X D BAREN LD THBHEMRGDR. D
B D SIRANTEEN Y v NERERAIE W
2 L5

F4E HHEEER

AR Y o NEEP AR BE,
FHILMITCA b 28 OEBRFEERT 5b1T
ThHNLENRRE LT BETEo -
HEL b FANDLLERE D LE LML
v R T LDy %3k, B0 R0
SEE L UTIWEDORD V) » oSSR NG 5 Y
Ry ik E e RN Al

g1\ 25%stER

D ZERAK

R 100 g Witk ORET Y b o ML, 18E4
Vo b e 5 9 BHC T Bk 0.5, 0.75, 1.0,
1.25, 1.5, 1.75, 2.0ml % FOMERCEA
2 » AfSE g L, Bekrens-Kaerber ic X 9 1818
TRICPEFFEREEII X b LDy kedic.

2) EBRER

—¥Ek g Table 4 o Thote.

TR =D—21(z-d)/m
D: gp2Rrstr e Lo s AR
Z : MEEh s AR X D FEC LB
BoOMD Y.

Table 4. LD, of E. 1. O. in Rat.

guantity] ml ml] m/ ml mf mi mi-

\\\\\\\\\\\ 0.5(0.75/1.0/1.251.5/1.75/2.0| 7.
days

1~5 0 0] 2] 0] 2} 2| 3 0

6 ~ 10 ol 110 2|0} 0] 1 0

11 ~ 15 0| 0 0| 0| O] 1} O 0

16 ~ 20 6| 6j 0] 1] 1] 0] 0 0

Total o] 0 2| 3}, 3| 3| 4| ©

d : HEEh s HEDE.
m : 1 HrROEME

L LC LD,,=1.125ml/100g %#487.
F2m RtEEER

1D EBRFEROERFR

BT ) v AEEERTOLRD )
AHifFE S BHEO L » B HdEH LAME L L
fo.
W Lo ) v AT R A EEEO ¥ R
fiCh 5 O TLTERABADICEIENITH
5. FOV A ik 7 4 s BB,
A< bFr )y e X SrRar X5 [Hf
T X B RS an w2107

2) EBRER

Y REEMETHBIAHO ) RS
NHIEBREREUI A~ P> )y o 2F P>
Ze o CHIFLRE & — o M ch S H s Hh
5. NFi4 PGB EBWO T BETH A
bhte. Ao ) o A REOBYETS
(Fig. 30 a).

SR TR MR A 2 R IR £
HIMER X D DEWERTCAD T 500 A bH
5. L LW ELRRfR B I kbR Thit
(Fig. 30 b).

1 A%o ) » SEHe4FEEMRYFE L
R EEAsELRS. L LBLEDOK
HAMNTFIN SN —EEHE SN L TV 5T d
5. BE¥LLEY v AR EOBThHL A Fig
30 c, d).

IEpr e CILERANS BEI R Y TR B
M EaIhTns.

3 MNERUERE

[ 12 ]



oy NEEFICHT 3R

WIEPELME2HCNH20% =3 F—
VR EEERB IMERO B IE S TERT
5.

HELE AEYUcER

EERAIZ AL LS L v S EH AR EL
1931 A MEEAL LT40 %) v
FelvFFy, ZV% )y, Taorzpieds
B, IPH, BESyimzASATA/LEREY
L’ombre ¥ 4 U1=. FDIEHRO A JiLF
B0 CHMBRL W/ PMEVCOTREYEI &
BOREEL TS, L LEDBEFERIK
BHEEEANMEERA L LTS L CLRE
D DT FRH IR Ir2re.

Tt 27 4450 1958 4 [ 5L = Ak
FO—>Th HPEOEKAESIC X 21512
BH L. ZHEEBRO I < EAEK B ARE3E kR

E3E

0% OHBELEL TEEHN T Y S
~HDIEH = F L= RF AT 2452 5 Tk
(2~ FRBEBI120% L 705). 120260 L
B3 5.
B8 £FEMA L OBRELR
D EBRFEROERM
R LTAWEEESTAIR OB,
£ 2 B 1 IO LKMDOBELEOHE
LRCTHS. )
2) EBRERROVNE
Fig. 31 R4 Th 5. &KEIN 20 e
Ta—~FEEENRHE L2022/t 50T40 %
AL DBENMELOIRRL R V. LAL
MDEAN L ekZE L, BHHE LTOE
DDOBELRFOTDLEZLND.
F2E MHAEAER
BEROM BEACEATHHLL IBLN
B Y SRR E D F R 40 % = K
CHIRMOB AL R L.
B1HE HEAEEAER
1) ERFEROERSE
AL LT20 %2 10 ml % v 2 B4

REHIy T77 57> L WIiIERATTHHR
ThTnW%. oI —EiigE/E, RE
(bSO I X BFTATE 5 .29 '
BEASNT 5 ~ Fbithe &8 SR v -
B IIbml, BAMCERBEH L ERA
ThBHIAMMPL DR LERS 2 W ) REXFD
TWBDT, LOEFEBRTHALA =L
F A%, RO FEREZ B L HEL T 5.
FEIT - OFE ORI L FIH 1L 193148751
DYeofc Lombre  HIE L TE DR F DA &
X, BEWEX v BEHERICHLKRHBETEL.
Land Z OIRMDEHBE SR, Vv E
Fodie X EREh, SHEEBRTIHRER
MEAE, BEHE LTOL&EE2TXTERL
TWwWhrE2 bR, Bio) o "EERHE L
TEOHFRE LK BRNERAI L & 2 1.

0%En3afF-n

B LELT, BLEF2HLALTLS.
2) HBRER
AL 2 BB 20 % = 0 LR AR A
D IEFC Y S _ERTHERR U o BB AT L
RT3 (Fig. 32 a, b).
HEALS 24 RERICHEG V) » -3 SROBRIT BRI
7to7: (Fig. 33 a, b).
HEA% L > Alc BB, BENE b2
“Dfn.
3D N HE
20 %= 40 = X D &R Ay
v RFERERL, X TOBRELESLBbIS.
L LA L D XS E. —F
BB Y 40 22 = 2 KL { Ak
CHANTEMCECERE i
B2E WY o SRERCET 520
%EADEVEET 5ER
1) EBRFERUCERMM
WA FEIEERO T HERO #¥k & 20 %=1 2ml
HERLLUAMIRALTH S
2) =ERFER '
HEALL 2 Bfge Fig. 34 o AIEBETO AL
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b=

A5 U THIE S LERERTR U o~ ~Eiss R
Bhie. Lo dERE PRI EA LK b
115 FEEZANL FET A~ b Tz,
HEAS 24 ek Fig. 35 a, bom o
) o NEHGITBRRE Xt 0T’ ) o EBIT R
U3, —HEBEPERIEL R Dok,
HA 7 Azt Fig. 36 o< ¥ » 2ok
AL P It h’, BRI BB
o
3 A FE
IR 2ml TSN Y » R REIER
LD TH BN, 20 %= MIFEETITY >
BILRET, V) v B0 SRR L GEELE
RELME. XEEERC OENICRBHLE
T5. ZOFIRE D EENCAD20% =
AR L SF DB B ¥ G BN
52Hr, ORI OTHLEMNY v KLY
TR EB L\ Z LRk AL E 2 e
INHOHEX HARME 40 2 =4 O PR
BLICEEATHS LERLW.
FIH HWENE
D ERAEROERHF
E2EHEIWOME HETTo%k.
2 EBRER
Table 3 wAhD A & K U 7o filfion — 48
ERL.
3D A FE
Ll kD 40 %= DG Y10 O HRET b
DEMRSOI. UL LRI A~ TH 850
R AR TH 5.
FAE =MRAR
E1E L2aHtatsskh
L SE=BAR
F2BEEAMEIHLEU 75T LD, &k
»ic.
2) HEBESE
Table 5 w—fEEFR L.
TBFEEPAC X LDg, 23R,
LD;,=2.1ml/100g #457.
F2E RETHEESER

Table 5. LDg, of 202 Moljodol in Rat.

quantity| mi] m/| m{| ml{ mi ml ml Con-
1.0(1.25/1.5{1.75/2.012.5{3.0 T
da rast
yS !
1~5 0] 0 010 1] 0} 1 0
6 ~ 10 0, 0 1) 0] 0} 3|0 0
11 ~ 15 0 1 11 31 2] 0 2 0
16 ~ 20 0{ 0] 0 0] 1) 0} 1 0
Total 0t 1] 2] 3] 4| 8| 4 0
1D ERFEROERM R
F2EBAGE2AHLALTLS.

2) ERER

Vo NEERHETHRIBED Y v AET RS
NEBE~= 5> ) >« =3 DB CHY
HEE: MO MTH 5. 2 ko
ot (Fig. 37 a, b). '

SR TR E WVEIROERANFEL T
b, TORE INARMOBEGL 2L Big>T
Wiz (Fig. 37 ¢).

1 AT b7 SHIlaE R 2 H KELEATK
& WK SE A D BB KSR b, 2
7t OERAN Y > AHFEE Y ThrREL
LX3&LTwaABIMAS. ZoHLlE
Pigutac—BERch o7 (Fig. 37d, e).

3D MNEWCREE LKA O 20 =20)

Kinmonth &g ¢ Lymphangiography %17 5
i ) FEERA 2 F T OBBENZE Ly
P T b o Fischer®™ OfFnbh 5. ki
B KE RV, ZOREBERRO v > iy >
ANEER T OB —E RIS LR
RN ThEERT52 D ) o R
TROBAK E B AN HBENIER L DT
—RIEFEOWL B2 3 ) v ~Ech A X
BEEAIE D DEIEREEDR LS DL
2) Ethiodol 23R 72TV v i E D T
V3D BB EYREBER A BRSO TR
TR FERAERL L Ebhs.

L LS SCHATRESIERCEHE LS
B USCGRBARFIC & 2860 e\ &0 5 KT
R LT U » - UE ST R BRI T
1Y o AR B OHIREE R s R b
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Dy B R

M9 5%

Wi e, FUTHs HEcdiplifbe s
WHMENFEET B0 5HDChH 5.

—7F Wallace?% Ethiodol "¢ ¥ > RE R ic
BY) S &% 2 5 h % Lipogranuloma 7% i -2
THNieni 10 o ABROBEKRTIL = O Bk
R IR ERNTN B XS HE
FHEC TATERRCA D FREYRE L LE L
Bhs 6 PlaRE LT\ A% T HEEER
e, 1 EELAREZOEREEA LR
N 5. B EDIL HEEREAL ¥ o T
4 % % damage JHESAINICRE VN L0 5 AR
Bennett®, Engeseti®, Gergely?'®, Collette!®,
Fuchs'® Fischer?D203%, 2 .

BB OBA T 20 2= KO LR A
RICERLED e E 2. Bib 1) 9 o AT
B EROMEEE, mMESL B EEUBET
b0 FOPEEFALBERIE DI EADH

i, ML S BuL ST bhiknth s
5. WSO . 2 UOKEBEERA
CHRWTH ) w5 Tch b5 . 2) 20
% &N ROFIKIN TR 5 BYRISTEEC 2 >
A58 0ThHD. HEDEHELELDN
%) R ECd LIX LIRSS LI R b
o, 3 KSR ﬁfmu/»%@ﬁﬁm
BLOBRHIARTIREEL 10 5.

B8 #H

402 =V BE ORRELKL T3 B ClER
= AT BNz T AR IE L e RS e
VL L L BEIKC T v b OB
PR LU0, EENEARRTHEY >~
NREN D DBRECER LBV H, X

EUSBRCLBRELS A EEYELEXY Y
NEEERE UTERLTABEHR L.

BlE BERUICHSR

FLIKBR O 20 2=’ V) o o SR SRS
Ae LToLRMEXHRET S LV I EReBeo
T, Zh®Efv Kinmonth Gz 1 % U o %
BREATIZ L. S ETAVLORTVS
V v B R AME R AT Ethiodol 24 5
HRADEHATCIT %D~ F ekEL 7>

% 2% Kinmonth I3EIC X 3EBREUERK

Bl1=E

1D EBRFEECERMAH

HEENMTIIARE 8kg X h 20kg K JHWT-.
=B F T Kinmonth £z X 5 Lymphangi-
ography #1707z, BEILERBkBRM 2L 7o K%
FEAfncEE LeoBk o F1, 215/~ 0.5
%y RN~ (FOBRET Y OFHCHER
RRE A & L O —38E X » D 0.5 ml % 52
TS (EENDEr 11 %0 patent blue %
WTWB) B v Fr BT 5 BN TREN
EHROCRFOBEY &0 BT, {510 5% E

WO =F A= AT AL LIch D LERI T
5. ZOEYBAFHRS VO CHRME T OM
OWEIARIALEN, XRCOELNIFERELD
FEGTEEZOSEL 20 %0 LITERH D
HWE L LT Cw B BEbhS.

YRR RS

RIERIT DY v FlERe

FeEBLUALEL A5 bhic) v 8%
TECHBEERL VEHL, ZTI~247 -
OESEFERBA, R RET U A 1 ml
o 15 Lo EECEA, BEEBIE
ZRXO-8BBAMFER, ROEHCHER L.
B3 100 cm, 150 mA, 0.1sec, 66 KV,
MS ¥ x5 (5: 1) {#EH
XEER U AN, RO A bimtdEisl
BOr20%=e=ra F—A O2OCHITRE L
T %=Era ¥F—n, 60w esrs7 4%
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T

L.
ERE, ESRAOBEE RO E iz Table 6

DEHTHD.

Table 6. Lymphangiography of dog.
Contrast media No. of
No. of dog

name guantity Figure

No. 1 : R-foot 40% Moljodol 10™ 38
weight 12kg & { L-foot E. L. O. 10 a~h

No. 2 : R-foot E. 1L O. 4 39
weight 8kg 2 { L-foot 60% Urografin 10 a~ f

No. 3 : R-foot E. L O. 6 40
weight 10kg 3 { L-foot E. L O. 6 a~c

No. 4 : R-foot E. 1. O. 8 41
weight 11kg ¢ { L-foot 20% Moljodol 8 a~g

No. 5 : R-foot 609% Urografin 10 42
weight 25kg 2 { L-foot 60% Urografin | 10 an~c

2) EREHR

Dog No. 1 HEAEHTIX Fig. 38 a~e
W< 40 e, LR TR ¥ 8, B
BEY > F, ROV o RE, BEREKY >~
ANEMIERINTWS. LI hBr40%
ALY v RNEFCEIRERE I b Thaaidgo
TV "EORRER B BT ) > e
THLHERERNREST Y » ~OEEAHE LT
Wh., ZOHETY o AAETOEIREANY 2
B AT DM by, BREELSEIL
4022 A MEREIRIE ) » AETC1IEDTW5D
R ULRIIEC LR LREGs RECHEH
LT3,

1 > ABA OB Fig. 38 f~homn
<V RO —INEAERGCTEER, ChiK
LA %=t L %) > _"ED BRI EELT
WERERDLBRARY o AHiRRHEA LB Y
> AN 40 % A OFPREREAED TAE X
HIERL TS, LHL 40 % = piiiEdic
A D OIS TRELE LI RIXor D h
iz,

X1 At Fig. 38f, g x s < LR T
BECEEANBA D TOBRHEIN T 5.

Dog No. 2 HEABE## L Fig. 39 a~c

< 60 % v, HIRMHIBCTRD ) R EHR
Y v AEIEE IR TINW 5B, 60 %7 v D
X OBEFIERC YR BRIRAEE Y v NERY
ZRX DFRHD V) o AR ERR
L AL PHERSEEIIhTLES .

HEA%ZL 7 Hix Fig. 39 d~f R310< 18
ZOBREHRTHERLTWS. kK60% e O
Fik 2 BRI Tk L. X No. 1o
BE LU BERNCERANRA D TOELH
HEhns.

Dog No. 3 JEAEH Fig. 40 a, bizx341n
CHRMOEARELYHE Léml #2459 T
BEALL A, WEBHE) » ~EROZ IR
ABERD Y v AERPEEYELICLEZ LD

HETRERL.

HA#L > H, Fig. 40 ¢ wHETH ¥ >3
EORRENT X D BB~ LR AR X
nTn5b.

Dog No 4 =A 1 B84, Fig. 4l a~cic
AT LRMEEALICERDOFD Y 9
BOEOBILT TR B VIXTH TS, L
HLZDEEd No. 1 (Fig. 38 a~c) OB4L
LT K 20 % =0 RKERCES THREY DL
DTCWBEDH5. L LIEARBCEL 5
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Yy EBRCHET 2HE

PUL 40 2% & VTN TEAIEN S DTHhH S,
PR TR BRI R s,

HEA% AR, Fig. 414, fiwRimlss
A BFMECA D ZTOEERL T 5. Bl
BI_EHREOHKALEZDIRD LI AR
RREEZPBEALNAHETH S (Fig. 41 d,
f DRED. AU 20 % =0 KR D Y
v NEROHOBAETTHEL D 20 % =0 Hi
EEREDBERADTTCO OB 2T 552 %E
2o, 402% EA X ODENCY > B HERE
B,

EAR SFHTE Fig. 41 g o< HmEw
ADTCERANIHER L, EoR S EEL RO,
NEHAD SRERLWEL TV S

Dog No. 5 FEAE Fig. 42 a ~ ¢ 3310
{HRIE60 2% v e RERLLOTHEN, &
IEFRELS ) v "EROT S A5 LTH5D
RIETHS. BB b ERLEL bR 5E
RPIEFICBS HBL L T 5.

3 INERUCEH

V> NSRIER R I Ve B Yk 1950 48
RETEY >, EREL D DY > fTHRIK
B, U o RETROYE O KRS RO DR
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2) Lymphangiopathia obliterans. 3) Primre
4) Milroy-Disease. 5) Ly-
mphangitis. (B) Sekundire Lymphangiopa-
thien. 1) Sekundire Rarifikation bzw :
2) Lymph
-zysten. 3) Sekundire Lymphektasien. 4) Ly-

Lymphektasien.

Obliteration der Lymphgefisse.

mphgefisse versinderungen bei postphlebo-
thrombotischen Syndrom. 5) Lymphgefisse
verdnderungen nach lokaler Schadigung. % L
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D FEOBEOZMIHNTW5E. LirLZd
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Table 7. Lymphangiography of patient.

Patient Contrast media No.
name | sex l age j diagnosis foot name )quantityiinéie;fd of Fig.
I. A B 47 | Penis carcinoma E. 1 O. 4.(I)nl gnin a 4,3 c
M. O. 3 | 58 Gastric  cancer 20% Moljodol 7.5 30 a f) d

20%  Moljodol 13.0 60 46

H. K. s 47 Seminoma {
20% Moljodol 10.0 50 a~c

E. L O. 14.0 20 47
209% Moljodol 14.0 60 a~e

[ =

Y. T. S 28 Seminoma {

XED V) » AEROED L% Fig. 4 ~ DY RERAD, RNCTERERA Y > 4,
Fig. B IR L1l , B#TFRED IV » &L D BERENPR Y > L ERTHINLD ) >
EA I NIERANT KRR > TR A BOED VR il B gy,

L) » R"Ehy ERLUERE ) o ~Imc ik 3D 7

Table 8. The side-effect of lymphangiography of patient.

Patient Side-effect
during- | following coloration embo- lympha-
name foot pain pain of skin lism | ocdema ngitis } fever
disappear 37.5°C
L A L S (+ _after 4 dz}ys (= (£ S (operation-day)
MO. | L | (=) | (- |[dmpearater) ) (4 | () normal
wx { R | (=) | (o |Sgmperafer) () | (o) | (| La7sC
ol | o | (o |dgmpearafter] | () | (=) | (operation-day)
v {R () | (xy [digpperalter| (s | ) | (1) 1
. . H norma
L | () | (& |dsmpearafier] ) | () | ()
BIfEH D% 4&% Table 8 iR . RUDREH L= Ay X« T —~RNFERY

BEARBROREARILY o SR Alc X b ik Loy v bR FRL, TORBEBESP
bNBEIEZLRS. LHLBLAEREL LA riZsdDThs.

LA OBETLEEDLDOTHS. THROMEERS LR B UIEEA X b

BEABDER RN HEL ) v AEOBED ) XD 5 DEENREDOT AL E L Bt
B EPHPESTIH L B 2L B REL L ) o AERITHERO TR Y » ~EBD
Sheehan AR~ T 5 . CBRORFELOTERREISOTHSHE L

BEOEBL WDV v EEBa0 BT 7.

EIE RBERUVIEER

V) o EBRORERINSMEL LT Wh. CHEHGHLRBEEL LTAKL « 7
Kinmonth®19y3 11 % patent blue 2 £ ] L T Nmdl xR KX e T—=Nh5b. L=
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5CThb. L LAKHEE 20 % =1 OHEY
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WETHD.

EBE XN ) > FRO T Fuches™ iz k.
DIROML E L BT 5. 1) Inferior super-
ficial inguinal lymph nodes. 2) Deep ingui-
3) Superficial lateral
4) Lateral

and medial external iliac lymphatic group.

nal lymph nodes.

external iliac lymphatic group.

5) Lateral and medial common iliac lympha-
tic group. 6) Aortic lymphatic group. = h
b O LRI A SERAC X h Fig. 48 1w
HTIHTHELE.

BIfE Fiz o\ TiE Sheehan p3vk > 7 0% 2%
FTn5.

following injection,

1) Pain during injection. 2) Pain

3) Infection. 4) Disco-

5) Hypersensitivity
6) Oil embolism.

loration of the skin.
reaction, 7) Lymphatic
obstruction.
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Fig. 1. 10 min. after injection of Barium Fig. 2. 30 min. after injection of Barium
Suspension 10 ml into the abdominal Suspension 10 ml into the abdominal
cavity of rabbit. cavity of rabbit.

Fig. 3a. 1 hour after injection of Barium Fig. 3b. Same as Fig. 3a.
Suspension 10ml into the abdominal Lateral view,

cavity of rabbit. (A-P view.)

[ 23 ]



Fig. 4. 3 hours after injection of Barium Suspension

10 ml into the abdominal cavity of rabbit.

Fig. 5a. 24 hours after injection of Barium Fig. 5 b. Same as Fig. 5 a.
Suspension 10 ml into the abdominal Lateral view.
cavity of rabbit. (A-P view.)




Fig. 6 a. 48 hours after injection of Barium Fig. 6 b. Same as Fig. 6 a.

Suspension 10 ml into the abdominal lateral view,

cavity of rabbit. (A-P view.)

Barium Suspension injected into the abdominal cavity
of a rabbit was followed up roentgenologically, as
shown in Figures 1-6.

There is evidence of emboli in the intrathoracic lymph
vessels, and permanent remaining of unabsorbed barium

in the abdominal cavity.

[ 25 ]



Fig. 7. 10 min. after injection of

Urografin 10 ml into the

abdominal cavity of rabbit.

Fig. 9. 1hour after injection of
Urografin 10 ml into the

abdominal cavity of rabbit.

Fig. 8. 30 min. after injection of Urografin

10 ml into the abdominal

cavity of rabbit.

Fig. 10. 2 hours after injection of
Urografin 10 ml into the

abdominal cavity of rabbit.

[ 26 1



Fig. 11 a. 90 min. after injection of Endografin 10 ml into

the abdominal cavity of rabbit. (A-P view.)

Fig. 11 b, Same as Fig. 11 a.

Lateral view.

[ 271 ]

Figures 7-11 showed that water solu-
ble opagque media did not show lymph-
angiogram, but showed pyelogram and
cholecystgram, when they were injected

into the abdominal cavity.



Fig. 12. 10 min. after Fig. 13. 30 min. after Fig. 14. 1hour after
injection of Moljodol 10 ml injection of Moljodol 10 ml injection of Moljodol 10 ml
into the abdominal. into the abdominal into the abdominal
cavity of rabbit. cavity of rabbit, cavity of rabbit.

A

Fig. 15 a. 60 hours after injection of Fig. 15 b. Same as Fig. 15a.
Moljodol 10 ml into the abdominal Lateral view.
cavity of rabbit, CA-P view.)

[ 28 ]
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Fig. 16. 5 days after injection of Fig. 17. 4weeks after injection of
Moljodol 10 ml into the Moljodol 10 ml into the
abdominal cavity of rabbit. abdominal cavity of rabbit.

i,

Figures 12-17 showed that Moljodol injected into the
abdominal cavity revealed intrathoracic lymphangiogram
and permanent remaining of unabsorbed opagque medium
in the abdominal cavity. (arrow : internal mammary

lymph vessels.)

[ 28 ]
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Fig. 18. 30 min. after injection of Fig. 19. 1hour after injection of Urokolin
Urokolin Oily Suspension 10 ml Oily Suspension 10 ml into the
into the abdominal cavity of rabbit. abdominal cavity of rabbit.

Fig. 20. 3 hours after injection of Fig. 21. 5hours after injection of Urokolin
Urokolin Oily Suspension 10 ml Oily Suspension 10 ml into the
into the abdominal cavity of rabbit. abdominal cavity of rabbit.

[ 30 1]
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Figures 18~21 injected Urokolin Oily Suspension into

the abdominal cavity of rabbit showed

appearance with Fig. 7 ~ 10.

the

same

Fig. 22. Roentgenogram of opagque media in test tube.

(arrow : new trial E. 1. O.)

w { €40 B

{2) (3) (4) (5
30% Biligrafin

Distilled water

E. L O

40% Moljodol

Barium Suspension

60 w/v Urckolin Oily Suspension

60% Urografin

[ 31
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Fig. 23 a 1hour after injection of Fig. 23 b. Same as Fig. 23.
Emulsified Todized Oil 10 ml into the Lateral view.

abdominal cavity of rabbit. (A-P view.)

Fig. 24 a Roentgenogram of rabbit No. 1. Fig. 24 b. Same as Fig. 24 a.
15 min. after injection of Emulsified Left anterior oblique view.

lodized Oil 1 ml into the upper
abdominal cavity.

(right anterior oblique view.)

{ 32 ]
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Fig. 25 a. Roentgenogram of rabbit No. 2. Fig. 25 b. Same as Fig. 25a.
10 min, after injection of Emulsified Lateral view.
lodized Oil 1.5 ml into the upper

abdominal cavity of rabbit.

(right anterior oblique view.)

Fig. 26 a. Roentgenogram of rabbit No. 3. Fig. 26 b. Same as Fig. 26 a.
10 min. after injection of Emulsifid Iodized Lateral view.

Oil 2 ml into the upper abdominal

cavity. (right anterior oblique view.)




Fig. 27. Roentgenogram of dog No. 4.
20 min. after injection of Emulsified Todized
Qil 2.0ml into the upper abdominal cavity.

(right anterior oblique view.)

-

&

Fig. 28. Roentgenogram of dog No. 5.
10 min. after injection of Emulsified
Todized Oil 2.5ml into the upper
abdominal cavity. (lateral view.)

Fig. 29. Roentgenogram of dog No. 6.
20 min. after injection of Emulsified Todized Oil 3.0 ml into the
upper abdominal cavity. (left anterior oblique view.)

[ 34 ]

Fig. 24-29. Presented new opaque
medium showed adequate intra-
thoracic lymphangiograms when
E. 1. O. 1~3ml was injected into

the upper abdominal cavity.
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Fig. 30 a, b. photomicrograph of Popliteal lymph node, injected side,
3 days after lymphangiography, acute lymphadenitis finding.

[Fig. 30 a. Fig. 30 b.
(Hematoxylin-eosin stain; % 800) (Sudan [ stain x800)

FFig. 30 ¢, d. Photomicrograph of popliteal lymph node, injected side, 1 month
after lymphangiography, chronic lymphadenitis finding.

Fig. 30 c. Fig. 30 d.
(Hematoxylin-eosin stain; x800) (Hematoxylin-eosin stain; % 1500)
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Fig. 31 Roentgenogram of opaque media in test tube.

(arrow : 202 Moljodol)

30 W t w40 8 284 LN

(1) (2} (3) 4) () (6) (7)

(1) 30% Biligrafin

(2) Distilled water

(8] 202 Moljodol

(4) 40% Moljodol

(51 Barium Suspension

(6] 60w/v Urokolin Oily Suspension

(1) 602 Urogralin
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Fig. 32 a. 2hours after injection of 20 2 Fig. 32 b. Same as Fig. 32 a.
Moljodol 10 ml into the abdominal Lateral view,

cavity of rabbit. CA-P view.)

Fig. 33 a. 24 hours after injection of 20 2 Fig. 33 b. Same as Fig. 35a.
Moljodol 10ml into the abdominal Lateral view.

cavity of rabbit. (A-P view.)
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Fig. 34. 2hours after injection of 20 % Fig. 35 a. 24 hours after injection of 20 %
Moljodol 2.0 ml into the abdominal Moljodol 2.0 ml into the abdominal
cavity of rabbit. cavity of rabbit. (A-P view.)

Fig. 35 b. Same as Fig. 35 a. Fig. 36. 7 days after injection of 20 2
Lateral view. Moljodol 2.0 ml into the abdominal

cavity of rabbit.
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Fig. 37 a, b, c. Photomicrograph of popliteal Fig. 37 d, e. Photomicrograph of popli-
lymph node, injected side, 3 days after

HE teal lymph node, injected side, 1 month
lymphangiography, acute lymphadneitis

after  lymphangiography. Evidence of

finding. d s
L tendency to orgamzation,
Fig. 37 a. Y &
(Hematoxylin-eosin stain; x 800) Fig. 37 d.

(Hematoxylin-eosinstain; x 800)

FFig. 37 b.
(Hematoxylin-eosin stain; x 1500)

Fig. 37 e.
(Sudan [ stain: x800)

Fig. 37 c.
(Sudan ] stain; x800)
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Fig. 38 a. Lymphangiogram of dog No. 1. Fig. 38 b. Same as Fig. 38a.
I mmediately after injection of 40 2 Moljodol 407 Moljodol has the tendency of
10 ml in the lymph canal of R-foot and separating into fragment in the
Emulisified Todized Oil 10ml in the lymph vessel, in contrast with
lymph canal of L-foot by E. 1. O. having no the
Kinmonth's method. tendenf;_\; of that.

Fig. 38 c. Same as Fig. 38 b. Fig. 38 d. Same as Fig. 38 a. Chest
Lateral view. A-P wview. (arrow : thoracic duct)

[ 40 )
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Fig. 38 e. Same as Fig. 384d. Fig. 38 f. Lymphangiogram of dog No. 1.
I el dhew shemad L month after injection of 40 2% Moljodol
10 ml in the lymph canal of R-foot
and Emulsified Todized Oil 10 ml
in the lymph canal of L-foot.

thoracic duct.

Fig. 38 g. Same as Fig. 38f. Fig. 38 h. Same as Fig. 38f.

Latetal view. Chest lateral view.




Fig. 39 a. Lymphangiogram of dog No. 2. Fig. 39 b. Same as Fig. 39a.
Immediately after injection of Emulsified Lateral view.
Todized Oil 4 ml in the lymph canal of
R-foot and 60 2 Urografin 10 m! in
the lymph canal of L-foot by

Kinmonth’s method.

Fig. 39 ¢. Same as Fig. 39 a.

Chest lateral view.




Fig. 39 d. Lymphangiogram of dog No. 2. Fig. 39 e. Same as Fig. 39d.
1 month after injection of Emulsified Iodized
Oil 4ml in the lymph canal of R-foot
and 602 Urografin 10 ml in the
lymph canal of L-foot.

Lateral view.

Fig. 39 f. Same as Fig. 39d.

Chest lateral view.

[ 43 ]



Fig. 40 a. Lymphangiogram of dog :No. 3. Fig. 40 b. Same as Fig. 40a.
Immediately after injection of Emulsified Lateral view:
lIodized Oil 6 ml in the lymph canals -
of both foots by Kinmonth's]method.

Fig. 40 ¢. Lymphangiogram of dog No. 3.
1 month after injection of Emulsified Todized Oil

6 ml in the lymph canal of both foots,

Fig. 40a,b. E. L. O. of 6 ml. was
injected in a speed of two minutes.

Ruptured popliteal lymph node.

Fig. 40¢c. E.L O. diffused through the
ruptured lymph system was absorbed
and the shadow of E. L. O. disap-

peared.
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Fig. 41 a. Lymphangiogram of dog No. 4. Fig. 41 b. Same as Fig. 41 a.
1 hour after injection of Emulsified lodized Lateral view.
Oil 8ml in the lymph canal of R-foot
and 20 % Moljodol 8ml in the
lymph canal of L-foot by
Kinmonth’s method.

Fig. 41 ¢, Same as Fig. 41 a.
Chest A-P view. (arrow : thoracic duct)
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Fig. 41 d. Lymphangiogram of dog No. 4. Fig. 41 e. Close up of Fig. 4 d.
_4 hours after injection ‘_‘Jf E. 1. O. 8ml Fine network appearance. it might be due
in the lymph canal of R-foot and 20 2

x 3 to opaque medivm within the
Moljodol 8 ml in the lymph

canal of Ldoot of dog. pulmonary blood ressels.

Fig. 41 g. 5hours after injection of Emulsified
Todized Oil 8 ml in the lymph canal of
R-foot and 20 2 Moljodol 8 ml in
the lymph canal of L-foot of dog.

Fig. 41 f. Same as Fig. 41d. Disappearance of above described

Lateral view. opacified blood vessels pattern.
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Fig. 42 a. Lymphangiogram of dog No. b.
Immediately after injection of 60 2% Urograhn 10 cc

in the lymph canal of both foots by Kinmonth’s

method. Faintly visible lymphangiogram.

Fig. 42 b. Same as Fig. 42 a, Fig. 42 ¢. Same as Fig. 42 a.
Lateral view. Chest lateral view showed the
shadow of thoracic duct.
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Ifig. 43 a. Photograph showing the coloured
lymph canals, 30 min. after injection of
Evans-blue into the web of the foot

between the first and second phalanges

by the modified kinmonth’s method.

Fig. 43 b. Photograph showed a that
contrast medium was being injected into
the lymph canal, after a cut-down

was made over the dorsum

of the foot.
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Fig. 44 a. Lymphangiogram of patient L.
A.; Injection of Emulsified lodized

Oil 4 ml in the lymph canal of L-foot by

Kinmonth’s method.

Fig. 44 ¢. Lymphangiogram of patient I. A.

[ 4 1

Fig. 44 b. Lymphangiogram of

patient 1. A.

Inguinal lymph nodes of patient 1. A. ;

E.1.O. had no tendency of separating
into fragments in the lymph vessels and
nodes, and showed the homogeneous

density.
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Fig. 45 a. Lymphangiogram ot patient M. Fig. 45 b. Lymphangiogram of
O. ; Injection of 20 2% Moljodol 7.5 ml patient M. O.
in the lymph canal of R-foot by

Kinmonth’s method.

Fig. 45 ¢. Same as Fig. 45b. Fig. 45d. Lymphangiogram of patient
Lateral view. M. O.; Tt showed the tendency of
separating into fragment.
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Fig. 46 a. Lymphangiogram of patient H. Fig. 46 b. Same as Fig. 46 a.
K. ; Injection of 20 % Moljodol 13 ml in the
lymph canal of R-foot and 20 2 Moljodol
10 ml in the lymph canal of L-foot by
Kinmonth’s method.

Lateral view.

Fig. 46 ¢. Lymphangiogram (inguinal lymph nodes) of patient H. K.;
It showed the tendency of separating into fragment.




T. ; Injection of Emulsified Todized Oil

14.0ml in the lymph canal of R-foot and

202 Moljodol 14.0ml in the lymph canal
of L-foof by Kinmonth’s method.

Fig. 47 ¢. Same as Eig. 47 b.

Fig. 47 a. Lymphangiogram of patient Y.

Fig. 47 b. Lymphangiogram of

patient Y. 1

Lateral view.
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Fig. 47 d. R-inguinal lymph nodes Fig. 47 e. L-inguinal lymph nodes

visualized by E. L O. visualized by 2022 Moljodol.

R-inguinal lymph nodes visualized by E.I. O. showed
the homogeneous density (Fig. 47 d), however,
L-inguinal lymphadenogram by oily contrast medium

showed the mottled appearance (Fig. 47 ¢).
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Fig. 48. Lymphangiogram of a man. Inguinal-pelvic-paraaortic
lymph system can be clearly visualized, 10 minutes after

injection of E.1 O. by Kinmonth’s method.

1) Inferior superficial inguinal lymph nodes.

2) Deep inguinal lymph nodes.

3) Superficial lateral external iliac lymphatic group.
4) Lateral and medial external iliac lymphatic group.
5) Lateral and medial common iliac lymphatic group.

6) Aortic lymphatic group.
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