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Rat lymphography was examined by injecting Lipiodol U.F. via the lymphatics of the hind legs using
the metallic needle of gage no. 23 with the aid of the magnified stereoscopic apparatus.

81 common rats were divided and examined separately in the following three major groups; control
group, ligation group, and malignant group. In the control group, normal 23 rats were examined. In
18 of them, 0.02 ml or 0.03 ml of the contrast media were quantitatively injected to avoid the extravasation
of the lymphatics of the legs and the pelvis. By this qantitative injection method, the lymphatic system of
the rat could be diagnosed up to the level of Ln. Lumbalis and Ln. subilicus, though the contrast mecdia
was not sufficient to be diagnosed at the level of Tr. lumbalis and Lnn. cisternales. By this qantitative
method, the tumor cells and radioisotopes could also be accurately injected into the lymphatics of the rat.

The ligation group was divided into the following five subgroups according to the level of the ligation:
1) popliteal group 2) lumbar group 3) inferior V cava group 4) combined ligation of Tr. lumbalis and
inferior V. cava group and 5) cisternal group. (Tablel) In ten cases of the popliteal group, both Ln. popli-
teus and the corresponding lymphatics were extirpated. In 19 cases of the lumbar group, Tr. lumbalis
on both sides were cut off just proximal to Ln. ilicus lateralis. In five of 19 cases of this group, the ligation
of Ln. subilicus on both sides or one side were also performed.

In three cases of the inferior V. cava group, inferior V. cava was ligated just proximal to the orfices of
the renal veins. In four cases of the combined ligation of Tr. lumbalis and inferior V. cava, Tr. lumbalis
on both sides and inferior V. cava on the same level were ligated at the same time. In 12 cases of the cis-
ternal group, Lnn. cisternales were ligated and in some of them, electrocoagulation of Lnn. cisternales and
the corresponding lymphatics were also performed to assure the obstruction of the lymph flow from Tr.

lumbalis.
Preliminary experiment on the malignant obstruction was carried out implanting Walker’s carcinoma

cells intramuscularly on various levels of the rats. _
As to the anatomical nomenclatures of the lymphatic system of the rat, there were some discrepancies

between Job (1915), Saldeen (1963), Engeset (1964) and Miotti (1965). In this paper, the term “Ln.
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inguinalis” was not based upon Saldeen’s paper but by Miotti’s paper. The term “Ln. inguinalis”® by
Saldeen corresponded to that of “Ln. subilicus” by Miotto. Lymphographically, the group of the lymph
nodes in the region of Lnn, cisternales were not so easily identified when compared with the autopsy find-
ings by Saldeen and Miotti. In this paper, the group of the lymph nodes which lymphographically could
be observed in the cisternal region were named as Lnn. intestinocisternales all inclusively.

The interstitial extravasation with dermal backflow and the opacification of L. subilicus were observed
in all cases of the popliteal group, whereas, the opacification of Ln. ilicus lateralis was more markedly ob-
served in the lumbal group.

The following abnormal findings were quite significantly observed in the cisternal group; that is;
abnormalities of Tr. lumbalis, reflux from Lnn. cisternales to Tr. intestinalis, abnormalities of Lnn. intes-
tinocisternales.

The abnermal lymphographical findings became more severe as the level of ligation went downwards.

In any case of the combined ligation of Tr. lumbalis and inferior V. cava, neither lymphaticovenous
anastomosis nor hepatic oil embolism were observed. In the ligation group, complete obstruction of the
thoracic duct could not be observed by autopsy, though the several abnormal findings were lymphographi-
cally observed as Brun has already described in his works.

Obstructive lymphopathy was more severely and more distinctly observed by the implantation of the
walker’s carcinoma cells than other ligation group: that is, complete obstruction of the lymphatics could be
obtained not by ligation but by tumor implantation. The severe abnormalities, such as plexus shaped col-
lateral formation, obstruction of the lymphatics and the thoracic duct could be observed only in the malig-
nant obstruction group.

No consistent relationship between the lymphographical abnormalities and the ligation-lymphography
interval was observed, though Tr. lumbalis in some cases were lymphographically reconstructed some days
after the ligation.
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KRS (r1)), OEREEMIT OE—BHE L L
TTROMEFRLTieot CL2).



KB fd54 5 250

. RERBYESUICEREE

1) 545 LG.

KB & LC B3 common rat (150~250
B8r), F & l,f;&:ﬁ%,_ Walker carcinoma 2565:f&
Az 1508r © 5 5 bV, EIRS 5 5
lymphaticovenous communication D FELENE
MShs (L) ErBBIFLL-.

Nembutal JREMS, 52 xS 3HMH L v &
< A D patent blue J:g§44% Engeset o giFfifj4)fi
B (U8) WZEda N2 J BT I < B % i
3%, T OB Engeset Yz bk Ui o fefi
L VDL BORIEEARL VEBTHS. AL
ixEEE No. 23 (4H£0. 24mn, PI#R0. 14mmc37 4k
HERBE ARG CFMIC ) v E B, &
D TER 4 e fllic. Lipiodol, U.F. (.05~ 0.1ml
B (0.01ml/ 1 4R HEA L. BARE
SIBRD Y v Yir AR T B fud EAMO E,
TRO~Y -2 % fFreote. coFEr 1y
JE45R% 5t L. popliteus 25HG ) v 480
extravasate VRS B 5 = & s, RL
-~ Walker carcinoma cell ¢ 1 vV ARERNERRY
A (quantitative injection method)z % 0.02ml
L1%0.03ml % Fe MK A L.

VERBRIY 4:F1%, 50 KVp, 40 mAs, FFD 1 m,
mon-screen film ¢ L.G. 5%, = B T 2455,
P-A % XCRBRED 2 FAclE L.

m) U v R FEi ik (ligation obstruction)
Nembutal JFiEHERfi] Ln. popliteus % Ln. su-
“bilicus Ot (popliteal group), <7 Lo,
-popliteus 35 } 0F Ln. subilicus V34 4 Sl
THES o EE W% afferent, efferent L.V, DEE
ECE TR Y d e e e
Lumbar Group T F BB EET Ml Lo, lum-
balis jz A& o> Patent Blue 38446 Tr. Lumbalis
DFETEHEZE L Lo, ilicus lateralis DA FRENE
k. (Tr. lumbalis 1 V. renalis HEEROE X D
ld) T Tr. lumbalis » LTS 7%
A LUt-. cisternal group T Lnn. cisternales/
«Cisterna chylii #{¢> V VAR B i 20
AEDYIWIL L 7o hsot-, inferior V. cava group
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123\ Tk inferior V. cava % V. renalis 437
L bk, F7cbb ki Lumbar group :E4H
Ul X CREER L. inferior;\’. cava group ¢—
#it inferior V. cava %ji%ﬁ#;@?;\“mj:ﬁc EB
ICTESBHEL 4 A2 3 % BKRE %80 U 6
L& FND, inferior V. cave group oAtz =
iz & 5izLumbar Group % PFH L~ Combined
Group of Tr. lumbalis and Inferior V. cava
group 734 %. Control Groﬁpr EILRAE 5 o, 5
e L.G. 02 %fFicotd D¢ 5B quantitative
injection #f13 Ln. po;pliwteu:sf B L OEDOFRELD
hind leg lymph vessel jz extravasation i
SRLBDIRWERETR DN < 0.02~0.03ml 23 A
LcBECH %, =0 quantitative injection i 3k
BT EFH OLHE Tr. lumbalis X1 Ln.
subilicus Y2 L8 e\ 723 Tr. lumbalis
Dl EoRMicbiit LThs (Fa).

Table 1
control group 23 | O
18*

popliteal group 10
lumbar group 197
inferior V. cava group 3
combined ligation of Tr. lumbalis 4 71
and inferior V. cava ;
cisternal group 12
malignant obstruction group 10

totals 81

* quantitative injection method

#% In 5 of 19 rats of the lumbar group, the
ligation of Ln. subilicus on both sides or
on one side was supplemented.

# group © R, Firs LG Hiffisn
AFOREA 2~ KL E2wRT. Tiobbaefi
Bl FAEE LS 1420 k.45

lumbal group x> 1941 5 Gl FHHI Ll >
Ln. subilcus % &0F L=,

»~) Walker Carcinoma 256 (r7) 11 solid
tumor ¢ %1k 0.4ml % fHiEEK 3 H Hic,
ascites tumor T 0.4ml 12@5&&5@ 1 @ﬁeﬁ%
JRP tumor R A R L.G. % 477co7:. L.G,
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Table 2 Interval between and operation L.G.
combined liga- |
popliteal lumbar inf. V. tion of Tr. cisternal !
Gr. Gr. cava Gr. lumb. and Gr. i
inf. V. cava
10 rats 19 rats 3 rats 4 rats 12 rats
1 hour ® '
2 days ® e o o °® ® '
4 days =] D @
7 days ® ® o)
12 days [ ] [ ] [ ] [ ]
20 days (o}
28 days [ |
31 days e @ @ ‘
35 days ® ® \
40 days <3
41 days ) o
42 days [ ]
45 days [ ]
46 days ®
51 days [ ] |
65 days @ '
84 days ® :
90 days e © @
105 days o
106 days [ ] [ ]
107 days [2]
111 days [ ]
114 days e ©
[ 127 days e o o
| 142 days e o

1% Uk BRIk B BIEFIC 1 BAlE# Lo, lumbaris
i patent blue #AEIES LY v, U v~
BORE ¥R ERER L.
IIL.  #%5 2

1) 797V vAROMHIFENE

Job (1915) (3z11) Saldeen (1963) (3L16)
Engeset (1964) (3£8) % Job ¢ nomenclature
HRLTVE) LB T »TDY v5RD no-
menclature » Miotti (1965) (3C13) @ik
TRoFEHACE W THRERD 5.

4) Saldeen |} cisternal nodes & intestinal
nodes % cisterna chylii ©Zfil¥ X A AL
B+5ELTRALcowr L, Miotti (3JFH

Y vosffiff% X 5ic Ln. gastro-duodeno-pancre~
atici, Lnn. jejunales, Lnn. ileocaecales, Lnn.
colici cran. et caud. S5z fl4r Uiz VERSFANITIL
cisterna chylii @o7#753%E, Eizy Miotti O
Ay R EEC B B fo>FEE L cisterna chylii &
Jo v v H5i#E4 Lon. intestinocisternales S |%
intestinocisternal group of lymph nodes & ¥R
L.

») Engeset, SaldeesnLn. inguinalisj¥Miotti
@ Ln. subilicus 28344 %, T /ci>b Ln. subi-
licus (Miotti) 1 fil 8- F77E L lateral thoracic
duct OB/ b, Ln. inguinalis(Miotti) (&
Ln. lumbalis o> distal fffE LHRHFAT 5 b
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I: lymph vessels

route

lymph nodes

hind leg a hind paw—1) Ln. popliteus
Tr. femoralis O-—b—@—b—E Ln. inguinalis

lateral Ductus thoracicus

®—®

Ln. ischiadicus

Tr. subclavius

10-—Angulus venosus

Ln. subilicus

Tr. lumbalis

5-—6—8—@O

Ln. lumbalis

cisterna chylii

Ln. para-aorticus

w|=le|la|lo|o| e

O—-0—0

Tr. intestinalis

Ln. ilicus lateralis

| h  Ductus thoracicus

@-—Angulus venosus

Ln. renalis

intestinocisternal group
of lymph nodes

@ Ln. axillaris proprius

‘ / \\'
£y /\\\

cisternal

e Dyt Ot
2" o4

DTikig\,

¥ ¥3 Ln. inguinalis (3 Miotti o304 {#
L7-. LV, jzouTix Miotti ¢ nomenclature
kot 3. M1 FlEreo LG ERE
Zie s LN kL0 LV, %57,

2) Ligation obstruction #¢ L.G. AfH

1) IEW LG PR (®M2) (F4)

Thiimgs v Tk Lymph vessel of the hind leg
X b EEH Lan. popliteus =% %,

L.n. popliteus (3% 1 (378 & h S & 10 B

k12 i

Fig. 2 normal lymphogram of the common
rat: Ln. inguinalis, Ln. lumbalis, Lnn. par-
a-aortici on both sides and Lnn. intestinoc-
isternales were observed. Extravasation of
the lymph nodes and lymphatics of the hind
legs were also observed.

#-cHllis L Tr. femoralis ¢ LT Ln. lumtalis
1wF|%. Ln. popliteus (3MESFEE, EARNC X
i3~ extravasation, cyst w TSR3 523 & &
H proximal |} extravasation [}l = &\,

Tr. femoralis |z /}#F3 % Ln. inguinalis |37
fET 5 b Tty Eiz Lo, ischiadicus o
BaR2zE25%,. Lo, lumbalis 13 L.G. |
b HRESkESBODB Rz X b 27wl 3
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4= Tr. lumbalis & T -7 L intestinocisternal
group of lymph nodes =3#-+%. = o Lon.
para-aortici HFHCID b b AT H DI
V. RS EE e Lo, renalis (3 variation 73
M T i LBl FHE LT/ x.

intestinocisternal group of lymph nodes 3 Tr.
lumbalis O ST R D v v <EEEH —BL L 7o
b Miotti 11 3 BESISEHORIA iy LAGEE PRI <
#%. Saldeen Miotti = k JlEk L= cisterna
chylii |3 variation {355 T{ NP BDHH N2 &
RONEBDOBITIL ! Bl B o . Ductus
thoracicus |37E A OUMTICH &3 2 filic o & i
4, Ductus, thoracicus o o Zufii iz #5582 -
T Eic\, —o 240k Al lateral Ductus
thoracicus ##&T Ln. axillaris proprius pSHi
UNEF i SEBAI D BA7: embolism % Fab .
Tr. spermaticus/utercovaricus {3 1 44, HH L 7¢
#»2fz. Ln. subilicus, lateral Ductus thoracicus,
Ln. axillaris proprius, Ln. ilicus lateralis j=—
TR 5.

) Popliteal group » L.G. i, (Table5)
(Fig.3) interstitial extravasate with dermal
backfow (T 3L 3 St LR P9 1o v B A
O % B 5) (X3 a), perivascular extr-
avasate (X3 b), % X 0 Ln. sibilicus([{3 ¢)
DB 4zl 5 jut-. perivascular extra-
vasate |12 § BRI i & B Y interstitial
extravasate with dermal backflow 35 J ©F Ln. su-
bilicus > Bl AR e F B KB B 5,
F/ci>tb Lo, popliteus BIHiiz L b 1) v -23in
Ln. popliteus »s£, Ln. subilicus o4 3 &
TR & b flEREE~ © $E#%, Ln. subilicus—la-
teral Ductus thoracicus—Ln. axillaris proprius
1247 L, Avo interstitial extravasate with de-
rmal backflow % &4z Ln. subilicus {2 .
Ehic Ln. popliteus I h Ln. ischiadicus ~ o
backflow» i & b fo Bl 106rh 2 27 (K
3d),

—#c T OIFNEE Fli—L.G. Wi E < o
LEWLTREV. FPrbFFAMRCLES LG T
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g

Fig. 3 popliteal group, 2 days after operation:
a) interstitial extravasation with dermal
backflow
b) perivascular extravasation
¢) opacification of Ln. subilicus
d) collateral lymphatics towards Ln. isc-
hiadicus
@ interstitial extravasate |3 Lipiodol U.F. ¢ %
& D BEEFCH b L o ihiiEsT UKo
PV i e Be. Fii—L.G UM & extra-
vasation, i J 0¥ Ln. subilicus ® H{Hl iz o\t
2 HElT v v-2Efins Tr. femoralis I b lateral
Ductus thoracicus 2§ o, LI HAROE L &1
ic Tr. femoralis ~OfH#EA R 5B, Tl
@ dermal backflow [3FHfEKICH L HE oK
oo N LT F ¢ % interstitial extravasate
13 Tr. femoralis PGB EIC ORI LTI
[P 7o\,

+~) lumbar group @ L.G. ff /i (Fig.4) (Ta-
ble 6)

Tr. lumbalis o> 52 UKL 6 13 4 3B 3s
THAABRZRD B2, MR 2 Bics\ T pr-
oximal \Z ffjitgf T4 % Tr. lumbalis o 5@ a4 22
BDiBld B0tz MEE FicsT Lo, ilicus
lateralis o B %38 =D 232 BTIHIR 5 Bl b
Z® 4 fA% Lumbar group (3 fi]) ¥ X O#E 0
combined ligation of Tr. lumbalis and inferior
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6§95

Fig. 4 lumbar group: opacification of Ln.
ilicus lateralis, 5 days afler operation.

V. cava (140 Th i 14z popliteal gr-
oup TH2fz. < ici>b Ln. ilicus lateralis o
B3 Tr. lumbalis o ligation (o [H3 5 AlHEN:
2H%H. Fhi—L.G. i & LG BR L ofiic
E—E BRI DB

=) inferior V. cava group i I 0% combined

25

HAEZ O el 5308 §
lumbalis and inferior V. cava

(Table 7) i1 inferior V. cava

ligation of Tr.
o L.G. iR,

group A OFHEEL 3 o\~ T Ln. subilicus ¢
HiE 24 reflux of Tr. intestinalis 7% 1 ffi], in-
testinocisternal group of lymph nodes @ ¥ 57
R 1 fE8% & i Mol nidr iz inferior V.
cava ligation }» O HEY T4 T 50 XHETH
%. Venography LEEFAIETE O WRIFT % 8
+-. inferior V. cava #2k 2 Tr. lumbalis %
W) U = cRIRFIc KGR LBt h ofiEfhc b
lymphatico venous anastomosis |38 &} ichs
. B ok La. ilicus lateralis o B
1 i sh, hawBEdT51cdh s lumbar
group ko filiciy L.G. BHREL TN E 4 o
4w, [E 5 13 combined ligation ffif 26 H @
L.G. = Ln. lumbalis » Ln. ilicus lateralis * o[H]
i Bk, KA B lymphaticovenous
anastomosis FEOFT L% 5 L e R EIZ C 1
IRFRIB0 iz 3o\ T & BER AR O R T HRIETT ¥
% LV, ke o a0 Ure, i R
TV L © proximal ¢ Tr. lumbalis |35
4 LT Ductus thoracicus %)%, Lympha-

-
—

Table 6 lumbar group

E

Contrast media was not sufficient to be diagnosed.

12224 | | 35 | 40 | 90 | 90 | 90 | 111| 114 114 142] 142
hour days|clays days clayﬂ days/days days days days days ays d aysidaysdays.aaysdays daysdays S
| a |4651 45564697fi_@:t|4694|4693| 387| 393| 338 391/ 431| 460| 433| 458| 455/ 459 451| 454
|

. 1 | | 1¢

e eoncain H ||| ||| +j;
interstitial extra-| | | | [ | | . e e 4
vasate with — = ===+ 4+ =+ ===+ =] — 15

dermal backflow 2| S [ R O | | S o ) () | | | [ [ _]'

visualization of : : | 5
et R R R e e R R R e e e e e e e e e e

visualization of e | I _: 1 I . c 3
Ln. il. lat. - Il Bl el el I ‘ il el el Sl Bl il B 16%
abnormalities of +l=]=|=]|=|=|=]|= 5 I T U I O I O O I I e i
Tr. lumbalis . | 167
reflux to Tr. o | e e : _ == =|=]=]|=]|= 1
intestinalis ‘ - ‘ e 16%
abnormalities of | i i i R R _0_.
intestinocisternal | — | — === = ‘ — === == === 16
lgr. of lymph nodes| | . e i - |
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Table 7 inferior V. cava Group and combined ligation of Tr.
lumbalis and inferior V. cava group

inferor V. cava group | _ combined Tiaion of T Tumbali
2 days | 4 days [12 days‘ < | 2days [12 days |28 days|65 days S B
) B | 4699 | 4630 | 4627 _;” | 4629 | 4698 | 472 | 473
perivascular ‘ i 4
extravasate + + ‘ ! + + ‘ g + 4
interstitial extra- | | | ! \.’J | . [ _.0 S
vasate with dermal - - = = - — | = _ )
back flow | | | S ___4___
visualization of | 2
Ln. subil. + - e + l - + T
visualization of | _ l 0 _ 1
Ln. il. lat. - I - e N - | + - 4
abnor maIrtles of o _ ‘ . 0 ! y ; ! + _ 1
Tr. lumbalis 3 = 7%
e — SN S S A _ - _ S | — |
reflux to Tr. + S 1 i 0
intestinalis l* 3 e | il - EES
“abnormalities of [ 1 B o
intestinocisternal — — - | = | + — - —
gr. of lymph nodes | 3 | 3

* Contrast media was not sufficient to be diagnosed.

IEF#E o Tr. lumbalis 43 2 7cu > L 3 &ififkic
i\ B At Lnn. cisternales fiEdkz b Tr. lu-
mbalis AT — MR 2 HidkA < Sl L
72D, Ln. lumbalis ) hijfi§# intestinocisternal
group of lymph nodes @ HY Y v ~SEIEE~O]
g (B16) —# 2 U+ b, Tr. intestinalis ~¢
PR Utz reflux (®7), zhiciBET 5 &8
#1% Lnn. cisternales 78 X 5icRIfjo v v

Hi#E ({41 Lon. gastro-duodeno-pancreatici,
Lnn. jejunales, Lnn. ileocaecales, Lnn. colici
cran et caud. %) MBIz fb ik LIRS 8
5 o EIARVEET H 5 A% Lnn. cisternales }-
D AT D ARM T b A SR R o e
NREY 2 4 (K8) —So R RnRD 5

Fig. 5 combined ligation of Tr. lumbalis and h, Zhbo Lon. cisternales JA 0 RHRT R ix
inferior V. cava: dilated lymphatic collat- flfe -l LS EERTH D (ﬁg) |05 e o =
erals between Ln. lumbalis and Ln. ilicus A E A0 Cr. lumbalis, Tr. intestinalis, in-

lateralis on the left side which simulates
the lymphaticovenous anastomosis, 28 days

after operation. I /E S HIMAT R ik Lon. cisternales 7
ticovenous anastomosis (i 5 et % Ductus theracicus ~DOZGE TR DT H i
#4) cisternal group o L.G. jifH, (#8) gihci@obhiz. f%k LG i & L.G. By

testinocisternal group of lymph nodes o Fji4
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Table 8 cisternal group
I 7T 20 | 3 | 35 | 41 | 45 | 46 | 51 | 106 | 127 | 127 | 127 | |
days | days ‘ ay days days | days | days | days | days | days | days | days| §
o 450 | 440 | 427 | 399 437 | 429 | 395 | 417 | 421 | 1 | 2 | 443
o | | 1 |
perivascular 11
extravasate + -+ | +: I T } aE + + + oE - ‘ r | + 12 |
]‘]"]‘[E!]'Stilial extra- ) . | . e | _| m ) 2- ”|
vasate with dermal | + — ‘ — + ‘ — — — — == — I = = NSO
backflow ] S IS S | L
-v1sualazatlo.r_1 of_ + I Jl i N [ _ - | ] 4__
Ln. subilicus | = + | = + | ‘ + | R I - 12
v1su1allzat10n of | | | ! i - _ _ ‘ - | - S 0
Ln. il. lat. [ | - | T ‘ - | i il 12 |
(S | | . | _ |- S| S S | S | 8 B
abnwnrmalitiezs of | I | l 9
r. lumbalis ‘ - | - + | + “+" + + + | 'l" ! 'ﬂ' | + - ']2 ) ||
_,};E; ©Tr. | | 1T | 9
| intestinalis |+ + ||+ |+ |+ |+ -] -]+ ]|+ | |
| S S | p—— | | L |- | - & |
abnormalities ol | | | | | |
[ intestinocisternal + | + + + + + + | =+ | — ‘ i + |10 ‘
| gr.of lymph nodes | | | 12

Fig. 6 cisternal group: deviated and tortuous
Tr. lumbalis, collateral lymphaticus
Ln. lumbalis "to Lnn.
35 days after operation.

from
intestinocisternoles,

i i & oiliciz—EoBfRizED B ich 2.

3) Walker carcinoma 2568ffiic 12 L G.
AT H (malignant obstruction) “F [ #7] 4~ solid
tumor S 2 H#5 1 lymphangioma caver-
nosum i Tumor [N, JLicfisgk, REf74+%

Fig. 7 cisternal group reflux from Lnn. inte-
stinocisternales to Tr. intestinalis, 20 days
after operation.

#Ro LV, @iy hficiid bhte, L Lo
% Ln. lumbalis 13 84 3iR 5
Al dots ([ 9), Walker ascites tumor % Ln.
lumbalis il #IEEAEL 6 HH O L.G. T
%, @ Ln. lumbalis (388G B0
L.v. {3 malignant obstruction {## 5 L. b

popliteus
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Table 9
I I B combined S N S
control popliteal lumbar inf. V. | ].f%atllg:;]gf cisternal
group group group cava group| e group
—— e ——— S SRS i E— \lr. C-avii
perivascular i 3 10 19 3 ! 4 1 |
extravasate | T3 10 19 RRCI | 4 12
interstitial extravasate 0 10 4 0 | 0 2 l
with dermal backflow | Tag 10 19 DS i 4 12
visualization of 2 10 l 5 2 i 2 4
opacified Ln. subilicus o3 | " 10 | 19 - | a4 17
—— — e — - — m—— R e _I S l. - =
visualization of : 0 ' 1 l 3 0 . 1 0
opacified Ln. il. lat. | T3 10 | 16% B ‘ Y 12
| abnormalities of Tr. i 0 0 ] 1 0 ! I ! 9
| lumbalis 5% E 16 3 | 3% | 12
. reflux to Tr. | 0 0 1 1 [ 0 9
| intestinalis | TEE Tgw ‘ 165 3 | e e
| abnormalities of ( T D e i e
intestinocisternal | = 0 == _0’? : 0 - | _1 1 - - IOM
group of lymph nodes 5 | 8_ | 16% ] 3 3 12"""_

* Cases in which contrast media was not sufficient to be diagnosed were excluded.

Three of 10 cases showed opacifled small

lymph nodes of the intestinocisternal group

which simulates oil droplets widely scattered in the abdominal cavity.

Fig. 8 cisternal group: opacified peripheral
lymph nodes of the intestinocisteanal group
which look like the oil droplets in the abdo-
minal cavity, 10 days after operation.

lifyz 417 % lymphatico venous anastomosis |3Jifi
B X % 4 O Tiie {EABLOtechnical
failure T#%. [EANFME & AN S
Bofx k& 2o AREEOHBl2 BB L
hepatic oil embolism B fF R4 5~4. #Hikic ©
h BRI E IR NS v K &\ [ A TERC L

Fig. 9 malignant obstruction group: cavernous
lymphangiomatous collaterals in the tumor,
two days after implantation of Walker’s solid
tumor cells intramuscularly into the poplit-
eal region.

necrose {£ L Ln. lumbalis, Lnn. para-aortici,

Ln. renalis, intestinocisternal group of lymph
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I'ig. 10 malignant obstruction of the lympha-
tics, six days after implantation of Walker's
ascitic tumor cells intramuscularly into the
lumbar region, Numerous lymph nodes of
the abdominal cavity were opacified. The
lymphaticovenous anastomosis observed on
the hindleg (+) was not caused by the
tumor itself’ but by technical failure, 6 days
after operation.

)2

Iig. 11 metastasis to the lymphnodes of the
intestinocisternal group by implantation Wa-
lker’s ascitic tumor cells intramuscularly
into the retroperitoneum at the level of cis-
terna chylii.

HAREEOH e &M H30% H2%

nodesyrifi < Jfik L, Tr. lumbalis 3 fl#a L Ductus
thoracicus ~ @353 7cA>27- (malignant ob-
struction). RSP OB 3IEAE S intestino-
cisternal group of lymph nodes 35 244,
DTH D hepatic oil embolism (ZFEZE X i
¢, Lnn. cisternales RIS » 7 ¢
13 Tr. lumbalis d{f{i7, intestinocisternal group
of lymph nodes »fffi;, &4H (marginal filling
defect) # 2L #-2%z Off|T1L Ductus thoracicus
PHBLL 22 (K11).
v. £ #

BURREHEIRC 10 5 ) v ROBEO—2T
&b L.G. w0 7 7 7Tl hiE sam-
pling, FiiEE 3 5 EAMED KFD &Hr b
5 XERLUEDTENTHSB. =121,
T ol b0 R X ofuc Engeset (1959), Th-
reefoot £ (1963) (3(18) O#WE# B DAT
H5. B EY v RETT R BT ER o
BREEAEHEAL AL Tw5. Bun (1966) & (30
4) 1 X Eie> obstructive lymphopathy 7
fEB = s CHEEcS » 70 cisterna chylii
@ 2 @i ligature obstruction T Ductus th-
oracicus ¢> obstruction |} % @ collateral Bz )
DARFRETH D LBNT 5.

Wixhe> Engeset, Threefoot & |35EH T » 7O
L.V. =% % Hg., plastic corrosion % A L -3
##13 benign ligature » LT Ln. popliteus, Ln.
lumbalis, Tr. lumbalis, Lnn. cisternales & %5
ETY vAE, ) voslie kiR LY LR
6 208K o £ B Lipiodol U.F. % H L=
L.G. ®{Jilgofz. ML LG BREFIR L
BIfRIZFE 9 B ThH B, T 7 Hpopliteal
group =\ T FlEod interstitial extravasate
with dermal backflow ! Ln. subilicus &> H{H,
F b Tr. lumbalisfEH o3 1 v -5§fi A1 lateral
Ductus thoracicus o Jjain2E h HiFo iz
#1 Tr. femoralis 23FBH-T 5.

Ln. subilicus |3 1F% 7 » 7124t 2_%.1(;'_:—;{{&5.5 p

Bon (L9) %ﬂnz%- cFD D I Lpo-
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pliteal group Tix 100%ic, %At ® ligation
group T} AIA b BEEC B L L b TEAERE,
BEofofM CHEMERICHE L. lateral
Ductus thoracicus |15 gold hamster =2\ ~T
Azzali (1958) (3£ 3) »3EC# L Engeset (3£9)
WBIEH 7 » 7'-63—216.—¥:§93&b'c % 23T, lumbalis
LibATY vAROERLMEIT RO TES
WCHSEE Lo\ Z & At A, Lumbar group i@
To b & B2 b4 Lifie Lo, ilicus lateralis
@ W HLA3, cisternal groupTlLE iz Tr. lumbalis
D FEH, Tr. intestinalise reflux, intestinocisternal
group of lymph nodes o RIEFT RENHFRANC
fe%. e ligature obstruction TLFFHER
FLRDDHD Y v YRR BB R B
L, malignant obstruction T3\~ TixF DL
HIAEEOEEETh . obstructive lymphopathy
13 ligation group |z 38\ CILEATII AL AMEAL RS
B, Tbb ) vAUEITHEEL T % &
TBEE 23 KTH B = &k T, popliteal group
K\ CHE R B ) v EOREORELT
) vAROESRHr X5 e bERT 5 TH
%5, Walker carcinoma 25634ffi1z & 5 malig-
:nant obstruction Ff{z. 35\~ T3 obstructive lymp-
‘hopathy 11 X b & JE EL o] ¢ Ductus thoracicus
D54 L L. Ludwick % (312) ©
3 %Y 2R ARy S FREO ) v fHio
FAERESPHER TR hed v, B
ERRE B ) v~ MERE 1 Y v I OBRE
BREHE C B ER TR Fa Tz L3
Fo LRRoERY BEEXTHL0L F5. F
Mi—L.G. {iF & L.G. oRFORE L Oic—E
OB RS = Lk hotn, FHRE
12k % —Bo obstructive lymphopathy 73 H R
DR OB EE S R D & LS E DA
JEBLFD Bz, inferior V. cava FEEIAL
.combined ligation group @ HAYL inferior V.
«cava OfEEKIC X PIIRRO Bilfs X U hiciE
H3 5 KIBEIRFR D {2 5> lymphaticovenous
.anastomosis .0 FIHEME 4% % -3, Chavez
(3 6) O L I1xFTHic inferior V. cava & XU
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Tr. lumbalis @ FRFAEEEL 1wis\ > T hepatic
oil embolism 132 = L st

AHEER 1 35\ T3 malignant obstruction D
728y L LT ligation obstruction ¥ J % ma-
lignant obstruction O FHFEREZ T Y v
By L.G. o bRl .

‘l" §:=bl Eﬁ.

1D EWT vy 723 (5 518511%0.02~0.03

mlDOERMEAZER X %) ; Ln. popliteus B HHHE
(popliteal group),10Pt, Ln. ilicus lateralis o)
B o Tr.lumbalis o B (lumbar group) ;
197E, inferior V. cava oL OfEI#E (inferior
V. cava group) ; 3L, inferior V. cava t Tr.
lumbalis o FEE, E-o, FRWHETLE(Combined
ligation of Tr. lumbalis and inferior V. cava)
; 4 ff], FyzLnn, cisternales DfEEkEE (cisterna-
group) ; 1278, &i71M3s XUUET O Walker
carcinoma EFEEE iz~ \~C malignant obstru-
ction P& IN-~% &81PL Lipiodol U.F. % i\ iz
FEn o LG {70t Fhifficksd 53
fii—L.G. o WRIAE S b #2082 0 &R
Pk X ATn3.

2) 5, 75® L.G. o nomenclature {5 S
2=,

3) Control group |z 33\~ % Ln. subilicus @
&',ﬁqi%--]c, perivascular extravasate [ZiEA
HENBWE BdBRB., ) v i D extrav-
asate |3 Ln. popliteus oAk B bhd. MHiE
EBREAER X D 2 b o extravasate 3T
5.

4) popliteal group |z 3\ T2 interstitial ex-
travasate with dermal backflow ¥ L U' Ln. su-
bilicus 3. 100%wHEL L, —J7 Ln. ilicus later-
alis @ HHL L7z 5 fld 4 iz lumbar group T
Hole.

cisternal group =\ CIHEEEEFALE T Tr.
intestinalis @ reflux, Tr. lumbalis 7[R,
intestinocisternal group of lymph nodes EH
PERPTH O,

Zh b OEREOBR IR Ry b AR
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HHTH % obstructive lymphopathy |3 EEEC
B Y Y v MUBHTIEA =4 2B T 5 H 0 &
Bbhs. WY v HiO5EERERT & % popliteal
group s\ Tk 2 DE{LIL X Y RETH Otk

5) Combined ligation of Tr. lumbalis and
inferior V. cava #fi&5 7@ ligation group 1z
B T4 lymphaticovenous anastomosis % he-
patic oil embolism 3323 & in o7,

6) Walker carcinoma 2568ffiic & % malig-
nant obstruction F£-¢|% obstructive lymphopathy
35D RERSHEE T H .

7) ligation-lymphography offjii+ L.G. ©
REMROBEc—EOMFELRD 5 = L2k
TH"2fc’ popliteal group 1z 3\ C—ikk#a L
Tz Tr. femoralis 1 H M OB ic > FEAE
THEERELh.

MEE RPERTE A Y, ~of Fa =02 KEEHE
#ES#E Universititsstrahlenklinik Heidelberg;
(Czerny Krankenhaus)(Direktor: Prof, J, Becker).
2 W T—ifix Alexander von Humboldt Stiftuné
OWERICL biFbhi.
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