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The Pulmonary and Mediastinal Lymphography
By

Shusuke Sone
Department of Radiology, Osaka University Medical School
(Director: Prof. Hiromu Tachiiri)

The possibility of the pulmonary and mediastinal lymphography by the peribronchial injection of
a contrast medium was investigated on dogs experimentally and two patients with lung cancer.

The tracheobronchial, paratracheal and/or anterior superior mediastinal lymph nodes were demon-
strated by the peribronchial injection of below-mentioned contrast media in 16 of 40 dogs.

The opacification of pulmonary and mediastinal lymph nodes were more frequently obtained by the
injection into the peribronchial tissue of the small bronchus than the large bronchus or the tracheal
bifurcation. In all 9 dogs to which the injection was made into the peribronchial tissue of the small
bronchus, one or more lymph nodes were stained.

Tentatively, Lipiodol ultrafluide, Popiodol, Emulsified iodized soy bean oil, Emulsified Lipiodol
ultrafluide or Thorotrast was used as the contrast medium. When Lipiodol ultrafluide, Popiodol or
Emulsified iodized soy bean oil was used, only the primary regional lymph node was stained 2 to 8 days
after injection. On the contrary, when Emulsified Lipiodol ultrafluide or Thorotrast was used, the tra-
cheobronchial, paratracheal and/or anterior superior mediastinal lymph nodes were demonstrated within
3 days.

To one patient with lung cancer, injection of Lipiodol ultrafluide into the peribronchial tissue of a
peripheral bronchus was performed. The regional bronchopulmonary lymph nodes were demonstrated.
No side effect was noticed.

The procedure of the peribronchial injection of the colloidal contrast medium will be an effective me-
thod of demonstrating the pulmonary and mediastinal lymphatic system. However, further improvement

of the contrast medium and instruments seems to be necessary for the clinical application.
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EHONCTHEXERELE LT, F-wgsy
RISE X RS A R B 129 | BhiyE
BCTARELTRTH ), BHHOHBT~E S
B Leh, BUEEHCHE S h 5 a0My
ROCTBERICRAC S PRI ) v v s 5
BEROMCTED Z LB LD TabeT
DT#H&ET5.
A&

EBI G & LT 5 ThZE 10kg 0 IE% MRl A
Eg LAY A

EfR% A Fig. 1 ofn< , Odman-Ledin mj
BAT —F A DEGHCHES R EE L b DL
B (No.6) TH5.

##x Lipiodol ultrafluide (Lp.), Popiodol
(Pp.), emulsified Lipiodol ultrafluide (EmLp.),
FALKEE(L AT (EmS.), Thorotrast (Th.) %
{#f L7z (Tablel),

KWk 5% Nembutal T4 HREL, &0

Table 1. Contrast media

Contrast Iodine |Particle

media Property content | size
_E-ﬁia:lal Ethyl esters of I
ultrafluide | the fatty acid of 38%
] iodized poppy 100
Popiodol | seed oil P 38 — 120

Emulsion of ethyl
Emulsified | esters of the fatty 19 2.8
iodized oil | acid of iodized
soy bean oil

Emulsified
Lipiodol 0.5—1
ultrafluide
Colloidal m
Thorotrast | b0 Pim dioxide | 24~25 | 5%
Barium sulfate in
Micropaque| aqueous 10 0.1—1

SUspension
M ELSENCEA L. BErBLTr >
=7 Mk XRBR T CA TR 0, SEY
BERZERI L. & 5 — 5 A DS s iRs Uk
HETREI LT, ZRIRMEH Loz &
TRESEEN R S, MERCAD TR E
FIWT U CEAIREA L.

FFRITALL U, KREAEY, hEkgs
MR L PNGER KB Ui, S8R R
2 DRE L DTN FEEE D BB L F0
HHET=01, fHEASES, PEA5E S
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LOPRELZ LK L.
EWAEAE Y, 3HRMIE, 1H%, 2 A,
4 HEE, 8 HEACHeOIE, ¥ 2775 o

AL Uiz,
w3

T ZERBAL BN 2 P i B HITE A8

1. REELI X OGE k2]

HIWHE KD 1 ml, 31435 & ERIEAT I irE3
LDHRTHHBBICIEALTH L LEETREY &
DEE, HVBKELERPOTEBYIESED
FHENIEAD. 2 ABIEREAIL KSR
TETL, ERMEEreBsECrE L, 55
WILTT L TR ERGE LRIk o, o
&£ 5 AN B < OBEAT LKA R,
IR S RL, ZOWED Y vARh sl
SR E 5 DTS VLEEET o,

fEGI 1 (No. 18R). K44 2 L Lp.
2ml. BfpacEA LR (Fig. 2a), 2 BEgiIcik
SEZRBOBERH L & b KRB~ S .
DHBZ AFAERE CIREC H 0T, V) v AR
i e bhinhots (Fig. 2b, 2c¢),

IEFI 2 (No. 16R) . KA 2 B DIk &,
EZLYOH &ML TPp. 3 ml. AL,
EEAO—RrSELECih, KRGS e
L, ZoBEFARSETEBTn KRBk
WAER 2T, 8 BTG ) v~ iinis i <
hic, BEATMPRELBECH>TRELT VWS
EEHE RO EFO TV B 00A E b bR
fo (Fig. 3a), [l L X#E2 G 5 &4
BRESLY VPRI Y v 25 s X
RTHORZ Db B (Fig. 3b),

2. WERKEZ R

ERAR R 1 ml. FEAT S LEHMoREEe
2 T ETH MDD 5 H IR LT 5 R
FIOWENLIedvote. AR EINTS & 2 b
fiiif3ss L OKIBH AL Y, FBECREEED
IEOCHENDE L. QU E~DIRh A e\ R
D WiHa g S IR A e\ B b3 B AR A S 1R T A
LD bhighotz, 2 BB X biekfoge
FREPE S .

SEFI 3 (No. 11R) . B FrpSRamr 22 L
T, EmS. L5ml %JEA LA (Fig. 42). 2 A%
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IC AL IERT A T IR A L s A L )
vAFREEK L. 8 BECKEM Y v HinR
< g xhic (Fig. 4b),

3. KKEZZR

KIESEZEEERN S ELThbhTWwanE
5 MOHIE RPN Lote. Tinbh b AR
B3 ¥ B L0 EIMIMEEELAD, FbEO
TS| Ut 5 — 5 s b 44 D ZeR N
W LD BHEVHEEOL THR T
ofz. — 0.5ml, BEO P& O EEHIEER
TTEALT, TOEMETHEI L., 5> E<%
T e iy, P sTETnVElE
FIphps BN H D, & OERCHETICH 5 &SR
DOFENE 7 >0 Fo. & BICHEFHIE TR BN
LT &, B L iffagoRBE L O
DRB~ER DB U R ZT . —FREZEENE
FEH TV, A5 —FAhboEGOIN
Wb bbby, FlEFHEEATS LR
SERC R W TE LIRS 2 R L. ISR EE
CER LB, AR CHIR E e D
SELBETIR o X 5 IefRkOED D e &R
Zbhichots. 2 BECIMSE S ok
MG & IffaE N RIE L @A bhic. sk
BEL R LCEA LS A LB B ek &
BRI, EALE L IZER UBROB K K
FLi.

FEGI4 (No. 2 K) . A THOLBHFREORE
FaEflL, Lp. 1.5 ml. 2FEA LA (Fig. 5a2).
2 B X b PRl o SN b s AL R
¥ 0, Kiolifagizeek wofe. Ml
BV VAR N EFshTE Y (Fig. 5b), ik
“THEFR L.

fEGI5 (No. 9R). A THORRIELLER
LT Th. 5 ml. Z#EALL. BT CHEAHML
P BP0 TR EDORIRIEE 2 E B DH %
b, EAEBCEY TS L, ZOMiY ¥
AEENPRR O NS EE D, T
SRR ONIR BT A HRE il LR oK &
WY vAaficiifnot\wic (Fig. 6a). 3 BRI
LY vosREg X b B ieote (Fig. 6b),

I ) v R iRt

HAESHRMRFE QMR 288 H45

ABFARAER T\, DA 1 BHIL @ L5
o DAV TH 0. FEREIEL €, Table 2
e

061D 5 B0 ) vAENER S0
1661 TH B . KMIELZEHRN 5 F {fTrbhic
M E 5 hOHENER L ENLREE T H ol iodbic
Bl Lo B i dotz 5 6] i1 Table 2 @
No. 3178 No. 3511243 % . No. 36LLFod 5
GleimifaTe i 2 BT oot Th 106
CRBZET, BRI Y ERE L
b v b 2l fEREE bhikdodc.

ST DRI & ) v HiEMEE O BRY
Table 3izmR7.

FIBGELZER O 9 FICizefic ) v Fints
Fahic, PERSELEN TIREERIPPE
{, REFZENTIRY v Ro&HI/FTE
e\ GBI 6 H10 5 b 2 Gl TCHER N
‘\Bohth, 5H 1 ko XEE T LD
bhizhDThb.

LR L ) vAminE s h 5 e E
Li-Ffilk L O i U v f@io otk
Table 4 @R,

FZAEHNM 1o h OFIBED A T D T X T O
MG THS . Tiub Lp., Pp., EmS.
FEXR LGV TS & EmLp. 3 X 00 Th.
CIZB HACERD B . BB T v FERC
FT 5BERETHOT, BEFERD Y VIR
5%\, H=FCRE—RINE Y v 8kl Bk
ML otcoiti L, BEFETIIREIEELY
v AEOMICKAFH Y v i LR Y v
SELEF L. BA T kot Fig. 5a kiRl
ekl voaE S SR,
ERShic) v LT hEFAI L D
ERYHLwIc. Lp. & Pp. OFITCILERDE
HHONMIXBEE BT, ) VA HioRIMBik
BB Cichotz. EmS. ofTix ) v AHiOfRE
LB ¢ #o7cht, EmLp. & Th. offt
AR OEFEHOAFIESECE AR, VY
AEOGeRE XX b A TH DT,

I ElfEM
AEREROCERT2BCREE 25 L 5
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Table 2. Injection site, Contrast medium and stained lymph node

445

Dog Injection Contrast medium Staining of lymph nodes
No. site E : ) Fleqwm_
Name Volume (ml) Site Number time (days)
1 5B Lp. 4 TB 1 4— 8
2 S B Lp. 1.5 TB 1 2
3 5B Lp. 1.5 PT 1 2
4 5B Pp. 2 TB 1 6
5 S B Pp. 3 PT 1 4
6 SB EmS. 1.5 PT 1 2
7 5B EmsS. 2 TB 1 4
8 SB (MB) EmS. 2.5 PT 1 4
9 S B Th. 5 TB 2
PT 1 0
MA S 1
10 MB Lp. 3 TB 1 6
11 MB EmS. 1.5 PT 1 4-- 8
12 MB (LB) EmLp. 2 TB 1 2
13 MB h. 5 MTABS H ( 3 hours)
14 MB Lp. 2 (=)
15 MB | Lp. 2.5 (=)
16 BF (MB) Pp. 3 PT 2 4-- 8
(TB, BF)
17 | BF (LB, MB) Lp. 3 TB 1 4— 8
18 BF Lp. 2 (=)
19 | BF (LB, MB) Lp. 3 (=)
20 BF (LE) EmLp 3 (_3
21 BT EmS. 3 (—
22 LB (MB) EmLp 2 TP 1 3
MAS 2 b
23 LB (MB) Lp. 1.5 (=)
24 | LB (MB, BF) Lp. 3 (—)
25 LB (LB) Lp. 3 (=)
26 LB (MB) EmLp 2 (—)
27 LB (TR) Lp. 2.5 (—)
28 LB (TR) Lp. 2.5 (—)
29 LB (TR) Lp. 2 (—=)
30 LB (TR) Th. 5 (=)
31 AL Lp. 1.5 (—)
32 AL Lp. 2 (—)
33 AL Lp. 2 (—)
34 AL EmS. 1.5 (=)
35 AL EmS. 2.5 D)
36 AL Lp. 5 (—)
37 AL Lp. 5 (—)
38 AL EmS. 5 (—)
39 AL EmS. b (=)
40 AL Th. 5 (=)

(Injection site:

Lymph node:

Contrast medium:

SB = small bronchus, MB = medium sized bronchus,

LB = large bronchus, BF = tracheal bifurcation,

TR = trachea and AL = alveole.

TB = Ln. tracheabronchialis, PT = Ln. paratrachealis,

BF = Ln. bifurcationis, MAS = Ln. mediastinalis anterioris superioris.
Lp. =: Lipiodol ultrafluide, Pp. = Popiodol,

EmS. = emulsified iodized soy bean oil,

EmLp. = emulsified Lipiodol ultrafluide,

Th. = Thorotrast. )
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Table 3. Relationship between visualization of lymph nodes and injection site

Visualization Injection sits
of node Medium-sized N Tracheal R
Small bronchus e Large bronchus bifurcation Alveole
Present 9 4 1 2 0
Absent 0 2 8 4 10
Table 4. Comparison of contrast media on the time to stain lymph nodes and their numbers
Clofitrast Numaber Time Number of nodes
medium of cases Min. Max. Average Min. Max. Average
Lp. 5 2 days.  8(days) | 4.4 (days) 1 1 1
Pp. 3 4 8 5.3 1 2 1.3
EmS. 4 2 8 4 d; 1 1
EmLp. 2 2 3 2.5 3 3 3
Th. 2 0 3 (hrs. )| 1.5 (hrs. ) 3 4 3.5
BIPER oot . SUE S BEZERICER LI SELF %A ko, #ilgg T Papanicolaou Class VT

Nhotet, Thix&Ee Yy vFrilALRT
Z bR AR DTkl { FfIRIie Xyloca-
ine FFILLOTRITHNCEE L TR TEFRA E%4

L bhichot.

SR B L i RS A B
b otest, BF—FAkBCTlORALE
2l L. B v L ety &
B LEET, OB ch2T. 106 14
TREELEER R HE R ELT R, BE
Fid Ul i 4R o mig s DR T E
ey, QBB BB Lic & & A I E
BLinhole.

S RN G RN D 25, F D BT LA
U ERZIRDHHIGIL S Tishot.

ST FRPR o3& U HI O BRI AT D & <,
EEROBEEC X WV ERNRDBH, TOMLER
Lisdorz,

ERPRAIIG A

IR 2 fleAki i Lic.

1 2 TH., 61, 7.

7= FHERMMER CERRD 3 end FHERE G2 5
b, GUESEREC X b RIS MAUA: O EkBRAE

B0t . fifi204r1c Pavinal-Atropin  (.5ml. %
WH L, W OKE &R L Mk 4 % Xylo-
caine #j5ml. & H\ T OEEE, WEEE, JEL
FEfELC Fig . 1R L T 28R % SBEHERED 5
2ENPCRERNCRA L. BRTTAT -7
% T IRV 2 BT B AL D AR R 2 2RI L
€, Lp. 3 ml. ®#yEA L (Fig. 7a), ZEjlichs
LIRS 2 & DRI ey ote. 4R
FRT BB R X ORISR L i hoT.
2 HE O X CFE R o K AE
FEECEAZIhTWS Z L7 (Fig. 7b).
F DBIERRE > TR LI BIE - U X iRE
T LTI DS, 10 ABRITIe Tl B
e FHESAE TN Y v Y3 AL
WRIOROEE D e Lt (Fig. To). K
WfF X v 11 BBCE TR & V) v GFEH»
fFichiis. ik X Oy vosEiold e
T Y VARSI ES— TSR Eh Tl
HAHRTH DY, YV VAFOREJRZRIhA T
% (Fig. 7d)., @B clBBRETH
Y VSRR R I ps ot BEIHNL Y oo
OxE ELTHERCA EDH BRI,
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fEM 2 : S.M., 53F, B,

EEFECEES 3.5am0MHEEE S, &
FHEMETHEREOEMAEG Y2 L, il
#C Papanicolaou Class [JC5 o7z, AR
WER LT AITHES 3 X ORI 1 61 & R fT7e
Ol EHiHEEEZZER LT Lp. 3 ml. %A
Lic. BEFA LTV S HE TR EEOK ST
ZERIT & I\ e DI AR T L THEOKE T % 2]
L, hERSELYERN L CEBEAYEALL
RICRELR Y v fir DI hsne 5
DEERT BB TH D . KELER R LR
@HX@Q%{’F?;@%&;‘O&:)&I, Xylocaine (,5ml. %%
DOEWIEE LT, FERRT5 &HL i < &
b iepoic. B O —BREELRCRER, *
HOSEZGEHR Lz (Fig. 8a). 2 A0l
X TSRS E L RBICERHY 2 & DX
KR HifaFEi 0 FE % 2 & iz (Fig. 8b),
20 R AT T o e Wi BRI C A2 T RERAS Y D40 K
HOTHICHEEADEE 0B vt LnLE
HICIIFT BRI DIdIc U v B B\ Y
VoSHA E TE LESyo7: (Fip. 8¢), B
1% B 2 B3EYIRR & ) v @il % 20
To. EMEE THD, Y vAFER I itho
o, TERYR S hich ot fo b EMEoREh
Tlezfodoiz,

BIEFAKERER 2 Blkica & e psoie. BE
HEERE R, SEAREAR LW, mk, %
BRI LR ootz B 1 CIREEL 2 |
ENIR I B D PIGETR % 24 & D Tedt, F 0
HACHEB L.

x &

fiti%s X OHRERRIR U v <D VERRDERAL, 1930
FRPLRABRT WS, T35 19324E 1 Me-
nkes'" (ZffifHIEE V v <45 Umbrathor %3 A L
Teds, DABRFRR 7e 3 o p i S Ao B2 o 37 s
DITIERR TV B9 Ui Lz o gk
TG TG CHIFR 25 % . 19344212 Menville %5
SO Ané'® 1 Bl ¢ Thorium dioxide %
FhRsheE, BB EEA L, B Y o<, w7 ke
FE Y v QFKEXY v miREE L. 1936
SENFRRRENC 2 FI IS LT 1 flcl8E
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BZESEY ShicLififi LTw5. Olin %k
¢ Saldeen®}1 Thorotrast HEEET O JEERA
CHEALED Y vABE B Uiz, HEe X iug
DD ) v I HE Y YRR ETH D,
Zh B e kB D & LRI Y v~
AR, BIEEEY 3R, SR Y vRaBILT
5. PO THEBENEAETRAILY YRk
D FEDOFTIE Y v S DS T E R\ &
\ ‘,A;— 619)22) .

FFIERD ¥ v o< & Y v BB A E D3l
HETZOTH Y, —HANchiis X OFERRO v
VAREERT B L LT s MR IR
HEAT BB v REPERS L0 v il
BT 5 ) vk ke 5 o L
keinns,

19654, A & B KA 8 Fio S/ i
BEZER L CEMARIEA L Ry {7 o =
By, T DOHBEXSE ML DRIE b & O EHH D
WA & DIEEEAT ) v R L MARTFH I D
KEDWIR Y v EHOEHEHC X BEEY v
HEHEOERYAHELIOLDTH S .

RN Y v R 1920 R kS & b 73
FREBEOFEHE TG bR, MEEcits
ERAEREHC GO bhThE LR Y V%D
B, EATAETRR T MR 00 BREhB Z ke
Bellman® % BH & Az L. fEto>T Miélek!® ¢
R L7 X 5 BN ERE Y R S ¢ b enic
WERHDOEATIALE LT Y v EiEEs s
LIcBiid BERETHS.

fiiD ) v <% x—4% 1w Table 50 40k %
?h 618)1?)25)80) .

O LB EIHBIIR, IEIRCEES V) Vo
ETRMEEEY v Bl DiROT ) v ENBAT
LcbDTHD. TELZEICIZ ) v Eh 8
IERILEE2TE D, Zhhblik ) vaigg
iR NERRE A2 o T T ) v
CESHEREAIERER o kT, 20
BT HTBINR % Pk iR InoTE Y, FkED Y
YARERRBCLEEOTCEIY AL, KTLT
FEBYNR, MR X KA BERE U CifiPTey
2%, PRT Y v iR L o s
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Table 5. Classification of the pulmonary
lymphatics
A) superficial lympeatics
subpleurol lymphatics
B) deep lymphatics
1) lymphatics in the interlobular connective
tissue
2) lymphatics related to the pulmonary veins
3) lymphatics related to the bronchi
a) lymphatics in the submucous layer
b) lymphatics in the adventitia
4) lymphatics related to the pulmonary
arteries

BhDL, HOWEEREY VA% L iinE (&
L UTHSIR) Cind ) vl e 4 T550
LHibD. MEEY v FoETeBEL Tk Tr-
apnell*® 3 (2 FFIEDOERGEREYMEL TV 5.
Rouviere?® [1fifio FAT Y v %177\,
fifiz E5F, e X OTRICHhI TEDRE Y v
AffipEREH LM L.

Ll @ Bellman, Maélek = X 5 [Hfed e Bl
THREEMD Y v RCBYT 5 TS
11)16)17}22)25)80)’ g%bgmﬁ%;(fﬁ@"@@ DI
MR L LT, AR SRR EAT
HAEEFALE.

EHMER TN LIckR, RAELRMCE
FRIREALESEL Y v ROEHIIEEL,
FHEELRMCEA LS E e SE R
BV VR, BN Vs EOERTERERR TR Y
vAfpER Shie, PERKESRMECEAL
FHARY VARG Eh s T b B D ERE
higvz &b dote. BRIGCHASIOTHEBHRIR
WoSEL2ER Ll 1 I CiZEZhh Y <8
M Ehies, FERKELZFERO 1T
v AFROERIE bR ot EEEIOEAR
fre LTRETRBGE LY, RECPERLE
FERFRTRETHS.

FRERGEEER 6D 5B 2 LY v %D
HEw Zdshotehy, ZhikLp. AW TH
% . Table 4T ZFEEFH &V v 5k O EPHA
Ew gL Th. & EmLp. jct~<T EmS. Lp.
3 LU Pp. i % pilitk Bicsd, T OfFmEiLH
R GEROFEFIFIC S H Hivic. Table 2 -Th
% L 51 EmLp. 7 Th. - = #54& (No.

HARE SR H SR 552858 H45

E LV No. 13) ik ) v~ RibEF S hic.
P OWRL N Y v REMEEELAT S

JANY R

BRI RROBEACHiE- Y v A, KEH
w#, Moljodol, jhipfft Urokolin s X UV
bl SRR A LAY v SROEGEBEY
LT, ) v REEH & LA LhEERH]
AELTWD E@ELL. :

2% Lp., EmS., EmLp., Th. ¥ X O% Micro-
paque (Mp.) Z{iEHERERD JEEMT AL T
Pl Y v ROMERBEE 4 Lol U Icki Rk Table
61T .

Th. (%A 5 R R D H B g
NOTHETT2H&D Y v 3R LI iichi
PSR & BRI D U v < & R Lic (Fig. 9).

Table 6. Comparison of intraperitoneally

injected contrast media in relation

to the time to stain internal ma-
mmary lymphatics

Gontrast | Volume Time (hours)
medium (ml) 5 E 15 24
Lp. 5 | — \ - T
EmS ‘5 - + +
EmLp 5 = + |t
Th. 10 + + +
Mp. 10 —~ + +

Lp. KB Y v izl 5 0wk b Rk
f%% 1 EmS.,EmLp. % L0 Mp., Th. ®Jf
RS frote. U v AROGHOBLT X
¥ BRFTF LSRR LR E TR,
Bellman o[HEREERY © BALBRO A5 )
v AEOEFRUIBET X 0 & B> 5 A
h RIS EEER ) v A RER B LT
BEVOTEL, HREFWHAOKNTORE SR
Bi53% . Table 1105k LicEERlORFORE
X & Table 6iC 7R L cabiRphc SP7BIRA 2
bhn. Table 4RBILTHRALZ ENTELS.
BYWAOKTFOKRE X LY V- THBIED
FABIHE L 353 DT In ot A REBURL T ik SHED E D

| g
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Fig. 1. Instruments. Fig. 2. Dog 1. (b) Frontal view taken 10 days

later. No lymphatics is observed,

{ 4
| «u\,

ek,

Fig. 2. Dog 1. (¢) Lateral view.

Fig. 2. Dog 1. (a) Radiogram taken after the
subcarinar injection of 2 ml. of Lipiodol ultra-
fluide.

Ii | R,
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Fig. 3. Dog 2. (a) Radiogram taken 8 days after Fig. 4. Dog 3. (a) Radiogram taken after the in-
the subcarinar injection of 3 ml. of Popiodol. jection of 1.5 ml. of the emulsified iodized
The paratracheal lymph node (arrowed) is soy bean oil into the interstitial tissue around
demonstrated. a medium-sized bronchus.

Fig. 3. Dog 2. (b) Radiogam of removed lung.
The paratracheal, bronchopulmonary and sub- Fig. 4. Dog 3. (b) Eight days later, paratracheal
carinar lymph nodes are stained. Iymph node is faintly stained.
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Fig. 6. Dog 5. (a) Radiogram taken after the in-
Jjection of 5 ml. of Thortrast into the peribro-
nchial tissue of a small bronchus. The pulm-
onary and mediastinal Jymph vessels as well
as the paratracheal and anterior superior med-
iastinal lymph nodes are demonstrated.

Fig. 5. Dog 4. (a) Radiogram taken after the
peribronchial injection of 1.5 ml. of Lipiodol
ultrafluide.

Fig. 5. Dog 4. (b) Two days later. The broncho- Fig. 6. Dog 5. (b) After 3 days. The lymph no-
pulmonary lymph node is stained. des are more clearly outlined.
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Fig. 7. Case 1. (a) Radiogram takenafter the in- Fig. 7. Case 1. (¢) Tomogram taken 10 days
jection of 3 ml. of Lipiodol ultrafluide into later revealed bronchopulmonary lymph
the peribronchial tissue of a small bronchus nodes of the left lower lobe bronchus.

dorsal to the mass shadow.

Fig. 7. Case 1. (b) Two days later. Peribronchi-
ally distributed contrast medium. Fig. 7. Casel(d) Radiogram of the resected lung.

oy |
.;-l &
13 l
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Fig. 8. Case 2. (a) Radiogram taken after the Fig. 8. Case 2. (¢) Tomogram taken 20 days later
injection of 3 ml. of Lipiodol ultrafluide into T e T

= X =
the peribronchial tissue of the medium-sized :E g
bronchus. 3
. g &
i . § " ol
g g i
- S e -.-_-,"f. * g

Fig. 9. Radiogram taken 5 hours after the intra-
Fig. 8. Case 2. (b) Two days later. peritoneal injection of 5 ml. of Thorotrast.
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Fig. 10. Concentration of several radioactive sub-
stances in thoracic duct lymph.
(Counting rate versus time is represented on
semilog paper. Two hundred and fifty pe of
PVP-13I, RISA, AA-'T or MAA-"-] was inj-
ected intraperitoneally to anesthetized dogs.
The lymph was collected from the cannulated
thoracic duct and the radioactivity was dete-
rmined in a well-type scintillation counter. )
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Tabl 7. Cumulative count rate and volume of
thoracic duct lymph in 7. 5 hours.
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