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Study for visualization of the thoracic duct by computed
tomographic lymphography and thoracoscopy in small animals
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REBLUICHRIET 2 ) v R oEIC, A2 H 5. FLHg L 1%, HLE
o) v ANFICRINE B AL BICER LY vosiEss, MEmicst L,
HPE L7 REECH 2. LU, JRIAIC X 0 — ML OWY & —RMERL O 4548
S5, — ML OWIIREER RN ORRMETH Y, ZRMEFLOWITA ORE, U
Y5 HE, MORREE, FORERIR AR~ L = TS 32 U X OPRIRS?
WAENE Z D2 LIk VAT D13, 18, 48] FrRMIL WD I RFE LS L
T, TIHNTY R, RV A, FBRRFT O, HTlEyy a0~ T Y
22 & I3 H[10]. REFTORAEIZEITR S, FRMEIC L R EICEDL
A%

KB X OWIC BT 27O O —# Y R BRAE R (X, WEIR, BACRR, (RERD,
EEARTERS LORKTH Y, 205 OFERITILOWNICFE R 722 6 O T,
Fiz, LWODIFEPET LT DIERMNIELT 5720, DWIHHEE T 5 DILAER
WNEALLTOLDZ E B2, B, X8 E B E G IC X D RERNRR
HrRE DB F X OWAE 22l CERREL S L7z Mk OfifaE2 s K- TIR@ZI L, 4
LFRIRAE CRARFDO NY 7 VBT 4 FREAMIEF LY bEnZ & THRET
5.

RE IO OHL O T 2HWEHER E LT, EIEN LT & wid (Hill's
Products) <C/VF A7 N UATF RBEZEDOHRENH H[25,48]. 7=, AV
HZ e 3e 9 2 Mot U, MR D RAECHRAE(L 2 9 2. 5 B Y CRIE B AL
EFEUEMERTLZENDD. LnL, MEEGEOPRDROIVIERNIL, k%t
BALEE LV A7 35D T, BB EEARNE - OB OHIWTHEEE L. SO
3 2 NRHARIZEh 2 B S0 %<, MARFEL L CTHMEHAE IR
EN5[5,6,11,16,18,43].

AFHRIR ORI TIEL LT, MEREINS & H[5]. £ O, LB E ffk
DRI L D FIRE ERIZ LD U RO 2828 S 2 DIRGIERIR 6, 11,
14], FLOMEAGIBH U CRERENIC U >R AR S8 U o VE FRIRAS I IS % T2 K



S LA OMEUIBAMT[18], MalzEfges v o Mit [43], 77 L— 3 [16,18], &
ZEPN O K A e NI [ E L RHE D> 6 FLOVE WY & 5 e PN o [ E e, 27,
38,45,5017238 % . M A BT B T OIRIRARIZ R T 50%, T 40%RETH
L7 O[11], FRBG T, W< 20D FIEEZMAEGDETIT O 2 &1L V[5,16,
18].

FEFESRITC, E 2R L7220 b 6T, WOORMATERT 52 &N
b2, ZOEMIL, FEELEICERH Y, BRI Tuian Y v oS
SCHUPRRHT 2720 EZOLNTWS4]. F72, FEEREICY v sio &Ik
DI E NF 2B OB L CLE O REEDb H 542 o2 &h b, Y

EREERITETIC, UV Yy NS E L T S L AHEETH 5.

W DET % B CHEZ S 2 7201, ATicEIcERlC 2 ) — 2 2/ 0
BE L, AKXV HBELRZY v XECHWE 2 LT 2 iEs fTbhTtw 3
Lo L, BRAMA EOROBGIEREFIES L LY X785 0, BHRAR,
M- DA LEHER 2 23 IEFNCITIFE LWk e T v x v, ez v 7z
W CIEET 2 W2 2 &35 203, AT v, £, U voSiibg
DIEHR D 7= & I BRI T CHIIE LIGRIE ) v &Rl 2 %5 L, X% CT T
AT 27ELH 5. 20X RiEkikid, 25 L 283 25 8RS
R X 2 BHBE 2 2720, IFE L v i vz,

AT Cl, FLOM OB REEM 2 EE L, BfEIC) v o g0 gt 35
LEHME L £ 12T, R X OO ILMEH O KTt HE % %
LU, Vv "EETORET COBEZ{To7/-. RiC, FE2ETRD Y v XEiE
ok L ORI X B IE R LIEZRET L7z, £, B3IETHIO Y v EE
ok X UHOEEIR %2 v 7= IPESR ic X 2 B AT ik 2 Meat L 7-.



FH1IE REXWHDOY v AEETORE T CoB%

U voNyisgl, AU voNE, Y voNfiil, BB X ORED Y Vol
OEE DY) voKBSIEREEHICEIR L, BERREE O BAICIEREIR & HEE
DN KR F 72 1ZZR DAL 2B 3 5[20]. FLOME L, #ERRIEZ 82
T, X OICHgREEEMI~E e L - BTG e LB 2 E 5. B X, KREINR
OHEMTHIKL, THICHEEIBEL, BAERICY Vo SRITEIRMA 2> & 25 5ER
IS, BRE W C LT, RoE X, WEKBIROAERZ, ik, s
KENNRD =M %2 E1T3 51,20, 48].

KDY VoSG IEARIC X > TR 2 2 & 233 4113 TH Y, Kagan &
X, BEEICH 2 ) vovEIca — P& 2G5 L, WEEEORED» L RO
B DETE T oD XL TITHBELT2[20]. £ D720, UM DIEHEREIC
X, EFEDO Y VoSS OELASLETH B, T2, i E THOKE OEST
DWW T SRR T O 1L 70 0.

H1ETIE, REIUMOY v iz IR 2 HY<, ALFEFEO
BT tFE 2 G L, FET cROEofkZEL, RKEeHoEH I~
7z.

2. MEs X UHE
1) ¥

BRR B e — 27 L R 288 (M, 7-8 » A, 7.0-80kg) ¥+ X MRS 4 UH
(M, 4 ~ H, 24-42kg) AL 7Z. 8L, HAEED 7 — T, ik
G L7, AREBROBY)EBEE L, A RKAERBVEZES ORI N 8
120413-2 %5, %5 120528-3 ).

2) ik



Uy N E R T AOFEL LT, AV TV Y=y (VT T 7Y —
v®, RS, BT, ICG) %, 2.5 mg/ml DEE R L 7.

3) Jiik

KL, WREFRTEEE L LC7 b v v ViiEEEE (0.025 mg/kg, sc, 7 b 7 & U HiEE
SR ®, Ml =F8EKAAth), A7 brv 7 77— (02 mg/kg,iv, X
P77 —n®, IHIGHE 7 7 VR ath) 25 L7z, i<, 7ufR7+
— (8mgkg,iv, /Ry I ®, YV VI TFFY - T=Z<~LR) Tl
AL7. [EBHERICAYV AT Y (Z+—LV®, THEY ) BATEE R
FHERF L7, X, e R 73— (6mgkg,iv) TEA, SEHERICA Y 7
VT VIR TSR AR L 72, SR RPE T CEY 2 BV ICfRE L, EBE O
MBI UES 2 BB 21T - 72. Fiv T, RIS - THEEE 2 fIRIKE 2
SHVE RSSO £ CRAME L, MEREANESS & LB 235 L. 38°CIThmi& L 7=
ICG12ml/kg (RE 29-96ml) % 23 7 — < OiEHEH % F < HLMFEE @ B T
oS5 L, B2 E s o~y —Y L7z (K 1,2). BEND Y v oS
DICG I X 2§+ taw WIRCBIZ L, SRR ICETM U 72, FAfE 1L, Jeaiihr,
Pt OFRRE, Qetafpfelefd & L7z,

B T 1%, WREED O O TEERTIC, JFERX T v 4 FRIEHRERAIA v * 27 4
(A2AL, R=YVVYT—=AVTNANALRIAT 4 AT ¥ NY) #RIT 02
mg/kg, MilZ 0.1 mgkg %, W FEHICTHREG Lz, EBRTEHA»S, ffiflo
BYPH 2D 10%D 7 v r~F o v 2 AWCHliAIZNE L. JiERT =
¥y (TEXFZVT, HGEE) 20mgkg Z 1 H2EIEIERT A PR
HMABRAoFaxs 7 Fvet—n, /05 4 Z) Imgkg 1 H1MH%
7T HREIRE OB G L7, Al 7 HRcHok 217 o 72,

3. MR
REFDY v AFHIKICEH T 2 ICG DYEME LR 1T ITRL 7=,
A (R) 13, ICG #%5ER S, EGOREICIFET 255D v < (X 3,A)



BLOZER ) vooffi (K3,B) BB I, fitls T, BY vooRkeg e LU
eI, Peta 38 55% 30 ke L7 2 & 2R L CHA LA L 72, B (R)
b, A LFRICKRGER?»D, #iBY v fie G voRfiBRE I N, il
T, MY v NREg LA OCHERRE I N0, LM A LIIRLTZL
22olz. Bb, REIFRGH 30 ofFR L 722 & 2R L T oMEL 7.

C () 13, BHGEZICERY v fioRE IR I Nz, B v ouRKigic
2250 VoG IEAHIR TR ORESNEEcH 572, D (i) 1k, HE5ERIC
fil Y v IO RO DHER T E 7223, ) voNEI LY voNKREgICES Y v
NI ORE IR CE o7z, B O 1L, #El Y v ocH (M4), ERBY v
SHET (XS LB XUEY voikEE (Kl6) oRtapfER TNk, F ) 1, #
W) v i Y oK (K7) B I T, 22 Y v o3 & AU o G
B35S0 o 7o, T RITH AR TREDOREREITY <, BERE, Getafmmib o
REDREro72 (R1).

4. #%

ICG I, Btz TH Y, KNICA S ERTFHRY voRFPOER LSS
5. WAL ICG 1) v o EIGEIRICE D IAE D 20, U v oXffie ) v
BTG LTI I B (32, 39]. ICG 13 b b DRFEERERE L IRIE D BIZIC F v
LNTWwBIEACT, EECOBHEITIEL, TogatkiEe. £z, FUECH
e RS O i i FARRE D U v o~ HigRE D HRYT Y v oNHio[FEIC M T
T 3[8,33,35].

Sllo %, ALFEPHO TR ICES L7 1CG 2D v 3 KigZ @@ L,
ffe~m2s 5 U v oSk A BB Lz, AEBRCTHL 2L o72 Y Vo3
B2 B (0 8) 13, HLFEB @ BT fRIC 5 X /- 1CG 13, B/ B
DY oSl PRI X 4, Y v o3RKE, LR ZREC, Mk ) v o %
BEids. LaLl, SHEOFEBRTIE, ICGIIEY v RKitD AR 6T, ZEHY v
NHETRHE ) VoS Jeta LTz, FEG Y v oREi NG S D ) v i & 5
O, Y voSREICH DS, —T7, i) voRHilx, KB oo ) vz,



JE Y v SRERICIAN D 9 (20, 30, 48], /NP RIGIC ICG 25 L 72D Tid7Za i
bbb E, T Ve VoSSR I N L, 0 X 5 I
ELZEBRET Y v o580 ORI E 72 F5 5 & & 2 b n7z[3).

U v STREE DR EIC R A SN L LT, ALFEE O K Tk 5 ok
IGHEE DEARZES ICG 3 Y v 3 HIICH D IAE N 2 BOMKZEFEEL Tw» 51|
B2, LL, AEBRDOY IF7—vavE LT, RTIE2ETEREN ]
FOBDEETHY, FHLZEYOHEME EBFRORBB D722 L2 D
5. 0%, REOREDE & FifEIc oW T, EFOIXL DX TEMRDH -
7o DO FERRAEE D B o 7= DD 1ZEEF DO RMDIR S . £72, REMDENITD
WThH, KR THNITL C OUPECHIAEDOHRASSBETH o7 EZX B, X
bic, PashiE2, ICGory Ptk 2E620%, filoT /7=hrzT—, &
AL DG, IRERE DR L - vREMEIC D W T, S8 2 2 RT3 TH
%.

5. /&

KRB L OHOALFIEF O K Tk IctaFz 2 &G L, FHETTY v 35k o3
o ERE L, REFDEVEFN. 2 OfER, ILFEF O BT Ak 51
L oTY VoS II gt iz, 2, ek, fffE e R efioMozEs
HBHTEDPRBRE N



1 RONLFEFH O K T~ A4 v Ko T7=v 27 ) — vk o+ (A) L%
E#tio~<y 3 — 0T (B).



2 FONTMEE O & Tk~ 4 v Fov7=v 7)) —viE5 08T (A) &%
E#fio~y +— 0T (B).
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3 AV R T =07 )= RIS A (OR) OFfEG Y o /)E (A)
BLOZEG Y )8 (B).

11



W |
M4 A2 ReT=v 7 Y=o 54 (1049) 1IS@ESREE OF) OBy >~
S ().

12



5 ARy T =7 —rFh5% (1057) (SRS HIZE OZE Y > i
(5FN)

13



6 A R T7T=u 70— %% (104) RSN E ) OfEY 3
AKipk L OO (KA.

14



T AR T =07 )= REEZICHEBRESEE Of) OB VKR (K
).
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NEIEE Y //\Eﬁ

TIJJ"E") bRA:

‘BRI >/

8 VU v oK NLMEMHE: SN I N v Ee Ty ) —
Vi, Y oK, LU ERT, WEICES.
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&1 RBLVHEHOBBHED) Y /SREICEITZA VT 7Y - OREHR

B v /RE 2R3 Y v /RE By v/Re O REFER (9)
A (R) O © O O 30
B (R) A @) O A 30
(OC:)) (@) (@) x x 5
D (5#) O x x x 5
E (#) O O O @) 15
F O € A @ A 15

O3, A:bIFhice, x  F2BINAL
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28 ROV VoEEY CT 5 X ORI X 3 WL E o it

1. RBRIcEZER

1 BOEET, U yoREoREIIIEEEE REMOECEA LN,
ROV v AAFEBIFEEICEHRE N TW 2 b 00, BRICHICE L Tid, /MEHE#E
DHNCEEGIHED U v il % AT 2 Z EPEETH 5[20]. LAHL, F1ET
FAW72FE T T ) v SRR, Tilizthd 2oRENSKE W & 250
BRTHL., 22T, ROY VAV ZMATICHEZRCTEZ 2 2 LAHETH 5.

b o) voNEERE, B0V VoI 25 T — Y OR R AT B TTESMT
bTE Lal, 2o v EEEFRE, vy v EIClES2HAT
57-0, L 80229 5(23]. Fric, HERICZWNERMETIE, 5D Y
VNEIZHIR TR TE 2w T, U v oVEOEESEZ IIHENTIE RV, 22
T, INEIC R B EE ARG Ak e LT, MBICERAZFEAT 2 RS
ENTW3B[49]. L2L, MEFEAREOACIROND L, %< Dlffid BT
FEMBINTHEDOTHRICHONRIC A LRI LB %\, Tz, REY v~
FICHEAT 2 HEDHRERD 2D 0D, BE D v s/ v o fgiE o @l
KR HEEZESEG T2 EATERN[34,36,44]. TNHITHAT, U v 3fifio
REJICHAGRERD 2 2 20, HEHEDOD 2 ERMEEEZ C L IZHEET
»H5.

%2 BT, Y v OREEZ B, RickiT 2 Y v B iER
CT & Mfeesi % T ICG THIE Z i3 2 Tk et L7, £7, Y v ¥EiE
7 CT %, EeAl O GEALIC D W T O RET 2 2 72,

2. MEs X UHE
1) ¥

U v X 11, BRR R@R 7z e — 2 vk 13E (A, M 8 ~ H,
8.2kg) %, V v NEIER CT g I 13K 7 v — 27 v R 3 88 (B-D, i,

18



79 7 H, 7690kg) %, WHSIC IR L@#HR e — 270K 25 (B-F, M,
1F¥35H-1F44H, 93-106kg) ZfEHL 7. @¥iL, AEEDT —¥ T,
RN BT L7z, AREBROBIWYFEERGHE X, FRAKERRBIYEE & TR X
7= (56 090525-3 5).

2) U v oGRS X R

AL, SEERBAAA T 6 IFfEAE & X & 72, IR & LT T F m ¥ UG (0.025
mg/kg,sc), WHBT r 7 7 7 —n (02mgkg,iv) %5 L7, FRFHEA &L L
T, 7wuiKR 74— (8mgkg,iv) THA, [EFHERICAY 7LT VIRAL X
AL e R M L 72, 2 CoMBTHE T, &EFHE 7213 166G @
WA L 7 X 5, B o Oin%, IE, iRz E=2—L, —EDHH
WICHERFL 72, 520 Lo, LR Z EE L <A % Het L, ALFI65R % &
\JC 38°CIThmim L 7z 3 — Fidghl (4 A% 3 F =)L, 370 mgl/ml, 4 433w v
®, HA =V v72) %, ILFEMAO KL THEBIC 12mlkg GEE 9.8ml) % 23
TV OENE TS L, &E55iE 5 oy —Y Ltkic, B
B 56 kV, #RE 4.0 mAs DS CTXRIE 2 £ L 2. X #MRICEH T 3 0E D
a2

3) Vv EIER CT e

XMl & Rk Tk R G MErE L, 4V 707 vk AE X A TR
T RREE % HERF L 72, 38°CITiRE L 72 2 — P&l 1.2 mlke (IRE 9.1-10.8
ml) % 23 7 —Y oFESEE VT, BIREBEIC, CIl3EiE I, DI
JEIPH D BT AHAR I 5L, HGEiz S o~y — L.

L7z CT®EX, VYAV RTIAXCT (TARATAFY, *x/ VEEA
i) T, WEE 120kV, EEH 60mA, X274 ZE20mm DEM4T, K55,
15, 25 77IC CTHog 2 Efi L 7=. #Ritk, DICOM 7 — X Z BRI Y — 7 X 7
— ¥ a3 v (OsiriX, Apple) ICHE L, ZXIuREERK L 72, 2D B X =R
B2 Y voTEEOERANRE, AR L 7.
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4) Mfeess

X Mo & Rk ik e B B2 it L, 4V 707 YIRAS X AL
W N OB MR L 72, s, e ARERE Y 27 4 (27 iR
& :D-LIGHT P,IMAGE1 H3-2ICG FULLHD 7% X 7~ F:IMAGE1 HUBTH
HD, # XA 72y tu—z2=vy F: HOPKINS ICG, #—/V X F LYV TV F X2
vV v N BRREH, ) AL Ra—FERFALZEIC, E OB
RERGICT B0, MEEMcHFEs 2 L2 HINE LCEIEEELL L L,
WEE OB FATICHE ST 2 BB Z T o 72, 2 a— 7%, ICG #5-RiICHHIZE 8-
9 HFEITES M 1/3 DALE 2 & MEPICIFA L 72 (K1), FSt R Eh AR A (1 i< 18T % T
R 721212, 38°CITHMR L 72 ICG 1 2 ml/kg (GRE 11.2-12.7ml) % 23 7 — Y DiF
SrEFZ v, ILFIEIPH O BT AR IC 5 L, 15 syl Tl 2 72, &F
fifild, PIRREHRIC I T 2 M8 O Fet 2 HEICAT 5 7.

BB TRICKESE A2 —7%2KEL, 3—0 FA4 v REAOTRALZ.
KR & OHEBERTIC, JFAT oA FRERERFEA Ao hL (X EXHL, R—
VU HT—=AVTANA LRI AT 4 Y v X)) % 02mgkg K FiEFIC TS
L7z, RERETEH2 S, MAIORREZ Cdic 7 m~F oy v & vl
AlzEmL, fLAERA7ER ) v (TEX 2V 7, 3783 20mgkeg % 1 H
2 EIERTu A4 FRMERERAIR_RFaF o T (Fv oAt —n, JoNLT 4 R)
10mg/kg # 1 H1[El, 7HEROEKS L., WElX 7 HRICKA21T- 7-.

3. fER
1) Vv VEER X BiR

W R, S h g st Iz (X2). LaL, ERTAE
TIHME IIHERCTE b o7z, EFRTRIC, —RIRBICEZIZ R, BFFELP
BE L Vo RIS BIE S i d -5 7=,

2) Vv oNEEE CT
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Y v B CT ICB T R e R 11T L 7.

3PHETT, 5% 5 02 oAU E L OE2ER SN, 25 55K T IHE
ICHER S 5 2 & TE 2, RN &R L, AP o BT A £ 72 13 E R
RIS 35 U 72 R A3 AL, RIS L 22 BR IEE s R 2 L 2 o 7.
ALFTE B 0 B TR IS A 2 185 L 72 D T3, 135 8 M L ~ L Tyl
FSHfEL ~ v THEWRL, ZOE EEMES O RTIREIRICIA L 72 (X 3).
GIIRT — 7 27— a2 VY TIER L 72 =Rtk <, LU0 B X O o il
EAWMAARRICH I I (B 4). EERETRIC, 80 —MikigIcE
Z37m L, RFOEERPEE L Vo RSB E I N R o 7.

a0
Cor

3) Mgt

E TlI, #%5% 57 F CHE 1B Ic et & 4, BERKEIR & OFE L 72 &
DEZE I N (K5-8). BIEKT D 154, WE XTI S - REE% i
FFL7z. Fd E LFEBRIC, ME IXBRWIca I nz, B TRIC, g
D—MRFEICEZE 1370 <, Bl DR IZFED bz o 7.

4. #%

X B R <, ALFEB O & ISR A 2 %5 L 256 b, E O
H2SHECTH 7z, L L, EERAAGRCEBH I Ar» o7 ROWE L, W
PEN D IER AR %2 ETT 5 720, IEHITTIA D b DiRgg TlE, g 2 Mt E &
BE L2 EDNHMHTH B, —J, CT TRIFNE D =RITHRBIE S EETH -
7. b P OFPRESEGIC BT, K TG L3 — FiEEAISI Y A E 7z
Y VI, ZXOUBRBEHTTH o 72 & DEERHE T 3(35).

Y vV CT i, HLFEBH o B2 T AR E 72 (X E RS &R 2 5 5 L 72
fEl R D IEF N R AME AL, BRI G L 72 R OEFMERZ Lo 2. £ O
e LT, BEEIZEREEO Y v i bl b, CTHsgkEMNIcidE
WA D AT N h o720 & F 2 bNT2[35]. RO BEREICERH % %5
T3 L TUEY voNEINEE I NS LWMERH Y, HIMEHO K T -
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BRI ICE S35 2 & THRBRICY v RRICIRV AN L EZ O
[15, 33]. ALFIREIBHO TR IC 53 2 FH3, BEBERECES T2 F:8 XY
bEfECH 2720, BIRTOFEML T 31, ILFFEHO KL THBICE 324
BB FE 2 DT,

HiEG B, 30 T8 5000 LLETY o ICIRINE L5 (28], Sl FEERT
FRALZAA NI F=ADo1 81 777 TH o 7225, 5 EoEERTIEROPEHR
IR TEFEH OG5 ' 10 %, 1CG D5 = 30 5L %o 72[44]. F
7o, & DY VAR~ DORG OIEHIHRE T, SRRl ORGENR S Do 72
[2]. Vv oSHiINEERSGE, Vv oSfioREIrLREOEEREKSG TS C
EDTER[34,36,44]. —77, S HIOEEITRGEA & L CHIMEIH2 5 A
L7272, KEICKRGT 22 eBTERILR, Vv EREEIN-HETH
3. REDEERZE TICHRET S 2Ico0nTlE, Birxds00H Lk,
IO DR TIE, BIRD T2 ICEEINT W20, EEADIT L A LI
JAh A~ — 25 B ISR X 4, @R 7GR s By L LT v Ry
AENT-VREEDR D 5. £ 72, BEHEORVERAZ K TICKEBICESG LI
hbbd, —MIREOLE N E T D KFRCEE L Vo LRI BRI
etz BERISHICERL <3, BIEFOBIZIRD B A A, SEHVILE 21T 5 k
f@%%%%%k917®N7VX%%%?6M%ﬁ%5m.

YV oXgIid ) voNENEZHNICHIEI NG ZERHILNTHWE, vy ¥ —
YEITH) LT, ERAMD Y v AEIICERND Y, fE5 I NS o —5

ERGEFH DO Y v REICI Y ATz e FEZ bz, TlfETT, v~ v —v
ZEBLZZVGHEICE, VY EREEINE I L hd o7, 2O &b,
RGEALD = v =03 ) Y EERRIOTH 5 L FE 2 bNT[L,8].

U v EERS CT 3, iTATIC ) v N0 EfT 2 B8RS 2 2 L idENn 5238, 2

M Al EEHCH 2 -0 Filihic ) v B2 HEClER T 5 2 LT
v, 22T, Fihic) v B2 RWIRCHER T 2 7201lE, BRTY v
ROFT 208N H 5. ICG TY v 3fidk 2 gt d 5 2 LT, AIRCHE OBl
BHRETH o 72. B 134 MEED & O BIZICIM A T, kg o B Lz L
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%, FEWPENIC ICG THRE I N2 EREEY IR TE a7z, ZOBRIT
Al CBIR I N-EREEYPE CH o LEMT LR Y, WEIZRT
MRy DA% EFT T 2 AR & —3 L 72 [4]. £ 7=, & o rEALIZ 15 o R
L7220, MEMKRCIR T RRHERTH 3 L E 2 b, WE oL
DARE L 72 B 2 & T, BERE SRR IC 5 0 2 BT A48 72 < 72 0, BAEIC X
i EEREARIH I NS 2 &, FIcE S 2 R M T % 5 2 & 3 HAfY
T&5. ¥, WEHEOWMKRIIE=2—CIERI N5 DT, WEOFEMAEIEL
MEFERIEERPARETH D L EZ LN,

SPOEBCHEMAL 72 ICG IAkEmRmE IR THY, 1FL
V7N — 49N CTRIER MK L, RICiE 5.0 mg/keg %5 LT b EITEAH % H
HLZaWZ EnbdoTWw5([24]. 5L, 30mgkg %5 L TH Y, HE5REIC
BIL CHRIEDR W EE X LTz,

AR R HRZW O —FB L LT, b P CRTFECETIC 9m-Te TR X
NE@ATEOBEEa e 4 FE2ESE LY v EETEBET ) vNE Y v
F7 774 =BRHINTWB[31,51]. LirL, vvIFrI7 74—, FEEH
DIYERIN TR 2 3 2 728, BREEFREREATHLRNC I o 72 U R A BR X 35
D% & B RIIR EEH R E G T 2 EMBLETH L. 207D,
HEZEICEWTTFRICEMTE 2MEL 1TV 2 &\,

nE, REBRDO) IT—vave LT, EEHAORGIHMLS 3 HTZhEh
BixoTHY, EHMROBNBHEGEETDH 200, HEHMOENTH S DH
X, FHHCH o7, 2D, HEHLICOWTIE, SBAT—ALT v 7 LM
ARBETH 5.

PALE, U voiEidsg CT IEfMEIC ) v SR D 2R 2 iiET 2 Z L 28T E,
Mafeessz v 2 2 & ¢, 8IS OB R CTH o 7=, MPESR I3 IE % B HE
BETZZT VANV T V05500, BREETOME X, FRTO ) v &k
% CT DIFMB R T NIER T Z LI TE AR E WV [44]. 2070, B
22U Y voNERER CT CaffgzitiE L <, MEHEzHsrAabE s Lick
D, MERERTMSMECERCE L EZL LN
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5. /M

RiCHWT, Vv o3l X i X0, ALFE B o BT SR H %
BELEGAETY, WEOHEBAEECH 572, T, Vv oNEEFECT L, &
WA Z IR O K Tkt 4 2 c e, ffFic) v imiko 2 fgol
AR TH o7, T Hic, MEsRIE, AP O KT IC 1ICG 2 #%53 3
Z &, fEEICE OBIEAARETH 572, V) v oVEER CT & s % o f

s LT, ROMEMBFMOMELEHIYFCTE L LHEL LN,
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1 RoHMIE 8-9 B2 & NHEE DI A DR+

25



2 U voNEER X BMAT mg. RLFIEBE o BT AR &R A &2 G- (370
mgl/ml, 12 ml/kg) 3% Z & T I N2l % RHICR T
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32— FEEA (370 mgl/ml, 1.2 mikg) #5550 ) v S8R CT R
B, AFLOHE (LHD), BB S MHEL ~ L Corli L 7= %% (KH1), C:56 5 ftEL
SOV TCHET L 72HE (D).
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4 = — FiERHl (370 mgl/ml, 1.2 mlkg) #5% (553) OV v EER CT =
Kootk ABEREL, BAMEL dE s e (RHD.
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5 % 10 ISR o g e SR,
AAVYEYT=v ) — VSR BA Vv Ry T=v ) — 5% (54) I«
g n -l (RHD).
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6 5 8 Jh IR o ik e S i 5.
AAVYEYT=v 7 ) —vi5R BA Vv EyT=v 2 ) —vigb5% (10 4)
IR I N (RHD).
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7 5 6 RIS o R fe S 5.
AAVYEYT=v 7 ) —viE5R BA Vv EyT=v 2 ) —vigb5% (10 4)
IR N (KHD).
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8 ZH 4 JHRETRES o fife e 5 ek R
AAVYELT=v ) —viE5R BA Vv Iy T=v 2 — w58 (10 4)
IR I N (RHD).
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FL RDYU Y NEERCTICH T 2 EXFRERBADEFNRDLLE

L BEEL  B5E (mi/ke) 5% 15% 25%
B BB 1.2 5 2 -
C PR 1.2 A A <
D AIPIAE 12 O 5 =

O BEEEID HAE £ TOLERFIAHESRATHE
A BEERMD SREE TOIFE A EHHERATEE
X ERTET
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FHIE Do) voVEER CT B X CHOEMPESIC X 5 ) v oY A L ot

1. EEicE»HSH

H2ETIE, ROV voVEER CT L PR IC X 2E on[ ko FikxH
Lok Lz, BIROBISTIE, KL FRBRICHDORFIEAL I ER T 2 2 &2
H5. KERBRICHICENTY, ARRARICIZRIEAZ LK, RIBHRREE L
T, MEREREONBHRBEN RS S, LaL, HWMoMEZRLY bl
O, HEIFFMRFICHRCIINE OET 2R TE v, INE THTATD
HEHRARRIX, R 20-40% & RICHEN T D - 7225291, ME 0 EfT%H
TR T 5 2 e AT, FililEOmH EAWIRFcE 5, LA L, ICGD
WETEIEE AN REEAS K & < [19,22], 72 E Y v EiEAIFHEEO H 2 5 R
MFH NN [34,36,44]. £ T TARETIE, RICBIT2) v EEFCT B X
UHIREsi OfE R A2 B E 2, WicEs T2 Y v o VEER LA hlest ofoE % nIi
b3 2% RE Lz, 72, U voVEE CT <, EAlofEs X O
HBRICOWTH G2 A 7.

2. MhlE XUk

1) B

Y v oNEERS CT R I IR R R0 3 96 (M, 6-7 oF, 34-4.1kg) %,
PSR I IXEGRIR iR 7 2 58 (M, 3 &, 3.5-3.8kg) %ML 7. @i, #A
BEDO7 —C, MANCEHT L. REBROBYEERGIHE L, FA KRB
FEAETHEREINT (5 120528-3 5).

2) Vv CT

Bz, HERBAMAET 6 KM E X 272, BRS¢ LClAR T b LT 7
J —n (02mgkg,iv) &5 L7z, HKFEAL LT, 7rE7+— (6mgke,
iv) THEA, [UEWRHERICA Y 707 Y IBAS X LI N C 4 BRI % HER

34



L7z, &COMEETH T, @EFA 7213 1ICG ORI E L v X 5, FRlEF
O LA, IE, REEE=2—L, —EOHPHANICHFFLZ. o Lo, AL
P 2 38 U A 2 PR U, LIRS %088 0 C 38°CIT i L 72 2 — M
WHIA A ~F Y —n (300 mgl/ml, A L=—2®, FH—=4L) 7134493
F— (300mglml, A4 ¥m I ve, &%) %, ILFEFHO T 1.2
ml/kg (RE 4.1-49ml) 7213 1.8mlkg GEE 6.1-74ml) % 23 7 — ¥ OFELE#
FRWTEREG L, s~y 3=y L7z (K1), %545, 15, 25 571 CT #ise
BEEL, AA~FY =N AT I VA OEEHIREIEKL /2. ok, EF
FlIfG5OEHF L7 v X ne L, ZNZhoFET 1 » AU EoEE 220 T3
ML 7z, (L7 CT &, HEfRUETEIE, H 2B LA UTETHEML 2. 2D
BLUZERTURICE T 2 ) v g 0GR 1x, HREAICEEHE L 7.

3) Mafess

Y v oGRS CT L RIRRD TR TR T MR 2 fifT L 72, AETIE, 52 B offf
AL 7 FNEEE S AT LIS 2T, SRS 2 = v b 2 /R0 z 7.
I UL, ICG A3IR 805 nm DUTRIMR % 32 Z & CThhie 2 21T 840 nm @
HHEFKT LI REERFIHAL TW3[24,38]. ICG ZT7T A7 I vEfEAELT
U v BN EERE NS -0 RIMROIEFIc X YV ) v o EETRIER TR B
[30]. &M T T, BEREIBIFMICHE L ZlBEE2FEML, ©F FNESE 2
TLDA =T HEMOE 8-9 M SBEA L (K 2). MR AKBEIIRAMNICH]
B & fECR L 72521, 38°CITHR L 72 ICG 1.8 ml/kg (& 6.3-68 ml) % 23 7 —
¥ OESEE A CALME B o TR G U, 25 sl Crlg & fie i 7-.
¥ 72, AR CEIZE L 7256 L IR 805 nm DIEIRIMR Z RS L 725 A O ME
DORONEE LB U 72, FFMIE, WREERICE T 28 o ta 2 H1ENIT T - /2.
BRKTRICHESE A a2 — 7 2kE L, 8l 3—0 74 o vk TEL .
BRI & D EEERTIC, IERT v A4 FRIEARERAIA 0 F 5 L% 0.1 mgkg KT
FHC TG L, ERETEH» S BMAIOBRREZCdiIc7ar~F v
Vv EROWUBIZHEZEL, SUERATEFC ) v 20mgkg, 1 H2 [ EFERT
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o4 FREKEFAIe_Fa*> 7 10mgke % 1 H 1[0, 7 HREROKS L 7-.
fitTalE 7 HR IR 21T o 7=,

3. fER
1) Vv NEER CT iR

Yy ANETER CTICE T 2 ) v S OER R 2R 1 IR L 7.

Ad~F Y =15, 3TN G 50 @R R X
n, BIZFRET O 25 > CHOMRICHERE S s 2 e Tc& . —J7, A A F
—VITERMRICIES D235 Y, BB D 2R IIEO kb o 7.

U voNiisgl, BEEN TP AT Z MR D R LEEII~ETT L, Mk chivE &
L CREIRAE R ZETT 5 2 eaffigdans (K3). £/, =ZXTTRTH A
BRIC, BEY vosRer, AU B X OHEOETABIEcEZ (X4).

FERFE TR, B0 —BARBICEZ X0 <, RO EERCIEE LW
> TEI OGS I I L ind o 7z,

2) Mgt

HaREss T C ICG %% 5 LR 21T - 7228, THJETIIIE o HER IX REEC
HoTz. —J7, 805nm DUTIRIMRE S L ICG 2Fe & 5 &, E oD
A[RECTH o 7= (IX15-8). BRI D 25 /0[], WERIMRCHA T2 5 2 & CTE
R T T 7. EERE TR, BB O — MR ICE A 137 <, Al O I
P HER I3FRD b ln o 72,

4. #%

WDV v EEE CT OBIEIH 20 DD, G Y v A HICEER % EER
5325k chY, RENPKED-72019,22]. FE, 4 4~F Y =%
PO THARIC G 32 2 & T, MichBnTd Y v oSk o % i £
TEZLRARETH o7, A F I P EFMRICITS 2 E 235 0 RN
DHLIERIELNT, WOMEEFICEIAA NI F -1 I DA F~F Y —
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NDOFTRENTHDE I ERbhroiz, AA~FYV =, 43I F—=0F, v
TNORVEVREET 2KEED 2 — FiEEAIcd b, (LEWITEWHRZE
FoWETH L. bThrTRIEIBPAA~FY —LDHTEBAA I F—
LV HREL, ERICNTZERFELEIE, AF~F Y —ADBA A NI FP—1 &

D HIE (R2). EHLLENTROFEA TR VD THEMIICY v RICH
DIAEND LIZEZLNIT WA, DY v oS~ DEHAI DY A AL D2
I, AFRNI N A AF~FY LD TEBOLTPARENFEL TS
EEz bTz[1].

Mapessz V728 i, F2EmOROMELITRL Y, Ao ATl
EN-MELRBRT LI TERD o7, UL, MOMESKICH L TH
{, BEDARBTHANCTEZ2IEEDRDLEPWIN I NI o7z EZD
Wiz, 72, MEENOREHICH E > T 2 X, AR CIERL vz
HDHRT 2 LB TE P oEEELH 2. —J, BRORWVITRIMRII,
B OWES @EET 729, 1CG %K 805 nm Dt RIMR TR E L L
T, WOME OETHPBEEETH > 7. ICG ZlLRIMRTHOL & 2 r[E{Ld
577K, b MRS TE, IRPIREIEINEERZ9], EBEIERZ (37,40, K
JERED Y v o HiFEE12], FED Y v o HiFE [35,46], BlEOE Y F ALY Vo3
FIFIZE (26,471, HISLEE OEBERZWI1T], ME OB 2, 211 T RICH T Tw
5. INE T, ICG %L RIMR TR X HIE 2 BIE 3 2 ki, RCIERER
B 5HHDDM44], MTE, KFEIVDTTH .

AR AT X 0 b ERE 2 L [7], BRI E o 7205 © 43I % 35 iR
SRR CHEEBIR T 2 LB TEL0T, ARMVLENRHERICKR2ETTH 5
[44]. £7z, Vv VEERCT LITERELRY, Vv ofinz ) 724 LTl
I e T, VoG oiithiielic X 2 BE O REED kB, X
iz, ME o R LI 25 SRR L 72 72 o, BIERS SR I3+ i <
HY, EIRICHBIAGFCE 5.

PLE, ORI O BT IS Al 2 %5 L7 U v oVEERS CT IR
U v RO SRR ENRET 3 2 L8 TE, SO X, fEEICE OBl
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A[RECH o7z, V) v oVEER CT LHOMER 2 Gbe 2 2 LT, HolE
EERTMPHRICHEBTE 2 X5 1Ch 2 EEZLNE RFgETid, EFEMEEE
AT OMEITH o7z, 5%, FEOFEFNICH LTV v EiER CT & dtHiE
REfatbe, BRICBT2HEHRELRGET 2 VETH 5.

5. /N

WCB T, Vv XEIER CT 3, il 2 LM R o BT RIS 32 <
&C, i) v O SRR EIEST 2 2 8 TE L, E, HOLMPES T
ICG ZzFeEx e it kb, fEICE OBIELBRETH o7z, U v YEIEY
CT & #OCMEsE 2 Hab b 5 2 & T, Mo ME kST o 5 7 Lt 2 BT
TE3LEZbNT.
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X 1 3 D NLFTRE B o BTl 2 — gl G ok 1 (A) & EEAIBR G
D~ v Y —Y Okt (B).
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2 Moo IEIEE 8-9 N2 & IessEis A D k1.
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3 3 — Nl (300 mgl/ml, 1.8 mlkg) 5% 550V v &R CT KT
1. Fe5-ER07 DAL BH D K7 T A2 &, Bl % ETT2E L TY v o5k
ER X Tz,
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4 = — FigEA (300 mgl/ml, 1.8 mlkg) 585 557D ) vV E R CT =X
TR, MEPENOILOE A O 55 5 MO IE £ TV v oG ANERE S 1Lk
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5 AVEYT=v ) —vEE5% (124) DERIZESNT O HIfEE,
AA[ECAR CRIE L 7200 (KA. B:IRE 805 nm DERIMECRIL X 7=
M GRAEH, Hiciit).
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6 AV T=vrY)—vEE5% (449) DRKBINRA T O g EE,
ARG BRI L 208 (B, B:EE 805 nm DIFERIMECHRIL X 72
Mo GREH, HEichi).
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7T AVEYT=v ) —vES% (11 4) DRIKEIR T O HIfEE,
APJRDGRR CHEIER L 72 (BEH]). B:EE 805 nm DIERIMETHRIEX 27~
MgE GRRH, HEICHih).
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8 AV v T=v7Y—viE5% (154) DERTEER T O L HIfgEE,
#5805 nm DUTIRAMR CTHIN & w720 GREH, Hicft) 12, WERE
et s g 15 EHEAEETH - 7.

AL
R
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X1 BOYU Y ABEECTICBTBAAAF Y —LEA AT F—LOBEHROLEK

i SR B58 (ml/kg) ) 15%) 254y
A AF~FY—I 1.2 O o 5
AFNRIF—) 12 x o A
B AF~FY—I 1.8 O o) 5
A FeSE F=lU 1.8 = A Ny
C AF~FY—N 1.8 0 O 5
A drE F—=Iv 1.8 A O y

O : &5/ D RE & TOLIRMHHED ATRE
A BREBUNCAEE TODITE A EHHERATEE
X (FERTEY
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F2JD Y NEBHCTTRA L 7ERE DY D LR

A F %y —Jb A FIE Pl
RBEELL 2 3
NTE 821 777
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AG 7 & NI Ao

LU L, KPICHIET 2 ) v SR OEETH 5. FLOIICH 3 2 NEHA
FITWE R IR0 L%, BIBRRE & L CIEREERITAER S D, Lo
L, WEZZERICHE LTS D 6T, LOORHBFRET L2 E0nH 5.
ZOEHIL, FiE LIE TR’ H 0, I\ ) YoSiEgs LAY
2SI, B2 WIAEERBRICHEEAERE N 2ot EZLNTHE, 2Dl e
26, LK OAEHER I, FEFIED Y v oK OIEESEETH 5. AW
T, AP OMEREEMZEE L, RE XDV v S % i nEl+
2R L7z, £9, IMEBEOK THBICFEZRSG L, FET okt
OfifkZEL, ReMOECEZFH~L B 18E). R, ROV vy EEEs LU
WalEgiic X 2 Mg rIbiE 2 RE L2 GE2®). ¥ 6ic, o) v " EiEKs
X O HOE IR 2 o 72 g iesiic X 2 Ko nri ik 2 et L2 (55 3 59).

1T, BER B2 v — 2 v K 2 B & 4 SEO HL R BH o K AR,
AV Iy 7=y —v (ICG) 12mlkg 5 L, BAE T CTY v 3k DYeth
Mofitkz s, REBOBENEFR. 2 OMEER, ILMFEBEO K Tk~ o 1CG
BT XY, ROKERGY v o8, EBY Vo5, Y oK, FLOE Y X
Nz, bR EFRRC, Y Vo585, E5Y Vo3, Y v ooRke, FLOHED
ERZ I Nz, I RICH AR TREDOBEIITH L, R L2 RED 5 DF H K
Eolz, TOTERS, U YoSHEO ICG DYt 2k L K e oM
DENRD D LHRRBINT.

F2FETIE, KiCET 23 Y v EIER CT &M% v T ICG THIE % 1
W27 EE MG L, £72, ) v oVEER CT 11, AR GHMIC oW T
bIRETAMZ 2, Vv o VE SR CT IR R s v — 27 A K 3 5%, Maless
ICIEERR R R e — 7V R 2BEZ M L7z, U v VB CT X, 28T
T3 — FiEAl 12 mikg %, fEEAEDNCTERREE, R E 72 AP R o BT
ez hEnt&s L, s~y b =Y %To7%. #E5H3IEETT, LU
B X OME &R S 0, SR ZER R, ERREEL, AL E o BT HH%
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%5 L 72 R 25 8, BEREIE T IE S L 2B IE SR Z L A o 72, JERhfE
BFEE? BN T W20, HLEDY v EICE Y A Z N 2 RRE KD > 72
LEz o, NLME O BT AR IC G 3 2 FH U, ERREICS 3 2 FH
XY LEETH 3720, BRCTOEML L3 XX, HIPEE DK TS 3
ZEPMBALE E 2 bz, SRR TR, LU B X OIS 43I 2337 R 1
it d 7z, REK TR, MBI o —MRREICE L 1374 <, BIRGIFBIE X
N o7-. MEssiz, £F-E P, 1CG (12mlkg) % ALFJEFH D K TR
G L, s~y =V R Tok, ZORER, 20HE I, WEIXBRETIC
pa I, BIREIRGEIZ OES 2 M8 B BIZ I N, U v &R CT IR
) VRO 2R EEIES 2 2 LT, S CIIiE o8Bl EE T
HDHIEBHL P07, UV EEY CT L EFE 2 HAGHbE S 2 LT,
ROWERGEFMOMRE 2 EmBIHFFcE 2 LEZ LN,

FIETIE, MickT 2 ) v NEER CT L aO s chg 2 a3 2
FEEBGET L, £/, V) v ovEER CT T}, EflofEls L G RIC
DWTHMETEMA /. U v oV CT I, ERR L@ 3 5%, e
BT I ERR FER A 20 L /2. U v oY EER CT 1, 28T ca
— FisEAIA A~% v —v (300 mgl/ml) F 72134 4% I F—s (300 mgl/ml)
12ml/kg 7213 1.8 mikg %, ALFIEFHO B THMBICES L, 5 0~y -
BITo72. ZDFER, A ~F Y —LOHKETRETOMAETY v KD
FONEARHER I N, —T7, AF I P oRGTIEEMRICIES D&
HY, FWOY VvV AFEEDEHICIIA A NI F =L XD B AF~F Y =L DFH
BENDZEPHALZ., DI TRBIDBAFT~F Y — LD TENEA F 33
F=nAXDDBRENZLEHD, HDY VI~ DIERZAIDHL Y IAB D FEIT
X, AFRNIF =N EAF~FY LD TROERFEL I EEZLN
2. T, ZXTUERTIE, AU S X OHE O S IE S AR I S e, E
B T iric, RO —REBICEZ TR L, BIMOCIRBIR I ko 7.
Wi, 28T T <, ICG 1.8 ml/kg ZALFJEH @ & FHfkicf 5 L, 59
M~y ¥ —Y %727, MEE FoRl#DE Tk, MEHN~D ICG DA IFHHER
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DNEETH o 7228, HAMIFEF CTICG 2F ¢ 22 Lick by, ME OB
A[RECTH o7z, U voVEER CT 1, I ) v 3Jilg o SRR OIEIE Al fE
Thh, Vv oEEYCT a2 A G bE 2 2 LT, MoMERE
FFOMEEZEMI G CTE 2L ER NI

LLEDWgEr S, SEEAFKLZY v NEER CT L oMlAaGbEic X
%) v 2 a5 7L, NI oI OO A EHAIRICHRN S 5 & F
bz,

%

ARELDO—ERIE, LM ARL 7.
Kamijo K, Kanai E, Oishi M, Ichihara N, Asari M, Yamada K (2019): Perirectal
injection of imaging materials for computed tomographic lymphography and near

infrared fluorescent thoracoscopy in cats. Veterinarni Medicina 64, 342-347.
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KX 2EK S 21c 720, BEAMKOBAELYE 252 TF X o MM
REEFREIEE - ERR RFEHLEE (R - A KREER) ICEVWE#H O
BrRLET.

¥ 7o, WAGRCHEICH L WV EERCERZ W72 & £ L 20 KAMIRE
WreEbt o S I H —F280%, NI R At R E R B8R, NI RFAT

FREAREEEBIRICES BRHOBE LR L 3. EREZITHIICY 2 VR4 728
5 & THRE & W 72 7 e R ORSA R 5 — T Se = R AR EEE AT, KAoTing
flCEHOEZRL £ 7.

CT #f, MPESFE OB 21T 5 L CHAT R/ NI B EF e E & H ik —B)
K, HFoEYREEERETEREMICEA 2T P4 X ZTHE E L %L
Bt L E T,

— T RER % AT IR L & PR 72 RA KSR 222 — T E D AT
N2 L E T
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Study for visualization of the thoracic duct by computed tomographic

lymphography and thoracoscopy in small animals

Keiji KAMIJO

Chylothorax is a disease of the lymphatic system in dogs and cats. Surgical
procedures are often considered as treatment because medical treatments are unable to
achieve complete resolution. Even though surgical procedure involves ligation of the
thoracic duct, but recurrence frequently occurs. This is due to a failure to tie all tributaries
of the thoracic duct, which then leads to persistent effusion, or occurring co-lateral duct
after ligation. Therefore, a precise recognition of the lymphatics is required to determine
the optimal ligation site during surgery and planning for chylothorax each case. The
degree of visualization of lymph vessels using indocyanine green (ICG) by laparotomy
are investigated, and the difference between dogs and cats were evaluated in chapter 1.
The visualizations of lymph vessels by CT lymphography and thoracoscopy in dogs were
investigated in chapter 2. The visualization of lymph vessels by CT lymphography and
near infrared fluorescent thoracoscopy in cats were investigated in chapter 3.

In chapter 1, to investigate differences in the degree of visualization among
individual animals and between dogs and cats, two clinically healthy beagle dogs and
four clinically healthy cats were subcutaneously injected with ICG (1.2 ml/kg) in the peri-
anal tissue, and the lymph vessels stained by ICG in the abdominal cavity were observed
by laparotomy. In dogs, the colic lymph nodes, mesenteric lymph, the lumbar lymphatic
trunk and the cisterna chili were observed but with individual variation in visualization
of these structures. In cats, the colic lymph nodes, mesenteric lymph, the lumbar
lymphatic trunk, and the cisterna chili were observed as well. However, the degree of
visualization in cats was lower than that seen in dogs with wide variation among
individual cats. These results of the visualization of lymphatics using ICG suggest the
presence of the difference both individual- and species in dogs and cats in.

In chapter 2, the visualization of lymph vessels on CT lymphography and
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visualization of the thoracic duct by thoracoscopy were investigated in dogs. Three
clinically healthy beagle dogs were used for CT lymphography, and two clinically healthy
dogs were used for thoracoscopy. lodine contrast agent (iopamidol, 370 mgl/ml), at a
dose of 1.2 ml/kg, was injected into rectal tissue, perianal tissue, or vaginal tissue,
respectively, and the injection site was massaged for 5 minutes. In all 3 dogs, the cisterna
chili, and the thoracic duct were on CT lymphography. Visualization was superior after
injection in to rectal or perianal tissue, compared to vaginal tissue. This is because vaginal
tissue is distanced from the rectal lymph nodes than rectal or perianal tissue, thereby
limiting contrast agent uptake. The cisterna chili and the tributaries of the thoracic duct
divisions were clearly seen in three-dimensional CT images. No significant adverse effect
was noted in any animals. In thoracoscopy, ICG (1.2 ml/kg) was injected into perianal
tissue under anesthesia, and the injection site was massaged for 5 minutes. The thoracic
cavity was monitored continuously, and in all dogs, the thoracic duct running along right
of the aorta could be gradually visualized. Our observations show that, for CT
lymphography in dogs, contrast material administered in the perianal tissue provides
superior visualization of the lymphatic vessels easily, and thoracoscopy enables easy and
direct observation of the thoracic duct. Thus, combined CT lymphography and
thoracoscopy can be a reliable tool for successful ligation of thoracic duct in dogs.

In chapter 3, the visualization of lymph vessels on CT lymphography and
visualization of the thoracic duct by near infrared fluorescent thoracoscopy were
investigated in cats. Three clinically healthy cats were used for CT lymphography, and
two clinically healthy cats were used for near infrared fluorescent thoracoscopy. For CT
lymphography, iohexol (300 mgl/ml) or iopamidol (300 mgl/ml), at a dose of 1.2 or 1.8
ml/kg, was subcutaneously injected into the peri-anal region, the injection site massaged
for five minutes. In all three cats administered iohexol, abdominal lymphatics, cisterna
chili, and the thoracic duct were visible after injection. Conversely, visualization after
iopamidol varied widely among cats and was not reproducible. It is considered that

contrast effect of iohexol was superior to that of iopamidol in CT lymphography. The
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observed differences in visualization between iohexol and iopamidol may be due the fact
that the molecular weight of iohexol is slightly greater than that of iopamidol. The cisterna
chili and the tributaries of the thoracic duct divisions were clearly seen in three-
dimensional images. No significant adverse effect was noted in any animals. For near
infrared fluorescent thoracoscopy, ICG, at a dose of 1.8 ml/kg, was peri-anally injected
into the rectal submucosa under anesthesia, the injection site massaged for 5 minutes. The
thoracic duct stained by ICG could be clearly observed under near infrared fluorescence
thoracoscopy; conversely, it was difficult to visualize under visible light. Thus, near
infrared fluorescent thoracoscopy enables direct and easy observation of the thoracic duct.
Taken together, these observations suggest that combined CT lymphography and near
infrared fluorescent thoracoscopy can be a reliable tool for successful ligation of the
thoracic duct in cats.

In summary, both CT lymphography and thoracoscopy are useful for evaluating
lymphatics in dogs and cats. The easy visualize techniques described in this study would
contribute towards better for the surgical procedure of chylothorax in a small animal

practice.

The contents of the chapter 3 is published in scientific journal.
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