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Table 1. Injection routes and doses of contrast
material (Lipiodol Ultra-Fluide).

1. Intralymphatic injection group*

0.5 ml/kg BW 1 animal
1.0 ml/kg BW 3 animals
1.5 ml/kg BW 4 animals
2.0 mli/kg BW 8 animals

Total 16 animals

2. Intravenous injection group**

0.5 ml/kg BW 1 animal
1.0 ml/kg BW 3 animals
1.5 ml/kg BW 5 animals
2.0 ml/kg BW 3 animals
Total 12 animals

Abbreviation : BW =Body Weight
* Contrast material was injected into lymphatic
vessel of legs according to Kinmonth's technic.

** Contrast material was injected into peripheral
vein of legs.
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Fig. 1. Experimental setup.
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Fig. 2. Survival time according to the injection
route and dose of contrast material.
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Photo. 1. Abdominal X-P
Intralymphatic injection of Lipiodol Ultra-Fluid.
(1.5ml/kg BW)
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Photo. 2. Abdominal X-P
Intralymphatic injection of Lipiodol Ultra-Fluid.
(2.0ml/kg BW)

Accumulation of this contrast material is seen
in the renal parenchyma.
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Poto. 3. Chest X-P Photo. 5. Chest X-P

Intralyrophatic injection of Lipiodol Ultra-Fluid. Intravenous injection of Lipiodol Ultra-Fluid.
(L5ml/kg BW) (L5ml/kg BW)
Classified to grade 1. Classified to grade 3.

Photo. 4. Chest X-P Photo. 6. Chest X-P
Intravenous injection of Lipiodol Ultra-Fluid. Intralymphatic injection of Lipiodol Ultra-Fluid.
(L5ml/kg BW) (2.0ml/kg BW)

Classified to grade 2. Classified to grade 4.
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Table 2. Relation between the dose of contrast material and grade of pulmonary embolization
on chest roentgenogram.

Injection
Roentgen dose | (5ml/kgBW 1.0 ml/kgBW 1.5 ml/kgBW 2.0 ml/kgBW
findings
Grade 1 [oN ) [ONoNeN N ] [oNe)
Grade 2 @ ONON ] OO0
Grade 3 ® O (ONONe]
Grade 4 ® o ONoN N N |

QO ; Intralymphatic injection
@ ; Intravenous injection

Grade 1 ; Subsegmental pulmonary arteries or more peripheral branches are visible
Grade 2 ; Less than 50 per cent of segmental pulmonary arteries are visible

Grade 3 ; More than 50 per cent of segmental pulmonary arteries are visible
Grade 4 ; Lobar and main pulmonary arteries are visible

Table 3. Relation between survival time and grade of pulmonary embolization
on chest roentgenogram.

Survival
Roentgen time <2 hrs 2—8 hrs 8 hrs<
findings
O O000O0
Grade 1
® ® &
O O0O0OO0O0
Grade 2
® o
00 ® @
Grade 3
® & 6 9 & O O
Grade 4

Grade ; Refer to table 2.
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Meant S.D.

Intralymphatic injection (n=12)

----- Intravenous injection (n=8)

(mmiig)

30

Mean pulmonary arterial pressure

1 hr 2 hrs 3 hrs 4 hrs
Time after start of injection

Fig. 3. Sequential changes in mean aortic pressure.
Shaded area is maen + S.D. of control group.
« Significantly different from the initial value (p<0.01).

Mean tS.D.
-——— Intralymphatic injection (n=12)

----- Intravenous injection {n=8)

1 hr 2 hrs 3 hrs
Time aftex start of injection

Fig. 4. Sequential changes in mean pulmonary arterial pressure.
Shaded area is mean + S. D. of control group.
* Significantly different from the initial value (p<<0.01).
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Fig. 5. Sequential changes in PaO,.
Shaded area is mean + S. D. of control group.
« Significantly different from the initial value (p<0.01).
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PaCO,
40
30
20
10 Mean t S.D.
Intralymphatic injection (n=8)
----- Intravenous injection (n=7)

0 1 hr 2 hrs 3 hys
Time after start of injection
Fig. 6. Sequential changes in PaCO,.
Shaded area is mean + S. D. of control group.
All experimental deta has no significant difference from the initial value.
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Fig. 7. Changes in arterial pH compared with initial values.
Shaded area is mean + S. D. of control group.
« Significantly different from the initial value (p<0.01).

ABE
0
-5
*
.
-10 Mean S.D.
Intralymphatic injection (n=8)
=-~--- Intravenous injection (n=7)
Q 1 hr 2 hxs 3 hrs

Time after start of injection

Fig. 8. Changes in arterial B. E. compared with initial values.
Shaded area is mean & S. D. of control group.
" Significantly different from the initial value (p<<0.01).
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Fig. 9. Sequential changes in pulmonary shunt rate.
Shaded area is mean + S. D. of control group.
All experimental deta has no significant difference from the initial value.
(%) Mean £ §.D.
Intralymphatic injection (n=8)
----- Intravenous injection (n=7)
’g 100 i
9
>
o
L]
d
-
5
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£
&
50

0 1 hr 2 hrs 3 hrs
Time aftex start of injection
Fig. 10. Percent changes in Qc compared with initial values.
Shaded area is mean + S. D. of control group.
« Significantly different from the initial value (p<0.01).
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(s)
100 Mean * 5.D.

Intralymphatic injection (n=8)

VD/VT ----- Intravenous injection (n=7)

[ 1 hr

3 hrs
2 hrs Time after start of injection

Fig. 11. Sequential changes in VD/VT.
Shaded area is mean + S. D. of control group.
« Significantly different from initial value (p<0.01).
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Experimental Study on Cardio-pulmonary Complications of Lymphography  Kazuhiko
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Abstract

A few instances of fatal cardio-pulmonary complications of lymphography have been recorded
clinically. Most of the reported deaths following lymphography have been observed in patients
with impaired lung function, in those with too large an amount of contrast material injected and
in those with lymphaticovenous communications due to lymphatic obstruction. The following
study was designed to clarify the growth mechanism of these serious symptoms. Paralyzed,
artificially ventilated 28 adult dogs were given 0.5-2.0 ml per kg body weight of iodized oil-
pased contrast material (Lipiodol Ultra-Fluid). In 16 dogs contrast material was injected into
lymphatics according to the Kinmonth’s technic. In others it was injected into peripheral veins,
which were supposed to be communicated with peripheral lymphatics. The parameters measured
regularly were the pressure of aorta, pulmonary artery and central vein, PaO,, PaCO,, PvO,,
PvCO,, arterial and venous pH, Fgq, and Fpoq,. Injection of a considerable amount of contrast
material (more than 1.5 ml per kg body weight) was followed by significant increases in pulmo-
nary arterial mean pressure and physiological dead space. Significant decreases in pulmonary
capillary blood flow and arterial base excess were also observed. These abnormalities occurred
garlier in the intravenous injection group than in the intralymphaﬁc injection group. No signifi-
cant difference from control values was observed in pulmonary shunt rate. These results indicate
that acute cardio-pulmonary complications following lymphography was caused by a decreased
cardiac output. Oil microemboli in pulmonary capillaries seem to be the origin of its decrease.
Direct damage to alveoli by injected contrast material was not recognized in this study. It is
concluded that the patient suffering from complications following lymphography should have
full supportive therapy. Administration of oxygen is probably the most important foctor, and
then decreased cardiac output and peripheral circulatory failure should be treated as soon as
possible.



