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CONTRAST VISUALIZATION OF LYMPHATIC SYSTEM
WITH LIPIODOL ULTRA-FLUIDE (ETHIODOL)

By
Shinji SUZUKI, Takeo TAKANO and Jintaro OKUJIMA

Department of Radiolegy, Scheol of Medicine, Keio Uriversity
(Li-ector:Pref. H, Harunz)
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Introduction

The contrast procedures of the lymphatic system are classified into lymphangiography
and lymphography. Lymphangiography is applicable to the diagnosis of chronic edema of
the limbs whereas lymphography is applicable to the diagnosis of various kinds of mali-
gnant tumors and haematic diseases. However, any contrast media injected into the
lymphatic will flow into the blood circulation definitely through some lymph glands and the
thoracic duct. The primary oblect of contrast procedure of the lymphatic system for
application to the diagnosis of malignant tumors is to diagnose the lymph glands in the
pelvis or para-aortic glands which cannot be diagnosed by palpation.

Contrast Procedures
The contrast procedures consist of a direct method and an indirect method. Hudack et
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alV reported on the indirect method in 1933, in which a contrast medium is injected into
the tissue surrounding the lymphatic and allowed to remain until it is absorbed by the
lymphatic in time. However, at present, no ideal contrast media for this purpose are
being manufactured and popularized for use. Under the present circumstances, therefore,
the direct method is mostly employed, in which a contrast medium is injected into the
lymphatic or lymph glands directly.

In the case of injecting a contrast medium into the lymph gland directly, it is likly
that the medium will leak out unless under a sufficiently low pressure, thus failing to
reach the required purpose and therefore, ihiections into the lymphatic are being mostly
preferred in practice.

On lymphatic injection, there is a report made by Kinmonth et al2)3), called the
Kinmonth’s method.

To sum up all the contrast procedures of the lymphatic system in practice up to now,
they are assembled as shown in attached table 1. The subcutaneous injection 1. as seen
in said table has some difficulty in using contrast media and the method of pleuro-peritoneal
cavity injection 2. does not work succesfully in most cases, either. In fact, we injected
some contrast material in a suspension liquid into the peritoneal cavity only to find that
its dispersion on the surface of the intestinal tract prevented us from observing the
lymphatic system by contrast diagnosis.

At present, therefore, we report to the method of injection into the lymphatic canal
in all cases.

Table 2 shows the cases treated with our current method.

Contrast Media

In lymphography and lymphangiography, aqueous contrast media mainly have been
used. The aqueous media contain a large amount of iodine content and a low viscosity

Table 1 Contrast method of lymphatic system

1. Subcutaneous injection
2. Injection of contrast media into the pleuro-peritoneal cavity

Progress of contrast media (lymphatic liquid)

1) Pleura cavity — lymph glands of hilus of lung

2) Peritoneal cavity

a) Diaphragm — Lyrmph canal in costal muscle —- Right Iymph duct
* Thoracic duct

. A Hilus of Lun . i
b) Diaphragm <4Anter:i0r mediistinum /}Thoracrc duct
c¢) Diaphragm——Kidney or pancreatic Iymph glands——Thoracic duct
/"Gastrointestinal and greater omentum lymph glands— Thoracic
“Spleen lymph gland _.duct

e) Surface of mesentery
3) Injection into lymph gland |
4) Intralymphatic canal injection (Kinmonth’s method) |

d) Greater omentum
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Table 2 Contrast procedure of lymphatic system

1. Disinfection of feet and hands
Colouring of lymph
0.3— 0.5 ml of a mixture of 52 Patent blue solution and 12 Novocain liquid injected
into between the toes subéutaneously (between the lst and 2nd toe.)
3. 5-10 minutes after the injection the skin around the coloured lymph canal is cut open
and the lymph canal exposed.
4. 27 gage needle with a polyethylene tube is thrust into the lymph canal and ligament
fixed.
5. Anti-cancer, Endoxan 50 mg is dissolved in a solvent 5cc and the resulting solution
injected into the lymph canal.
6. Contrast medium injected. (in 1-2 hours)
By the use of a slender tube under contrast pressure (manufactured by Itonaga Medical
Instrument Co., Ltd., Japan)
After Completion of the injection, the needle is with drawn and the skin sutured.
8. Roentgenography
1) Completion of injection (within 10-30 minutes)
The lymph canal, lymph glands and thoracic duct can be visualized.
9) 12-24 hours after procedures, the lymph glands only can be seen.
4) 1-4 months later, the lymph glands only can he seen.
9. Sulfamine is administered for 3 days.

=]

so that through a slender needle is used in intralymphatic canal injection, the injection is
easy to handle, excellent in providing clear contrasts. However, the contrast medium
remains in the lymph gland only for a period within 24 hours. thus proving itself insu-
fficient for an observation of the progress of the patient and showing no detail of the
internal structure, i.e. the reticular structure so that the lymph gland can be contrasted
only as a homogenous entity. In this manner, agueous contrast media are considered uns-
uitable for the purpose of contrast of the lymph glands, though some good results there
by can be achieved in cases of the lymph canals (lymphangiography).

In contrast, oily contrast media can be changed to fat drops filling the reticular system
of the lymph glands so that they come to show a so-called contrast of the reticular like
(a general uniform small mark shadow) and moreover, they remain in the lymph glands
for even 3-4 months there by henefiting the observation of the patient’s progress and the
internal structure. However, it cannot be denied that their concentration in roentgeno-
graphy is still poorer than that of aqueous contrast media, because of a less content of
iodine than the latter and moreover, the former is rather difficult to inject because of
their high viscosity.

By investigating literature of the past where lymphatic contrast media are employed,
we can find Thorotrast, Joduron, Triopac, mercury solution (for animal) and Hypaque.
While all test media are aqueous solution, it was Jackson et al¥) who used Ethiodol in 1961

and since that time almost everybody seems to have used Ethiodol as found in the liter-
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ature thenceforward.

Further recently, though different from contrast media, such radioactive isotopes have
been also used as "Lu, 1%Au, RIHSA etc as well as such radio].ylmplflography as by means
of uptake of the lymph glands or scintigram.

Ethiodol is understood to be the trade name of Lipiodol Ultra-Fluide in U.S.A.

As is already well known, Lipiodol was firstly used by Sicard and Forester as an oily
contrast medium in 1921. By the way, this preparation is an organic compound composed
of jodine and poppy seed oil. However, as is shown in Table 3, because of its high visco-
sity, approx. Five times as large as that of glycerin, it is difficult to inject into any
slender tract.

Lipiodol Ultra-Fluide (abbreviated as Lipiodol U.F. here in after) is a light yellowish
oily liquid in which iodine is organic-bound to the fatty acid ethyl ester to lower its visco-
sity. The content of iodine is 38% w/v at a saturated concentration, namely, 1 ml of
this liquid contains iodine 0.48 g. Its viscosity is approx. 65 c.p.s. at 15°C.

This oily contrast material injected into the lymph of back of the foot is destined to
take the course of the lymph of the lower thigh-+deep inguinal lymph glands—iliac lymph
glands—lumbar lymph glands—para-aortic Inmph glands—Cisterna chyli—thoracic duct—
jugular vein—heart—Pulmonary artery—lung. In other words, since the contrast material
infiltrates into the vascular system in the long run, it is necessary to limit its amount for
injection. In this regard, we usually make it a rule to resort to the following standard.

Dosage (For adult: Below 0.3 ml/kg. body weight)
Unilateral upper limb: 5-10 m]
Unilateral lower limb: 10-15 ml
Bilateral lower limb: 15-20 ml
Rate of injection :
Small amount injecting apparatus under
constant pressure (motor-type)

Table 3 Proparties of Lipiodol Group

Lipiodol Lipiodol F | Lipiodol U. F.
Property Iodized Mixture of iodized lodized poppy seed oil
poppy seed poppy seed oil fatty acid ethyl ester
oil fatty fatty acid ethyl ester
acid glycerin and glycerin
ester ester
Content of 37.0—42.0% 409 38%
Todine 0. 54g/ml. 0. 52g/ml. 0. 48g/ml.
Specific Cravity i
at 15°C 1.350 1.315 1.280
Viscosity 95
at 15°C (cps) 1,800 250 65
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Case No. 2 LT. Male 41 years cld. Diagnosis: Semincma,
Lipiodol U.F. 30 ml/2.5 hours injected into the back of both feet. Side effects: Fever
and Cough.
Findings: Almost all parts of the iliac and para-acrtic lymph glands previously
subjected to radiation of large amount of Co* were contracted, but an apparent
increase in the number of the lymphatic canals could be noted. There is no relapse
or metastasis of the disease and the patient is now in healthy condition.

Case No. 10 S.K. Female 19 years old. Diagnosis: Chyluria.
Lipiedol U.F. 18 ml/2.5 hours injected into the back of the right foot. Side effects: None.
Findings: (a) By means of regressive pyelography, back-flow of the contrast material is
noted from the calyx to the lymph.

(b) By mezans of lymphangiography a large number of lymph canals are seen
communicating with the calyx. Although the contrast material was injected
into the back of the right foot in the case, there was noted back-flow of the
contrast material in the lymph canals of the left ilium, but the thoratic
duct showed a contrast. !
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Casez No. 1 K.O. Female 62 years old. Diagnosis: Carcinoma of rectum.
Lipiodol U.F. 25 ml/2.5 hours injected into the back of both feet. Side effects:
Slight fever, cough and dyspnea.
Findings: Discovery of metastasis in the lymph glands of the left external
ilium. Interrupted shadow of the thoracic duct («). Swelling of the left
Virchow’s gland ( 1 ). Schadow of bronchiolitis in both lungs are apparent.

Case No. 12 M.T. Female 46 years old. Case No. 18 H.K. Female 62 years old.

Diagnosis: Postoperative metastasis of uterine Diagnosis: Postoperative condition of wuterine
cancer. Lipiodol U.F. 18 ml/2.5 hours injected cancer. Lipiodol U.F. 17m/2.5 hours injected

into the back of both feet. Side effects: None.

Findings: Fist-size swelling was palpated in the e laa pe e
left pelvic cavity. Immediately, deep X.ray Findings: No relapse or metastasis clinically.

therapy was performed. Stores of the contrast No metastasis of the lymph glands. Part of
material were noted in the same site (arrow the iliac lymph glands and collateral channel
referred to). This is considered to be necrotic is noted in the lymph canals.

softening inside the swelling.

into the back of both feet. Side effects: None.
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Clinical Application

During the past two years, we have carried out lymphangiography and lymphography
in approx. 100 cases for the purpose of achieving the objects shown in Table 4. Out of
this figure, 24 cases were treated with Lipiodol U.F. as summarized in Table 5. §till out
of these 24 cases, respective findings were obtained in 18 cases. On the basis of these
findings, the patients underwent radiology or operative therapy and are now under obser-
vation still in progress.

As for classification of pathological findings, we also make it a rule to observe the
following.

1. Time of pasage of contrast media.

b

. Number of lymph canal and abnormality in size of lymph canal.
Abnormality in distribution of lymph canals (lymph flow due to abnormal path).
Abnormality in position of lymph glands.

|moa e

Abnormality in size and shape of lymph glands.

6. Abnormality in internal structure of lymph glands (defect of shadow. Abnormal
filling).

Recently, a few reports have been noted on the availability of oily contrast media
coloured with chlorophyll or the like just before surgical operation for contrast purpose
of the lymphatic system so that an extraction of the lymph glands can be facilitated in a

convenient manner. We have also utilized this procedure in a few cases only to find that

the colouring effect of chlorophyll lasts a comparatively short periold, thus giving us no
significant value. e '

In case such colouring is required, Patent blue has only to be subcutaneously injected
between the toes 10-20 minutes before operation, thus enabling sufficient purpose to be

ascertained.

Table 4 Objection of Lymphography

1. Indications :
Benign diseases Lymphangioma, Chroniz edema, Elephanciasis, Chyluria
Malignant diseases Malignant lymphoma, Lymphatic leucaemia
Lymph metastasis of malignant tumors
2. Clinical application :
1) Diagnosis for various types of diszaszs.
2) Diagnosis for progress of malignant tumor.
3) Indication of extracting scope of lymph glands.
4) Decision of position for X-ray irradiation.
5) Adjudiction of treatment efficacy.
3. Application of treatment that injects anti-tumor agent into lymph canal.

Side Effect

The side-effects due to injections of Lipiodol U.F. are summarized in Table 5. The

.
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main side-effect are fever and cough, the former occurring rather frequently in our cases.
This trend can be seen in many cases treated with a large dosage of the contrast material,
and the cause of this kind of fever is by no means an infections one due to bacteria, but
may be due to some foreign matter or impurities. Although fever losts a few days, it
usually disappears very soon with the use of an ice pillow or the like. Coughing is also
only transitory in most cases, thus involving no particular problem.

As for iodine hypersensitivity, it is quite essential to test the patient in that sense
before injection. Besides, fatty embolism or bronchiolitis of the pulmonary due to the
injection of a contrast material can be sometimes observed as complications. Eventually,
a small amount of phlegm mixed with blood may occur. However, we have never experi-
enced even a single case subjected to any side-effects under our treatment. Looking into
some literature of side reactions, we find that Wallace et al®) have observed out of 110
cases 2 cases of lymphangitis, 3 of cut infection, a few cases of pulmonary fatty embolism
and 6 cases of fever. Baron et al®) reported on oil embolism due to Ethiodol and Fuchs

Table 5 Cases of contrast visualization of lymphasic system with Lipiodol U.F.

gs(fe Sex: Age Diseases f:;:ﬁélﬁ O\E ‘isnij:ctoiim et
U.F. (ml) fever ‘c:ough ‘ others
P femalet2 ca. of rectum 25 | both feet. | *+ - slight dyspnea
2. male 41 seminoma 30 | both feet [y +
3 ma. 65 ca. of penis 25 both feet | 4 —
4, ma. 29 malignant struma 20 both feet | — —_
5. ma. 58 ca. of. tonsill 18 left foot — —
6. ma. 59 malignant lymphoma 25 both feet — — ]g;%gaat:i;gctzion)
7. ma. 61 malignant lymphoma 22 | both feet | — — Diermatitis
8. ma. 57 ca. of urinary bladder 18 J both feet — —
9. ma. 71 ca. of rectum 10 [ right foot | 4 —
10 fem. 19 chyluria 18 right foot | — —
11 ma. 69 ca. of prostate 18 right foot| — —
12 fem. 46 ca. of cerivix uteri 18 both feet | — —
13 ma. 54 chyluria 18 left foot - —
14 fem. 43 ca. of rectum 18 both feet | — — ﬁﬁ;ﬁagfgﬂfnt of
15 ma. 68 malignant lymphoma 15 both feet | — —
16 ma. 42 ca. of rectum 18 both feet | — —
17. ma. 35 ca. of rectum 18 both feet | — —
18, fem. 62 ca. of cervix uteri 17 both feet — —
19. fem. 45 chyluria 18 left foot H -
20, fem. 67 ca. of cervix uteri 18 left foot B —_
21, fem. 71 ca. of rectum 18 both feet — —
22. fem. 59 ca. of cervix uteri 18 both feet | — +
23. ma. 64 chyluria 17 left foot — —_
24, fem. 64 ca. of cervix uteri 18 both feet | — —
* under 38°C ** over 38°C
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et al? also reported on pulmonary infarction and cardiovascular collapes.

We have found 7 cases of fever, 4 cases of cough, 2 cases of dermatitis, each case
of slight dyspnea and small amount of phlegm mixed with blood, among all the cases
under our own treatment. However, fever disappeared almost in a couple of days by
means of and ice pillow or the like and coughing was noted only after the contrast pro-
cedure, thus requiring no special treatment. No single case of lymphangitis was seen.
As for after-disorders, we have encounted a few cases since we started contrast media
procedure more than one and a half years ago, but none of any apparent after-disorders
has keen noted.

Conclusion

The contrast procedure of the lymphatic system is regarded as very valuable in
diagnosing or treating especially malignant tumor. As a matter of fact, this method has
been utilized in various parts of Japan.

We have also conducted this procedure for contrasting the lymphatic system during
the past two years, and reported on its method and the contrast material, Lipiodol U.F.,
as seen in various investigations, is found satisfactory in all points of viscosity, radiopacity,
and side-effects. However, when using any oily contrast media for lymphangiography or
lymphography, full circumspection should be employed in regard to careful selection of
indications and the amount of contrast media for use. In fact, a slightly high rate of
fever has been noted in the present report, which is considered due to overdosage of the
contrast material. Therefore, we are using 0.1-0.3 per kg body weight at present.
(Many thanks are due to Prof. Dr. H. Haruna for his guidance and inspection of the
present report. We also appreciate generous supply of Lipiodol Ultra-Fluide from Kodama
Shoji Co., Ltd.)
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