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Fig.1. Equipment of thyroid lymphography.
(TLG set)
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Fig.2. Methods of thyroid lymphography. The position of the needle was confirmed by injecting
a small amount of Urografin®in the thyroid (A). Then, 0.5-0.1lml of Lipiodol ® was slowly

injected (B), and the needle was withdrown.

The anterior neck was massaged in order to spread

out Lipiodol ® in the thyroid (C). The same procedure was repeated on the other side (D).
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Fig.9. Schematic illustration of thyroid lympho-
graphic findings in relation to histopathological
types of thyroid tumors.
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Fig.10. Thyroid lymphogram of
adenoma. A round and well-defined tumor was
found in the right lobe of the thyroid. Deposits
of Lipiodol® were also seen within the
tumor.
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Fig.12. Thyroid lymphogram of adenomatous
goiter. A number of round tumors were found in
the right lobe of the thyroid.
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Fig. 14. Thyroid lymphogram of chronic thyroidi-
tis. The reticular network of the gland was
disturbed with a number of filling defects. The
margin of the thyroid was not traceable.
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Fig.18. Thyroid lymphogram of follicular

Fig.16. Thyroid lymphogram of papillary carcinoma. A well-defined lobulated tumor (1)
carcinoma. lrregularly lobulated and ill-defined was seen in the left lobe. Lipiodol® was
tumor (1) was seen in the left lobe and projected incidentally injected and diffusely spread in the

through the thyroid capsule. tumor.
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SIGN  NUMBER

Fig. 20. Frequency of the signs in the thyroid lymphographic findings.

[:] benign ; ]
Slgn number is as following :

1, multiple filling defects

2, well-defined border of the tumor
3, smooth border of the tumor

4, capsular shadowing

5, round tumor

6, lobulated tumor

, malignant. % p<0.05, * * p<0.01.

7, tumor projection through the thyroid capsule
8, absence of the normal reticular network of the thyroid gland

9, enlargement of the thyroid gland

10, untraceable margin (capsular) of the thyroid gland

11, cystic formation
12, irregular cystic wall
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Fig.21. Category weight and partial correlation
of the signs in the thyroid lymphographic find-
ings.
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Fig. 22. Histogram of distribution of thyroid tumors depending on discriminant scores.

[, benign; =4, malignant.
------ , logistic curve of distribution
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Fig. 23. Discriminant scores in relation to histo-
pathological types of thyroid tumors.
The mean=S. D. is also shown.
% p<0.05, * * p<0.0L.
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Fig.3. Microscopic findings of the capillary lymphatic vessels (1) of the thyroid (dog).

Hematoxylin eosin, X 40.

Fig. 4. Microscopic findings of the interlobular lymphatic vessels of the thyroid (dog).
L, lymphatic vessels; A, artery; V, vein. Hematoxylin eosin stain, x60.

Fig.5. Microscopic findings of the capsular and subcapsular lymphatic vessels of the

thyroid (dog). Hematoxylin eosin stain, x90.

Fig. 6. Microscopic distribution of Lipiodol ® in the lymphatic vessels of the normal thyroid

(dog). Oil red O stain, x180.

Large Lipiodol® droplets were seen in the lymphatic vessels which were stained by

AgNOQO; injection.

Fig.7. Microscopic distribution of Lipiodol ® around the follicular adenoma (human). 0Oil

red O stain, x95.

Small Lipiodol ® droplets were seen in the capsule (c), but no droplets were seen within the

tumor (t).

Fig.8. Microscopic distribution of Lipiodol ® in the papillary carcinoma (human). Oil red

O stain, x95.

Small Lipiodol ® droplets were seen in the broad fibrosis around the tumor, and also in the

fibrotic trabecules within the tumor.

Fig. 11. Histopathological findings of follicular adenoma. Azan stain, x 16.
The tumor (t) had a well developed capsule (c) and compressed the adjacent thyroid tissue.
Fig. 13. Histopathological findings of adenomatous goiter. Azan stain, X 16.
This nodule was composed of giant follicles and had an incomplete capsule.
Fig. 15. Histopathological findings of chronic thyroiditis. Azan stain, X16.
Accumulations of many lymphfollicles (center) were seen especially in the region of the

filling defects in the thyroid lymphogram.

Fig. 17. Histopathological findings of papillary carcinoma. Azan stain, X40 (A), X1.7 (B).
Some tumors were poorly encapusulated (A), and the other tumors had incomplete fibrotic

encapsulation (B).

Fig.19. Histopathological findings of follicular carcinoma. Azan stain, X1.7.
The tumor was irregularly nodular, but well-encapsulated.
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Abstract

The fine structure of the lymphatic vessels in the thyroid gland and the microscopic distribution
of the contrast medium (Lipiodol®) in the thyroid lymphography were studied in the dog and
human being. A silver nitrate solution and Lipiodol® were injected into the thyroid gland of the
dog (n=8) under general anesthesia. The specimen from patients (n=9) who had undergone
thyroid lymphography before a thyroidectomy was also injected with the silver nitrate solution,
The lymphatic vessels were identified by the specific shape of the endothelial cells that were stained
dark brown by the silver nitrate solution. The microscopic distribution of Lipiodol® was
revealed as red droplets by the oil red O stain. Small Lipiodol® droplets were seen in the lymphatic
vessels of the normal parenchyma of the dog and human glands. Lipiodol® droplets increased
gradually in size as the capillary lymphatic vessels crossed over into the interlobular and
subcapsular lymphatic vessels. Small Lipiodol® droplets were also observed in the tumor
capsule, but no droplets were seen within the tumor of the operation specimen. The thyroid
lymphography was analysed by the multivariate-analysis method to establish the differential
diagnosis of benign and malignant thyroid tumor. A total of 120 cases of thyroid tumors, 59
bening and 61 malignant cases, were statistically analysed. All of them were treated surgically
and histological diagnosis was established. Discriminant scores which indicated benignity or
malignancy were calculated, using the category weight of the 6 significant signs in the thyroid
lymphographic findings : roundness of the tumor, lobulation of the tumor, absence of the normal
reticular network of the gland, well-defined border of the tumor, capsular shadowing, multiple
filling defects. The accuracy of diagnosing thyroid tumor malignancy was 97.7% by the improved
method of diagnosis described in the present study. Thus, the multivariate-analysis of thyroid
lymphography is very useful in diagnosing thyroid tumors.




