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INTRODUCTION

Medullary carcinoma of the thyroid gland is sometimes associated
with pheochromocytoma!-?, Recklinghausen’s disease®, carcinoid-like
syndrome®® and also rarely with Cushing like syndrome®. Despite high
incidence of regional lymph node metastasis, the tumor grows slowly and
the patients with medullary carcinoma have usually a good prognosis by
surgical treatment.

Microscopically, the tumor cells often form solid alveolar structures
or represent sheet like growth. One of the most well-known character-
istics is the presence of the amyloid substance in the stroma. However,
all medullary carcinoma is not always associated with an amyloid depo-
sition. Some investigators have demonstrated the argyrophilic granules
in the cytoplasm of the tumor cells, emphasizing a diagnostic importance
of them in medullary carcinomal®!?,

We have experienced four cases of medullary carcinoma of the thy-
roid gland recently. One of them, lacking stromal amyloid deposition,
showed a large quantity of granules in the cytoplasm as revealed by
Grimelius staining. The others disclosed both the granules and amyloid
in the stroma. Two of them were sisters and had a familial form. One
of them, a younger sister, was associated with unilateral pheochromo-
cytoma.

CASE REPORTS

Case 1. A 44 year-old woman had noticed a mass on the right cer-
vical region without any previous symptom for 20 years. In December,
1975, an egg-sized tumor of the thyroid with elastic soft consistency was
excised. It was clearly demarcated from the surrounding tissue (Fig. 6).
Parathyroid glands were normal in size. She is now well without any
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sign of recurrence. No obvious change of the serum electrolyte and
B.M.R. have been observed after the operation.

Case 2. A 45 year-old man had noticed a painless nodule on the
submandibular region since March, 1973. A nodule was removed and a
diagnosis of metastatic cancer was made in August, 1973. Further phys-
ical examination after admission revealed an iron hard mass on the
right lobe of the thyroid and other similar hard nodules around it. Thy-
roidectomy of the right lobe with excision of the surrounding lymph
nodes was performed. Parathyroid glands were normal in size. He is now
well although he has slight hoarseness after the operation.

Case 3. A 23 year-old female noticed a painless tumor on the right
cervical region since December, 1975. Physical examination revealed the
elastic hard and smooth-surfaced nodule in the right lobe of the thyroid
gland. A thyroid scan demonstrated a circumscribed nodule 2 cm in
diameter. Thyroidectomy with removal of swollen paratracheal lymph
nodes was performed in August, 1976. After the operation a circum-
scribed tumor 0.5 mm in diameter in the left lobe of the thyroid was
found, and the additional lobectomy on the left side was performed at
the end of August, 1976.

This patient received adrenalectomy on the left in September, 1975,
and histological examination disclosed pheochromocytoma.

Case 4. A 28 year-old female, an elder sister of case 3, noticed a
painless tumor on the right cervical region since January, 1975. At the
operation, the finger-tip sized tumor showed cystic degeneration and no
adhesion to the surrounding tissue was noted. Enucleation of the tumor
was performed in August, 1976.

MATERIALS AND METHODS

After embedding and sectioning as usual, specimens were stained
with following procedures; hematoxylin-eosin, alkali Congo red for amy-
loid, Grimelius’ method for the argyrophilic granules, reticulin staining,
and Masson-Fontana stain for the argentaffin reaction.

MICROSCOPIC FINDINGS

Case 1. The tumor cells had oval or spindle shaped nuclei with the
light cytoplasm. Neither nuclear aytpism nor mitosis was seen. The nuc-
lear chromatin of the tumor cells was not so condensed and nucleoli
were obscure. Some cells had pale brownish granules in their cytoplasm
with hematoxylin-eosin stain. Proliferation of uniform tumor cells around
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Fig. 1 Proliferation of the tumor cells around Fig. 2 reticulin staining. (case 1)
theblood vessels. (case 1)§H.E.
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Fig. 3 Formation of lacunae with pseudopapi- Fig. 4 Follicle-like structure.;(case 2) H.E.
llary appearance. (case 1) H E.

Fig.5 Peripheral palisading of spindle shaped
tumor cells. (case 2) H.E.
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Fig. 6 Excised thyroid tumor. (case 1) Fig. 7 Argyrophilic granules in the tumor
cells. (case 1) Grimelius stain.

Fig. 8 Amyloid deposition in the stroma. Fig. 9 Argyrophilic granules in the tumor
(case 2) Congo red. cells. (case 3) Grimelius stain.

Fig. 10 Argyrophilic granules in the tumor
cells. (case 4) Grimelius stain.
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the blood vessels was appeared as if they were pericytic origin (Fig. 1).
However, no penetration of reticulin fibers between individual tumor
cells was observed (Fig. 2). In some areas, they did not show the peri-
vascular proliferation but showed solid alveolar growth with thin fibrous
connective tissue. No amyloid deposition could be identified throughout
multisections of the tumor. Formation of lacunae, that gave a pseudopa-
pillary appearance due to shrinkage of the tumor cells around the con-
nective tissue stroma, was scattered (Fig. 3). No typical papillary struc-
ture as seen in papillary carcinoma of the thyroid was noted. Though a
few normal thyroid follicles remained in the peripheral region of the
tumor, no neoplastic follicle was observed. Even in hematoxylin-eosin
staining, brownish granules could be identified in a small number of
cells, and blackish brown granules were revealed in a large number of
cells with Grimelius’ method (Fig. 7). These granules were more
numerous in the cells forming pseudopapillary appearance. Masson-
Fontana staining revealed no argentaffin granules in any tumor cells.

Case 2. Round or oval tumor cells disclosed solid sheet growth.
Some of them formed tubular or follicle-like structures (Fig. 4). In other
place, solid growth composed of spindle cells with peripheral palisading
was found (Fig. 5). The most characteristic finding was a deposition of
homogenous eosinophilic substance in the stroma, which proved to be
amyloid with Congo red staining (Fig. 8) and by its emitting green on
the polarized light microscope. Calcification was scattered in the connec-
tive tissue stroma. The argyrophilic granules were found in many tumor
cells in various amount. No tumor cells showed a positive reaction for
Masson-Fontana technique.

~Case 3. The tumor cells were rather uniform and oval in shape.
The nuclear chromatin was not so condensed and nucleoli were visible
in a few nuclei. The cytoplasm was eosinophilic. The predominant his-
tologic architecture was similar to that observed in case 2. That is,
sheets and solid nests of the tumor cells were separated either by thin
fibrous septa or broad eosinophilic substance. Follicle-like structures
were observed in a few places. Homogenous eosinophilic substance in
the stroma was proved to be amyloid with Congo red staining and by
the polarized light microscope. Grimelius staining demonstrated a large
amount of argyrophilic granules in the cytoplasm of the tumor cells
(Fig. 9). No positive reaction for Masson-Fontana staining was observed
in any tumor cells.

Case 4. The tumor cells had oval or polygonal nuclei with eosino-
philic and finely granular cytoplasm. The nucleolus was obvious in most
tumor cells. A slight nuclear atypism was seen but mitotic figures were
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scarce. In some areas, follicle-like structures were observed. Hemosiderin
laden macrophages were noted in other places where degeneration of the
tumor cells was present. The globules of eosinophilic substance, which
were demonstrated as amyloid with Congo red staining and by the polar-
ized light microscope, were seen. Grimelius staining demonstrated the
argyrophilic granules in the tumor cells (Fig. 10). No tumor cells showed
a postitve reaction for Masson-Fontana technique.

DISCUSSION

Medullary carcinoma of the thyroid gland was described as a specific
clinicopathological entity by Hazard et al.'? in 1959, who described that
the tumor cells formed no characteristic cell arrangement or structure
as seen in papillary or follicular carcinoma but accompanied by amyloid
substance in the stroma. It usually takes a chronic clinical course
and differs from the group of highly malignant anaplastic carcinoma
which does not show any follicular or papillary differentiation. All 21
cases reported by Hazard et al. showed amyloid substance in the stroma,
and, therefore, occurrence of amyloid in medullary carcinoma has been
regarded as the most characteristic finding'?®'®. Absence of amyloid,
however, does not necessarily deny the possibility of medullary carcino-
ma. Williams et al. also recognized three cases of the thyroid carcinoma
which were very suggestive of medullary carcinoma, although there was
no amyloid deposition'®. Some investigators also describe medullary car-
cinoma without amyloid®%+'4-1", Gordon et al.!® summarized the following
variable histological criteria of medullary carcinoma of the thyroid in
which amyloid could not be identified; 1. no follicular or papillary differ-
entiation; 2. the micronodular pattern tending to be solid with scanty
stroma; 3. areas composed particularly of spindle cells. The third criteria
seems very important in our case 1, which is predominantly composed
of spindle cells and shows no amyloid deposition. The similar case was
reported by Ibanez et al.®

Besides amyloid, Hazard et al. noted the sheet like growth of the
tumor cells, and mentioned it to be a basic pattern in medullary carcino-
ma. They also observed the structure resembling spindle cell sarcoma or
carcinoid in other places. Tateishi et al.'” observed four growth patterns
such as solid alveolar, streaming, ribbon like or trabecular and rosette
forming. In our cases, various growth patterns such as solid alveolar
(case 1, 2,3, 4), pseudofollicular (case 2,3,4) and peripheral palisading
(case 2) were observed. In case 1, the predominant feature was the
proliferation of the tumor cells around the small vessels and histological
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architecture resembled carcinoid due to solid alveolar growth composed
of monotonous spindle cells. Pseudopapillary appearance in case 1
resulted from shrinkage of the tumor cells are also described in some
literature!?!%»'®  Thus, medullary carcinoma is characterized by its
variegated growth pattern.

Tateishi et al. report that the argyrophilia of the tumor cells is more
significant than the amyloid deposition'®>'?. In our series, three of four
cases showed amyloid deposition, and positive argyrophilic reaction was
observed in all cases. On the other hand, Williams described that only
about half of 67 cases of medullary carcinoma disclosed the argyrophilia,
and nearly all cases were associated with amyloid substance!®. Therefore,
it is not always accurate to diagnose medullary carcinoma only by silver
staining. There is no hesitation, of course, to diagnose medullary carci-
noma if amyloid is identified.

Concerning the origin of medullary carcinoma, Williams considered
it to be a neuroectodermal origin with hereditary background?, as
medullary carcinoma often associated with pheochromocytoma or neural
tumor®. He noted the resemblance of medullary carcinoma to the thy-
roid tumor of the rat arising from parafollicular cell, and observed the
argyrophilic granules in both medullary carcinoma and dog thyroid tumor
of solid type'®. He described that various findings observed in medullary
carcinoma would be easily explained if this tumor might have arised
from the cell system other than the thyroid epithelium, namely, parafol-
licular cells. At present, medullary carcinoma is regarded by many inves-
tigators as derived from parafollicular cells®'*1%19, Pearse found that
amine and its precursor were uptaken and decarboxylized by parafollicu-
lar cell?”, and moreover, polypeptide hormone (calcitonin) was produced
by them?®’. He considered them to be primitive entodermal in origin
just like the islet cells of pancreas, pituitary corticotroph, intestinal enter-
ochromaffin cell, and argyrophil cell of the stomach and intestine, and
grouped these cells in APUD (amine and precursor uptake and decar-
boxylation) series?”. Consequently, it is inferred that the tumors arising
from this series may reveal various clinical manifestations such as carci-
noid like syndrome, Cushing like syndrome and so on according to the
substances produced by the tumor cells.

As described above, medullary carcinoma is often associated with
pheochromocytoma and frequently found with familial occurrence®?!?.
Sipple? suggested the coexistence of medullary carcinoma with pheo-
chromocytoma in a significantly high incidence. Ljungberg et al.® inves-
tigated 150 members of the family and found 7 patients with medullary
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thyroid carcinoma. They suggested the syndrome “medullary carcinoma
and pheochromcytoma” as an inherited disorder of the chromaffin sys-
tem. Other additional reports supporting the heredity of medullary carci-
noma are presented!®>??. In our case 3, it is deserved of this syndrome
mentioned by Sipple and has the heredity because her sister (case 4)
also had medullary carcinoma of the thyroid.

Many authors describe that medullary carcinoma resembles carcinoid
histologically”®!%!® and electron microscopically'®. Diarrhea has been
seen in about 25% of patients with medullary carcinoma”. Serotonin
(5-HT)® or 5-hydroxyindole acetic acid (5-HIAA)"® has been demon-
strated in some medullary carcinomas. Williams classified the carcinoid
tumors in accordance with its arising portion such as in the foregut,
midgut or hindgut origin, and described the correlation between these
tumors and their reaction for silver staining?®. According to his opinion,
bronchial carcinoid arising from the foregut is to disclose the argyrophi-
lia but no argentaffinity. As the thyroid gland is also derived from the
foregut, a carcinoid tumor arising from the thyroid gland might be posi-
tive for the argyrophilic reaction but negative for the argentaffin. All our
cases showed the argyrophilia, but no argentaffinity was noted.

It is not reasonable to discuss the carcinoid tumor only by silver
staining because the argyrophilia in medullary carcinoma may be rather
due to calcitonin than serotonin-like substances. In our cases it is not
adequate to regard them as carcinoid because neither 5-HT nor 5-HIAA
is proved and no clinical manifestations of carcinoid syndrome are seen.
However, it would be preferable to regard such a thyroid tumor as carc-
inoid, when 5-HT or 5-hydroxytryptophan was disclosed in the tumor
tissue or in urine, and apparent carcinoid syndrome was observed clin-
ically, and no amyloid could be identified microscopically. Medullary
carcinoma should be regarded as apudoma, namely, one type of the tumor
derived from APUD series and having multipotent secretive activity.
The argyrophilia of the tumor cells is one of the characteristics in the
diagnosis of medullary carcinoma of the thyroid gland.

SUMMARY

We experienced four biopsy cases of medullary carcinoma of the
thyroid gland and brief clinical courses and detailed histological findings
have been reported. Three cases were associated with amyloid. All cases
were positive for the argyrophil and negative for the argentaffin stain-
ing. Demonstration of the argyrophilic granules in the tumor cells and
stromal amyloid is a convincing finding to make a diagnosis of medul-
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lary ‘carcinoma of the thyroid.
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