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I. INTRODUCTION

Malignant neoplasms of many kinds are distributed embolically
in the arterial blood stream, and establish secondary tumours in
various tissues. One of the most neglected problems of oncology is
that of the preferential tissue affinities of the different types of
malignant cell. Certain tissues and organs, for example the liver,
are very frequent sites of metastases from neoplasms of very diverse
kinds; while other tissues and organs, such as the skeletal muscles
or the intestinal tract, are rarely the seat of malignant metastasis.
Moreover, various tumours display decided predilections in the
distribution of their metastases, notorious examples of this being
the frequency of secondary growths in bones in cases of renal
or of thyreoid carcinomata. For the many vagaries of metastatic
distribution observed in individual cases of malignant disease, no
generally satisfactory explanations have been advanced. Various
mechanical theories have been suggested, as for example that the
movement of certain tissues inhibits the effective embolic lodgement
of malignant elements; and the permeability of the capillaries of
various tissues for minute solid particles has been much discussed.
Other workers, however, have held that chemical rather than me-
chanical and circulatory factors play the prncipal r6le in determin-
ing the sites of development of metastatic growths. Thus Paget
(i889)1 speaks of certain tissues as being "congenial soil" for malig-
nant growth, and views favourably the conception of Fuchs that
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certain organs may be "predisposed" for the growth of malignant
emboli; and Mallory (I9I4)2 in referring to this problem says "Con-
ditions of a chemical nature probably play an important part."
Ewing (I928)3 expresses the opposite view in the statement that
"there is as yet no evidence that any one parenchymatous organ is
more adapted than others to the growth of embolic tumor-cells."

I have been struck by the relative immunity from malignant
metastases displayed by certain richly arterialised organs. In cases
of systemic hmatogenous dissemination of malignant tumours, the
embolic influx into the various tissues of the body must be propor-
tional to their respective arterial blood supplies, yet such richly
vascular organs as the intestine, the spleen and the thyreoid gland,
are amongst the least frequent sites of development of secondary
growths. Most noteworthy in this respect is the thyreoid gland,
which, next to the adrenal gland, is the most richly arterialised tissue
in the body. The adrenal gland receives approxmately 650 cc. of
arterial blood per ioo grams of tissue per minute, and thrice this
amount during a rise of blood pressure produced by adrenalin
(Neuman, I9I2).4 The correspondg fgure for the thyreoid gland
is only slightly less, namely 56o cc. per ioo grams per minute
(Burton-Opitz, I9IO).5 With these high figures may be contrasted,
for example, the relatively scanty arterial supply of the liver which
receives only 26 cc. of arterial blood per ioo grams per minute
(Burton-Opitz), or, according to Barcroft and Shore (1912),6 12 CC.
for the resting liver and 23 cc. for the active liver subsequent to the
digestion and absorption of food. Taking the total weights of the
liver and thyreoid gland to be I500 and 25 grams respectively, it
will be seen that the thyreoid actually receives approximately one-
hal the volume of arterial blood received by the entire liver. Yet,
while the liver is very frequently the seat of metastases from tumours
of diverse kinds distributed in the systemic blood stream, metastatic
growths in the thyreoid gland are unusual. The striking disparity
between the arterial vascularity and the incidence of metastatic
neoplasms in thyreoid tissue decided me to make a study of second-
ary tumours in this organ, with a view to determining, if possible,
whether circulatory or chemical factors appeared to afford the better
explanation of that disparity.
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II. RiEvxw oF T LrERTURE

The following resume of recorded cases which exhibited metas-
tatic tumours in the thyreoid makes no daim to completeness. A
reasonably careful search has been made of available pathological
literature, but doubtless a number of isolated case reports in which
thyreoid metastases are recorded have escaped discovery. However,
the material reviewed is adequate for the purposes of this paper, and
the writer hopes that no important references on the subject have
been omitted. A description is given first of those cases in which
metastatic growths in the thyreoid exhibited some noteworthy
peculiarity, such as a special relationship to other pathological con-
ditions of the gland. Then follows briefer reference to cases in which
no details concerning the condition of the organ are recorded, or in
which no striking peculiarity was observed.

Virchow in his book on tumours,7 stated that malignant goitre
might be either primary or secondary, that the latter might be either
by direct extension from neighbouring growths or by metastasis
from remote parts, and that cancerous or sarcomatous metastases
might lodge in a thyreoid gland already goitrous. Virchow exempli-
fied such metastatic growths by two cases. The first case was that
of a goitrous cretin, aged 53 years, who had had a testicular tumour
renoved eight years previously. At autopsy the old nodular goi-
trous thyreoid contained a prominent tumour mass consisting of
cells with large nudei, and similar tumours were present in the
lungs and sternum. Despite the long intervening period, Virchow
regarded these several growths as metastases from the testicular
tumour, and not as primary carcinoma of the thyreoid. Virchow's
second case was a female, aged 65 years, with a primary growth of the
posterior pharyngeal wall. The thyreoid gland, which exhibited dif-
fuse colloid goitre, was the seat of two prominent metastatic tu-
mours. Other secondary growths were present in the pancreas and
kidney. In the same work, speaking of malignant melanotic tu-
mours, Virchow also remarked of the less frequent sites of metas-
tases that "the thyreoid gland appears to be involved more fre-
quently than the spleen."
Kaufmann in his Lehrbuch (Reimann's translation I929, p. 537)8

remarks the infrequency of metastatic neoplasms in the thyreoid
gland, and states his experience that melanotic growths are the most
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frequently encountered, an opinion coniming that of Vilrchow to
which reference has been made above. Kaufmann also mentions the
case of a woman, aged 59 years, in whom an ovanan carcinoma pro-
duced minute metastases in an adenoma of the thyreoid and in no
other part of the gland.

Naegdi (1912)9 records the case of an elderly fale in whom an
adenocarcnoma of the rectum produced metastases in thyreoid
adenomata. The thyreoid had been the seat of long-standing irregu-
lar enlargement, and the cancerous deposits were most prominent in
the degenerated adenomatous areas. A small probable metastasis in
one lung was not emined microscopically.

Kei#k (1912)10 mentions a case in which he observed in an ade-
noma of the thyreoid, a metastasis from a squamous carcnoma of the
uterus.

Rost (rgI2)1 describes the case of a man, aged 48 years, with
"hypenephroma" metastases in the lungs, clavide, thyreoid and
many lymph glands. The thyreoid was much enlarged by long-
standing goitrous changes, and contained also an area of secondary
growth. The malignant elements were separated from the surround-
ing thyreoid tissue by a wide zone of connective tissue, and from
Rost's description it is apparent that the metastasis had become
established in a fibrosed area of the goitrous gland.
Miller (1912)" describes a male patient, aged 64 years, who died

with haemangiomatous growths in the gums, pleura, lungs, bowel,
bones and thyreoid gland. This organ was much enlarged: the right
lobe was extensively calcified; the left lobe contained many adeno-
mata, and in one of these, 2.5 cm. in diameter, there was an angioma-
tous nodule 8 mmm. in diameter. While inclining to the view that the
condition was a "systemr disease" involving the vessels of the vari-
ous organs, MUiller admits the possibility of metastasis from one of
the tumours as a primary focus. Microscopically the growths pre-
sented the structure of cavernous angioma, with however, prolifera-
tion of the endothelial cells which in places were desquamating into
the vascular spaces.
Most pathologists accept the neoplastic character of chloroma

which therefore may be induded legitimately in the present paper.
Sauer (i914)13 describes a case of this disease in a male, aged

36 years, exhibiting in addition to other lesions, chloroma nodules in
the thyreoid, spleen, kidneys and prostate. The thyreoid gland was
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deddedly enlarged, and contained a number of well defined greenish
nodules in both lobes. These proved to be thyreoid adenomata in-
filtrated by chloroma cells which extended thence into the adjacent,
more normal thyreoid tissue. Sauer could disoDver only one other
previously recorded case of chloromatous deposits in the thyreoid
gland, described by Pribram (i909)14 in a male, aged 22 years.
Haekeimer (I925)15 describes diffuse myeloblastic infiltration of

the thyreoid in a case of leukaemia.
Reinhart (19I7)1" records the case of a female patient, aged 38

years, who suffered from carcinoma of the left lung with metastases
in the right lung, pleura, kidneys, adrenals, liver, thyreoid, lumbar
spine, and thoracic and retroperitoneal lymph glands. In the right
lung and in the bronchial glands, chronic tuberculosis coexisted
with the malignant disease. The thyreoid, only slightly enlarged,
contained several metastatic nodules of growth, and was also the
seat of tuberculous disease with fibrosis, lymphocyte accumulation,
and numbers of tuberdes. Reinhart remarks on the unusual com-
bination of cancerous metastasis and tuberculous disease of the
thyreoid which is an infequent site of either of these conditions,
and suggests the possibility of a causal relationship of the locus
minoris resisteniae kind.
Prym (1924)'7 records a case of chorionepithelioma in a woman,

aged 44 years. Metastases were present in the lungs, brain, liver,
bowel mucous membrane, both kidneys and thyreoid gland. This
last organ was the seat of multiple adenomata, and the metastatic
deposit was located within one of the adenomatous areas.
In the above cases the striking relationship of the metastatic

growths in the thyreoid gland to other abnormalites necessitated
special comment. In many other cases no such noteworthy associa-
tions are recorded, or, more often, no details whatever are available
concerning the condition of the organ. It is not necessary, therefore,
to describe these cases individually, and the abbreviated informa-
tion given in the following list will suffice.
Foerster (i8s8).18 Carcinoma of cevix uteri.
R blatt (1867).1 Carcinoma of liver.
Blau (I870). Carcinoma of corpus uteri.
Beck (i884). Carcinoma of lung. Male, 65 years.
Siegel (1887).22 Carcixoma of hmg. Female, 68 years.
EhriCh (I89I).3 CarCXinoa of hmg. FeMale, 52 year
Kantorowicz (i893)." Carcinoma of breast. Female, 5I years.
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Kaufmann (I192).2S
(I) Maignt abd yoa of prostate. Ma, 26 years.
(2) Carcinoma of protate Ma 43 year

Kaufmann (Lehrbuch, Reimm's tralation, 1929).S
(I) Carcinoma of pharynx. Male, 62 year (p. 824)

(2) Aof uterus. Female, 73 years. (P. I68I.)
HlsChfeld (x9o6). Sarcoma of ala of iuml Male, 36 years.
Grimm (o907).Y Carcinoma of breast.
Offergeld (ico9).21 Tlis author in a study of metastases from uterine cancer

found records of seven ses with thyreoid metases. The original accut
is not immediately available to the present writer.

Davidsohl (i90I).' Malignant melanoma of adrenal Male, 58 year
alier and Bonnet (1912)." Malignant mlanoma of rectum. Male, 48 years.

Kettle (1912).1 Squamous anoma of breast. Female, 69 years.
Mon (1913).3

(I) Malignnt melana of eye. Male, 43 years.
(2) Carcnoma of breast Female, 42 year
(3) Carcnoma of breast

Sch6PPer (1917).32 Carcinoma of hlng. Adult male.
HAndley (r922).3 Malignant melanoma of skin Female, 34 years.
Jann& (1925).3

(i) Carcinoma of bronchus. Male, 39 years.
(2) Malignant melanoma of skin. Female, 42 year
(3) Cardnoma of bronchus. Male, 54 years.

Chajutin (I926).ls Carcinoma of liver. Male, 6o years.
Derichanoff (I926).S Carcinoma of brst Female, 58 years.
di Biasi (I926).=

(i) Squamous aroma of breast. Female, 47 years.
(2) Carcnoma of breast Female, 48 years.
(3) Naevus carnaof skin. Male, 52 years.
(4) Carcinoma of breast Female, 69 year
(5) Malignant meama of adal region. Male, 83 years.
(6) Carcinoma of breast. Female, 73 years.
(7) Carinoma of breast. Female, 6o year
(8) Carnoa of hmg. Male, 52 year
In two other cases described by di Biasi, metastases reorded in the

thyreoid were queried, these two cases thefore are excudd
White and Brunton (1927).' Brief reference is made to two cases in which it

is stated that thyreoid metastases were present, but information given is
inadequate to justify incl

Brandt (1927).3 Carcinomaof kidney. Female, 75 years.
Girdwood (1929)." Maignant meanoma of skin. Female, 42 year.

If we regard Hodgkin's "granuloma" as neoplastic in nature, in-
volvement of the thyreoid in that disease also falls in the scope of
this paper. Osler (i885) mentions two cases of thyreoid enlarge-
ment due to deposits of "Hodgkin's tissue," but gives no details.
Beitzke (I9o9)4 described a case of Hodgkin's disease in a woman,
aged 65 years, in which the lymph glands of the upper parts of the
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body were involved, and tumour-like masses were present in the
bone marrow, skull periosteum, liver and thyreoid gland.

Finally, mention must be made of three cases referred to by
Ewing (1928, p. 96I),3 namely Pick's and Ehrhardt's cases of osteo-
sarcoma and Fraenkel's case of melanosarcoma. As the original
reports are not immediately accessible, and as there appears to be
doubt as to whether the tumours in the thyreoid were primary or
secondary, I have exduded these cases from further consideration
in this paper.

IEI. PERSONAL OBSERVATIONS

The following examples of metastatic tumours in the thyreoid
gland have been observed by the writer in personally conducted
autopsies. The descriptions are abbreviated, but all esential de-
tails are included.
CASE I. Clinical History: Male, 47. In I923, left eyeball excsed

for pigmented intra-ocular tumour. Good health thereafter for
over four years. July 1927, recurrence of tumour in orbital cavity,
and clinical enlargement of liver. Death in February 1928.
Autopsy Findings: Recurrent melanotic tumour of orbit. Numer-

ous partly pigmented, partly colourless metastases in the myo-
cardium, endocardium, right lung, liver (280 ounces), kidneys, both
adrenals, retroperitoneal tissues and thyreoid gland. The latter,
otherwise normal, contained a solitary pigmented metastasis
1.5 cm. in diameter in the left lobe.

Histological Findings: Tumour cells, both polyhedral and fusi-
form, arranged both diffusely and in discrete dumps in relatively
scanty stroma. Pigment formation varies in degree in different
areas, in places absent, in places massive, both intra- and extra-
cellular in situation.
CASE II. Clinical History: Female, 54. January 1927, "indi-

gestion" appeared. June 1927, radical excision of rectum after
preliminary colostomy. Good health thereafter for nearly two years.
April 1929, pain in right leg and some difficulty with micturition;
vaginal examination revealed large hard mass occupying right side
of pelvic cavity. Death in September 1929.
Autopsy Findings: Large firm cancerous mass in pelvic cavity,

adherent to sacrum and right pelvic wall, and infiltrating perineum
and lower part of uterus. A moderate number of small scattered
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metastass im the liver, spleen, kidneys, adrenals, pancreas, dura
mater, several ribs and thyreoid gland. The last named organ was
small and of normal external appearance, but on section a metastasis
I cm. in diameter was found in the upper pole of the right lobe
(Fig. i), and two smaller separate nodules 3 mm in diameter near
the isthmus. The thyreoid tissue throughout was pale and tough
and exhibited irregular strands of fibrous tissue. Subsequent micro-
scopic study revealed extsive fibrosis, parenchymatous atrophy,
and plentiful accumulations of lymphocytes.

Histological Findings: Anaplastic polyhedral and signet-celled
carcnoma, in parts exhibiting loose alveolar formation, in parts
diffuse; scanty suggestions of adenomatous grouping; mitoses plenti-
ful; stroma scanty; much degenerative change (Fig. 2).
CASE m. Clinical History: Female, 6i. January I929, patient

noticed a sall lump in left breast. June 1929, paresis of left limbs
appeared, with spasticity and extensor plantar reflex on left side.
Thereafter, rapid emaciation and asthenia, mild convulsive spasms
of left arm, and aphsia. Death in August I929.
Autopsy Findings: Non-ulcerating mass 5 cm. in diameter in left

breast, adherent to kin and invading pectoral muscles; tissue partly
dense and hard, partly soft and mucoid. Apical axillary and supra-
davicular glands involved with extension to upper two ribs and
intercostal spaces. Numerous small nodules of growth beneath
visceral and parietal pleura on both sides; a few metastases in lung
substance. Metastase also present in liver, left kidney, both adre-
nals, dura mater, cerebrum and the thyreoid gland. This organ was
somewhat enlarged and exhibited irregular colloid retention and
many small adenomata and cysts. It contained a solitary metastasis
i cm. in diameter in the right lobe near the isthmus (Fig. 3).
Histological Findings: Primary tumour an adenocarcinoma with

extensive areas of mucoid change. Metastases similar, but less
prominently adenomatous and more often carcinoma simplex in
type (Figs. 4 and 5).
CASE IV. Clinical History: Fle, 70. A firm mass the size of

a walnut in left breast for 30 years. Early in1928 this began to en-
large. December 1929, rapid growth of mass with cough and dys-
pnoea. By January I930., m was a firm hemisphercal tumour
Io cm. in diameter projecting anteriorly, adherent to skin but not
to muscles or chest wall. Death in February 1930.
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Autopsy Findings: Mammary tumour restricted to fat and not
involving pectoral muscdes; axillary glands not enlarged. Numerous
large metastases in both lungs and in parietal pleurae and mediasti-
nal glands. A few small nodules in the liver. Thyreoid, of normal
size, contained several adenomata up to I cm. in diameter; and the
left lobe presented two tiny firm white nodules which proved micro-
scopically to be metastases. These were not situated in adenomatous
tissue.

Histologwal Findings: Anaplastic spindle and polyhedral-celled
carcinoma, largely diffuse but partly alveolar in arrangement; num-
erous mitoses; scanty stroma.
CASE V. Female, 58. (Reported in detail elsewhere.)4 Ana-

plastic carcnoma of breast; thyreoid almost totally replaced by
metastatic growth; cinical symptoms of myxoedema.
CASE VI. Female, 4I. (Reported in detail elsewhere.)" Malig-

nant sacral chordoma with widespread metastases. The thyreoid
gland was enlarged to double its normal size and was the seat of
prominent fibrosis and many adenomata. Several chordoma metas-
tases were present, the largest 8 mm. in diameter (Fig. 6). Several
of these lay within adenomatous areas. Microscopically the thyreoid
tissue exhibited extensive fibrosis, parenchymatous atrophy and
lymphocytic infiltration (Fig. 7).
CASE VII. Clinical History: Female, 53. September I929, post-

prandial epigastric pain and loss of weight. December, laparotomy
revealed inoperable gastric cancer. Death in March 1930.
Autopsy Findings: Extensive gizzard carcinoma of the stomach

with metastases in the coeliac and upper lumbar lymph nodes, the
liver, peritoneum, ribs, sternum, skull and thyreoid. Microscopic
tumour emboli were found also in the lungs. The thyreoid gland
was small, pale and tough, and contained a single metastatic nodule
6 mm. in diameter.

Histological Findings: A disorderly adenocarcinoma The
metastasis in the thyreoid (Fig. 8) consisted of irregular acini of
columnar-celled carcinoma set in an abundant, partly hyainised
fibrous stroma, which extended into the adjacent thyreoid tissue
where cystic and calcareous changes were also present.
CASE VIII. Clinical History: Male, 73. Intermittent haema-

turia began in 1925. Pain in right loin and sacro-iliac region began
in 1927. A swelling appeared in the latter situation in 1928. This
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steadily enlarged. Haematuria continued; fibrinuria also present,
the urine sometimes being very visdd and alt gelatinous. Skia-
grams revealed erosion of the right Iium. Died July I930.
Autopsy Findings: Large tumxour of left kidney (28 ounces) with

gross invasion of renal vein and projection of tumour into inferior
vena cava. Metastass in lungs, liver, pancreas, thyreoid gland,
rbs and ili The caudal pole of the right lobe of the thyreoid
contained an irregular haemorrhagic metastasis 2 cm. in diameter
with several neighbouring but connected satellite nodules (Fig. 9).

Histological Findings: Typical dear-celled papillary carcinoma of
the kidney (Fig. io). The thyreoid tissue exhibited some general
fibrosis, vascular degeneration and pigmentation, but these changes
were not excessive for the patient's age.
CAsE IX. Clinical History: Female, 56. January I929, pain and

lump noticed in left breast; radical amputation in April; carcinoma
simplex with aXillary glands involved. September 1929, recurrence
in right breast; amputation; carcnoma simplex; subsequent local
recurrence and signs of intrathoracic etension. Died October I930.
Autopsy Findings: Extensive nodular infiltration of both pectoral

regions, with invasion of intercostal spaces and extensive involve-
ment of pleurae and thoracic lymph glands. Metastases in liver,
adrenals, peritoneum, abdominal and cervical lymph nodes, dura
and thyreoid. The thyreoid was small, tough and poorly vesicular,
and contained eight to ten metastatic nodules up to 5 mm. in di-
ameter, as well as several diffuse areas of infiltration.

Histological Findings: Small spheroidal-celed carcinoma simplex.
The thyreoid metastases occurred both as localised nodules and as
diffuse infiltrations (Fig. ii). The thyreoid tissue itself was the
seat of advanced fibrosis, parenchymatous atrophy and irregular
adenoma formation with distorted irregular vesides poor in colloid.
Several of the metastatic nodules lay in the centres of adenomatous
areas.
CAsE X. Clinical History: Male, 54. April I930, noticed small

nodule in right ear near meatus. A month later mass appeared in
neck just below ear. By June the ear nodule had become an ulcer
I.5 cm. in diameter on the inner aspect of the pinna, and there was
a hard mass of glands in the upper cervical region. Diathermy of
the ulcer given and radium needles buried in glands. Temporary
improvement, but died in October 193o.
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Autopsy Findings: Nodular recurrence in caudal wall of meatus,
and la-rge infiltraig mass in neck. Internal jugular vein obliter-
ated and invaded and contained friable tumour thrombus. Massive
metastases in lungs and thoracic lymph glands. A few small metas-
tases in left kidney, right rectus abdominis musde, mesentery,
inguinal glands of both sides, and thyreoid. This last organ, other-
wise substantially normal, contained two mall white nodules each
4 mm. in diameter.

Histological Findings: Highly anaplastic non-cornifying epi-
dermoid carcinoma with many mitoses, many giant tumour cells
and frequent diffuse arrangement. The white nodules in the thy-
reoid proved to be small spherical adenomatous areas containing
infiltrating metastatic tumour deposits (Fig. 12).

IV. DLSCUSSION AND DEDuCTIONS

THE FREQUENCY OF METASTAlTC GROWTHS IN
THE THYREOID GLAND

The numerical incdence of secondary tumours in any given organ
is diicult to assess with accuracy, and this difficulty is greater in the
case of certain organs which unfortunately are not always examined
at autopsy with the same thoroughness as the major viscera. In
many collected statistics which contain valuable figures concerning
the incidence of metastatic growths in the lungs, liver, spleen and
other prncipal organs, one feels less confident of the information
relating to such viscera as the testis, the pituitary body or the
thyreoid. Probably the German and other contnental pathologists
are the least fallible in this respect, and the following figures given
by Muller (1892)45 may be cted. In 52I autopsy cases of carcinoma,
in which metastases were present in 47.2 per cent., the thyreoid
gland was involved in I.5 per cent. In 102 cases of sarcoma, 63.7
per cent. of which exhibited metastases, the thyreoid was involved
in 3.I per cent. Kitain (I922),46 in a statistical study of 452 au-
topsies on cases of cancer, found the thyreoid gland the seat of
metastases in I4 (i. e., 3.1 per cent.), the sites of primary growth
being breast 8, skin I, larynx I, pancreas I, pharynx i, thymus I,
lung I.
My own experience suggests that the thyreoid is more frequently

the seat of metastatic deposits than is generally recognised. Of my
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ten cases, nine occurred in a series of I70 consecutive autopsies on
unselected maJignant cases of all kinds, the incidence of metastases
in the thyreoid thus being 5.2 per cent. Admittedly no statistical
deductions can be made from so small a series of cases; nevertheless
I attribute this relatively high incidence of thyreoid deposits at least
in part to the fact that the gland in each case was dissected out and
thoroughly sectioned, a procedure not always adopted in routine
autopsy work. Had this not been done, the metastases present in
Cases II, IV, VII, IX and X could readily have eluded discovery.
From personal experience, I am satisfied that mere bilateral section
of the thyreoid in situ, a procedure frequently adopted, is an inade-
quate emination of the organ.

INFLUENCE OF TUMOUR-TYPE AND ORIGIN ON FREQUENCY
OF TEHYREOID NETASTASES

Little reliable information can be obtained from the literature re-
garding the relative incidences of thyreoid metastasis from various

Casa
Carinoma of breast ............... ......................... I;
Malignant meanoma ............... ........................ 9
Carcinoma of bronchi and hlgs ......... .................... 8
Carcinoma of uterus ............... ......................... 4
Carcinoma of kidney ........................................ 3
Chloroma ................................................. 2
Carcnoma of liver.......................................... 2
Carcinoma of rectum .................. ..................... 2
Carcinoma of pharynx ................ ...................... 2
Carcinoma of stomach ................ ...................... I
Carcinonma of testis .................... .................... I
Carcinoma of ovary .................... .................... I
Carcinoma of prostate ................ ...................... I
Malignlant rhabdomyoma of prostate ........ ................. I
Carcinoma of skin of ear .................................... I

Haemangio-endothelioma ............. ...................... I
Malignant sacral chordoma .......... ....................... I
Chonocarcnoma ........................................... I

Sarcoma of bone .................... ....................... I
Total ................................................. 57

individual tumour groups. Kufmann's impression that the inci-
dence is relatively high in the case of melanotic growths receives
statistical confirmation from the figures given by Eiselt (i86i),47
who, in 5o autopsies on such cases, found an incidence of I2 per
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cent. This figure much exceeds the etimates cted above for malig-
nant tumours in generaL

Further information on the reationship between the type and
ongin of thep neoplasm and the frequency of thyreoid me-
tastase may be obtained by a tabulation of the origins of the 57
tumours reviewed in this paper-.
The high place occupied by carcinoma of the breast is doubtless

due to the great frequency of that disease. Yet it is noteworthy that
an almost equally frequent neoplasm, gastric carcinoma, is poorly
represented. Melanoma and lung carcinoma, both relatively un-
common tumours, take second and third places on the list. Lung
cancer, which is recognised as possessng an unusual tendency to
metastasise to the brain and adrenal glands (Dosquet, 192 i),48 evi-
dently exhibits also a similar predilection for the thyreoid. The
position occupied by melanoma in the table confirms the relatively
high incidence of thyreoid metastases in this disease remarked by
lKaufmann and by Eiselt.

TRE rELATION OF YETASTASES TO PREEXSTNG ABNORMALITIES
OF TEE T1YREOID

Frequently, records of secondary growths in the thyreoid give no
detail regarding the condition of the thyreoid tissue. In a number
of cases, however, in which structural details are recorded, the asso-
ciation of the metastatic deposits with areas of abnormal thyreoid
tissue has been very striking. Attention is again directed to those
cases which received special comment early in this paper. In Vir-
chow's case of testicular tumour, the only sites of metastasis beyond
the lungs were the sternum and an old nodular goitrous thyreoid.
In Kaufmann's case of ovarian carcinoma, in Naegeli's case of rectal
cancer, in Kettle's case of uterine carcinoma, in Sauer's case of
chloroma, and in Prym's case of chorionepithelioma, the metastatic
growths in the thyreoid were located in and restricted largely to
adenomata, while the more normal thyreoid tissue was uninvolved.
In Rost's case of "hypemephroma," a metastasis occupied an area
of fibrous tissue in an old goitrous thyreoid. Accepting the metas-
tatic character of Miiller's case of hmngio-endothelioma, the
metastasis in the thyreoid lay within an old fibrous adenoma. In the
case described by Reinhart, chronic tuberculous thyreoiditis co-
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existed with a metastasis from a lung carcinoma; and the author
suggested that the presence of the tumour predisposed the gland to
tuberculous infection. From Reinhart's description, however, it is
apparent that the tuberculous disease in the thyreoid was not recent,
exhibiting well developed tuberdes and areas of fibrosis, and it is
improbable that the multiple nodules of secondary growth antedated
these chronic inflammatory changes. If, then, a causa relationship
existed between the two processes, it is more probable that the tu-
berculous changes predisposed the organ to the establishment of the
metastatic tumours, an interpretation the converse of that suggested
by Reinhart.

In my own material, preeisting abnormalities of the thyreoid
tissue were a prominent feature. In Case II the gland exhibited ex-
tensive fibrosis and lymphocyte accumulation; in Cases IEI and VI,
adenomatous, cystic and fibrotic changes were present throughout
the organ, and several of the smallest chordoma metastases were
situated within adenomatous areas. In Case VII the metastatic
growth was located in an area of tissue which was the seat of old
fibrosis and calcification. In Case IX the thyreoid tissue exhibited
advanced fibrosis and adenomatous changes, and several of the
metastatic nodules occupied adenomatous areas. In Case X both
of the sa metastases present lay within adenomata. Thus, in no
less than six of my ten cases the metastatic growths present either
exhibited a decided preference for adenomatous or fibrosed areas of
thyreoid tissue, or else occurred in an organ which was the seat of
universal retrograde changes decidedly exceeding normal limits.
From the evidence afforded by these observations and with the
several striking instances cited from the literature, I cannot avoid
the conclusion that the normally slight susceptibility of thyreoid
tissue to the development of metastatic growths is decidedly aug-
mented by the presence of adenomatous and other retrograde struc-
tural changes in that tissue.
What factors might determine this predisposition of altered

thyreoid tissue to metastatic growths? Two possibilities present
themselves, (a) altered vascular conditions in adenomatous or other
abnormal areas may favour the arrest of blood-borne emboli; or
(b) structurally altered thyreoid tissue may be a chemically more
favourable soil than normal tissue for the development of secondary
neoplasms. These alternative hypotheses will be discussed briefly.
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In support of the first hypothesis might be advanced the observa-
dons of Simpson (I9I3)," Monogenow (1913)0 and others on the
impoverished blood supply to thyreoid adenomata. The vasculauity
of adenomatous tissue is much less than that of normal thyreoid, and
the vessels exhibit all grades of degenerative change. It might be
argued, then, that the relatively poorly vasculaised adenomata with
their deteriorated vessels lack the "flushing" action obtaining in
normal tissue, so that the effective lodgement of minute emboli is
favoured. On the other hand, since the embolic influx into any tissue
must be proportional to its blood supply, the diminished vascularity
of adenomata necssarilyreduces the chancesof malignant fragments
entering these parts of the organ. Hence while it is possibke that
vascular conditions in adenomatous thyreoid tissue may favour em-
bolic arrest, it is also certain that these same conditions minimise the
opportunities of embolic entry. Further, it is entirely an assumption
that malignant emboli are in general so minute that differences in
capillary calibre or velocity of blood flow in different tissues will in-
fluence to any great degree the chances of embolic lodgement. We
know that the average diameter of the capillares in various tissues
is approximately equal to the diameter of a single red blood cor-
puscle and that the highly plastic red corpuscles frequently suffer
great deformation in traversing the narrower capillares (Krogh,
1929)." Malignant embolic fragments must be much less deform-
able than blood corpusdes, and their size must usually be much
larer than that of a single erythrocyte; often, indeed, neoplastic
emboli certainly consist not of single cells but of dumps of cells or of
fragments of thrombus bearing malignant cells. Such fragments
must certainly suffer arrest in the arterioles or capillaries of any
tissue. For these reasons therefore it is improbable that vascular
deterioration is the principal factor determining the different ici-
dence of metastatic tumours in healthy and in altered thyreoid
tissue.
The second hypothesis, that altered thyreoid tissue is more suit-

able than normal tissue as a nidus for malignant growth, is suggested
by (a) the peculiar characters of the thyreoid parenchyma, which,
with its large content of iodine-rich colloid, is a chemically unique
tissue, and by (b) the high oxygenation of that tissue. Malignant
cells have a relatively anaerobic metabolism (Warburg, I93Q).'2
It is possible then that the thyreoid and other well arterialised tis-
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sues are poor soils for malignant growth partly because of their high
oxygen tension, while poorly oxygenated organs like the liver offer
a metabolically more favourable nidus for the proliferation of ar-
rested cancer cells. Now adenomatous and other retrograde changes
result in atrophy of the thyreoid parenchyma and its replacement by
poorly vascular fibrous tissue, and the increased vulnerability of
adenomatous or fibrosed areas to malignant metastasis may be due
to the partial loss of those parenchymatous and metabolic qualities
which antagonise neoplastic development.
Some support for this hypothesis is afforded by consideration of

the tumour types most frequently responsible for thyreoid metas-
tases. Our review of 57 neoplasms has shown that, next to mammary
cancer (i5 cases), two relatively rare forms of malignant growth,
melanoma (9 cases) and lung cancer (8 cases), were the most potent
in producng metastatic deposits in the thyreoid gland, while many
commoner neoplasms, c. g., the alimentary carcinomata, are rela-
tively ineffective in this respect. These observations strongly sug-
gest that some metastasising neoplasms, notably melanoma and
lung carcinoma, manifest a decidedly greater inherent capacity than
others for colonising the thyreoid. It is difficult to see how the dif-
ferent incidence of thyreoid metastasis by different tumour-types
can depend on any local vascular conditions in the organ. That it is
determined rather by a variable metabolic relationship between
thyreoid tissue and the various types of malignant elements which
effect lodgement therein, appears much more probable. Some kinds
of tumour cells, e. g., those of melanoma suffering embolic arrest in
the thyreoid gland, find their chemical environment suitable to con-
tinued extravascular multiplication, while to other kinds of malig-
nant cells thyreoid tissue is an uncongenial soil, in which, therefore,
these cell deposits become sterile. This sterility, however, is only
relative, and continued proliferation of the malignant cells may en-
sue should they chance to lodge in an adenomatous or other ab-
normal area of the gland where retrograde processes have deprived
the tissue somewhat of its inhospitable metabolic qualities.
Another srking point emerges on further consideration of those

recorded cases in which thyreoid metastases have exhibited some
notable association to other lesions of the organ. The responsible
tumours in these cases were carcnoma of testis (Virchow), carcinoma
of ovary (Kaufmann), carcinoma of rectum (Naegeli), carcinoma of
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uterus (Kettle), chloroma (Sauer), carcinoma of lung (Reinhart),
haemanio-endothelioma (Miiller), "hypernephroma" (Rost), cho-
rionepithelioma (Prym), carcnoma of rectum (my Case II), car-
cinoma of breast (Case E), chordoma (Case VI), carcnoma of
stomach (Case VII), carcinoma of breast (Case IX) and carcinoma
of skin (Case X). Observe that in these I4 cases, carcinoma of the
lung is represented only once and melanoma not at all, despite our
finding that, next to mammary cancer, these two forms of tumour
are most frequently responsible for metastases in the thyreoid. It
is notable in this respect that the only one of our own seven cases in
which the thyreoid parenchyma was entirely healthy was one of
melanoma, and this was also the case in other recorded examples of
melanoma in which details are given concerning the thyreoid gland,
those of Chalier and Bonnet, Mon, and Girdwood. Evidently then,
those very tumour-types which possess a maximum propensity for
colonising thyreoid tissue seldom exhibit any remarkable association
with other abnormalities of that tissue; while, on the contrary, such
notable associations are encountered frequently in the case of other
growths which seldom produce metastases in the thyreoid. This
strongly suggests that these latter growths find healthy thyreoid
tissue an infertile nidus and hence tend to remain sterile therein,
while such infertility is less in adenomatous and other diseased
areas, which therefore are frequently present in association with
metastases from neoplasms of small thyreoid-colonising capacity.
These considerations confirm the predisposition of altered thyreoid
tissue to metastasis, and support the metabolic rather than the
vascular hypothesis regarding this predisposition.

In pondering these problems, it occurred to me that a study of
other non-neoplastic embolic processes in the thyreoid tissue might
shed light on the questions under discussion. Accordingly a search
of the literature for records of pyaemic and other metastatic inflam-
matory lesions of the gland was made. Only one reference to the
association of such a lesion with a thyreoid adenoma was discovered.
Benelli (I9I2)5 described a case of mycotic infection of the gastric
mucous membrane. The thyreoid gland contained a metastatic
mycotic abscess, and this was located within a thyreoid adenoma.
lThis observation might appear at first to support the vascular rather
than the metabolic hypothesis of the predisposition of adenomata to
metastatic processes, but further consderation suggests an alterna-
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five and preisely opposite interpretation. Practical medicine recog-
nises the curative influence of iodine in mycotic infections, and it is
possLble that in Benelli's case the mycotic organism found the
iodine-deficient adenomatous issue a more favourable soil than the
normal iodine-rich parenchyma. This case indeed may be inter-
preted as actually Illustative of the biochemical conception of tissue
predilection for metastatic development.
For the vaious reasons outlined above, I believe that the frequent

assciation of secondary tumours in the thyreoid with other abnor-
malities of the organ is not to be exlained as merely coincidental,
but that structurally altered thyreoid tissue is indeed predisposed to
metastatic developments, and that this predisposition depends on
the chemical or metabolic qualities of the recipient tissues with re-
spect to the requirements of malignant cerlls arrested therein. We
return then to the view of Fuchs and Paget mentioned in our in-
troduction. To adopt Paget's simile, malignant seed, though neces-
sarily sown less lavishly in the altered n in the normal tissue,
germinates more readily in the former.

ENDOCRINE DISTURBANCES OCCASIONE BY HETASTASES
IN THE THYREOID

Thyreoid deficiency resulting from neoplastic destruction of the
thyreoid gland is exemplified by my Case V, reported in detail else-
where. A remarklable observation made first by Hlrschfeld (I9o6)"
and later by Mori (I913)3f is that exophthalmos, tachycardia, tremor
and other thyreotoxic symptoms may result from a metastatic
tumour in the thyreoid gland; Ewing (p. 949)3 has observed the
same event. In three such cases Mori found this organ to be the
seat of coiloid goitre with plentiful deeply staining secretion; while
in another case of metastasis in the thyreoid without thyreotoxic
symptoms the gland was poor in colloid. Mori conduded that the
thyreotoxic state was due to excessive absorption of secretion from
active thyreoid tissue subjected to mechan.ical pressure by the en-
larging metastasis and its stroma. This condusion appears to me to
be based on inadequate data, and not to be supported by the obser-
vations of other writers. In many of the other cases reviewed in this
paper colloid goitrous changes were recorded, and in my own ma-
terial abundant colloid-rich tissue was present in Cases m, VI and
VIII, yet no thyreotoxic symptoms had been present.
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CONTIGUIY-INVASION OF THETHYREOID GLAND

Though strictly not failing witin the scope of this paper, it is
desirable to refer briefly to the phenomenon of direct imvasion of the
thyreoid gland by contiguous neoplasms. Primary tumours of the
pharynx, larynx, oesophagus or thymus may infiltrate the thyreoid,
and this event is a frequent finding in cases of extensive cervical
glandular metastses from carcnoma of the lip, tongue and phar-
ynx. En a series of 35 autopsy cases of epidermoid carcnoma of the
head and necki I found the thyreoid invaded by growth in nine
cases. In one remarkable case of this kind5 the extensive cervical
metastases from a lingual cancer h almost completely destroyed
the gland, and compensatory hyperplasia of an accessory lingual
thyreoid had occurred.
Primary endothelioma of the cervical lymph nodes may invade

the thyreoid gland, as in Flournoy's case (i97)"; and the same
may be observed in Hodgkin's disease of the cervical region (Osler,
i885).4 The writer has seen an enormous anaplastic carcinoma of
the parotid gland, the peripheral extensions of which infiltrated the
thyreoid; and malignant intrathoracic neoplasms may extend into
the neck and directly invade this organ (aCObS, I927).'5

SUMXARY AND CONCLUSIONS

i. Forty-seven collected recrrds of metastafic growths in the
thyreoid gland are reviewed, and ten personal cases are added and
described.

2. Secondary tumours occur more frequently in the thyreoid than
is generally recognised, and a plea is made for more thorough patho-
logical emination of this organ in cases of malignant disee.

3. There are good grounds for believing that different types of
tumours possess different intrinsic capacities for establishing metas-
tases in the thyreoid, and that meanoma and lung carcnoma are
the most potent «n this respect.

4. There is strong evidence that adenomatous and other ab-
normal areas of thyreoid tissue are predisposed to the establishment
of metastatic neoplasms, and that this predisposition depends on
chemical or metabolic rather than on vascula changes in the altered
tissues.

5. In the case of those neoplasms which display a maximum pro-
pensity for metastasising to the thyreoid (melanoma and lung can-

205



206 WILLIS

cer) notable association of the metastases with other abnormalities
of the gland are observed only infrequently. Conversely, thyreoid
metastases from growths of low thyreoid-colonising tendency exhibit
remarkably frequent association with preiexisting abnormalities of
the organ.

NotE: I am indebted to Professor P. MacCallum of the Depart-
ment of Pathology, Melbourne University, for his stimulating criti-
cism and interest, and to members of the Honorary Staffs of the
Austin and Alfred Hospitals, Melbourne, for their consent to my
utilising the histories of the cases.
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DESCRIPTION OF PLATES

PLATE 38
FIG. i. Case ]EL Vertical sagittal section of the right lobe of the thyreoid show-

ig the metas grwth at the upper pole (A). The fibrotic condition of
the gland elsewhere is evident. (Natural size.)

FIG. 2. Case IL Photomicrogrph of the metastais shown in Fig. I. A dump
of boosely anaplasggc tumour cells, some of signet ring tpe, are
sen amidst thyreoid rchyma which exhilits lymphocyte accumulation.

x I80.
FIG. 3. Case IlL Two sagittal sections of the right lobe of the thyreoid, show-

ing the infilhtating metastatic growth, indicated by arrows. Obseve the
advanced and cystic change in the gland elsewhere.
(Natural size.)

FIG. 4. Case IEI Photomicrogaph of the metastasis shown in Fig. 3. Mucoid
adenocarcinoma is seen inading thyreoid tissue, which exhibits fibrss,
distortion of vesices and aggregation of lymphocytes. x 8o.

FIG. S. Case IlI Another area of the same growth, showing infiltrating carci-
noma smpl x i8o.

FIG. 6. Case VL Vertical sagittal setion of the left lobe of the thyreoid, show-
ing two translucnt chordoma nodules denoted by arrows. Notice the con-
spicuous adenomatous, cystic and fibrous changes throughout the gland.
(Natural size )
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PLATE 39

FIG. 7. Case VI. Photomicrograph of junction of thyreoid and chordomatous
tissue. The latter stains deeplv because of its high mucoid content. The
thyreoid exhibits advanced fibrosis. lymphocy,te accumulation and
atrophv of the parenchyma. x So.

FIG. 8. Case VII. Photomicrograph from periphery of metastasis, showing
thyreoid tissue penetrated bv a large irregular acinus of adenocarcmoma.

x So.
FIG. 9. Case VIII. V-ertical sagittal section of the right lobe of the thyreoid

showing the irregular metastasis with satellite nodules in the caudal parts
of the gland (A). (Natural size.)

FIG. IO. Case VIII. Photomicrograph showing the periphery of the clear-
celled renal carcinoma invading thyreoid tissue. x ioo.

FIG. II. Case LX. Diffuse invasion of fibrosed th-reoid tissue by carcinoma
simplex. x 6o.

FIG. 1 2. Case X. Small adenoma of th%reoid containing a diffusely infiltrating
metastasis denoted bv the arrows. X I 2.
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