g Wl
AFEiETe /Ry EARr
B THEEEETH T




TECHNICAL REPORT SERIES
X M B 5 ® &

The ABCC Technical Reports provide the official bilingual statements required to meet
the needs of Japanese and American staff members, consultants, advisory councils, and

affiliated government and private organizations. The Technical Report Series is in no way
intended to supplant regular journal publication.

ABCC £#ifk&#(d, ABCCORARALIURALMRA, B, WRE, BUTELFEIR
Mo MEEHFEOERIZG LS 20 OHEFMBIC L5 ILHETH 2. BREGHE L LTl o
BLExzRstoTizaw,



TECHNICAL REPORT
27-68

X M B &5 =B

CASE REPORTS - 1968
Ef#HE — 1968 F

SPONDYLOLYSIS FOLLOWING TRAUMA
NiBHDOHHKDBE

WALTER J. RUSSELL, M.D.; HAJIME NAKATA, M.D. ( il & )

PACEMAKER THERAPY FOR INADEQUATE CARDIAC OUTPUT
IN PRESENCE OF SLOW NODAL RHYTHM
GRMEGSHEEARCHEILBHEETCHT S
D~ — 24— H— K&

H. DAVIS DEAR, M.D.; KAZUMI TAGUCHI, M.D. ( B [1—2 ) KATSUHIKO YANO, M.D. ( ®H5E )

INCLUSION OF NON-NEOPLASTIC THYROID TISSUE WITHIN
CERVICAL LYMPH NODES
FEEEOBRKBPEBEESRY > /EA
B 5 h =5

GEN NIWAYAMA, M.D. Bl 3

GASTRIC CARCINOMA COMPLICATING PREGNANCY IN
AN ATOMIC BOMB SURVIVOR

ERBEBREICHESNE-TIREBEED — B A
YOHEI I, M.D. ( # #F ) AKIO A. AWA, Sc.D.( [i#% ) TAMAAKI RIKITA, M.D. ( Al E& )

&mﬁac

ATOMIC BOMB CASUALTY COMMISSION
HIROSHIMA AND NAGASAKL JAPAN

A Cooperative Research Agency of
1L5.A, NATIONAL ACADEMY OF SCIENCES . NATIONAL RESEARCH COUNCIL

and
JAPANESE NATIONAL INSTITUTE OF HEALTH OF THE MINISTRY OF HEALTH AND WELFARE

with furds previded hy
U5 A, ATOMIC ENERGY COMMISSLON
JAPANESE NATIONAL INSTITUTE OF HEALTH
U.5.A. PUBLIC MEALTH SERVICE

mO® % ¥ B E E R %
g n ok UK

AHEEH-¥H2M B EABDLTFHNEFENR
R EET A EEL LY.

KERFHEAS, PEERALFHNEREN S L CRELRTEROFRRICL 2



CONTENTS
E %

Spondylalysis Following Trauma

TSI TRHE TP BERE oo ces e e s et ee s a s e et b e s e ta e es e e st et eee oo

Pacemaker Therapy for Inadequate Cardiac Output in Presence of Slow Nodal Rhythm
PR TE RSN E IR I DI RIET ST 3 DR — 2 A =2 —8BE e

Inclusion of Non-neoplastic Thyroid Tissue Within Cervical Lymph Nodes
FEME I VE o B R IRAELEE A S 2 A VBT PTUZZE Y S AL oot s e e an et e

Gastric Carcinoma Complicating Pregnancy in an Atomic Bomb Survivor

FIRHERE A NEEIRE BRO— G MM ittt itiiiasessssssssssassse

31



INCLUSION OF NON-NEOPLASTIC THYROID TISSUE
WITHIN CERVICAL LYMPH NODES
FEFEORKBMAKLYABY > ER
LR 5 h

GEN NIWAYAMA, M.D, (k£ 7€ )*

Approved 3 30 May 1968

INTRODUCTION

The discovery of thyroid tissue within cervical lymph
nodes has been an important clue in helping to establish
the diagnosis of carcinoma for thyroid lesions. Recently,
the term “thyroidosis” 1.2 was used for inclusions of normal
appearing thyroid tissue within cervical lymph nodes,
There have been 11 documented cases!-6 of such lesions.
There is no morphological difference between thyroid
tissue of so-called “thyroidosis” and metastatic well-
differentiated follicular thyroid carcinoma in the cervical
Iymph nodes,
lesions in the cervical lymph nodes in collaboration with

Therefore, a systematic search for such

thyroid study is very important to understand a true
picture of “thyroidosis”. In the present paper, an additional
instance of the thyroid follicle inclusions is reported.
In addition, this paper reviews not only thyroidesis but
also the so-called “lateral aberrant thyroid”, with special
reference to location, pathology, and histogenesis.

Previous reports on the present case have been made as
follows:

In discussion of “Clinico-pathological study of malignant
goiter” presented by K. Yagawa, at the Autumn Meeting
of the Japanese Pathology Society, 1 November 1962,
Tokyo, the author briefly reported this case and
emphasized a presence of the normal thyroid follicle
inclusions in the cervical lymph nodes in association
with microscopically proven normal thyroid proper. The
difficult problem of determining thyroid carcinoma in
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connection with this observation was also stressed
(Yagawa K: Clinico-pathological studies on malignant
goiter. Acta Path Jap 13:157-68, 1963 ),

In February 1964, the author briefly reported this case
to Dr. G.H. Klinck of the Armed Forces Institute of
Pathology, Washington, D.C. who mentioned his ex-
perience of this lesion on several occasions.

CASE REPORT

A 29-year-old Japanese male (MF- who was born
in Manchuria and came to Japan in 1947, began to have
gingival bleeding on 16 January 1962 and a diagnosis of
acute myelogenous leukemia was established by laboratory
tests on 29 January. He was started on prednisone and
6-mercaptopurine therapy, however he expired on 7
February 1962. An autopsy was performed at ABCC
Hiroshima.

Major Autopsy Findings The direct cause of death
was a large intracerebellar hemorrhage in the right
cerebellar hemisphere with secondary intraventricular
hemmorrhage. The acute myelogenous leukemic process
involved the spleen, liver, lymph nodes, kidneys, tonsils,
and bone marrow. The thyrvid gland weighed 18¢ and
showed no gross abnormality. The cervical lymph nodes
varied in size and were homogeneously grey tan with
odematous parenchyma. The largest node was about 13 mm
in diameter. The lymph nodes found lateral to the thyroid
were submitted for microscopy.

Microscopic Examination Leukemia The myeloid leu-
kemic cells were seen infiltrating the various organs.

Total Thyroid Gland Serial sections of the entire thyroid
gland were examined. The follicles were normal except
for two small foci of the atrophic thyroid follicles in the
adipose tissue outside of the fibrous capsule of the thyroid
proper.
follicles contained colloid material in which no vacuoles
were ohserved.

These foci were not encapsulated, but a few

Cervical Lymph Nodes Four of eight lymph nodes con-
tained varying sized aggregates of thyroid follicles which
were completely normal in appearance. The fibrous
capsule and sinus structures were characteristic of lymph
node architecture. In addition, there was an aggregation
of thyroid follicles without any evidence of fibrous capsule
or sinus structure. These thyroid follicles were free in
the cervical adipose tissue proximal to the lymph node
that included thyroid follicles. There was no reaction or
caleification in the adjacent tissue.

( YAGAWA K: Clinico-pathological studies on ma -
lignant goiter. Acta Path Jap 13: 157 —68, 1963).

ZOFEF IOV TI9645 2 A (2, Washington @ F
FEFHMEEEA ¢ Dr. G, H. Klinek iz il H AR L
oo A ELFEC L) 2WE L HMERL TV L

ET IR

RIS

2980 A AABF (MFIR . 56002+ nioars
GlEMIFTas. 19624 1 A16H, Hiigdim @y, B
PRIGTED #EF 1 B 290 12 S Mk & M & 2B s .
TLFz=rk 62077 Ik BN E N
oA, 19628 2 A 7 HEELS. IE B ABCC ¢# M4 =5
L=,

FEHEARFR  EEFEEE, s o Kl b,
TR ok MEREA LR AR T AL MRE, TR, V)
YOSHN, R, RHRIR, T 0 SR a2 B
S f. BRI EE IR g, AR B L, A
PIPRATTIES EA - - —fizREasBL, TE
BEEARTH A2, e A2 0EOEE130m,. PR O M
HEizea ) o5& H .

2ET,

BEGERAETE S F MR TR A AR &

M=,

SRR FURDRE = (EOsESR U &8 L A BRI E
HTH LA, BIRIEIE o B TS0, EHL 2~
Rikinlar e o3/ b s Aimat e 2 MY 5. ML H
MEREEC X % 4, 30 f FIRWE & & 0BRSS5,

AL 2,

BiEL) »o8E 0 > 3E B fEA 4L,
LRI SHRREROLERAA SN, FOKkE L kD
EEEETAHS. TOMGEE, )y SEEE ORMEER
MR L RIS A B L A S OE S e
RFEOE 2 B vHERIEERO BH 2 1@
M. Zhid, BRIGERE S 2L DERED
A NEIAE A i L T L T oA, AR,
AASORBLRARAFELRAD N Z L,

"IJ';_L].?

56 IR W



DISCUSSION

“Lateral aberrant thyroids”- Do they exist, or are they
always metastases in the cervical lymph nodes from
unsuspected primary carcinomas of the thyroid gland
proper? This question has been discussed by many
investigators.3,7-34 It has been pointed out by Wozencraft
et al26 that small primary thyroid tumors are capable of
metastasis and complete microscopic study of the thyroid
gland in patients with so-called “aberrant thyroid tumor”
is extremely important. Furthermore, nonencapsulated
selerosing tumorsss (oceult selerosing thyroid carcinomais )
are generally less than 1 em in diameter. The metastases
to the cervical lymph nodes can also occur in these tumors
(31%)% . Careful microscopic study of the thyroid gland
proper is absolutely necessary to understand so-called
“lateral aberrant thyroid”.

Frantz et al® in 1942 presented the first documented case
of normal thyroid folliclesin the otherwise normal cervical
They emphasized the difficulty of dis-
tinguishing “lateral aberrant thyroid tumors” from cervical
lymph nodes with metastases of the thyroid cancer. They
accepted metastases only when groups of tumor cells lie
scattered in a structure of a lymph node.
case by Roth,6 a jugular lymph node biopsy was first
diagnosed as well-differentiated follicular carcinoma,
metastatic from thyroid, but 6 months later this was
re-diagnosed as non-neoplastic thyroid follicle inclusion
within lymph node after the microscopic study of a

lymph node.

As seen in a

thyroidectomy specimen was made.

Under these circumstances, it is extremely important and
necessary at this time to review the articles regarding
“so-called aberrant thyroid” in order to have a better
understanding of the problems involved: namely the ex-
istence of true lateral aberrant thyroid tissue in the neck
or in cervical lymph node and if present, the possibility
of its malignant transformation.

Definition of Aberrant Thyroid The term “aberrant
thyroid” was first suggested by Schrager® and defined
by him as “a mass of tissue having the structure of a
normal or pathological thyreid gland and situated at some
definite distance from the normal thyroid with which it
has no connection whatsoever”. According to Schrager,
the first references to aberrant thyroids were by von
Haller in 1779, Albers in 1839, and Gruber in 1845; the
first accurate description was by Porta in 1849, and the
first extirpation was by Stanley in 1850,
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Classification of Aberrant Thyroid Schrager? proposed
the following twe classifications.

True - no connection whatever with normal thyroids
False - connected with thyroid (even though they are
situated at some distance from the thyroid) either by 2
strand of glandular tissue or by connective tissue:
Median - remnants of the thvroglossal duct
Lateral - remnants of the lateral thyroid anlage

In addition, an association of both its neoplastic changes,
either benign or malignant, and the lesions of the thyroid
gland proper has been taken into consideration for further
classification. This paper will discuss the true lateral
aberrant thyroid.

Incidence of Aberrant Thyroid Previous reports have
been mostly concerned with the incidence of tumors of
so-called lateral aberrant thyvroid and have not referred
to the incidence of normal aberrant thyroid. The historic
background of this subject was well summarized by
Wozencraft et al. Leech et al'' reported 4 lateral ab-
errant thyroid tumors in nearly 4000 cases of disease of
thyroid. an incidence of 0.1%. Ward described that one
in 285 thyroid operations was performed for a tumor of
the thyroid proper or a tumor of the lateral component.
Cohn et al' collected from the literature 156 cases of
tumor of the lateral thyroid component. In 1942,
Frantz et als found reports of 251, to which they added
30 of their own. In addition, Warren et al*" described
57 cases microscopically diagnosed as lateral aberrant
thvroid tumor among approximately 20,000 surgically
removed thyroids, in a 19-vear period, an incidence of
slightly more than 0.3%. This series also represented
J.80% of 1610 henign and malignant thyroid tumors in

the surgical material.

This report primarily concerns the incidence of normal
the lateral
classified benign and malignant tumors of aberrant lateral

aberrant thyroid in neck., MeGavackss
component and furthermore subdivided the former into
normzlly appearing thyroid tissue (0.2 %-2.0%); nontoxic
nodular goiter (3%-1%): simple adenoma (3%-4%): and
papillary cystoadenoma (10%), Thus. the presence of
normal appearing thyroid tissue in the lateral neck has
been known, but its rare frequency has been particularly
emphasized by several investigators (Table 1).

In three cases,”*" normal appearing thyroid tissues were
histologically proven in the cervical lymph nodes as well
as in the thyroid gland proper. In addition, there have
been eight case reports I*%° in which the similar thyroid
inclusions were found in the cervical lymph nodes
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(internal jugular chain), but their thyroid glands proper
were assumed normal only by clinical and laboratory
examinations. However, realizing that very small primary
thyroid cancers do metastasize to cervical nodes, 596 the
thyroid proper has to be histologically studied in order to
rule out metastases for these cases. There are an
additional two cases! 2.23 of thyroid tissue involving the
vertebra. These aberrant thyroids were hyperplastic and
partly malignant. The thyroids of both cases were assumed
to be normal by clinical and laboratory examinations. The
exact incidence of this lesion can be obtained only hy
systematic examination of both cervical lymph nodes and
thyroids by surgery and autopsy.
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thyroid tissue in the lateral neck
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Anthor ## &

Description 2#m %

Gruber? Aberrant thyroid tissue has been found in 10 per cent of routine % O S BH 0 10% 12k ARG w s LT w3,
1876 autopsies,

Lahey'? Rarely there oceurs, however, aberrant thyroid tissue originat- L AL, [EEE( PRAD & 5 2205 L /o0 0 BUAERR AR 0 2 4 b 204
1939 ing laterally from the ultimo-lateral bodies. 12&5h3,

King and Pemberton®*
1942

There is no record at the clinic of the finding of normal thyroid
tissue elements lateral to thyroid gland during the course of the
routine micmauolpiu examination of material removed in several
thousand radical dissections of the neck performed for condi-
tions other than cancer of the thyroid gland.
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Wozeneraflt ef al.?®
1948

At Memorial Hospital, thyroid nodules have never been found
in the tissue removed in several hundred block neck dissections
for cancers of the oral cavity or larynx.

Memorial SR TIE, OEMEICETRSSO L7200 L Ok
WEEFEeME PR ER L oo S,

MeGavnek®®
1951

Tumors of the lateral thyroid component confaining only
normul thyroid glandnlar tissue appear to be rare.

AR AR AR T, W G KRR O A TR 2 2
TVILORERDTLEVEITHS,

Willis=e
1853

There is no evidence that developmentally aberrant thyroid
tissue ever occurs in the lateral position. Sir Arthur Keith, who
has had o wide experience of developmental anomalies of the
head and neck, informs me that he has never seen or read of an
unequivocal instance of the presence of a mass of detached
normal thyroid in the lateral position.

Rk Mk A FPARMRIRIR A, @M kY S e v 3 ML, WE
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gz, THRREBA AR EHM AN R R
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Ackerman?s. *
1959
1964

If normal thyroid were displaced, it should be found in some
of the radical neck dissections performed for other types of
careinoma, but King has never seen such thyroid tissue in
neck dissections, nor liave we ever seen in the hundreds of
dissections done at Ellis Tischel State Cancer Hospital in
Columbia, or at Barnes Hospital in 8t. Louis, Mo. In our expe-
rience, in 100 per cent of instances when thyroidectomy was
done promptly upon finding a lateral aberrant thyroid (so-
called lateral aberrant carcinoma), a primary neoplasm was
demanstrated in the thyroid,
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Ackerman??
1964

We found normal thyroid tissue in two lymph nodes following
neck dissection in o patient with laryngeal cancer. We believe
that under unusual circumstances normal thyroid tissue can
travel via the lymphatics to a cervical node.
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Gerard-Marchant®
1964

Systematic examination of radical ressection of cervical lymph
nodes in 647 patients with head and neck squamous cell carei-
nomas demonstrated in 16,649 nodes, five thyroid follicle inelu-
sions, a rate of frequency of 0.030 per cent per lympt node and
0.51 per cent per patient,
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Location of Aberrant Thyroid Accurate anatomic
information of the lateral aberrant thyroids (tumors) is
extremely important to support the embryological dis-
placement theory or metastatic theory, Those proposing
the latter pointed out that the localization of these nodules
well corresponds to distribution of the eervical lymph
nodes, As shown in the summary of the original
descriptions of the published cases (Table 2), there may be
wide variation in the exact locations of these lateral
thyroids. It is of interest to note that Gruher' described
accessory thyroid nodules medial to the carotid sheath,
while others observed nodules lateral to the carotid sheath.
Weller's report®7 has been often quoted.***"*  However,
his original description did not cover in detail the
relationship between the descent of lateral thyroid pri-
mordia and adjacent cervical structures, such as carotid or
muscles, as shown in Table 2. The location defined by
Wozencraft et al®® to support the embryological displace-
ment theory is to be “lateral to the carotid sheath — alang
the internal jugular vein." However, this location seems
to match the trunks of the lymphatics of the thyroid
(internal jugular chain]® It is extremely interesting to
note that the cervical lvmph nodes studied by Gricouroff'?
and Gerard-Marchant® for thyroidosis theory belong to the
internal jugular chain. Therefore, the embryological
descent (tract) of the lateral thyroid anlage should be
studied again with special reference to its adjacent
cervical structures, particularly carotid sheath. At the
same time, similar systematic survey of the cervical lvmph
nodes as done by Frazell et al® should be carried out.
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Thyroidosis

TasLe 2. Descriptions of the location of ‘lateral aberrant thyroid® related to its histogencsis
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Author & &

Description & & [

Gruber”
1876

Detached pyramidal lobes and other nodules of thyroid tissue
detached from the main gland, all of which were medial o
the caratid sheath lying on the thyroid cartilage, the ericothyroid
ligament, the hypothyroid muscle, or the laryngopharyngeal
musele,  Nofe: Wozeneraft el al. called attention fo the mean-
ing of Gruber's term “lateral” to those nodules lying lateral to
the mid-line but medial to the ecarotid sheath.
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Schrager®
1906

The boundaries of the aberrant thyroids are upward to a line
running from one apex of mastoid process to the other;
downward to o tangential line to the arch of the sorta; late-
rally, the cavotid arieries. T'he lateral embryonic anlagen do not
extend beyond the carotid arieries. The occurrence of aberrant
thyroids outside of Lthese vessels must be considered as a subse-
quent displacement of detached thyroid segments. Four of 15
cagses extended beyond the jugular vein; that is, also beyond
the carotid arteries.

HAGUERGIZU SN S ML, LML o L e
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Weller®
1933

Median thyroid component — The structure, sheet-like in form,
iz draped across the pharynx and curled around the external
carotid arlerics. Tt is just above the primitive subclavien arteries
— the median thyroid component even at a very early stage
of development is bilobed. — BEach lateral wing, anterior to the
corresponding carotid artery, curves caudally and medially so
that the thin semi-cylindrical epithelial sheets are continuous
across the midline by a narrow isthmus. In the 14 mm embryo,
the median thyroid assumes the U.shape and is located just
above the primitive subclavian rteries.  Fusion of the median
and lateral thyroid components — The lateral thyroids, located
posteriorly and inferiorly with regard to the median thyroid,
move forward and upward to meet the posterior surface of
the latter. The median thyroid at the same time moves
upward and backward a slight amount, still, however, main-
taining ils intimate yelation to the internal carotid arteries. Note:
Interpretation of the present author for Weller's illustrations.
Tig, 21 (14.5 mm embryo) — The lateral thyroid is not fused
with the median thyroid and is located postero-inferiorly to
the median thyroid, and medially and inferiorly to the sub-
clavian artery, and lateral to the trachea. Fig. 22 (16.8 mm
fetus) — Lateral thyroid component in contact, with posterior
surfaces of mediun lobe is located posterior and medial to
internal carotid artery, and antero-lateral to the trachea. TFig.
?3 {I:!imm fetus) — Approximately same positions as in post-
etal life,
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Pemberton'
1939

In the neck separated from the thyroid gland and lateral to
i

M PR E R TRELT T, TOMBLEEEL T V.S,

Lahey 17
1939

Outside of the thyroid up and down the neck anteriorto the
sternomastoid niuscles and in relation to the internal jugular
veing, Unilaterally or bilaterally they extend upward and
downward from the clavicle to the mastoids in front of and
beneath the anterior border of the sternomustoid muscles.

IPARBRL AR BR AR = fa 0T, RATHELAN @I A1 BT A 1 L
IR AR S Bl S HLEEREE TR FhE i
Al PRI EL, BITLER OO E L Fuk s,

Ward®
1940

The most common location of lateral aberrant tumor is along
the conrse of the sternoclei vid museles. The most common
site was under the middle of the left sternocleidomastoid muscle:
42 of them were located in the left side of the neck and 29 in
the right.

0] 390 00 3 AR o0 (L, REALETE R THE A S
AE b ELL vhA Bl AMABARIP LB TTRES
M2, SMCEE L,
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King and Pemberton®*
1942

Superficial to or externeal to the cargtid sheath.  Weller showed
that this tract (descent of lateral anlage) lies between the
carotid sheath and the thyroid lobe lnterally and the trackea and
esophagus medially.

MG Ferfd b L C 0f R, Weller 2, Z 08800k KT 1B D F
BELong M, SRz MIMIEH G LU a, NMIZAESE
Ut vnMcss e BT S,

Frantz ef wl.?
1942

Most of these aberrant masses arve relaled (o the infernal jugular
wein and ifs iributaries which are close to the thyroid during ita
deseent.  Three dominant sites: 1) The upper deep cervieal
region, above the omohyoid muscle; 2) The lower deep cervieal
region, below the omohyoid mwusele; 3) The supraclavicular
region.

SRS AREO KT L, PRRO FROWECHFITIEELT
WENSFWE T EELMENES, FEL I HM: DB
kA L ST R s 02 R &R O RN 03 881 RO,

Lahoy and Ficarratt

Along and behind the sternoclvidomastoid muscle,

BRERILRIRIZH AT, 30T OERN.

Crilet
1947

Metastases of papillary carcinoma of thyroid to lateral cervieal
region — namely the lymph nodes of: 1) The lower and mid-
cervical region belind and about the cavotid sheath ; 2) The region
posterior fo the thyroid along ihe trachea and along the eourse of
the recurrent merve; 3) The superior mediastinam; 4} The
posterior triangle of the neck; 5) The upper part of the neck in
relation to the carotid sheath: 6) The midline along the thyro-
elossal tract.

[ B R R W (R R 2 R Rl e s S i S I
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e Pl IBARRR O T R BRI 3 RERRR LN W MO 2
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Wozeneralt of ol 2%
1948

Thyroid nodules in the neck lying leteral fo the carotid sheath
along the infernal jugular vein, in the submaxillary triangle,
in the posterior triangle of the neck, and above the elavicle
are explained ag the vesult of embryological displacements
of lateral aberrant thyroid.

HBRMOMETMARBRIC S-S 08, FRETF =mm, #son
e = M R CFEH L E I S PR T L, (00 I AP AR R
OIGENMERMOERTHS EHENUT XS,

Warren and
Feldman®?
1948

The loeation of the cervical masses was variable and widespread.
They were mast often as a chain extending from mastoid process
to claviele, but they were also anferior to sternocleidomastoid
musele, posterior lo the sternocleidomastoid mascle, lateral to the
greal vessels of the week, in the submaxillary triangle, subster-
nally, and at the angle of the jaw as a single tumor.

MWHGOTRE ERTEREBIzh A T ok, FLEERMD S
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MoGovacks®
1951

The majority of so-called lateral aberrant thyroids oceupy posi-
t.i;ldm in the neck wnwtomically identical with the cervical lymph
nodes.

BhDSR M MR A RRBO L, B RIBCEEY >
-AtslBrAHTVE,

Ackerman, ®
1959
1964

As King points out, these so-called lateral aberrant tumors lie
superficially or externally to the carotid sheath. Embryologically
if lateral thyroid tumors are derived from lateral anlagen, they
should be situated along the tract of the lateral walagen from the
pharyngeal wall to the thyroid. Weller demonstrated that
the tract lies between the carotid shewth and the thyrotd lobe late-
rally and in the trachea and esophagus mediadly.

King ARl L Tvia X902, VbW (MIAAE AR 2, SMEWE
OEREDEAEMMCERT S, EMMPRIRMEEY, BEemc
MEECHEFT S LOTHRE, WIS S PRBEES B MER
BECB > THETIRTTH S, ZORMGE, FH000E W -
FHRWREL G, AMEAELAEETOMIZS S 2 L& Weller #
ML TS,

Pathology of Aberrant Thyroid So-called lateral
thyroids consist of normal or neoplastic thyroid tissues,
which are found to be in the cervical tissue or in the
cervical lymph nodes. In the tumors of lateral aberrant
thyroid origin, a papillary structure is almost always a
constant finding.10.12.16.17.25
report,22 74 % of these were papillary adenocarei-
nomas associated with lymphatic extension. However,
Moritz et al,1® Cohn et al,'® and Ward2! in reviewing
the subject noted the presence of adenomatous lesions in
lateral aberrant thyroid tumors.

In King and Pemberton's

It is well known that
follicular carcinoma occurs in the thyroid much less
frequently than papillary cystoadenocarcinoma. However,
cervical lymph node metastases have been known in this
tumor.

On the other hand, a high percentage of lateral aberrant
thyroid tumors is associated with thyreid tumors of
identical structure which always are situated on the same
side, for example 60 % in King and Pemberton's series.??

Warren et al?? pointed out that if the lateral tumors
originated from defective embryogenesis or from a metasta-
sis from the thyroid, there were no histologic findings to
prove either derivation. They also described that in two
instances the neoplastic tissue deviated so little cytologi-
cally from the normal that malignancy weuld not be
suspected.

Gricouroffl 2 asserted that thyroid tissue in the cervical
node (thyroidosis) may be the site of origin of primary
intranodal tumors, benign or malignant thyroidal type.
There is certainly a possibility for the thyroid tissues to
reach the neck or the cervical lymph nodes either by
embryological displacement or benign metastasis
(thyroidosis).

Histogenesis of Aberrant Thyroid The lateral thyroid
tissue (mass) has been well discussed hy embryologists,
pathologists, and surgeons who proposed three possibilities,

20
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Gricouroff '+ ® (L, sl » /Wi O BIRIEHEE ( thyroid-
osis ) A%, BEFE /- 2 EIEO BT O E FEE S § R
EORERBHETHLA,L LN EVEERRTV S, FIRIR
FHAEA, BRdHATEEh & 5\ 13 BIEEEFE ( thyroidesis ) (12
Lo THEE R IEFEY >/ BT 5 THEMERES (2
H3.
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i.e., embryological displacement. mechanical pinching-off
of the thyroid gland proper, and metastases from thyroid
cancer. The latter seems to be well-accepted in the
recent text books.30-33
appeared in the literature and a possibility of benign
lymphatic metastasis of the thyroid follicles to the cervical
lymph nodes became evident,

Therefore, for a better understanding of this subject it is
necessary to review the articles and to nole when and
who published data and what statements were made.

As shown in a summary of these data (Table 3), in early
time the embryologic displacement theory was well
accepted, but this gradually became replaced by the
metastatic theory, particularly in late 1940, The cervical
nodules, which have been explained by the pinching-off
theory® 14,22 were recently called sequestered nodular
goiter.34

Since 1962, a term “thyroidosis”
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Tavne 3. Histogenesis
A% L
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1} Embryotogical displecemend 175 F 8 0011

Schrager?

During the development of the vessels of the neek, which

LA TR EE S0 AT MMM RE TS,

190

happens while the neck elongates and the nortic trunk rotates,
the pressure of the large vessele of the neck upon the lateral
anlages, that of muacles and perhaps that of branchial arches,
detaches one or several segments from the Interal lobes, which
become, in post-embryonic life, lateral aberrant thyroids (the
most plausible explanation).

R N A B L TG R R [+
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Leech ef altt
1928

Lateral abervant thyroid tomors arise in cell masses (the
ultimobranchinl bodies) which develop from the posterior por-
tion of the pharyngeal complex, the so-called fifth pouch. This
is not a true pouch, but a projection backward and down-
wards ol the posterior portion of the pharyvnx. These cells
in their migration may [ail to meet and [use with the thyroid
and give rise subsequently to tumor formation.
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Dunhill*?
1931

This aberrant tissue need not necessarily derive from the ultimo-
branchial body; the poteney of the pharvngeal entoderm is
such, and the developmentnl processes wre so complieated in
that small area, that eollosid-producing epithelinm  attached
to or surrounding lymphoid tissue which may contain Hassal's
corpuseles, may be displaced by developmg nerves, muscles, or
vessols, and lodge in the lateral aspects of the neck {Woolard,
H.H.\). The presence of these misplaced bits of tissue — fore.
doom the host to earcinoma from before the day of birth.
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Lahey?”
1939

Rarely there osenrs, however, aberrant thyroid Llissue origin-
ating laterally from the ultimo-branehial budies.

Lae L, GEATRIRIRHLR A M A O IRWR S WETSIEN,
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Crilet?
1939

Lateral aberrant thyroid tumors (papillary) were multiple pri-
mary, benign, or locally malignant lesions arising simultane-
ously in the thyroid and Iateral cervieal region as a result of
some disturbance in the development of the lateral anlage
of the thyroid.
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Ward?®
1040

Tumors of lateral aberrant thyroid tissne may arise as a result
of physiologic stimulation of misplaced embryonic rests and
that elimination of the stimulus to their development may cause
regression or even disappearance of the disease.
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Cohn and Stewart!®
1940

Lateral aberrant thyroid tissue and the tumors to which it
gives rise are derived from the lateral thyroid component, The
location of the tumor within or outside the thyroid would be
determined by the time the embryonic tumor cells are split off
from the lateral primordium. Tt the split occurs during fusion
of the lateral and median thyroid primordia, the tumor will be
loeated in the thyroid gland, if the split occurs before fusion,
the tumor will appear lateral to the thyroid gland as an *Aber-
rant thyroid tumor”.

(T AT A RARMIE L F A 5 B 20, VRRPGIeERE
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Frantz ef al.®
1942

Tt is ensy to understand how loose cords or masses of thyroid
tissue may be stranded along its descent from about the level
of the junction of the common facial (or compurable vein) with
the internal jugular vein down to the lower border of the
thyroid gland, and intimately associated with lymphoid tissue
in this location,

PRI RO FTRROPF I, BOTmHWE 2 s+ 3 R)
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Lahey and Ficarra®!
1946

Lateral aberrant thyroid tissue finds its origin in the ultimo-
branchial bodies. Oceasionally the ultimobranchial bodies
undergo conversion into thyroid tissme. This conversion is
attributed to the dominating influence of a thyroid environ-
ment on aplastic, implanted tissue. To this degree the unltimo-
II::ra],gn;:hial bodies are Iateral aberrant thyroid primordia (Arey,

S an e A PRI, (EMFRChRT S, REFHE, g
EEIAR TRy s L AE S, coE ik, BRHEFT
B IC L TRIRRMRSE DL ERERELLADICES
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1T} Mechanical “pinching-off " theory Ve 1887 5 82 %

Low*
1903

The benign portions of the thyroid gland may be separated
during fhe development of o noduolar colloid goiter.

BEE 304 FARBIRERAE O BEONE,
ARtz Laha,

FARNR O BE & — /0 o

Pemberton and
Mahorner'!
1931

Projections of thyroid tissue, usually on nodular growths,
arising from the periphery of the lobe, occasionally break
through an opening in this fascial covering, most frequently
in regions where the fascia is penetrated by the thyroid arteries
and veins. Such projections may sometimes subsequently
enlarge, to great proportions, and they either remain attacherd
to the lobe by o connecting isthmus of glandular tissue, or,
through muscular action, become completely separated. In
man_t-}‘;d instances a vascular or fibrons connection can be demon-
strated.

BREE ER R s B WHLEEE A LT, RS mI
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King and Pemberton®*
1942

The most likely explanation of the presence of benign thyroid
tumors in the side of the neck, separate from the thyroid, is the
pinching off of adenomatous masses from a large nodular goiter
by surrounding structures, especially les; these

then drift laterally or upward.

ARG o R AR T 2 B R RRIES o0 T,
TMA W, A5k = Tk & & R R0 RE A 5 HINRM R
MU IR, THAAMEELE LHCENLLELEMYED
HRLBHTHS,

Sisson ef al.2*

“Hequestered nodular goiter”. TFoci of benign thyroid tissue
may become separated from the thyroid gland during the
development of retrogressive changes ima nodular goiter: rare
incidence; in elder patients; nodular colloid or so-called adenom-
atous goiter in extrathyroid tissue without lymph node tissue.

[HORE L P BEGTHE AR IR 1 05 W HE PR o B R e i 5
BB PRI T AP ARRE 4 6 SRS 3 S L AR S (B,
MEEICEALNS U e S E S o TRBAOERIZ S
HEEEEI S { FARPIRIRE # A (v bt 5 IR DE R IRESLIE .

IIT| Metastasis theory

(malignant) 1EFERCEL

Pemberton'® All ¢cases of so-nalled lateral aberrant thyroid tumor actually x5 @ 20 8k A P GRIEE O £, 520, FEERRREO
1939 represent primary thyroid ecarcinoma metastatic to lymph #8bv o VR ET S 5.
nodes of the neck.
King and Pemberton®| Nearly always metastatic extensions to the deep cervical lymph FX A YoM &z, <0 L FEMORREE 2603 MEGES 5 OR
1642 nodes from o primary carcinoma in the homolateral lobe of #5 = EEEE T 5 5.

the thyroid gland.

Crile2®
1947

Lateral eervieal nodules are probably metastases from a tumor
of the thyroid.

MM, 556 ARBEEOERTHS S,

Wozencraft ef al.®®
1948

The possibility that developmental displagements of thyroid
anlagen may produce nodules of thyroid tissue lateral to the
carotid sheath cannot be disproved. No proof that such nodules
have been found. Lateral aberrant thyroid tumors represent
primary thyroid tumors with metastases than is possible with
the “lateral aberrant™ view.

B RARRE A G £ S B 12 Lo T HENBR NN O (0 A7 1 AR AR A M 8
MEVFSUMEIEETS 2, SO EEN+SEMRL
BEATuEy, MEHEASHEEG 0T, TMFERAIR
Ehgu L SRERPRBGOEEE R THEESE0.

Warren and Laterad thyroid tumors of the neck are metastases from canceys i gio) SR P HGHG 2, FHRBHOEETH 3.
Feldman®® 1949 of thyroid.

Willis® Metastasis theory. There is no evidence that developmentally (2§34, Ko Wik 7R RIRALIR AU 0610 175 L v 9 MR 200
1053 aberrant thyroid tissue ever occurs in the lateral position.
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Ackerman®®
1959
1964

It is now well recognized that tumors in the neck represent
metastatic carcinoma from a primary neaplasm invariably
located in the homolateral Iobe of the thyroid.

GTRMOBRBECE T 3HEHREND 5
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Anderson ef al.
1961

Becouse small thyroid carcinomas are not palpable the involved
cervical nodes were, until recently, fallaciously reported as
“lateral aberrant thyroid carcinoma®™. It is now known that
in such cases a primary tumor can be found in the homolateral
thyroid lobe,

dEORRREIMRTESCLY, BROHSHASEMIL, K
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Hy CORTRFTIIEROBERRECREERE L ESL NS
EdHERTVE,

Robhins®
1962

It is now clear that laternl masses are metastases from a
cancer, usually of the papillary type, often very small and
i the homolateral side.

BAaEl, PHASERS, FNCED 8, Las, SOuamie,
PEGZEOENRAEOERTHS I LSS ATH S,

1V ] Metastasis theory

(benign) BT (2R

Schrager?
1906

Benign adenoma of the thyroid may also give metastasis.
Bland-Sutton speaks of benign metastasis of thyroid tissue
in frontal and other bones. Adenoma gelatinosum, which
is considered a type of henign tumor, may give metastasis.

AR BIEMRE L SE B+ 5 2 £ 475 5, Bland-Sutton (1, 1 51 A
BE OO E S RINRHEO B A S LT 3. AR
WO —BEBILATLSET T BRIFGAEBY 320 5E 3,

Lwing®
1940

Metastasizing colloid goiter — Possibly an nceidental access
to the blood- or lymph-stream may release the cells from
mechanical restraint and permit them to exhibit malignant
qualities in more favorable situations. In adenoma malignum
the hyperplastic and hypertrophic cells maintain polarity, o
that orderly but giant alveoll and glands constitute the tumor
unit.  Such a tumor is still an adenoma, preserving the gland
type. and the common suggestion to abundant use of the term
“malignant adenoma’ seems ill-advised. Even in the “benign
metastasizing thyroid strama”  which is the best example of
simple adenoma yielding secondary tumors, many have claimed
that morphology is that of adenocarcinoma.
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Frantz!
1962

Only two interpretations seem possible: the now-discarded
diagnosis of “henign metastasizing colloid goiter” could be
considered correct here, unlikely in view of Simpson's classic
repudiation of this enlity in 1926 or rare instances of benign
thyroid rests can be thought to occur in lymph nodes outside of
the thyroid and not in the midline of the neck.

MEU 2R3 LT Y5 0EIcBbasds: coBd i, BELH
EhTwaulBEGEED o ( FIRFRIEH] OB SFEL oS &
Lt e, 1926810 Simpson 2 OIS TRL TSN T, 2
ARG P gy A, MR R A S RS SR D AR IR AR o
NI BIERRR G REL ABLWHT AL LN 2,

Gricouroff.?

Benign metastatic thyroidosis (by lymplatie or venous route)

BAEEEE thyroidosis &, (Y MBH IV BRIRA ST I MiE2

1962 may be the site of orgin of primary intranodal tumors benign /= (£SO TR G S SHAET O G BN 4558 LAg
1964 or malignant of thyroidal type. Benign metastatic thyroidosis ‘. PHERE EC@HI 20l &, £r i@, fredye By
could explain the existence of “thyroid type epitheliomas™ 2 58 MO RATIZ & 00 & [FARIREL EICHOIO 77 (R, P62 T 1E
born far from the thyroid gland as for example in bone and  twroidosis 2k 2 THRMT 50 H 353,
generalizing without the existence of a cancer of the thyroid
gland itself.
Gerard-Marchant® It appears more logical to admit o “benign metastasis” origin, [AMESIOETRE LS F4L o L AN CHS L3R HILE,
1964 At present, this mechanism is generally admitted for some M {fetk, Javert OBzl -7, FEMMEDREEOH 3 H 1220
localizations of endometriosis, after Javert's theory. We agree TIOBRFN—LEEASAT LS, bbb Gricourell &
with Gricouroff. MELTH 3.
Ackerman?? We found normal thyroid tissue in two lymph nodes following S o &0 M BWEH & S A G FEO U 2 0 2 EIZE RSP
1064 neck dissection in a patient with laryngeal cancer, — We believe ARMEERE IO L. —WAl 2 kiR Frw, E4 %R HRBHES
that under unusual circumstances normal thyroid tissue can =~ SREHBLTHMA) > A AEFFS LA ha b ®i s, T
travel via the lymphaties to a cervical lymph node. This E 0T, BIEEEREG — & L 08T 0 UMRE A 0T 2 000 23240
should not disturh us for we have already seen endometrium, 5 HAFEHEELTOLa0T, ZHBEEE UL L0 22 TE 0,
portions of a benign nevus, and portions of an intraductal
papilloma in regional nodes.
Roth® Non-neoplastic thyroid follicles in cervieal lymph node via > 7@ S8 L CERTIIGH A B0 > Ozl LA B0
1965 Iymphatics from the normal thyroid. FAKAR i .
V) Campromise theory 78
MeGavack?® Indeed, it seems probable that while the Inrge majority of W&k, choaWEOAEFIL, FROBERESC & 55 E D
1951 these tumors arise as metastases from neoplasms of the homo- SOEFL L THE+H 30088, R, BERWEMEEST
lateral lobe of the thyroid, a few may be the result of failore #4#W, EHLHLCFRBEORTOSRELLALOLIHRS L #
Aalz,

in the normal development, migration, and incorporation of
the lateral anlagen of the thyroid.
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Metastatic theory has been supported by the following:
experience of finding similar lesions in the thyroid proper
as seen in so-called lateral aberrant thyroid in the neck;
the distribution of the cervical masses is the same as the
anatomical disposition of cervical lymph nodes; and the
characteristics of the lateral tumors are the same as the
low-grade papillary carcinomas of the thyroid.2?

The localization of the lateral aberrant thyroid, namely
“lateral to the carotid sheath — along internal jugular
vein,” was explained by Wozencraft et al®® as the result
of embryological displacement of lateral thyroid anlage.
However, as previously described, this particular locali-
zation well corresponds to the lateral trunks of the
lymphatics of the thyroid (internal jugular chain}®® Some
of the reported lateral aberrant thyroid tumors were found
to be exactly at this location?®27 The embryological
displacement theory can not therefore bhe absolutely
ruled out.

Warren et al?2? pointed out the confusion between lateral
thyroid neoplasms and ectopic fragments of thyroid tissue
found occasionally at autopsy or rarely during thyroid-
ectomies. They noted that the latter masses are not true
tumors and are of two types. One type is enlarged
adenomatous thyreid found in the mediastinum or supra-
clavicular regions, which Warren et al considered as those
pinched off from the thyroid by scarring. The other type
is an encapsulated fragment of tissue, usually measuring
between 3-bmm in diameter, which, though completely
separated from the gland, is directly contiguous with the
capsule. They did not describe any relationship of these
minute ectopic thyroid fragments to the lymphoid tissue or
lymph node. It is true that if careful microscopic exami-
nation is made for the neck specimens a few foci of the
ectopic thyroid tissue may be occasionally seen in adipose
tissue outside the thyroid fibrous capsule as seen in the
present case. However, contrary to Warren's description,
some of these foci of thyroid tissue have neither fibrous
capsule nor direct connection with the thyroid gland
proper. They belong to so-called aberrant (ectopic)
thyroid. Therefore, it seems reasonable to assume that
these aberrant thyroid may be found not only in the direct
vicinity of the thyroid capsule, but also in the loose
connective tissue of neck away from the thyroid gland
proper.

The next problem is how to interpret normal thyroid
follicle inclusions in the cervical lymph nodes with
mieroscopically proven normal thyroid gland proper.
Could these lesions be explained embryologically?
Frantz* explained two possibilities, namely, benign

metastasizing colloid goiter, and benign thyroid rest.
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Gricourofft:* applied a new term “benign metastatic
thyroidosis” for these lesions, which was later supported
by Gerard-Marchant5 This theory was explained on the
same basis as endometriosis,*0-4! portion of benign nevus,
and portions of an intraductal papilloma in regional
nodesf 3% Thus, these investigators denied the possibility
of embryclogical rest, but emphasized benign thyroid
metastasis.

Under these circumstances, it is again necessary to
examine the relationship between cervical lymph nodes
and thyroid gland from the embryological view.

According to Hamilton et al,*? the lymphatic system is
closely related to, and develops concurrently with the
venous system. Some investigators describe that a pair
of the lymphatic channels develop first as sac-like
outgrowths of venous endothelium in the neck, the jugular
lymph sacs. Other investigators, however, helieve that
the lymphatic system arises by confluence of previous
mesenchymal spaces to form larger spaces,

In the human embryo the lymphatic spaces which represent
the beginning of the definitive lymphatic system appear in
the jugular region of each side and coalesce to form the
jugular lymph sacs in embryos of 10-11mm crown-rump
length.

On the other hand, Weller3” described
embryo, the lateral thyroid primordia arve shaped, in
general, like a rounded long-necked flask. The three
primordia grow in a longitudinal direction, their pedicles
become severed and a laver of mesenchyme develops
between them and the pharynx. After a series of
progressive changes in growth and differentiation, three
primordia fuse, in embryo 13 mm in length for instance,
into a morphologically single structure.”

“In a 10mm

William et al** described “The human thyroid gland at
the 60 mm stage of the embryo can be described as a
stalked organ floating in a large lymph space and in the
most primitive thyroid known the naked epithelial follicles
lie in a cavernous Iymph sac.”

According to Hamilton et al*?® the lymph nodes are
developed by the aggregation of lymphoblasts in the
mesenchyme surrounding the plexuses of lymphatics
which arise from the primary lymphatic cacs. The
aggregations are first found in 30 mm embryo but lvmph
nodes themselves can not be identified until the embryos
are about 50 mm crown-rump length, appearing first in
the axillary and iliac regions.
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Figure 1 Thyroid gland proper (left side) and two small foci of the thyroid follicles in the adipose lissue outside of

the thyroid capsule (tighi side).
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Figure 3 Thyroid follicle inclusion in a cervical bymph node.
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Figure 4 Thyroid follicles in the cervical adipose tissue, adjacent to the cervical lymph node (Figure 3).
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Under these particular circumstances, the primitive thyroid
cells of the lateral thyroid anlage could be displaced
before and during the fusion of three thyroid primordia
in the area of the neck where the first primitive lymphatic
system is ready for initial development in the jugular
region as described above. Furthermore, both median
and lateral thyroids are closely associated with adjacent
mesenchymal tissue. Therefore, it seems possible that
displaced primitive thyroid cells could be found alone in
the neck region or be seen in the cervical lymph node if
such areas with displaced cells are incorporated into
lymph node architecture.

It is known that lymphoid tissue tends to be present in all
lateral cervieal sinuses, cysts, and other embryological
anomalies of the neck. Lateral aberrant thyroid tumors
are no exception to this rule.t

This speculation specifically requires a special study on
the embryological and morphological relationships of both
thyroid primordia and cervical lymphatics and lymph
nodes. Until a precise study is available, this theory,
“displacement of thyroid tissue and its incorporation in
the lymph node,” remains a possibility.

This paper strongly suggestis two proposals for a better
understanding of the subject: systematic anatomic and
pathological survey of both cervieal lymph nodes and thyroid
gland proper (surgicals and autopsies); and embryological
and morphological studies on the relationship between the
cervical lymphatics with lymph nodes and thyroid gland.
In both studies special emphasis should be particularly
placed on the direction of descent of lateral thyroid anlage
with relationship to directly adjacent cervical structures,
such as muscles and blood vessels in order to prove or
disprove the embryological displacement theory.

SUMMARY

Non-neoplastic thyroid follicle inclusions were found in
four cervical lymph nodes and the cervical adipose tissue
in a 29-year-old Japanese male who died of acute myelo-

genous leukemia and was autopsied at ABCC, Hiroshima.

Microscopic study of several serial sections of the whole
thyroid gland were negative for any neoplastic lesion.
The presence of thyroid follicles in the cervidal lymph
nodes has heen explained by theories of embryological
displacement, metastatic carcinoma and benign metastasis
(thyroidosis). The author strongly suggests the need for a
reevaluation of the embryological relationships between
developing cervical lvmphatic and thyroid tissue as well as
thorough systematic anatomic and pathological studies of
the cervical lymph nodes and the thyroid gland proper.
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