
JOURNAL OF NUCLEAR MEDICINE 6:275-286, 1965

Congenital and Juvenile Hypothyroidism Due to Thyroid

Dysgenesis

Geraldo A. Medeiros-Neto,1 L. M. de Assis, William Nicolau, A. S. Coelho-Neto,
W. Bloise, W. Luthold, J, L. Montenegro and R. R. Pieroni2

San Paulo, Brazil

Following the initial description of an ectopic thyroid by Verneuil, ( 1 ) it
remained only as an anatomical curiosity for many years.

Hunt ( 2 ) described dysphagia and obstruction of the upper larynx caused
by a lingual thyroid and suggested the clinical importance of this entity. Mont
gomery ( 3 ) has reviewed most of the reported cases, and observed that surgi
cal ablation of the ectopic tissue was followed by hypothyroidism (4).

With the use of radioiodine in the diagnosis of thyroid disease, more than
300 cases of ectopic tissue had been described by 1956, most of them having
clinical symptoms related to impaired respiration or swallowing (5).

The first functional approach to the problem of ectopic thyroid tissue was
made by McGirr and Hutchinson ( 6 ) , who reported two cases associated with
myxedema and cretinism. A tracer dose of radioiodine revealed that most of the
labeled iodide was present in the base of the tongue. The cause of myxedema in
these patients was the failure of the ectopic thyroid to maintain physiological
levels of thyroid hormones in the plasma.

Kellershohn and his associates (7) reported that 60 per cent of 23 children
with congenital hypothyroidism had evidence of ectopic thyroid. Other reports
(8-9) seem to confirman elevatedincidenceof thisanomaly in childrenor
adolescents with hypothyroidism.

The present paper reports the clinical and laboratory observations and the
progress of thirteen patients with thyroid remnants studied at the Hospital
das Clinicas, University of Sao Paulo Medical School in cooperation with the
Atomic Energy Institute.
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MATERIALS AND METhODS

Fifteen children and young adults were examined for hypothyroidism; in
two a diagnosis of complete thyroid agenesis was made. In the remaining thir
teen cases a small thyroid remnant was found in a variable position in the upper
part of the neck. Two cases occurred in the same family. Eight females and five
males, ranging in age from 15 months to 46 years are studied in this report.

The iodide uptake was performed according to a previously reported stan
dardized technique ( 10) . Serum cholesterol was measured by the method of
Navajas ( 11 ) and the serum protein bound iodine ( PBI ) by a modification of
the method of Barker ( 12).

The bone age was estimated by Todd standards fixing x-rays films of
wrists, elbows, hip and knees in most patients. All patients were submitted to a

thyroid stimulating hormone (TSH ) stimulation test. Our standard technique
uses 5 units of TSH' intramuscularly in two consecutive days. PBI determinations
were performed before the TSH injection and several times after the first and
second dose of TSH, during a 96 hour period. Thus, it was possible to compare
the early and late effect of TSH on the thyroid remnant.

In eight cases both maternal and patient blood were obtained for anti
thyroid antibodies determination. Gel difusion in agar and tanned red cell agglu
tination were performed according to the methods of Strauss et al ( 13).

RESULTS

Clinical degree of hypothyroidismâ€”Because of the great variability of the
clinical findings, the patients were divided into four groups according to the de
gree of hypothyroidism (Table I):

Group one: ( 4 cases ) presented a clinical picture of severe congenital
hypothyroidism with marked mental retardation ( Fig. 1)
Group two: (5 cases ) developed hypothyroidism at different ages be
tween 1-5 years. These patients exhibited less severe physical and men

tal retardation ( Fig. 2)
Group three: (2 cases) the hypothyroidism began at adolescence with
normal sexual differentiation and mental picture but stunted growth
(Fig. 3)
Group four: (2 cases) Euthyroid adults with a palpable tumor at the
sublingual region and short stature (Figs. 4, 5).

Patients in groups one and two have most of the findings described as
typical infantile hypothyroidism; macroglossia, anemia, coarse, cool and dry skin,
brittle hair and protuberant belly with umbilical hernae.

In group one all patients look like cretins and have a body habitus of in
fantile proportions with a large head and extremities short in proportion to the
trunk. In group two, however, the clinical picture of cretinism was much less
striking. The body proportions and the facies (Fig. 2) could be considered almost
normal. Peripheral signs were less prominent. Symptoms suggestive of hypo
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Group One
(4 patients)Group

Two
(5 patients)Group

Three
(2 patients)Group

Four
(2patients)Cretin

faciesAllNoneNoneNoAnemiaAllAllNoneNoCoarse,

dryskinAllAllAllNoMacroglossiaAll1NoneNoUmbilical

herniaAll2NoneNoConstipationAll4AllNoProlonged

icterusneonAllNoneNoneNoChronological
age*4,6/122,5/1217,5/1237,3/12Height
age*3,9/123,1/1213,6/1212,3/12Bone
age*2,4/121,1/1213,3/12NormalEpiphyseal

dysgenesis22NoneNone
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tryroidism, such as constipation, poor appetite and decreased physical activity
were much less pronounced than group one.

A common feature among all groups was stunted growth. Even in the
euthyroid subjects of group 4, the final height achieved was well below the
average height for the normal adult population ( Figs. 3-5).

The weight was usually below the 5-95 per cent limit for each age group.
One of the patients in group three ( N.E.S. ) had marked obesity.

In patients belonging to groups one and two, considerable delay in bone age
was observed ( Table I ) . Usually bone age was close to height age, but in four
cases the former was more retarded than the latter. In the two cases of group
three, bone age was considered in the normal range for preadolescents. Thus, in
these patients, skeletal maturation progressed satisfactorily until puberty.

Epiphyseal dysgenesis, especially at the head of the femur, was present in
four cases, two from group one and two from group two.

At the time of evaluation most of the patients of the first two groups showed

marked mental retardation, although no tests were performed to establish quan
titative differences between the patients.

None of the patients, with hypothyroidism of the normal thyroid function
have deaf-mutism or the neuromotor impairment described in association with
endemic cretinism ( 14).

Laboratory Dataâ€”The laboratory findings are in Table II. Serum cholesterol
was above normal limits in two of the four patients in group one, and in four
of the five patients in group two. All four patients in groups three and four had
normal levels of cholesterol. Serum inorganic phosphorus levels were within the
normal range for children and adolescents in groups one and two, but were high

TABLE I

CLINICAL FINDINGS IN THIRTEEN PATIENTS WITH THYROID DYSGENESIS

*Means, Years
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compared to values that were reported for hypothyroid children (15). The
PB! estimations were below normal in group three and normal in the two patients
of group four.

The radioactive iodide (131!) uptake was below our standards of normality
(2 hours 12,5Â± 6,5% and 24 hours 33,0Â± 12,50% of the administered dose) (10) for
groups one, two and three, but was within normal range in patients of group
four.

The most important test for the diagnosis of the ectopic thyroid tissue was
the scanning of the sublingual region 24 hours after the tracers doses of radio
active iodine. Typical scans are shown in Fig. 6. In all cases, detectable radio
activity was present in the area near the base of the tongue. An attempt was
made to measure the area of ectopic thyroid outlined by the scan in order to esti
mate the weight of the tissue (7). In most cases, it was calculated to be less than
5.0 gm but in the two case of group four, JAP and EML, it was calculated to be
9.0 and 15.0 gms, respectively. No attempt to classify the patients by either

Fig. 1. Two patients of Group one: Note cretin facies, protuberant belly with umbilical
hernia, large head and the shortness of the extremities short in proportion to the trunk. The
boy on the right had a normal development until the first year of age. The boy on the left
has congenital hypothyroidism.
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Fig. 2. Two patients from Group two. Note the few signs of classical congenital hypo
thyroidism. Body proportions are close to normal, although definite stunted growth is
observed.

Fig. 3. One of the patients of Group three. Note normal body proportions, an early
adolescence sexual development with very few signs of hypothyroidism but stunted growth.
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the estimate weight or relative position in the upper neck was made. Little varia
tion in size, if any, or in position was observed among groups one, two and
three. However, the two patients in a group A (JAP and EML) had a larger
thyroid remnant than the other patients ( Fig. 6) . Thus, although definite clinical
differences between groups were present, minimal variation in size, weight or

position of the ectopic tissue were observed. This may suggest that the mass of
the thyroid tissue, as judged by the thyroid scan, is only of relatively prognostic
value.

Tests for antithyroid antibodies were done in eight patients and in their
respective mothers. All children belonging to groups one and two were hypo
thyroid. No visible or palpable goiter or clinical symptoms of thyroid disease
were found in the seven mothers examined, although no tests of thyroid function
were performed.1 In all eight pairs, mother-child tests for precipitins ( gel dif

fusion in agar) or for antithyroglobulin agglutinins ( tanned red cell agglutina
tion ) were repeatedly negative.

The thyrotropic hormone (TSH) testâ€”In groups one and two, a significant
rise in the serum PBI was observed at two and six hours following the injection
of 5 units of TSH. Even with a second dose of TSH after 24 hours, no further

increase in PB! was observed. The rise of PBI at two and six hours is significant
at a level of, respectively, P< .01 and P< .05. No significant modification of PBI

was observed in the patients of groups of 3 and 4, either after one or two in
jections of TSH ( Table III).

DISCUSSION

Few endocrine glands have shown so much variation in shape and position
as has the thyroid gland. Aberrant thyroid tissue has been found from the base of
the tongue to the diaphragm ( 16) . This may be related to the embryological
development of thyroid tissue.

Thyroid tissue in the human fetus has been found as early as the 17th day.
The proliferative endoderm makes a depression on the bottom of the pharynx,
where it comes into close contact with the endothelium of the newly formed myo

cardium. This median portion of the thyroid tissue assumes the shape of a pouch

that is closely related to the aortic sac. As soon as the primitive myocardium
is disassociated from the pharynx, the thyroid assumes the shape of a vesicle with
a narrow connection with the pharynx ( 16 ) . This thyroid vesicle becomes more
differentiated and is dislocated from the primitive point to a position progres
sively more downward following the descent of the primitive heart. Thus, the
embryological heart exerts a definite mechanical influence on the formation of
the thyroid and its location in the neck.

Little is known about the factors that influence the critical steps which take
place during the descent of the primitive thyroid and heart, and one is tempted
to believe that they may play a definite, although unknown, role in the etiology
of ectopic thyroid. Immunologic and genetic factors have been considered of
some importance.

â€˜Inonly one mother was a goiter found; this later proved to have a high uptake of
radioiodide (65% in 24 hours) and had a negative suppression test. It is noteworthy that this
woman was the mother of the two siblings with ectopic thyroid.
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It has been suggested that maternal thyroid antibodies could directly or
indirectly play a role in causing congenital hypothyroidism. Chandler and his
associates ( 17 ) demonstrated that of 121 mothers, whose children were sup
posedly athyreotic cretins, 24.8 per cent had detectable antibodies. More than
%of the mothers,however,havenegativetestsfor autoimmunity.In our series,
no positive test for antithyroid antibodies was found in eight mothers or their
children with estopic tissue. Thus, it seems unlikely that autoimmunity has a
definite and consistent influence in causing thyroid dysgenesis, although participa
tion cannot be entirely excluded.

It has been suggested ( 18 ) that congenital cretinism may result from a
genetic defect of both thyroid tissue and the central nervous system. An elevated
incidence of skull abnormality by x-ray, clinical signs of neuromuscular impair
ment and electroencephalographic disturbances supported this theory. Clements
(19)believesthat geneticfactor mustbe presentin casesof sporadicor endemic
cretinism, noting that this condition is more common in small, isolated geo
graphical areas where inbreeding is quite common, favoring accumulation of
harmful genes.

No signs of neuromuscular impairment or abnormalities in the skull films
were observed in our patients. Furthermore, although two cases were detected
in the same family, no positive familial evidence of goiter was found in other
cases. A genetic chart was kept for most of the cases studied and no inbreedings

were detected. It seems unlikely that a recessive accumulated gene may act in
these cases, although only a more careful retrospective and planned study could
answer this point.

The extreme variation of the clinical picture is remarkable in thyroid
dysgenesis. Stanbury (20) states that cretinism is mainly due to thyroid insuffi
ciency during the embryological period. Normal thyroid function observed in the
adult life of some of these patients could be attributed to a greater supply of
iodide than during fetal life.

TABLE III

SERUM PB! OF PATIENTS WITH ECTOPIC THYROID AS AFFECTED BY TSH
ADMINISTRATION

(MG PER 100 ML)

Control 2 Hours 6 Hours 24 Hours 48 Hours
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Lobo and his associates ( 14 ) recently studied 26 cretins in an endemic
region of central Brazil. Only two could be classified as hypothyroid and 10 were
deaf-mutes. Signs of neuromuscular abnormalities and pathological alterations on
EEG were also reported. These authors comment that if thyroid deficiency is the
main cause of endemic cretinism, these neurological signs, including deaf-mutism,
should be observed more frequently in the supposedly athyreotic cretins, or in
patients with a complete block of the hormonal synthesis by means of one of the
inborn metabolic errors of thyroid hormones synthesis. It is possible that placental
transfer of thyroid hormones could prevent major neurological signs in these
cases, but not congenital hypothyroidism (14).

In most cretins that have been considered supposedly athyreotic, a thyroid
remnant could be responsible for a small production of thyroid hormone during
the embryonal life. Our own experience (only two of thirteen children were
athyreotic)and reportsfrom severaldifferentgroups (7-9)seems to agree that
athyreosisisa rareconditionand studieswith radioactiveiodidecan detect

Figs. 4, 5. The two adults in Group four showed normal body proportions and sexual
maturity. No signs of hypothyroidism but a very short stature is observed.
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ectopic thyroid tissue in most of the children with congenital hypothyroidism.
An argument can be put forward that the thyroid remnant would provide for

some thyroid hormone production during fetal life maintained for a variable
period of postnatal life. The thyroid hormone produced could possibly prevent
the appearance of neurological disorders that have been associated with endemic
cretinism, but have not been found in congenital hypothyroidism. The remark
able variation in the degree of hypothyroidism found in our cases supports this
view. The thyroid remnant in some cases provides for a close to euthyroid state
until adolsecence and in two cases, until adult life. A relative thyroid insufficiency,
however, might be present during all the postnatal life because, in any case,
these patients have achieved a normal adult height.

Whatever the cause for thyroid dysgenesis, it does not seem to act after post
natal life. The thyroid remnants were able to produce variable amounts of thy

â€˜41@@lI

h@.4@ -

$ 1

â€¢ 44.

@ @:

.@/

II

I' I.CCI@*@.C.I%$

.11111 r,,&I@@!

:@---@:Li-@@i

â€¢ . II@Ifl ._. -5.1 -. $@V'@ 111*11
â€¢ I â€¢I I II Ill II I â€¢â€¢;I.:I@I@

I I â€¢
1 â€¢

@ @â€˜I.

S

Fig. 6. Scans of the thyroid remnant (24 hours after radioiodine administration), from
patients JNS (group 3 bottom) and from ENL (group 4 top).
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roid hormone, accumulate radioiodine and respond to TSH stimulation. There
was no detectable plasma antibodies against thyroglobulin. In groups one and
two, an early and significant rise in the PB! was observed following TSH injec
tion. Groups three and four were unable to respond to TSH. Thus, larger doses
of TSH failed to affect the serum PBI in the latter groups. It was to similar types

of patients that the designation of â€œlow thyroid reserveâ€• was most appropriately

given(21).

No explanation could be given as to why patients with thyroid dysgenesis
have such a discrepancy in the clinical picture and in response to TSH stimu
lation. It may be possible that in groups three and four persistently higher levels
of endogenous TSH during postnatal life would be one of the factors envolved in

better thyroid function in these groups. Plasma TSH assay could possibly hell)
clarify this point.

In conclusion, no definite cause for thyroid dysgenesis was found in these

patients. Although response to the TSH test was not the same in two different

groups, no definite conclusion was reached. It may be suggested that an un
known intra-uterine factor may act in the early stages of thyroid gland genesis,

causing this anomaly. It is unlikely that this unknown factor is autoimmune, al
though it cannot be excluded as an acting recessive gene.

SUMMARY

Thirteen cases of ectopic thyroid tissue were followed for two years, divided
into four groups:

Group one: ( 4 cases ) presented a complete clinical picture of congenital
hypothyroidism, with marked mental retardation.
Group two: ( 5 cases ) developed hypothyroidism at different ages be
tween 1-5 years; usually these patients exhibit a less severe clinical pic
ture and variable mental retardation.
Group three: ( 2 cases ) the hypothyroidism began at adolescence with
normal sexual differentiation and intelligence, but a stunted growth.
Group four: ( 2 cases ) euthyroid adults with a palpable mass at sub
lingual region and short stature.

No neurological signs of deaf-mutism were found among these patients.
Familiar goiters or inbreeding were not found. Two cases, however, were found
in the same family. Considerable delay in the bone age, and four cases of epiphy
seal dysgenesis was observed in groups one andt wo. Radioactive scanning showed
in all cases, a small, usually round mass of thyroid tissue in the upper middle
cervical area. An attempt was made to correlate the size and weight of the mass
with the clinical picture, giving negative results.

Two and sixhoursaftera TSH stimulationtest,a smallincreaseinthe PB!
in groups one and two was noted.No responsewas observedin groups three
and four. This may suggest a different level of endogenous TSH in those groups.

In eight patients and their respective mothers, agar diffusion and tanned red
cell agglutinations tests were negative. These findings give little support for an
autoimmune background for these patients. It is suggested that perhaps an
intra-uterine factor may affect the normal glandular development. In nine cases
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the thyroid remnant was able to provide sufficient hormone for normal intra
uterine and variable postnatal development.
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