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Abstract

The presence or absence of thyroid glandular tissue demonstrated by thyroid scintigraphy
is important for genetic and prognostic counseling and for acceleration of diagnosis in other
affected siblings. Technetium-99m-pertechnetate thyroid scintigraphy was performed on 27
children with cretinism at the Division of Nuclear Medicine, Faculty of Medicine Siriraj Hospital
during the 5-year period from June 1991. Based on scintigraphic findings, three main groups
of thyroid localization were seen. Thirteen (48.1%) were athyrotic while 3 (11.1%) had an ectopic
thyroid and 11 (40.8%) had gland in normal position. Perchlorate discharge test was performed
in 8 children of the last group and the results were positive indicating an organification defect.
Thyroid scintigraphy and perchlorate discharge test provided the useful information for
diagnosis, follow-up, and prognosis in children with cretinism.

Hypothyroidism is not generally suspected
at birth and more frequently becomes apparent
during childhood(1). Primary congenital hypothy-
roidism may be due to an absent or hypoplastic
gland, an ectopic gland or an inborn error of thy-
roid hormone metabolism(2). Determination of the
cause of hypothyroidism is of genetic, epidemio-

logic and prognostic importance(3).

Thyroid scintigraphy plays an important
role in the evaluation of the thyroid gland due to
the functional and anatomical information of the
gland. We reported the scintigraphic pattern in 27
children with cretinism in Siriraj Hospital between
June 1991 and May 1996.
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MATERIAL AND METHOD

Between June 1991 and May 1996, 27
children with biochemical diagnosis of cretinism
underwent 99MTc thyroid scintigraphy in the Divi-
sion of Nuclear Medicine, Department of Radio-
logy, Siriraj Hospital. 99mTc pertechnetate thyroid
scintigraphys were performed on these children
utilizing a gamma camera with a low-energy
general-purpose collimator. The radionuclide dose
was 500 pCi to 1 mCi. Three scintigraphic patterns
of thyroid localization were noted; (a) no detectable
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thyroid activity, (b) ectopic location and (c) normal
location with normal or increased size and uptake.

Eight children with normal location of the
thyroid gland underwent perchlorate discharge test
using 10 uCi of 1311, With a scintillation probe
and scaler, thyroid uptake was performed every 10
minutes for 60 minutes. Then the patients were
administered potassium perchlorate. Thyroid uptake
was subsequently measured every 10 minutes for
30 minutes. A discharge of greater than 5 per cent
indicated an organification defect(4).

Table 1. Clinical and laboratory data in 27 hypothyroid patients.
Patient Sex Age (yr) TSH (m[U/L) T4 (ug%)
Group 1 No detected thyroid activity
1 F 67/12 78.8 0.5
2 F 6/12 66.3 3.8
3 F 2 73.4 03
4 F 13/12 100 0.3
5 F 9/12 67.1 0.2
6 F 18/12 106 0.2
7 M 13/12 100 0
8 F 12/12 97 0.1
9 F 24/12 200 0.5
10 F 8 100 0.4
11 F 3/12 15 29
12 F 9/12 67.2 0.1
13 F 6/12 3245 0
Median 97 * 0.3 **
Range 15-324.5 0.0-3.8
Group 2 Ectopic thyroid
14 F 4 103.8 0.1
15 M 2 150 04
16 F 5 69.1 38
Median 103.8 * 0.4 **
Range 69.1-150 0.1-38
Group 3 Normal location
17 M 5 9 34
18 F 6/12 66.3 04
19 M 2/12 933 32
20 F 10 6/12 100 24
21 F 66/12 150 04
22 F 5/12 100 0
23 F 6 100 1
24 F 8 100 0.9
25 F 9 245 238
26 M 2/12 405.6 0.7
27 M 1/12 159.7 37
Median 100 * 1 **
Range 9-405.6 0-3.7

* p value = 0.75 (Kruskal-Wallis One Way Analysis of Variance)
** p value = 0.1 (Kruskal-Wallis One Way Analysis of Variance)
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Kruskal-Wallis one way analysis of
variance were derived for serum TSH and Ty levels
in three groups of the patients.

RESULTS

The diagnosis of hypothyroidism was
diagnosed in all subjects by higher than the upper
normal limit of serum TSH levels (normal TSH
0.3-6 mIU/L) and serum T4 levels of less than 4
pg% (normal T4 4-11 pg%) (Table 1).

99mTc pertechnetate thyroid scintigraphy
in these 27 children demonstrated no thyroid tissue
in 13 patients (48.1%) (Fig. 1). Three children
(11.1%) had ectopic thyroid gland. In these
patients, there were 2 cases of lingual thyroid and
a case of sublingual location (Fig. 2). The remaining
11 children had normally located glands (Fig. 3).
Eight children of the last group had positive results
of perchlorate discharge test indicating an organi-
fication defect (Fig. 4). The two patients with dys-
hormonogenesis in this report were siblings (case
no. 22 and 27).
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Fig. 1.
thyroid activity.
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DISCUSSION

There was no significant difference
between the biological findings, TSH and T4 (p
value = 0.75 and 0.1 respectively by Kruskal-Wallis
One Way Analysis of Variance) and the scinti-
graphic findings of the thyroid gland in this study.
The results of the thyroid imaging showed the
spectrum possible for gland anatomy, ranging from
athyrotic, through lingual or sublingual thyroids, to
normal or enlarged glands in a normal location.
Our results were similar to previous reports that
thyroid dysgenesis (aplasia, ectopia) was the
most common etiology of congenital hypothy-
roidism(3.5).

A high percentage (40.8%) of patients had
normally located glands with positive results of
perchlorate discharge test. These were similar to
the results reported by Desonki et al(3). It is
important to distinguish dyshormonogenesis from
dysgenesis. Athyrosis and ectopic thyroid recur
very rarely in the same family, whereas, hypothy-
roidism due to defects in thyroid hormone syn-
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99mT, pertechnetate thyroid imaging of an infant with athyrosis showed absence of detectable
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Fig. 2. Thyroid imaging (99mT pertechnetate) demonstrated ectopic thyroid tissue in sublingual
location.
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Fig. 3. Thyroid imaging (99mTc pertechnetate) of an infant with dyshormonogenesis. The thyroid was
enlarged and situated in normal position.



600 P. PUSUWAN et al.

J Med Assoc Thai August 1998

% discharge 12.7 %

Counts

16000

14000

KCIO,

12000

10000

8000

6000

4000

2000

0 1

1 J

0 20

Fig. 4.

60 80 min.

Perchlorate discharge test of the patient in Fig. 3 was positive (12.7% discharge) indicating an

organification defect. The perchlorate discharge test of this patient's older sister was also

positive.

thesis and metabolism are inherited as autosomal
recessive traits with an estimated frequency of 25
per cent in siblings(6). The presence and location
of the thyroid gland in children with cretinism has
direct effect on genetic counseling and prognosis.
Thyroid imaging is accurate in categorizing these
entities. The study can be easily performed giving

low radiation exposure to the children.
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