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ABSTRACT 
A case of substernal goiter is reported. A 78-year-old female was admitted to our hospital 

with no symptoms. Chest roentgenography on admission showed that a mass of 3 by 5 cm in 
size with calcification located in the substernal region. Computed tomography of the chest and 
aortography revealed that the mass was attached to the trachea, but the connection to the 
great vessels was not clear. Pathological findings of the incisional biopsy specimen showed 
thyroid tissue with no evidence of malignancy. Our clinical diagnosis was substernal goiter. 
Surgery was not carried out in this case, based on the literature. Surgery is indicated in case 
of malignancy or in cases with severe illness such as respiratory disorder and superior vena 
cava syndrome. 
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Substernal goiter is a rare condition. As few as 
60 cases have been reported in Japan l). The in­
dication of surgery is controversial because of va­
rying frequencies of malignancy. In this report we 
present a case of substernal goiter, and discuss the 
definition, diagnosis, and operative indication. 

CASE REPORT 
A 78-year-old female was admitted to our hospf­

tal on October 16th, 1992 for the abnormal find­
ings of the chest X-ray. She had no symptoms 
such as cough, hoarseness, and flushing. An ab­
normal shadow at the upper mediastinum had 
been noticed in the chest X-ray film of 1991 in 
the general health examination (Fig. 1). 

Physical examination revealed a firm nodule 1 
by 1 cm in size at the substernal notch with the 
neck extended position, but neither lymphnodes 
nor goiter was palpable. Laboratory examination 
showed euthyroid, but autoimmune thyroiditis 
was unable to be ruled as a result of a high level 
of antimicrosome antibody (Table 1). 

On admission displacement of the trachea was 
found on the posterior to anterior view of chest 
X-ray film. This was caused by a mass with calci­
fication (Fig. 2). The site of the mass was shown 
to be the upper mediastinum in the substernal 
cavity, using the lateral view. 

Ultrasonography of the neck showed no mass 

lesion. Computed tomography of the chest showed 
that the mass was attached to the trachea in the 
thorax. The invasion to the great vessels was not 
clear. The deviation of the trachea was apparent 
only at the level of cervical notch (Fig. 3). 

Aortography revealed no hyper- nor hypovascu­
larity from the internal thoracic artery and the 
inferior thyroid artery, and showed no deviation 
of the aorta (Fig. 4). 

Incisional biopsy was carried out on October 
29th, 1992. A transverse cervical incision was 
used under local anesthesia. The mass was easily 
exposed behind the sternohyoid muscle. The tu­
mor was found to be larger at the substernal 
space. The adhesion to the trachea was rigid. The 
tumor had a pedicle attached to the thyroid 
gland. Wedge biopsy was made for the pathologi­
cal examination. 

Pathological findings showed the thyroid tissue 
with marked calcification. There were no findings 
of malignancy. It was diagnosed as mediastinal 
goiter (Fig. 5). 

No additional surgery was performed because of 
the patient's rejection of any surgical treatment. 
She was discharged on November 6th, 1992. Fol­
low up will be conducted based on the results of 
the laboratory data, X-ray, and computed tomo­
graphy every 3 months. 
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Fig. 1. Abnormal shadow was noted in Chest X­
ray in 1991. 

Table 1. Laboratory data 

TSH 0.2 µU/ml (0.6-4.9) 

Free T3 3.9 pg/ml (2.6-5.4) 

Free T4 1.3 ng/dl (0.8-1.9) 

Thyroglobulin 13 ng/ml (59> ) 

Microsome Ab. 800x (100 x >) 

DISCUSSION 
Regarding the definition of the substernal goi­

ter, there are two major concepts. One is that of 
a solitary tumor, which maintains no connection 
to the thyroid gland7), and the other is a tumor 
with possible connections to the thyroid gland5). 

We prefer the latter concept because substernal 
goiter arises from the cervical thyroid tissue, 
grows inferiorly through the thoracic inlet, and 
maintains the pedicles to the thyroid gland for 
the blood supply in its development4-7). 

Symptoms of substernal goiter are caused by 
compression to the great vessels and trachea dur­
ing its growth. One symptom is the hoarseness 
due to the tracheal compression. Another is the 
superior vena cava syndrome by compressing the 
major vessels4•6). Most patients are aware of their 

Fig. 2. Chest X-ray on admission revealed that the 
trachea was displaced by the the mass at the upper 
mediastinum. The tumor size had not changed in 
comparison with the findings of one year before. 

Fig. 3. Computed tomography of the chest showed 
that the mass was attached to the trachea. 

symptoms for more than 10 years before seeking 
medical attention4) because of the slow growth of 
the tumor. The history is useful for clinical diag­
nosis of substernal goiter, while imaging studies 
are useful for early diagnosis. 

The plain X-ray is helpful for monitoring the 
recognition of the size, the location, and the tra­
cheal compression in the mediastinum. Computed 
tomography of the chest is also useful in asses-
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Fig. 4. The deformity of the great vessels and the 
tumor vessels was not clear in aortography. 

Fig. 5. Low-power view of the mediastinal goiter 
showing non-neoplastic thyroid gland with hyaline 
connective tissue and calcification (HE). 

sing the compression to the trachea and great 
vessels. Thyroid scintigraphy with 13l I or 123I is 
used to determine specifically whether the mass 
found at the anterior mediastinum is definitely of 
thyroid tissue3). Pathological examination of the 
specimen from the incisional or needle biopsy is 
the only method to identify the tissue as thyroid 
and to examine the presence of malignancy. 

There is some difference in the operative indica­
tion described in the English literature and the 
Japanese literature. In the former1•4), operative 
indication is applied to cases in which tracheal 
compression is so severe that it causes hoarse­
ness and shortness of breath2·6•8). In the lat­
ter2·6·8), however all cases of substernal goiter 
have operative indication because of the frequent 
occurrence of occult papillary thyroid carcinoma. 
The incidence of malignancy in substernal goiter 
is estimated to be as high as 45.8 % in Japan by 
the nationwide statistical analysis of more than 
244 patients8), while 2 to 5 % in western coun­
tries by the analysis of more than 300 cases l). In 
our case, according to the former operative in­
dication surgery should not have been carried out 
on the basis of the patient's clinical course. How­
ever according to the latter operative indication, 
surgery should have been carried out in order to 
prevent from developing malignant tumor. We 
await a follow up result. 
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