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Case
Report

Introduction

An enlarged thyroid gland extending into the mediasti-
num is referred to as a substernal goiter. Most substernal
goiters are located in the anterior mediastinum. A small
percentage of goiters have been reported to extend into
the posterior mediastinum.1,2) Although the majority of
substernal goiters are histopathologically benign, a low
incidence of malignancy ranging from 2 to 21% is de-
scribed.2) We report on a rare case of substernal thyroid
carcinoma extending into the posterior mediastinum
which was resected by partial sternotomy combined with
video-assisted thoracoscopy.

Case

A 48-year-old man was found to have a chest roentgeno-
gram showing a tracheal deviation on a regular checkup
in July 2005 (Fig. 1A). He was referred to our hospital
for further examination. His medical history and clinical

status were unremarkable. His daughter who was a high
school student had a goiter as a child. He smoked 20 ciga-
rettes a day for 12 years until 30 years of age. Laboratory
tests revealed nothing except a high anti-thyroglobulin
antibody of 11.4 U/ml. The serum levels of free thyrox-
ine, thyroid-stimulating hormone, and thyroglobulin were
normal. A computed tomographic (CT) scan of the chest
demonstrated a heterogenous mass with calcification. This
was located posterior to the large vessels and compressed
the trachea (Fig. 1B). A fine-needle aspiration specimen
from the cervical, not from the mediastinal portion, was
cytologically assessed as benign.

An operation was performed on September 1, 2005.
The patient was placed in a supine position with his right
arm extended after placement of a double-lumen endot-
racheal tube. Initially, a collar skin incision (8 cm) was
performed and both thyroid lobes were exposed;
posteroinferiorly, the right lobe was noticeably enlarged
within the mediastinum. A midsternal incision (12 cm)
from the suprasternal notch to the 3rd intercostal space,
which was transversely continued along the upper border
of right 4th rib (5 cm)(Figs. 2 and 3). The 3rd intercostal
muscles were separated, and the right internal mammary
vessels were divided and ligated. The right half of the
sternum was transected transversely, and the sternum was
incised longitudinally up to the suprasternal notch. The
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left brachiocephalic vein, superior vena cava (SVC) and
right brachiocephalic vein were exposed and taped. The
SVC was retracted to the right and the ascending aorta to
the left after division of the upper anterior and posterior
layers of the pericardial sac. The tumor and pretracheal
lymph nodes were densely adherent to the right side of
trachea. These were carefully dissected from the right re-
current laryngeal nerve. Due to the upper and lower pos-
terior sides of the tumor being adherent to the right bra-
chiocephalic vein and the posterior portion of the azygos
vein, the tumor was dissected from these veins with a 5-
mm thoracoscopic viewing through 5.5-mm thoraco-ports
embedded in the right 4th and 6th intercostal spaces on
the anterior axillary line (Fig. 2). The postoperative re-
covery was uneventful. In the en broc resected specimen,
the tumor measured 10×4×3.5 cm in size and weighted
95 g. Histopathologically, the tumor showed well differ-
entiated papillary adenocarcinoma of thyroid with medi-
astinal extension. Non-carcinomatous thyroid tissue was
not found in the mediastinal portion of the tumor. The
pathological stage was stage III (pT4N1bM0) because of
the presence of one prelaryngeal and 2 mediastinal lymph
nodes metastases.

Discussion

Substernal goiters are classified according to whether they
are completely confined in the thorax arising from het-
erotopic thyroid tissue, or originate from the downward
extension of the cervical goiters.3) In the present case,

Fig. 1.  Mediastinal mass posterior to the large vessels and tracheal deviation to the left side are shown in the chest roentgenogram
(A) and CT (B) on admission.

Fig. 2.
A: Intraoperative photograph shows the partial sternotomy and

small anterior thoracotomy combined with video-assisted
thoracoscopy.

B: The schema of (A).
     Arrow, thoracoscopy; arrowhead, endoscopic forceps; *,

right phrenic nerve.
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normal thyroid tissue was not demonstrated within the
mediastinal mass pathologically, suggesting that the tu-
mor did not derive from the heterotopic goiter. If the goi-
ter arising from the inferior pole of the thyroid gland is
sufficiently large, it will extend outside the normal con-
fines of the thyroid bed and grow into the anterior medi-
astinum, which is a common location for a substernal goi-
ter. However, 7–15% of substernal goiters developing
from the posterolateral aspect of the gland have been re-
ported to project down into the posterior mediastinum.1,2,4)

The majority of substernal goiters can be successfully re-
moved through a cervical collar incision.2,3,5,6) However,
the sternotomy has been reported to be required in 3.3–
30.4% of patients undergoing surgery for substernal goi-
ters.3,5) Other authors have proposed that cervical access
combined with a median sternotomy or thoracotomy
should be considered in cases of recurrent intrathoracic

Fig. 3.  Postoperative photograph.
Arrow, main skin incision; white arrowheads, thoracoscopic
incision; black arrowheads, drainage wound.

goiter, vasoaggressive lesions causing SVC syndrome, or
carcinomas requiring mediastinal lymph node dissec-
tion.3,5,6) In the present case, with the right recurrent laryn-
geal nerve passing between the tumor and trachea, a thora-
coscopic approach did not allow us to preserve the nerve.
The required meticulous dissection of the tumor, because
of suspected malignancy was impracticable with partial
sternotomy alone without large thoracotomy. Although a
thoracoscopic approach to mediastinal tumors is well es-
tablished, few reports about thoracoscopic surgery, com-
bined with partial sternotomy for the cervicomediastinal
tumor extending into the posterior mediastinum have been
published.

A partial sternotomy with thoracoscopic assistance in
this case enabled us to resect the tumor without changing
the position of the patient. This is less invasive and will
possibly be applied not only for substernal thyroid can-
cer but also for malignant cervicomediastinal tumors ex-
tending into the posterior mediastinum.
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