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Intrathoracic thyroid masses are rare but
occur in 5.8% of all mediastinal masses (1).
The definition of the mediastinal thyroid
mass seems to vary across the literature.
Generally, the most accepted definition of a
retrosternal goiter is a thyroid gland which
extends below the thoracic inlet. A
mediastinal mass can also be described by
its association with the aortic arch or
whether it reaches the level of T4 on a chest
XRAY, or whether more that 50% of the
gland is below the thoracic inlet (2). The
definition  becomes important  when
planning surgical removal.

An intrathoracic (substernal) goiter can be
either primary or secondary. Primary
posterior substernal goiters arise from
accessory or aberrant thyroid tissue within
the mediastinum and consist of only less
than 1% of retrosternal goiters. Their blood
supply is derived from the intrathoracic
arteries and do not have connections with
the cervical thyroid gland and have an
origin that is embryologic (3, 4). Secondary
mediastinal goiters (MG) are more common
than primary MG and are more likely to
present to the Head and Neck surgeon. MG
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goiters are mostly located in the anterior
and middle mediastinum, and rarely (10-
15% of cases) in the posterior mediastinum
(5). The blood supply is derived from the
inferior thyroid arteries.

A secondary mediastinal goiter can be
further subdivided into whether it is a
“forgotten goiter”. Massard et al. coined
this rare entity as a goiter that identified
post thyroidectomy but is not connected to
the cervical thyroid. It may represent
residual thyroid remnant or an incompletely
resected cervical goiter or a completely
separate and autonomously functioning
thyroid tissue that becomes hypertrophic
following removal of the cervical thyroid
(6,7).

In secondary MG, swallowing, gravity and
thoracic negative pressure can promote
growth of a large thyroid nodule into the
anterior mediastinum by following the path
of least resistance between the trachea and
sternum (8). Anterior extension is more
frequently seen however, less commonly if
the goiter extends posterior behind the
brachiocephalic artery, the large space can
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accommodate a goiter without notable
symptoms until it is of significant size (9).

Up to 40% of substernal goiters are
asymptomatic and found incidentally (10).
If symptoms are present, the most common
symptom of a substernal goiter is dyspnea
with a feeling of being short of breath that
may or may not be positional (11). The
second most common symptom s
dysphagia mostly to solids and can be
associated with laryngopharyngeal reflux
(12). Dysphonia is less common but an
important factor to note preoperatively with
assessment of vocal cord mobility with
laryngoscopy. Less frequently, superior
vena cava syndrome is noted and can be
assessed by Pemberton’s maneuver (the
face turns red once the patient raises their
arms above their head for a few minutes).

Ultrasound is the first line imaging in a
patient with a cervical goiter followed by
fine needle aspirate of any suspicious
nodules. If a substernal goiter is suspected a
CT scan with contrast of the neck and chest
is recommended as the gold standard for
further work up. The relationship between
the goiter and the vasculature (aortic arch,
common carotid artery, brachiocephalic
artery, subclavian artery and veins) is noted,
which can help anticipate whether or not a
sternotomy will be required. When the
goiter extends below the aortic arch, this
makes removal more difficult and can be a
risk factor for requiring a sternotomy (13).
As part of the biological work up, TSH,
TSH — receptor, thyroperoxidase and
thyroglobulin antibodies should be drawn
since autoimmune dysfunction of the
thyroid is a risk factor for surgical
difficulties (14).

Patients with an asymptomatic goiter is not
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in itself an indication for surgery, however
in a young patient the risk of the goiter
growing, becoming compressive, or
malignant is a strong indication for surgery
even in the absence of symptoms (15,16).
Medical management with exogenous
thyroxine will not reduce the size of the
gland enough to relieve symptoms and
often surgery is required (17). Generally,
there is a consensus that most MG can be
removed transcervically with an incision
through the neck. Primary sternotomy is not
the standard approach for most mediastinal
goiters especially if they are located in the
anterior mediastinum. Anticipation for a
sternotomy approach is required if the
goiter extends below the aortic arch and/or
if malignancy is suspected but does not
necessitate this procedure.

The incident of sternotomy is rare, but
occurs anywhere from 0-11% (18,19). The
variability of this number can be explained
by the lack of a uniform definition of a
substernal goiter. Historically, De Perrot
reported the indication for sternotomy is a
goiter of 10 cm in size, which was later
revised to 15-20 cm (20). Further
experience has demonstrated that size is a
consideration in addition to the extent of the
goiter below the tracheal bifurcation,
vascular structures, associated lymphade-
nopathy with suspicious malignancy, and
whether the goiter is localized to the
posterior or anterior mediastinum (21).
Predicting whether a sternotomy is required
is important because it poses greater risk to
the patient with a prolonged recovery
compared to a cervical incision with risks
including hematoma, mediastinitis, abscess,
osteomyelitis, chest bone fracture and
sternal dehiscence (22).

Cho et al. found the preoperative imaging
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feature that was most predictive for safe
cervical removal of a goiter was the
presence of a clear tissue plane around the
nodule in the mediastinum (23). Later work
by Nankee et al. found in their retrospective
review of 220 patients with large thyroid
glands, that patient with chest pressure and
voice changes were more likely to receive
sternotomy, and had thyroid tissue below
the level of the aortic arch. In their series, 7
(5.5%) required sternotomy (24). In more
recent literature, Cohen et al. summarized 4
main factors had an increased likelihood of
sternotomy in their retrospective review;
malignancy, posterior mediastinal involve-
ment, substernal extension inferior to the
aortic arch, and ectopic goiter (25).

The rate of malignancy is reported to range
from 3-21% in patients with substernal
goiters (26). In a multicenter retrospective
study involving 19,662 patients involving 6
large centers, 1055 patients had a
cervicomediastinal goiter treated with a
cervical approach, and 69 patients were
treated with a sternal split approach. The
malignancy rate was higher in patients with
cervical mediastinal extension (22.4%), and
in patients treated with sternotomy (36.2%)
compared with patients treated for their
cervical goiter (10.4%) (27). Complications
were also higher in the group of patients
treated with a cervical mediastinal goiter
compared with the cervical goiter including
transient and permanent hypocalcemia,
transient and permanent recurrent laryngeal
nerve palsies, phrenic nerve palsy, and
seroma/hematoma (28). In Cohen’s smaller
series, they found a 11.5% rate of
malignancy  which  excluded  micro-
carcinomas. Only 1 out of the 13 cancers
required a sternotomy. Consideration
should be given for a sternotomy if
malignancy is suspected and adherence to
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mediastinal blood vessels is encountered.

The size of the goiter can play an important
role in whether a sternotomy is required
since the goiter needs to be pulled up
through the thoracic inlet. However, goiter
weight or volume is not predictive in
patients with a large cervical component
(29). Extra room can be temporarily
acquired with  temporary  trachea
compression; however, care is required to
keep the capsule of the tumor intact to
avoid potentially seeding malignant cells.
Different studies have shown that size or
volume can play a role in determining
whether the goiter will fit through the
thoracic inlet, however the best predictive
factor for a sternotomy is the degree of
inferior extension of the goiter beyond the
aortic arch seen on CT or MRI (30). Cohen
et al. showed that this led to a 50% chance
of requiring a sternotomy.

Most substernal goiters are removed
transcervically, however in the event of
difficult to control bleeding the procedure
can be converted to a sternotomy incision.
Migliore et al. demonstrated situations
where video mediastinoscopy can be useful
for safe mediastinal goiter removal
potentially reducing the risk for hemorrhage
and sternotomy (31). In their cohort of
seven patients, video mediastinoscopy was
a useful tool in situations where adherence
to the mediastinal pleura and vascular
structures were present. Direct visualization
of surrounding vessels enabled the surgeons
to avoid hemorrhage and potentially a
sternotomy as well as leaving a residual
thyroid behind.

In patients where more definitive surgical
treatment is not possible due to their poor
candidacy for a general anesthetic, medical
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therapy can be considered in select patients.
Generally, the effectiveness of
levothyroxine treatment in large goiters is
limited and suppressive treatment is not
recommended (32). Long term suppressive
treatment can lead to symptoms of
thyrotoxicosis, reduction in bone mineral
density and atrial fibrillation making this
form of treatment less desirable, and less
effective in volume reduction. Radioactive
iodine ablation has been associated with a
40-60% reduction in volume within two
years of therapy (33). Pretreatment with
recombinant human TSH (rh TSH) can
improve the long-term effect of radioactive
iodine therapy reduce the required dose of
radioactive iodine (34). However, treatment
is not without side effects such as transient
goiter swelling (up to 15-25% increase in
size), radiation thyroiditis, hypothyroidism,
secondary hyperthyroidism, or radiation
induced malignancies such as breast cancer
(35).

In conclusion, safe removal of a mediastinal
goiter can occur majority of the time
through a cervical excision. The potential
for a sternotomy should be reserved for
worrisome features seen on CT scan or
suspected malignancy that may make
cervical removal difficult. Video
mediastinoscopy can be a useful adjunct to
safe removal of a mediastinal goiter for
effective visualization in the mediastinum.
Recovery from a sternotomy can take
longer in comparison with a cervical
approach with a greater risk for potential
complications. When surgical therapy is not
possible, radioactive iodine treatment is
more effective than levothyroxine treatment
for shrinkage of a large goiter, but is not
free from complications or side effects (36).
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