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A b s t r ac t
Introduction: Retrosternal goiters requiring mediastinal access for thyroidectomy comprises less than one-third of thyroidectomies performed
in major centers. This study aims to evaluate the outcomes of retrosternal goiters following thyroidectomies with mediastinal access.
Methods: The study is a retrospective review of all patients with mediastinal retrosternal goiter who underwent surgery between 1st April 2011 and
1st March 2021 at a tertiary referral hospital. Demographic, clinicopathological data, radiological, and treatment outcomes data were analyzed.
Results: A total of 13 patients underwent thyroidectomy with mediastinal access over a 10-year period from April 2011 to March 2021. Most
of the goiters were in the posterior mediastinum, with eight out of 13 symptomatic at presentation, and the most common compressive
symptom being that of dyspnea. Two-third of the resected retrosternal goiters were benign. The majority underwent a transcervical approach
in combination with sternotomy, with two goiters in the mediastinum accessed by VATS. Whilst there were no mortalities, morbidities related to
the complex surgery were mostly temporary hypocalcemia (30%) and laryngeal nerve injury (23%). Two patients presented with airway crises
that required intervention with ECMO and tracheostomy.
Discussion: Mediastinal goiters requiring surgery are uncommon and surgery can be challenging especially for those located in the posterior
mediastinum. Complications of retrosternal goiter surgery are like that of standard thyroid surgery, however, the incidence of hypoparathyroidism
and neuropraxia of the recurrent laryngeal nerve appears to be higher. Both ECMO and tracheostomy are strategies for difficult intubation.
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Introduction
The rates of thyroidectomies for retrosternal goiters range
between 3–30% in major centers worldwide due to the varying
definitions of retrosternal goiters, such as that described by
Sardi,1 Katlic 2 and Whitney. 3 The importance of establishing
extension beyond the thoracic inlet preoperatively helps to
determine whether mediastinal dissection is required and the
extent of dissection. Based on the site of origin, retrosternal
goiters may be classified as primary or secondary.4,5 Secondary
goiters commonly descend into the anterior mediastinum while
primary mediastinal goiters usually arise from ectopic thyroid
tissue located in the mediastinum and have no connection with
the cervical thyroid.
Most patients with retrosternal goiters are asymptomatic.
Symptoms of retrosternal goiters are mainly due to compression
of the trachea and venous structures and thyroidectomy may
improve their symptoms.6 Surgery is also indicated when there is
a suspicion of malignancy. Most thyroidectomies are carried out
via the transcervical approach. However, in retrosternal goiters,
manubriotomy, sternotomy, or video-assisted thoracoscopic
surgery with or without a transcervical approach provide the
mediastinal access required for the thyroidectomy.
We analyzed the outcomes of patients who underwent surgery
for retrosternal goiter that required mediastinal access.

Methods
We retrospectively reviewed all patients with retrosternal goiter who
underwent thyroidectomy with mediastinal access between 1st April
2011 and 1st April 2021 at our institution. All patients were evaluated
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preoperatively with clinical and biochemical investigations
(thyroid function tests), neck ultrasound, and X-ray of the chest.
Nodules that were suspicious underwent ultrasound-guided fine
needle cytology. The mediastinal extension of the goiter was
evaluated using chest CT scans to outline the anatomy of the goiter
and its relation to the structures in the mediastinum.
Whitney’s definition of retrosternal goiter requiring mediastinal
access for complete thyroid resection, or an intrathoracic component
extending 3 cm below the thoracic inlet was used in this study.
Both primary and secondary retrosternal goiters are included.
The simple, 3-grade classification system of RSGs, based on their
relationship with the aortic arch and the right atrium was used in this
study.7 This study was approved by the Institutional Review Board
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(DSRB:2020/00596). Exclusion criteria in the study were: children
(defined as under 21 in Singapore), incomplete data, and retrosternal
goiters treated by a cervical approach. The electronic medical
records of all identified patients were reviewed. Data regarding
the patients’ preoperative symptoms, comorbidities, presentation,
preoperative imaging, goiter extension below the thoracic inlet
seen on imaging, thyroid hormone profile, surgical approach,
postoperative complications, and thyroid histology were collected.
Frequencies were described as mean plus standard deviation for age,
pre-op TSH values, and follow-up time. The rest of the parameters
were analyzed using the Chi-square test for complications and a
p-value less than 0.05 was considered significant.

R e s u lts
A total of 1,336 patients underwent thyroidectomy during the study
period of whom 13 (0.9%) patients underwent thyroidectomy with
mediastinal access. Table 1 illustrates the patients’ demographics
for the study group. Nine out of 13 (69%) were females. Eight out
of 13 (61.5%) were symptomatic at presentation with the most
common compressive symptom being dyspnea (25%). Other
symptoms include dysphagia, neck swelling, and neck pain. Two
out of 13 (15%) patients did not have other comorbidities, while
the remaining had various comorbidities. Of note, four patients
Table 1: Demographics of the study cohort
Patient characteristics with retrosternal goiter
Gender (M:F)
Age (Median ± standard deviation; years)

n = 13
4:9
57.2 (±10.5)

Race

•
•
•
•

Chinese
Malay
Indian
Vietnamese
Euthyroid
Asymptomatic
Symptomatic
Symptoms

10 (76.9%)
1 (7.69%)
1 (7.69%)
1 (7.69%)
13 (100%)
5 (38.5%)
8 (61.5%)

•
•
•
•
•

Dyspnea
Dysphagia
Neck swelling
Neck pain
Loss of weight
Comorbidities

3 (25%)
1 (8.33%)
4 (33.3%)
2 (16.7%)
1 (8.33%)

•
•
•
•
•

Prior thyroid surgery
Diabetes mellitus
Hypertension
Rheumatoid arthritis
No comorbidities
Preoperative imaging

4 (30.8%)
2 (15.4%)
3 (23.1%)
2 (15.4%)
1 (7.69%)

•
•
•
•

Chest X-ray
Computed tomography of thorax or neck
Magnetic resonance imaging of the neck

4 (30.8%)
12 (92.3%)
2 (15.4%)

Positron emission tomography

3 (23.1%)
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had prior thyroid surgeries of which three were for multinodular
goiter, while one was for metastatic follicular cancer. All patients had
preoperative imaging, with the most common imaging modality
being that of computed tomography of the neck (92.3%). Based on
radiological findings, retrosternal goiters are described in terms of
their retrosternal extension and anteroposterior extension as seen
in Table 2. Among the retrosternal goiters resected, two-thirds were
benign, and one-third were malignant.
•

Nearly 69.2% of thyroidectomies were total thyroidectomies
while 30.8% were lobectomies, as illustrated in Table 3. The
majority of patients (61.5%) underwent a transcervical approach
in combination with sternotomy for mediastinal access of
the retrosternal goiter (Fig. 1). Alternative approaches for
mediastinal access include manubriotomy and video-assisted
thoracoscopic surgery. One patient underwent sternotomy only,
as seen in Table 3.
Table 4 summarizes the postoperative complications following
thyroidectomy with mediastinal access. There were zero mortalities
and zero myocardial infarction within the 30 days postoperative
period. Four patients (30.8%) had no postoperative complications
during the inpatient admission. While nine patients (69.2%) had
various postoperative complications as highlighted in Table 4. The
average length of postoperative stay was between 2 and 5 days,
and 76.9% of patients were discharged by POD 8.

Discussion
The important findings from this study are as follows: the incidence of
retrosternal goiters requiring mediastinal intervention in our cohort
is 0.7%. Patients with retrosternal goiter commonly present with
symptoms usually with dyspnea associated with neck swelling. The
most common site is the anterior mediastinum and is approached
predominantly by a sternotomy. The mediastinal approach is
not without its complications and commonly includes recurrent
laryngeal nerve palsy. In this series, mortality was nil and most
patients were safely discharged home within a few days of admission.
Table 2: Anatomical extent and pathology of the cohort requiring
mediastinal surgery
Thyroid characteristics

n = 13

Retrosternal extension

•
•
•

Above innominate
Innominate to bifurcation
Below bifurcation
Anteroposterior extension

3 (23.1%)
1 (7.69%)
9 (69.2%)

•
•
•
•

2 (15.4%)
6 (46.2%)
4 (30.8%)
1 (7.69%)
9 (69.2%)
4 (30.8%)

Anterior only
Posterior only
Both anterior and posterior
Neither
Benign histology
Malignant histology
Types of malignant histology

•
•
•

Metastatic papillary
Metastatic follicular

2 (50%)
1 (25%)

Follicular carcinoma

1 (25%)
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Table 3: Surgical approaches for the cohort
Surgery
ASA grade

Table 4: Incidence of postoperative complications in the cohort
n = 13

•
•
•

Grade I
Grade II
Grade III
Thyroidectomy

1 (7.69%)
5 (38.5%)
7 (53.8%)

•
•

Lobectomy
Total thyroidectomy
Surgical approach

4 (30.8%)
9 (69.2%)

•
•
•
•
•

Transcervical + sternotomy
Transcervical + VATS
Transcervical + manubriotomy + VATS
Transcervical + manubriotomy

8 (61.5%)
2 (15.4%)
1 (7.69%)
1 (7.69%)

Sternotomy only

1 (7.69%)

Fig. 1: Mediastinal access for a patient with sternotomy, showed a
compressive goiter in a patient with obstruction of superior vena cava
and tracheal compression

Randolph’s classification of retrosternal goiters according to their
location within the mediastinum and the extent of goiter extension
in relation to the thoracic structures can aid in the surgical approach
for thyroidectomies. 3 In our study, transcervical approach with
video-assisted thoracoscopic surgery was carried out for two patients
which had retrosternal extension below the level of the bifurcation and
posterior extension of the goiter. The majority, 92.3% had transcervical
approach in conjunction with sternotomy or manubriotomy, or
video-assisted thoracoscopic surgery. However, one patient had
sternotomy without transcervical approach, as he had a type III
isolated mediastinal goiter. The patient had a total thyroidectomy in
2014 for metastatic follicular thyroid cancer and received adjuvant
high-dose radioactive iodine. Subsequent CT imaging in 2015 showed
the presence of an anterior mediastinal nodule, and PET CT showed
FDG avid focus in his right clavicle and left thyroid lobe. The patient
underwent partial sternotomy, resection of the medial segment of
the right clavicle, right 1st rib, resection of an anterior mediastinal
mass, and thymectomy. While various mediastinal approaches exist,
with our limited data it is unlikely to compare the benefits of one
mediastinal approach over the other. However, in cases of isolated

Postoperative complications
No postoperative complications
Chest infection
Pneumothorax
Vocal cord palsy
Recurrent laryngeal nerve palsy
Phrenic nerve neuropraxia
Pleural effusion
Hypocalcemia
Tracheomalacia

n = 13
4 (30.8%)
2 (15.4%)
2 (15.4%)
3 (23.1%)
3 (23.1%)
1 (7.69%)
2 (15.4%)
4 (30.8%)
1 (7.69%)

Duration of postoperative stay

•
•
•

2–5 days
5–10 days

7 (53.8%)
3 (23.1%)

More than 10 days

3 (23.1%)

mediastinal goiter, a mediastinal approach without transcervical
incision can be considered as an option.
Complications of retrosternal goiter surgery are similar to that of
standard thyroid surgery, such as bleeding, recurrent laryngeal nerve
injury, hoarseness of voice, inability to raise the voice, and temporary
or permanent hypoparathyroidism. However, the incidence of some of
these complications appears to be higher due to the size of the large
goiters and extensive dissection required in most cases, especially
hypoparathyroidism and neuropraxia of the recurrent laryngeal
nerve.8 Wound infection and hematoma are also not uncommon. In
our study, three patients (23.1%) had recurrent laryngeal nerve palsy
post-surgery. Two patients had temporary neuropraxia and recovered
with speech therapy. In one patient the nerve injury was permanent as
she had a recurrence of MNG in her mediastinum following a previous
total thyroidectomy and tracheomalacia. The patient required
long-term speech therapy and injection medialization thyroplasty
twice following which her voice and swallowing symptoms improved.
It is important to carry out preoperative vocal cord assessment in
high-risk patients as the recurrent laryngeal nerve may be stretched
or injured during dissection. Preoperative assessment may help
guide the extent of surgery, especially in benign recurrent diseases
to minimize the risk of bilateral nerve injury.
Complications of pneumothorax after retrosternal goiter
surgery have been described.9,10 In our study, two patients
had a postoperative pneumothorax. One patient sustained a
left apical pneumothorax that required chest tube insertion
following a manubriotomy and right video-assisted thoracic
surgery for metastatic papillary thyroid cancer. The second
patient underwent transcervical incision and sternotomy
for en-bloc resection of metastatic papillary carcinoma with
manubrium and sternum, bilateral partial clavicle, 1st to 2nd
ribs, tracheal resection and anastomosis, and reconstruction
of the chest wall with Permacol mesh and pectoralis muscle
flap. The patient sustained a postoperative pneumothorax
secondary to tracheal dehiscence which was managed with chest
drain insertion and closure of the dehiscence with pectoralis
muscle flap. While pneumothorax may be a rare complication
after thyroidectomies in patients with malignant retrosternal
goiters requiring extensive resection, they may be at higher
risk of pneumothorax.
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Fig. 2: CT images of a patient with a large mediastinal goiter with tracheal compression and dysphagia extending below the tracheal bifurcation

ECMO and subsequent femoral-arterial ECMO, she continued
to desaturate, and an emergency tracheostomy was ultimately
carried out. In this scenario, emergency tracheostomy was the
rescue to the difficult airway when ECMO had failed despite good
flow rates of 3.5 liters/min. In the 2nd patient with a large recurrent
multinodular goiter, the trachea was narrowed to about 8 mm.
Anticipating a difficult airway the femoral vessels were cannulated
in preparation for ECMO. However, awake fibreoptic intubation was
possible in this patient and did not require ECMO. Thus, both ECMO
and tracheostomy are strategies for difficult intubation.

C o n c lu s i o n

Fig. 3: Acute airway obstruction (just about 2 mm of tracheal space) in
a patient who presented with stridor and bradycardia with mediastinal
anaplastic thyroid cancer in whom salvage surgery was not possible

In most patients with a retrosternal goiter, even in the large
ones, intubation is usually straightforward as the laryngeal opening
is generally in the normal position. Large retrosternal goiters can
result in difficult intubation at anesthesia when there is significant
compression of the trachea or significant mediastinal extension.
The risk posed to the airway by a large retrosternal goiter can
be anticipated in most patients with preoperative axial imaging
(Fig. 2). Where there is an anticipation of difficult intubation, a joint
multidisciplinary approach with the surgeon, anesthesiologist, and
nurse anesthetist is required. An algorithm for difficult airways
has been proposed by the difficult airway society.11 In cases
where intubation may not be possible or failed with multiple
attempts, veno-venous or veno-arterial Extracorporeal membrane
oxygenation (ECMO) may be an option (Fig. 3).12
In our study, there are two cases of difficult airways worth
mentioning. One of the patients presented with significant
compressive symptoms with a preoperative nasoscope showing
distortion of the epiglottis, glottic area, mild pooling of saliva,
and a bulge in the posterior wall from the retrosternal goiter.
Imaging with CT neck and thorax showed severe narrowing of the
trachea to 3 mm (Fig. 1). The patient had a failed fibreoptic awake
intubation and needed ECMO. However, despite femoral-femoral
84

Retrosternal goiter requiring mediastinal access in combination
with transcervical approach is not uncommonly encountered
in clinical practice. Most retrosternal goiters are asymptomatic
and where symptomatic usually associated with compressive
symptoms. Preoperative imaging is important in determining
the surgical approaches for mediastinal access and in predicting
difficult airways during intubation. Preoperative assessment of
the vocal cord can be considered in patients with higher risks of
recurrent laryngeal nerve palsy.
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