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Simultaneous unilateral anterior thoracoscopy with transcervical
thyroidectomy for the resection of large mediastinal thyroid goiter
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Background: Almost 25% of thyroid goiters have an intrathoracic component. Although the majority
of mediastinal goiters may be approached through a cervical approach, up to a third of substernal goiters
require a sternotomy or thoracotomy for resection. As an alternative to conventional sternotomy, we herein
describe a combined anterior thoracoscopic and transcervical approach to large mediastinal thyroid goiters.
Methods: Between 2012 and 2015, seven patients with symptomatic thyroid goiters with significant
intrathoracic extension were approached via simultaneous cervical exploration and anterior thoracoscopy.
Thoracoscopy was performed on the side of maximal goiter extension.

Results: Simultaneous thoracoscopy and transcervical thyroidectomy was technically successful in all
patients. No patients required conversion to open approach and one patient required reoperation for
hemorrhage.

Conclusions: Simultaneous anterior thoracoscopy and cervical exploration is a safe and effective approach

to large mediastinal thyroid goiter. Patients with significant intrathoracic goiter extension may benefit from

preoperative thoracic surgical evaluation and planned thoracoscopy at the time of thyroidectomy.
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Introduction

Thyroid goiters with mediastinal extension are relatively
common entities. In areas where iodine deficiency is
common, up to 25% of thyroid goiters may have a
retrosternal or substernal component (1). Thyroid goiter
with mediastinal extension presents a unique challenge
from the preoperatively planning and intraoperative
management standpoint. Traditionally, endocrine surgeons
have recommended resection for all large goiters whether
symptomatic or asymptomatic. However, increased risk of
complications for resection of larger goiters in asymptomatic
patients, particularly those with significant mediastinal

extension, has led some surgeons to take a less aggressive
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stance in the surgical management of these patients.

The vast majority of thyroid goiters with mediastinal
extension may be resected via the standard transverse
cervical collar incision approach by bluntly delivering
the mediastinal component into the neck. Approximately
11% of mediastinal goiters require additional exposure of
the mediastinum either via a thoracotomy or sternotomy
in order to resect the goiter (2). In 5% to 37% of cases,
thoracic exposure is required for resection of reoperative
cases for recurrent or residual disease where simple cervical
approach is not possible (3). The most common approach
for mediastinal extension is a complete or partial sternotomy
which carries with a non-insignificant morbidity including
postoperative pain, mediastinitis, sternal dehiscence,
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bleeding, and infection.

Minimally invasive approaches to the thorax and
mediastinum have gained popularity in recent years due
to the decreased incidence of postoperative pain, bleeding
and pulmonary morbidity associated with thoracoscopy in
comparison to thoracotomy and sternotomy. Thoracoscopy
and more recently, robotic assisted thoracoscopy have
been used with increasing frequency to approach lesions
in the mediastinum. Thoracoscopy allows excellent access
to the anterior, middle, and posterior compartments
of the mediastinum. Whereas a sternotomy provides
adequate exposure of the anterior mediastinum, it does
not provide adequate exposure of the posterior and middle
mediastinal compartments. Therefore, goiters with
retrotracheal, paratracheal, para-aortic, and retroesophageal
extension would best be approached by a thoracotomy or
thoracoscopy. Al-Mufarrej et al. described two cases of
combined mediastinal goiter resection using robotic assisted
lateral thoracoscopy for mobilization followed by patient
repositioning and cervical exploration for completion of
resection. This did not add significantly to operative time
and limited the morbidity of combined cervical exploration
and median sternotomy (4). The limitation of this approach
is the need to reposition the patient intraoperatively.

We typically approach mediastinal masses via anterior
thoracoscopy in the inframammary crease. We found
this approach to be versatile for excellent access to all
compartments of the mediastinum without the need for
patient repositioning and have found that mediastinal
goiters can easily be approached this way as well with
simultaneous cervical exploration. We present here our
experience with seven consecutive patients with large
mediastinal goiters with variable mediastinal extension who
underwent resection via a simultaneous combined cervical
exploration and unilateral anterior thoracoscopy.

Methods
Patients

Institutional review board exemption was obtained prior to
commencing this study (IRB 2014-12-15). Consent from
the patient was not required because the information is
recorded by the investigator in such a manner that research
participants cannot be identified, directly or through
identifiers linked to the research participant. Between 2012
and 2015, 280 thyroidectomies were performed of which
45 (16%) had a retrosternal component. Thirty-nine out
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of 45 (86%) retrosternal goiters were anterior mediastinal,
only one of which required thoracoscopy. Six of 45 (13%)
were middle/posterior mediastinal. Out of 7 retrosternal
goiter that required thoracoscopic approach, 1 was anterior
mediastinal and 6 were middle/posterior mediastinal.
Seven patients with large mediastinal goiters, particularly
those with atypical mediastinal extension (paratracheal,
retroesophageal, etc.) were evaluated by a thoracic
surgeon preoperatively and selected for simultaneous
unilateral thoracoscopy and cervical thyroidectomy
(Table 1, Figures 1,2). Patient age range was 57 to 91. Six
of the patients were female. Only one of the patients had
clinical hyperthyroidism while the remainder of patients was
euthyroid. Two patients had goiters that extended into the
right paratracheal region, two patients had goiter extension
to the left paratracheal/subaortic region, one patient
had goiter extension to the retrotracheal region and one
patient had extension of the left thyroid lobe to the right
hemithorax via the retroesophageal plane. The last patient
had a large substernal calcified thyroid goiter extending
from the left lobe. Seven patients had respiratory symptoms
with stridor and tracheomalacia. Two patients required
perioperative mechanical ventilation and one required an
emergency tracheostomy on presentation. The patient with
a retroesophageal goiter also had symptoms of dysphagia.
The patient with clinical hyperthyroidism presented
with new onset atrial fibrillation. None of the patients
had malignancy. All patients underwent preoperative
stabilization prior to elective resection.

Surgical procedures

All patients were positioned supine with a shoulder roll
beneath the scapulae with the neck extended. When
feasible, a double lumen endotracheal tube was used with
full lung isolation. When a tracheostomy was present, the
tracheostomy tube was removed and the patient was intubated
with a single lumen endotracheal tube and a bronchial
blocker with single lung ventilation. The patient’s upper
extremity on the side of surgery was abducted 45 degrees.
The endocrine surgery team was positioned cephalad to
and the thoracic surgery team was positioned caudad to the
upper extremity, the latter with surgeon and assistant on
the same side. Mediastinal goiter was approached via a right
anterior thoracoscopy in four of the patients and via the left
in three patients.

Anterior thoracoscopy and cervical exploration were
begun simultaneously. Cervical exploration was performed

7 Thorac Dis 2017;9(8):2484-2490



2486

Table 1 Patient characteristics

Brichkov et al. Thoracoscopy for mediastinal goiter

Patient Age (years) Mediastinal goiter Symptoms Clinical presentation
1 81 Retroesophageal left thyroid lobe into Dysphagia, stridor with dyspnea Emergency intubation, unable
right hemithorax below azygous vein to wean from ventilator
2 67 Right paratracheal right thyroid lobe to Palpitations Hyperthyroidism
level of azygous vein
3 68 Retrotracheal right thyroid lobe to level Stridor with dyspnea Tracheomalacia requiring
of carina intraoperative tracheostomy
4 86 Left paratracheal left thyroid lobe Stridor with dyspnea Emergency tracheostomy
to level of carina, posterior to left required on presentation
subclavian artery origin
5 57 Right paratracheal right thyroid lobe Dyspnea Elective, mild tracheomalacia
above azygous vein
6 79 Left paratracheal left thyroid lobe to Dyspnea Elective, moderate
level of mid aortic arch tracheomalacia
7 91 Retrosternal left thyroid lobe to level of Dyspnea Elective, moderate

mid aortic arch

tracheomalacia

Spin; -90
T

it: 0

Figure 1 Patient 1. Sagittal computed tomography scan of large
retroesophageal goiter arising from left lobe of the thyroid.

* Goiter.

through a standard transverse collar incision in all
cases. Anterior thoracoscopy was performed using three
S5-mm ports along the inframammary crease (Figure 3).
Visualization and exposure was augmented using carbon
dioxide insufflation to a pressure of 8 mmHg. The
mediastinal thyroid goiter was easily identified in all cases
and exposed by dividing the overlying mediastinal pleura.
After mediastinal pleura were opened, sharp dissection was
used to separate the goiter from mediastinal structures.
Once adhesions to the thyroid capsule were freed, the goiter
was delivered bluntly. Vessels were encircled as necessary
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Figure 2 Patient 3. Axial computed tomography scan of large
retrotracheal goiter arising from right thyroid lobe with deviation
and compression of mediastinal trachea. Esophagus is deviated

posteriorly. *, Goiter.

in order to provide countertraction for goiter dissection.
However, gentle traction and manipulation of the goiter
alone allows for a safe mediastinal dissection. Care was
taken to avoid violation of the thyroid capsule. After all
the structures were dissected up to the thoracic inlet, then
traction from the cervical incision was applied to pull the
specimen through the thoracic inlet safely and under direct
vision (Figures 4,5).

Once the mediastinal goiter was delivered through to the
cervical incision, the lung was re-expanded and pleural space
drained with a small bore chest drain brought out through
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Figure 3 Patient positioning, site of transcervical incision and port

sites for anterior thoracoscopy are shown.

Figure 4 Intraoperative thoracoscopic view of patient 2 with
mediastinal goiter in right paratracheal space extending to the
level of azygous vein. All structures adherent to thyroid mass were

separated thoracoscopically.

Figure 5 Intraoperative thoracoscopic view of patient 2 after goiter
successfully delivered through cervical incision with completed

mediastinal dissection.
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a port site. Transcervical thyroidectomy was completed
in standard fashion. The thoracic drain was removed the
following day in all patients.

Results

The mediastinal goiter was able to be completely
resected in all patients. Three patients underwent thyroid
lobectomy and the remaining patients underwent subtotal
thyroidectomy. These procedures were performed largely
for aerodigestive obstructive symptoms associated with the
goiter. Subtotal thyroidectomy was performed in order
to remove as much as necessary in order to alleviate the
symptoms and preserve parathyroid function. Mediastinal
goiter recurrence is unlikely. Pathology confirmed non-
toxic nodular goiter in all patients.

The addition of anterior thoracoscopy did not increase
the length of the procedures. In all cases, the thoracoscopic
portion of the procedure starts at the time of cervical
incision and is completed after the goiter is delivered
through the cervical incision. At no time was there a
delay or idle time during the transcervical thyroidectomy
while waiting for the thoracoscopic mobilization of the
mediastinal goiter to be completed. Therefore, operative
time was determined by the complexity of the cervical
portion of the operation. No comparison can be made to
other cases in which thoracoscopy was not used for this
reason.

There were no postoperative mortalities. There were
no pulmonary or mediastinal injuries in any of the patients.
One patient required cervical re-exploration for hemorrhage
on the first postoperative day. Cervical venous bleeding
was identified and controlled without any transfusion
requirement. One patient had transient postoperative
hoarseness with evidence of left recurrent nerve palsy which
resolved within 4 weeks of surgery. None of the remaining
patients had any procedure related complications.

Three patients were primarily extubated at the
conclusion of the procedure. The third patient was found
to have significant tracheomalacia at cervical exploration
and underwent elective tracheostomy placement at the
conclusion of resection. That patient was subsequently
decannulated as an outpatient 6 weeks postoperatively.
The patient with a retroesophageal goiter was electively
extubated on the fourth postoperative day with resolution
of his dysphagia symptoms. The patient who underwent
emergency tracheostomy has subsequently undergone
multiple endoscopic dilation and laser ablation procedures
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Table 2 Summary of results

Brichkov et al. Thoracoscopy for mediastinal goiter

Patient Procedure Technical success Complications Outcome

1 Right thoracoscopy  Yes None Extubated day 4, discharged to rehab

2 Right thoracoscopy  Yes None Extubated in OR, discharged day 1

3 Right thoracoscopy  Yes Cervical reoperation for Intraoperative tracheostomy, discharged day 4,
hemorrhage decannulated 6 weeks

4 Left thoracoscopy Yes None Discharged day 5, subglottic stenosis at

tracheostomy site requiring multiple dilations

5 Right thoracoscopy  Yes None Extubated in OR, discharged day 1

6 Left thoracoscopy Yes None Extubated in OR, discharged day 3

7 Left thoracoscopy Yes Temporary left recurrent Extubated in OR, discharged day 6

nerve palsy

Table 3 Summary of results

Patient Blood loss (mL) Size of tumor (cm) Operation time (min)

1 400 5x4.7x9 225
2 15 7.4x5x7.5 75
3 500 7.8x6.3x10.9 232
4 20 5.2x5.5x7.3 177
5 50 4x4.3x7 310
6 500 9.5x6x9.7 159
7 20 4x4.2x7 83

for a subglottic stenosis at the tracheostomy site and
is planned for future decannulation. The results are
summarized in Tibles 2 and 3.

Discussion

Intrathoracic or mediastinal goiters comprise 6 to 30% of
all thyroid goiters (5). Of these, 75 to 90% extend to the
anterior mediastinum retrosternally while 5 to 25% extend
into the posterior mediastinum frequently extending along
the paratracheal plane or along the tracheoesophageal
groove (6,7). Rarely, the mediastinal goiter can take a
retrotracheal and retroesophageal path as it enlarges.
Symptoms are based on anatomic location and can range
from no symptoms to dyspnea with stridor from tracheal
compression and dysphagia from esophageal compression.
Approximately 90% of anterior mediastinal goiters may
easily be resected through a transcervical approach (8). This
is particularly true of goiters that extend into the immediate
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retrosternal space and have no extension or involvement
of the middle or posterior mediastinal compartments.
However, deep mediastinal extension and involvement of
and adherence to critical vascular or aerodigestive structures
present a challenge to the thyroid surgeon. Conventional
exposure to allow safe dissection of and delivery of these
goiters requires either a sternotomy or a high thoracotomy.
Madjar et al. performed 40 thyroidectomies for mediastinal
goiter over a 22-year period with 4 patients requiring a
sternotomy and 2 patients with retroesophageal goiters
requiring a posterolateral thoracotomy for resection (8).
DeAndrade et al. performed sternotomy with high
thoracotomy in 6 of 128 patients, all of which had goiters
with significant posterior mediastinal extension (9).

A sternotomy allows for excellent exposure to the
anterosuperior mediastinum and the great vessels. For
retrosternal goiters, a complete or even a partial sternotomy
to the second intercostal space allows for safe dissection
of the goiter from innominate vessels and pericardium.
A partial sternotomy is ideal in that the complications of
sternal dehiscence, mediastinitis, hemorrhage and pain, are
minimized when compared to a full median sternotomy.
However, sternotomy provides limited access to middle
and posterior mediastinal compartments. Only a high
thoracotomy would provide adequate access to these
areas at the expense of pain, pulmonary morbidity and
the need for intraoperative patient repositioning. There
is no hard pre-operative indication for sternotomy. Yet,
preoperative clinical and radiologic factors can help predict
the need for sternotomy or thoracotomy. Harder thyroid
tissue density, posterior mediastinal extension, sub-carinal
location, dumbbell shape, thoracic component larger
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than thoracic inlet increases the chance of sternotomy,
therefore these patients should be counseled preoperatively
for thoracoscopy (10) (McKenzie & Rook, 2014). In our
case, all retrosternal goiters with a significant mediastinal
component, particularly with middle/posterior mediastinal
extension or extension to level of carina or aortic arch
were selected for simultaneous thoracoscopic and cervical
approach. These were consecutive cases and as such, the
decision to perform combined cervical and thoracoscopic
approach was determined preoperatively by both surgical
teams. In no case did intraoperative findings change the
operative approach. We had no conversion to sternotomy
or thoracotomy during the study period.

The desire for a minimally invasive approach to
mediastinal goiter access is driven by the extensive added
morbidity of the open thoracic approach. The advent of
thoracoscopy has minimized postoperative pain, pneumonia,
and pulmonary complications. Data from pulmonary
resections comparing thoracotomy with thoracoscopy
showed a 45% complication rate and 3.6% mortality rate
versus a 28% complication rate and 0% mortality rate
respectively (11).

Standard lateral thoracoscopy is performed with the
patient in a lateral decubitus position. While this approach
allows excellent access to the lungs and as well as the
mediastinum, it is limited in exposure to the anterior
mediastinum and there is a need for intraoperative patient
repositioning for cervical exploration. With anterior
thoracoscopy, access to lower thoracic structures is limited
but full access to the mediastinum is possible while allowing
for two surgical teams to work simultaneously, therefore
limiting anesthesia time. We were able to perform all
dissection of the goiter with unilateral approach but if
difficult, bilateral thoracoscopic approach can be performed
for further mobilization but is often unnecessary. We have
found that the side of thoracoscopy should be the side of
the lobe of the thyroid with the mediastinal extension.
This is particularly true with goiters in the paratracheal
and posterior mediastinal extension. Bilateral thoracoscopy
may be beneficial in the setting of crossover of the goiter to
the contralateral side. This was the case in our first patient
who had a goiter extending from the left thyroid lobe and
crossing over into the right hemithorax in a retroesophageal
fashion. However, in this case, a right thoracoscopic
approach provided excellent exposure for separation of this
goiter from the posterior esophagus to the thoracic inlet.

To date, there have only been four cases reported of
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mediastinal goiters resected with thoracoscopy (4,12,13).
The first three cases utilized robotic assisted thoracoscopy
to mobilize large posterior mediastinal goiters in the lateral
decubitus position prior to repositioning and transcervical
resection. The robotic approach, even if done as an anterior
thoracoscopy is limited by the bulk of the da Vinci robot
and inability of a second surgical team to perform a cervical
exploration simultaneously. Bhargav ez 4/. described a case
of a goiter with significant posterior mediastinal extension
that was unable to be delivered through the transcervical
approach. Intraoperative right anterior thoracoscopy was
performed in order to deliver the goiter into the cervical
incision (13). To our knowledge, this is the first case
series of elective simultaneous anterior thoracoscopy and
transcervical resection for large mediastinal goiters.

Conclusions

Simultaneous unilateral anterior thoracoscopy in the
inframammary crease and transcervical thyroidectomy has
shown to be a safe and effective technique for the resection
of large thyroid goiters with significant mediastinal
extension without adding significant morbidity to the
procedure. The technique does not add any additional
operative time to the procedure and may in fact decrease
procedure time by facilitating transcervical delivery of
the mediastinal component of the goiter. We believe that
mediastinal goiters, particularly posterior mediastinal
goiters, may be approached this way electively if there
are any question as to the resectability of these goiters by
transcervical approach alone exists preoperatively.
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