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Surgical video on the sternotomy-sparing medial approach
thyroidectomy for a substernal multinodular goiter case report

Allen Young', Harry Ching', Sabrina Ho’, Robert C. Wang'

'Department of Otolaryngology Head and Neck Surgery, University of Nevada Las Vegas, Las Vegas, NV, USA; *School of Medicine, University of
Nevada Las Vegas, Las Vegas, NV, USA

Correspondence to: Allen Young, MD, MPH. University of Nevada Las Vegas, 1701 West Charleston Boulevard Suite 490, Las Vegas, NV 89102, USA.
Email: AllenHYoung@gmail.com.

Abstract: Substernal goiters can significantly alter the native anatomy of patients and require a different
approach than normal, benign goiters. Its enlarged bulk and substernal extension can present a major
technical challenge for surgeons with increased risk of recurrent laryngeal nerve injury, parathyroid glands
injury, and possible need for sternotomy or thoracostomy to fully excise the substernal component. A
sternotomy or thoracotomy approach is associated with a significant surge in complications such as increased
intraoperative blood loss, mediastinitis, hematoma, wound infection, osteomyelitis, chest bone fracture, and
sternal dehiscence. On this video presentation, we visually demonstrate our medial approach thyroidectomy
technique to facilitate transcervical resection of a large substernal goiter without the need for sternotomy.
A 33-year-old female with dyspnea on exertion and orthopnea was found to have a massive 9-cm goiter
compressing the trachea and extending below the aortic arch. She underwent a total thyroidectomy and
en bloc delivery of the substernal component with successful preservation of bilateral recurrent laryngeal
nerves and parathyroid glands. There was minimal deep neck and substernal dissection and no sternotomy
was necessary. Postoperatively, her parathyroid hormone and calcium levels were normal and she was
discharged on postoperative day (POD) 2. On follow-up, she had no hoarseness, dysphagia, or hypocalcemia.
A medial approach thyroidectomy promotes early exposure of the recurrent laryngeal nerve and safe
transection of Berry’s ligament allowing mobilization of the thyroid and transcervical delivery of substernal
components without injury of the native anatomic structures. Furthermore, this technique serves to minimize
the morbidity and mortality associated with sternotomy, thus reducing hospital stay and improving patient

satisfaction.
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Introduction dyspnea, orthopnea, sleep disorder, dysphagia, and visible

neck disfigurement (3). Thyroidectomy for large SSGs must

Substernal goiter (SSG) has an incidence ranging from be approached in a different manner than normal, benign

0.2% to 0.45% of the general population depending the goiters due to their large bulk and substernal extension,

specific definition used (1). Two commonly used definitions
are a goiter with any portion of its mass extending below
the thoracic inlet or a goiter with more than half its volume
below the thoracic inlet (2). Compression of the trachea,
esophagus, and great vessels may produce symptoms of
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which significantly alters native anatomic structures. This
presents a technical challenge for surgeons as excessive
dissection of a massive SSG can cause substantial damage
to the parathyroid glands and the recurrent laryngeal nerve
(RLN) (2). Risk of RLN injury with thyroid goiters have
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Figure 1 CT neck axial view of large substernal thyroid goiter with
compression of trachea to 4.07 mm. P, posterior; CT, computerized

tomography.

Figure 2 CT neck coronal view of large substernal thyroid goiter
below the thoracic inlet and abutting the aortic arch. Green circle:
area of tracheal narrowing. H, towards head; F, towards feet; CT,

computerized tomography.

been as high as 17.5% (4). Total or partial sternotomy
has been necessary in 1-11% of patients with SSG (5,6),
incurring severe morbidity such as increased blood loss,
mediastinitis, hematoma, wound infection, osteomyelitis,
chest bone fracture, and sternal dehiscence (7). To reduce
the significant morbidity risks associated with extensive
dissection and sternotomy, we present a video of our
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sternotomy-sparing medial-approach thyroidectomy
technique for massive SSGs with early visualization and
preservation of the RLNs and minimal deep neck and
mediastinal dissection (8).

We present the following article in accordance with
the CARE reporting checklist (available at https://jovs.
amegroups.com/article/view/10.21037/jovs-20-160/rc).

Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the institutional research
committee and with the Helsinki Declaration (as revised
in 2013). Written informed consent was obtained from the
patient for publication of this case report and accompanying
images. A copy of the written consent is available for review
by the editorial office of this journal.

A 33-year-old female with no prior medical history
presents with a large thyroid mass had associated severe
orthopnea requiring sleeping upright and dysphagia.
Computerized tomography (CT) of the neck showed
a substantial 9 cm left greater than right thyromegaly
compressing the trachea to 3.95 mm and extending
substernally below the aortic arch (Figures 1,2). Ultrasound-
guided biopsy showed benign cytologic findings consistent
with a large substernal thyroid goiter. She underwent total
thyroidectomy using a medial approach with minimal deep
neck and substernal dissection. A thoracic surgeon was
available on standby, but thoracotomy was not needed. The
surgery was performed by the senior author (RC Wang)
with the full understanding and written consent of the
patient. A flowchart of our surgical technique is shown in
Figure 3.

A horizontal neck incision is made and subcutaneous
flaps are raised superiorly to the hyoid bone and inferiorly
to the sternal notch. Pre-laryngeal midline tissues are
exposed and the pyramidal lobe resected if present.
The strap muscles are elevated off the thyroid with the
sternothyroid muscle transected as needed to gain exposure
(Video 1, 1:16-1:30). The thyroid isthmus is divided (Video 1,
1:30-1:43). The large right thyroid lobe without substernal
extension was approached first. The inferior and superior-
medial portions of Berry’s ligament were divided, which
allowed reflection of the right lobe superiorly and medially,
leading to the identification of the right RLN in a usual
lateral and inferior approach (Video 1, 1:45-2:09). The nerve
is then traced to its entrance into the larynx and vessels
are ligated on the surface of the thyroid gland to preserve
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Transect thyroid isthmus

Remove the smaller right lobe through the traditional lateral approach

Divide the inferior and superior medial Berry's ligament on the larger left lobe goiter

Dissect the inferior paratracheal space and locate the RLN

Dissect the RLN away from the left thyroid lobe

Divide the remaining superior lateral Berry's ligament incrementally to visualize the RLN
entering the LTJ

Once Berry's ligament is freed, the thyroid lobe can be mobilized

Ligate superior thyroid vessels

Apply upward gentle traction with a rocking motion on the thyroid goiter to deliver the
substernal component into the neck from the mediastinum

Ligate remaining vessels attached to the goiter to preserve parathyroid tissue and
vasculature

Deliver the large left thyroid goiter from the neck

Figure 3 Flowchart of surgical steps for sternotomy-sparing medial approach thyroidectomy. RLN, recurrent laryngeal nerve; LT]J,

laryngotracheal junction.

parathyroid tissue and vascular supply (Video 1, 2:10-2:14).
The remaining superior-lateral Berry’s ligament is divided
and the right lobe delivered off the field (Video 1, 2:16-2:28).

The larger left lobe with substernal extension must
be approached differently due to the lateral and inferior
approaches not being feasible. After the superior-medial and
all of the inferior portions of Berry’s ligament are divided,
the inferior paratracheal space is dissected and the RLN is
identified. The nerve is then traced superiorly and inferiorly
as well as dissected away from the thyroid gland (Video 1,
2:39-3:18). The remaining superior-lateral Berry’s ligament
is divided incrementally as the RLN is exposed (Video 1,
3:19-3:53). Once all the tracheal attachments to the thyroid
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gland are freed, the thyroid is able to be mobilized, allowing
the superior pole to be delivered into the field and the
superior thyroid vessels ligated. Upward gentle traction
with a rocking motion, if needed, is applied to the goiter,
which allows the substernal component to be delivered into
the neck from the mediastinum (Figure 4) with ligation of
remaining vessels close to the gland to preserve parathyroid
tissue (Video 1, 3:54-4:15). The skin incision is closed in a
multilayered fashion with absorbable sutures.

The patient tolerated the procedure well. Her
postoperative parathyroid hormones and ionized calcium
levels were within normal limits and she required no
calcium supplementation. She displayed no voice changes
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Video 1 Sternotomy-sparing surgical dissection technique of
a large thyroid substernal goiter with preservation of bilateral

recurrent laryngeal nerves and parathyroid glands.

Figure 4 Upward retraction on the thyroid goiter to help deliver

the goiter from the thoracic cavity.

nor hypocalcemic symptoms. She was discharged on
postoperative day (POD) 2 tolerating a regular diet without
dysphagia. Final pathology showed benign goiter weighing
270 grams total. Outpatient follow up on POD 14 showed
a well-healing neck incision with intact bilateral vocal
cord motion on flexible laryngoscopy. The patient reports
resolution of prior dysphagia and orthopnea. She states she
is now able to sleep comfortably without any compressive
symptoms over her neck. Furthermore, with the resolution
of her bulky neck appearance, she is no longer embarrassed
to attend public events. She was pleased with the decision to
surgically remove her goiter.

Discussion

The majority of SSG originate from the downward
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extension of the thyroid along the cervical and mediastinal
fascial planes. SSGs have presented a technical challenge
to surgeons throughout history as the surgical strategy
differs from that used for small benign goiters due to its
massive size and distortion of native anatomy. In the 1920s,
the popular technique was morcellation of the mass with
subsequent intracapsular fragmentation and suction of
material from within the mass (9). In 1993, Charles Proye
published the toboggan approach which emphasized early
identification of the RLN superiorly followed by sharp
dissection inferiorly along a lateral approach (10). There
was also the drawer maneuver which involves gripping the
SSG with both hands and pulling it like a drawer out of
the neck (9). Historical transcervical approaches include
isolation of the superior pole of the thyroid, separation of
the thyroid from the anterior trachea with lysis of Berry’s
ligament, and blunt finger dissection of the SSG (1).

Sternotomy or lateral thoracotomy has been utilized in
1-11% of SSG patients with all patients showing thyroid
tissue below the aortic arch (5-7). Although most small
SSGs can be resected with a single transcervical incision,
traditional teaching has recommended sternotomy for
cases of large SSGs extending beyond the aortic arch into
the mediastinum (11). Further elucidation in the literature
of patient factors that may necessitate sternotomy approach
include (I) goiter too large to remove through thoracic inlet,
(II) a mediastinal blood supply to the goiter, (III) goiter
causing anatomic variations of the RLN and parathyroids, and
(IV) venous congestion due to compromised drainage (11).
The shape of the goiter (hourglass, iceberg, and dumbbell)
and its mass continuity have not been significant predictors
of which patients needed sternotomies (7). The decision
to perform a sternotomy or lateral thoracic should not be
taken lightly as it not only increases the postoperative risk
for patents such as hemorrhage, mediastinitis, and wound
dehiscence, but also requires more operative planning,
resources, and prolonged hospitalization (7,11).

This surgical video visually demonstrates the
successful removal of a substantial 9 cm goiter through
our sternotomy-sparing medial approach thyroidectomy.
According to traditional teaching and studies in the
literature, the patient would have been categorized to need
a sternotomy due to the SSG extending beyond the aortic
arch with severe distortion of the RLN and parathyroid
glands. However, through our unique surgical technique,
we were able to achieve early identification of the RLN,
preservation of parathyroid vasculature, and release of the
thyroid from its trachea attachments, which culminates in a
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safe and facile delivery of the goiter from the mediastinum.

Conclusions

The resection of large goiters with substernal extension
is a technically demanding procedure with major risk of
complications. Although rare, the use of sternotomies
can further exacerbate the severity of postoperative
complications and resource utilization. Our judicious
sternotomy-sparing medial approach thyroidectomy can
help facilitate early exposure of the RLN, safe division of
Berry’s ligament, and delivery of the substernal and deep
neck components into the surgical field, minimizing patient
morbidity and hospitalization.
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