
Split Sternotomy in Retrosternal Thyroid and Mediastinal 
Parathyroid Pathologies

Objectives: Although cervical incisions are usually sufficient in mediastinal located thyroid and parathyroid pathologies, some-
times mediastinal approaches are required. In recent years, less invasive methods have been used instead of median sternotomy. In 
this study, the adequacy of the incision and morbidity in patients who underwent split sternotomy due to retrosternal goiter (RG) 
and mediastinal parathyroid pathology in our clinic were investigated.
Methods: The files of patients who underwent split sternotomy in addition to cervical incision or split sternotomy extending from 
the sternal notch to the third intercostal space with a separate vertical incision due to retrosternal thyroid pathology or mediastinal 
ectopic parathyroid adenoma between January 2010 and January 2021 were retrospectively reviewed. Operative success, expo-
sure provided by split sternotomy, and complication rates were investigated.
Results: Twelve patients who underwent split sternotomy were included in the study. The mean age of the patients was 57.25±12.62 
(44–83) years. Eight (66.7%) of the patients were female and 4 (33.3%) were male. The indication for surgery was multinodular 
goiter (MNG) in 3 (25%) patients, recurrent MNG in 3 (25%) patients, hyperparathyroidism in 3 (25%) patients, and thyroid cancer 
in 3 (25%) patients. Transient hypocalcemia in 6 (50%) patients and unilateral vocal cord paralysis in 1 (8.3%) patient developed 
postoperatively, and all complications resolved spontaneously in an average of 3 weeks. Median sternotomy was not required for 
any of the patients.
Conclusion: Split sternotomy is an adequate and applicable method for the success of the surgery in RG and mediastinal parathy-
roid pathologies that cannot be excised with the cervical approach.
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Original Research

Introduction
Thyroid and parathyroid glands are the endocrine glands 
that are expected to be anatomically located in the neck. 
However, the extension of the severely enlarged thy-
roid gland to the mediastinum or its localization in the 
mediastinum can be seen due to the problems of the 

parathyroid glands in the embryological development 
process. The definition of retrosternal goiter (RG) is used 
for an enlarged thyroid gland with mediastinal exten-
sion; it is mostly used synonymously with intrathoracic 
goiter and substernal  goiter.[1] It has been observed that 
in 1–20% of the patients presenting with thyroid disease, 
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the thyroid gland is located retrosternal. Its incidence is 
higher in patients over the age of 50, and it is observed 4 
times more frequently in women than in men.[2] The most 
common cause of complaints in symptomatic patients is 
compression on the trachea and esophagus. Dysphagia 
and dyspnea, which are usually aggravated when lying 
on the back, are the main symptoms. In advanced cases, 
superior vena cava syndrome may occur due to venous 
vascular compression. It is accepted that it should be 
treated because of its possible malignancy risk and rapid 
growth.[1,3]

Thyroidectomy can be performed with a standard cer-
vical incision in more than 90% of RG cases extending 
to the anterior mediastinum.[4] However, mediastinal 
approaches may be required in cases of large-sized goiter 
and cases with advanced mediastinal extension. Ectopic 
parathyroid glands are usually found in thymic tissue in 
the  anterior-upper mediastinum. The pathological ectopic 
gland can be excised with the cervical approach in most 
cases. However, in approximately 1–2% of the patients, a 
mediastinal approach may be required because the medi-
astinal parathyroid tissue cannot be reached with a stan-
dard cervical incision.[5]

Since the median sternotomy causes complications such 
as deep surgical site infections, sternal dehiscence, arrhyth-
mias, sternal instability, and internal mammary vessel 
injuries, and less common invasive methods such as split 
sternotomy (incision starting from the sternal notch to the 

third intercostal space),[6] a video-assisted thoracoscopic 
surgery (VATS) has been developed.[1]

In this study, we aimed to evaluate the adequacy and mor-
bidity of split sternotomy applied in our clinic for retroster-
nal thyroid and mediastinal parathyroid pathologies.

Methods
The files of 246 consecutive patients who were operated 
on due to retrosternal thyroid pathology or mediastinal 
ectopic parathyroid adenoma in the Izmir Katip Celebi 
University between January 2010 and January 2021 were 
analyzed retrospectively. Patients who underwent split 
sternotomy were included in the study. Patients who 
underwent total sternotomy and those with missing 
file information were excluded from the study. Patients’ 
demographic characteristics, surgical indications, patho-
logic examination results, and surgical complications were 
recorded based on patient files and database information. 
All cases with goiter/thyroid cancer extending 10 cm infe-
rior to the jugular notch (Fig. 1) and ectopic mediastinal 
parathyroid adenoma in the neck computed tomogra-
phy (CT) findings were evaluated preoperatively in terms 
of split sternotomy and their written informed consents 
were obtained. As a standard approach, first, a cervical 
incision was performed. Split sternotomy was applied in 
two ways in patients whose mediastinal thyroid or para-
thyroid tissue could not be reached by a cervical incision. 
Pathological thyroid or parathyroid tissue was reached by 
making either a “T” incision which cervical incision is on 

Figure 1. (a, b) Computed tomography images of retrosternal goiter patients. Thyroid tissueis observed to extend to the 
aortic arch in both patients and the trachea deviates to the contralateral side.

a b
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the superior border (Fig. 2a) or a separate 5 cm vertical 
upper mini-J incision (Fig. 2b) extending from the sternal 
notch to the third intercostal space without reaching to 
the internal mammary vessels. Intraoperative neuromoni-
torization for recurrent laryngeal nerves was performed in 
all thyroid cases. Operative success, exposure provided by 
split sternotomy, and complication rates were examined.

Ethics committee approval for this study was obtained 
from İzmir Katip Çelebi University Ethics Committee (deci-
sion number 1122, dated 24.12.2020). Written informed 
consents were obtained from the patients/patient relatives 
who participated in this study.

Statistical Analysis
Statistical analyzes were performed using the Statistical 
Package for the Social Sciences version 20.0 (IBM Corp.; 
Armonk, NY, USA). Mean±standard deviation and percent-
age and frequency values were used for variables.

Results
Twelve (12/246=4.9%) patients who underwent split ster-
notomy due to retrosternal thyroid pathology or medias-
tinal ectopic parathyroid adenoma were included in the 
study. One patient who underwent total sternotomy was 
excluded from the study. The mean age of the patients 
was calculated as 57.25±12.62 (44–83) years. Eight (66.7%) 
patients were female and four (33.3%) were male. The 

a b

Figure 2. “T” incision in which cervical incision and sternotomy are combined (a) and vertical incision 
extending from the sternal notch to the third intercostal space (b).

Figure 3. Surgical view of a retrosternal goiter patient who 
underwent split sternotomy.
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indication for surgery was multinodular goiter (MNG) in 
3(25%) patients, recurrent MNG in 3(25%) patients, pri-
mary hyperparathyroidism (HPT) in 2(16.7%) patients, 
secondary HPT in 1(8.3%), and thyroid cancer in 3(25%) 
patients. (Figures 3 and 4). While one of the thyroid cancer 
cases was anaplastic thyroid cancer, papillary cancer was 
diagnosed in the others. Seven patients (58.3%) had signs 
of compression causing dyspnea. The procedure is the first 
intervention in 6(50%) of the patients and 6(50%) patients 
had a history of previous cervical intervention. The mean 
operation time was calculated as 227.7±36.3 min (163–
285). It was possible to reach all pathological thyroid and 
parathyroid tissues through the split sternotomy incision, 
to perform their dissection, to clearly reveal the recurrent 
laryngeal nerves and major vascular structures (innomi-
nate vein, aortic aorta, etc.) and their relationship with the 
thyroid gland. No intraoperative uncontrolled bleeding 
was encountered. Hospital stay was calculated as an aver-
age of 5±3.2 days (2–14). Post-operative hypocalcemia 
in 6(50%) patients and unilateral vocal cord paralysis in 
1(8.3%) patient developed, and all complications resolved 
spontaneously within an average of 3 weeks. In 1(8.3%) 
patient, hyperemia and cellulitis occurred on the incision, 
and they recovered with antibiotherapy and drainage 
(Fig. 5).

a b

Figure 4. Surgical view (a) and macroscopic view (b) of the giant parathyroid adenoma (arrow) in a patient 
who underwent split sternotomy.

Figure 5. Patient with hyperemia and cellulitis in the 
incision.
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None of the patients had perioperative mortality or respi-
ratory problems due to split sternotomy. Again, no patients 
required a median sternotomy (Table 1).

Discussion
As a generally accepted opinion, goiter that extends below 
the thoracic inlet or where more than half of the thyroid vol-
ume is below this level is defined as RG.[7] Although several 
definitions have been proposed to be classified as RG, there 
is no consensus on the ratio of the gland in the substernal 
position to the whole gland or how deep the cervical goiter 
should extend in the thoracic cavity.[8] The lack of a single 
accepted definition for RG has led to reports of very differ-
ent RG incidence rates ranging from 0.2% to 45% in large 
thyroidectomy series.[7,9] RG may remain asymptomatic 

for many years or manifest with various symptoms due 
to compression on adjacent anatomical structures. About 
20–40% of cases can be detected incidentally on radiolog-
ical examination.[10]

The standard treatment method for symptomatic RG is 
surgery. Some of the asymptomatic RG patients can be 
followed up without surgical treatment. However, it has 
been reported that surgical intervention is required since 
follow-up and biopsy verification are not possible in the 
presence of a nodule.[11] In addition, some authors[12] rec-
ommend thyroidectomy for all RG cases since 72% of malig-
nant foci were detected in the retrosternal part in malignant 
RG cases in their study and insufficient evaluation by ultra-
sonography on these cases. Total thyroidectomy is the opti-
mal surgical approach to prevent RG recurrence, and total 
thyroidectomy with a cervical approach can be applied in 
more than 90–95% of the cases.[11] In addition, it has been 
reported that early resection of RG will decrease the need 
for sternotomy in possible future surgery.[13] Surgical inter-
vention is recommended to be performed with a multidisci-
plinary approach and in high-volume centers experienced 
in endocrine surgery.[1]

RG surgery performed throughcervical approach or ster-
notomy/thoracotomy has higher complication rates than 
thyroidectomy performed througha cervical incision.[14] 
There has been a dilemma regarding the usefulness of ster-
notomy in the surgery of RG with anterior mediastinal 
extension. While sternotomy facilitates dissection by wid-
ening the operative field of view, reduces the risk of recur-
rent nerve damage, and contributes to hemostasis in the 
event of injury to mediastinal thyroid vessels, it is con-
sidered as a procedure that increases morbidity due to 
post-operative incision-specific complications.[1,6] Median 
sternotomy causes complications such as deep surgical site 
infections, sternal dehiscence, arrhythmias, sternal instabil-
ity, and internal mammary vascular injuries, it has also been 
reported to prolong the duration of surgery and hospital 
stay.[15]

Considering that the majority of RGs can be safely resected 
with the cervical approach, an adequate pre- operative 
evaluation is necessary to identify patients who are likely 
to require a transsternal approach for safe thyroidectomy.[8] 
Pre-operative neck and thorax CT contributes to the eval-
uation of the thyroid gland. With CT, it is possible to deter-
mine the extension of the thyroid gland, its dimensions, 
its relationship with the main vascular structures, and the 
blood supply of the thyroid tissue from the mediastinal 
vascular structures other than the inferior thyroid artery. In 
a recently published study, mediastinal thyroid volume was 
measured with CT, and it was reported that the mediastinal 

Table 1. Demographic and clinical characteristics of patients

n=12 %

Gender

Male 4 33.3

Female 8 66.7

Dyspnea

Yes 7 58.3

No 5 41.7

Extension to aortic arch

Yes 5 41.7

No 7 58.3

Mediastinal location

Anterior mediastinum 11 91.7

Posterior mediastinum 1 8.3

Previous cervical surgery

Yes 6 50

No 6 50

Surgical indication

MNG 3 25

Recurrent MNG 3 25

Primary HPT 2 16.7

Secondary HPT 1 8.3

Thyroid cancer 3 25

Complication

Transient hypocalcemia 6 50

Transient vocal cord paralysis 1 8.3

Superficial surgical site infection 1 8.3

No 4 33.3

MNG: Multinodular goiter; HPT: Hyperparathyroidism.
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part of the thyroid’s being more than 50% of the entire 
tissue and the mediastinal thyroid volume ≥162 cm3 were 
risk factors for an extracervical approach.[16] In a recent 
review, extension below the aortic arch, goiter recurrence 
extending to the aortic arch, thyroid weight more than 260 
g, involvement of more than 1mediastinal compartment, 
iceberg or conical morphology, extension to the posterior 
pleura, and goiter with separate components were found 
to be risk factors for thoracic approach.[1]

Ectopic inferior parathyroids located in the mediastinum 
are most commonly found in the anterior mediastinum, 
usually within the thymus gland, while ectopic superior 
parathyroids are usually found in the posterosuperior 
mediastinum. Less commonly, they can be found in the 
aortopulmonary window and rarely in the pericardium 
and the right dome of the diaphragm.[17] In the past, a 
median sternotomy or thoracotomy was required for a 
mediastinal parathyroid adenoma. However, most of the 
cases can be resected with cervical thymectomy today. 
Still, in inaccessible lower located or large adenomas, 
mediastinal intervention may rarely be required to excise 
the gland without disturbing the integrity of the adenoma 
capsule.[17]

Minimally invasive techniques are being used in more and 
more centers for the diagnosis and treatment of medias-
tinal thyroid and parathyroid pathologies, depending on 
surgical experience and technical equipment.[1,18] Split ster-
notomy, manubriotomy, mediastinoscopy, and VATS have-
facilitated the surgical approach to the mediastinal thyroid 
and parathyroid gland thus reduced the need for total ster-
notomy. Since split sternotomy not extending to the inter-
nal mammary vessels, these vessels were preserved to use 
for possible future cardiac pathologies. Split sternotomy 
was performed instead of thoracoscopic intervention in 
one of the parathyroid adenomas located in the anterior 
mediastinum due to technical reasons and in others due 
to size.

This study has some limitations. Multicenter prospective 
studies involving more patients are needed to support our 
results due to limitations such as being conducted in a sin-
gle clinic, retrospective data acquisition, and small sample 
size.

Conclusion
Mediastinal interventions in addition to cervical incision 
may be required in large, loweranterior retrosternal thy-
roid and anterior mediastinal located ectopic parathyroid 
pathologies. Split sternotomy is an adequate and feasible 
method that provides an adequate surgical field of view 

in these cases and has lower morbidity rates compared to 
total sternotomy.
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