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Management of Retrosternal Goiter without Sternotomy:
A Retrospective Review in a Tertiary Care Center
Prashanth Veerabhadraiah1, Pruthvi R Shivalingaiah2, Kiran C Hanumanthappa3, Sachin S Nair4, Chandni R Pillai5

A b s t r ac t
Background and aims: Retrosternal goiter (RG) is defined as a thyroid mass of which more than 50% is located below the thoracic inlet. It
can give rise to various compression symptoms like dyspnea and dysphagia, which necessitate the need for surgery. The aim of this study is
to review the management of patients with retrosternal extension of goiter through a neck collar incision without sternotomy with minimal
morbidity at a tertiary care center.
Materials and methods: A retrospective analysis of 224 patients who underwent thyroid surgery between January 2014 and August 2018, in
Department of ENT in RajaRajeswari Medical College and Hospital, Bengaluru, Karnataka, was done. Total 21 patients had retrosternal extension
of thyroid. The patients were evaluated with respect to their demographics, clinical symptoms, thyroid gland location, histopathological results,
and postoperative complications.
Results: The median age was 51 years with range from 30 to 72 years. The ratio of thyroidectomies due to RG with respect to all thyroidectomies
in this study population was 9.37%. All the patients underwent thyroidectomy (hemi/total) through cervical approach without sternotomy. The
most common presentation was neck swelling (76.19%) followed by neck discomfort (23.80%) and dyspnea (9.52%). The final histopathological
diagnosis in most of the patients was benign (80.95 %). Temporary postoperative complications occurred in five patients, which later resolved
with treatment.
Conclusion: Majority of RG are benign but surgery should always be considered because of risk of symptoms related to compression, acute
airway obstruction, and the possible risk of malignancy.
Clinical significance: Most of the RG can be adequately resected via cervical collar incision without sternotomy with minimal morbidity.
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I n t r o d u c t i o n
The term “thyroid gland” was first coined by Thomas Wharton in
the seventeenth century to describe the gland in close proximity
to the “shield-shaped” thyroid cartilage.1 Substernal goiter was
first described by Haller2 in 1749, and Klein3 was credited with
removing the first substernal goiter in 1820. Substernal goiter is
sometimes defined as an enlarged thyroid gland with more than
50% of its mass located below the thoracic inlet.4 They have been
observed in 1–20% of the patients undergoing thyroidectomy.5,6
These may remain asymptomatic for a long time according to
different reports.7–9 However, they have the potential for sudden
enlargement secondary to hemorrhage, cystic degeneration
or malignant change, and asphyxiation, which can be lifethreatening.10 Hence, surgical removal is the treatment of choice for
retrosternal goiters (RGs), even in the absence of clinical symptoms.
In most of these patients, the intrathoracic goiter can be removed
via a collar incision in the neck without resorting to a sternotomy.

M at e r ia l s

a n d  M e t h o d s

A retrospective analysis of 224 patients who underwent thyroid
surgery between January 2014 to August 2018, in Department of
ENT in RajaRajeswari Medical College and Hospital, Bengaluru,
Karnataka, was done. Total 21 patients had retrosternal extension
of thyroid. All patients had undergone thyroid investigations, that
is, thyroid function tests, ultrasonography, chest X-ray, indirect
laryngoscopy, fine-needle aspiration (FNA), and computerized
tomography (CT) scan of the neck and chest. Special tests
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like antithyroid antibodies, thyroid scintigraphy, and serum
thyroglobulin were performed when needed or when malignancy
was suspected. Ultrasonography of the neck was done as initial
imaging and when ultrasound findings were suggestive of
retrosternal extension and also clinically if the lower pole of the
thyroid was not palpated, contrast-enhanced CT scan of the neck
and thorax was done. The degree of extension was then determined
by way of CT scan. Ultrasound-guided FNAC was done in most cases
(19/21) when the nodules were not superficial and also when the
initial results were indeterminate.
The goiter was considered retrosternal when any thyroid
tissue was located below the level of the sternal notch or clavicle
upon CT examination and/or in ultrasound, performed with
hyperextension of the neck. Postoperative hypoparathyroidism
was defined as symptomatic hypocalcemia that required calcium
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Fig. 1: Computed tomography scan of chest showing deviation of
trachea due to retrosternal goiter (RG)

supplementation. It was considered permanent if the patient still
required calcium supplement 6 months postoperatively. Transient
symptomatic hypocalcemia was considered if patients were advised
calcium supplements for no more than 4 weeks.11
All the patients underwent thyroidectomy (hemi/total) through
cervical approach without sternotomy. Only two patients had
hemithyroidectomy in which FNAC was benign and had extension
of lower pole of one lobe into the mediastinum. Initially a broad
transverse neck incision is made and then the platysma muscle
is cut and cranial and caudal subplatysmal flaps are raised. The
median raphe is opened till the plane of the thyroid. After dissection
and freeing the upper cervical portion, the entire retrosternal
extension of the thyroid along with lymph node if removed was
delivered into the neck with gentle upward traction of the cervical
thyroid and concomitant finger dissection, separating it from the
mediastinal tissues. In most patients with gentle upward traction
of the thyroid and with finger dissection or with blunt hemostats,
it was possible to do extracapsular dissection and retrieve the
whole lobe without injury. Only in one patient who had papillary
carcinoma of thyroid with deep mediastinal extension we had to
put a small chest wall incision without sternotomy to mobilize the
lowermost margin. With bidigital (one from cervical opening and
another from chest wall incision) manipulation, it was possible to
retrieve the whole lobe with few mediastinal lymph nodes without
injury to any major vessels. Postoperatively, one-side elective
intercostal drainage (ICD) was inserted in this patient. In all other
patients, no significant vascular injury occurred. If patients had
suprasternal or mediastinal lymphadenopathy, thyroidectomy was
performed before lymph node dissection. As recurrent nerve would
be placed more medial in the tracheoesophageal groove than the
thyroid lobe, it was possible to identify and preserve the anatomical
integrity of the nerve in all cases. The parathyroid glands were tried
to identify with its preserved blood supply. There was no need
for parathyroid reimplantation. Only one patient required blood
transfusion. Postoperatively, patients were discharged on 3rd to 5th
postoperative day once there were no signs of severe hypocalcemia
and drain collection was nil. All patients were asked for regular
follow-up and advised RAI treatment when postoperative
histopathology was confirmative of malignancy (four cases). The
four cases of malignancy are disease-free on follow-up RAI scan.
There were no deaths due to any cause in our study (Figs 1 to 3).
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Fig. 2: Computed tomography scan of neck and chest showing
retrosternal extension of goiter

Fig. 3: Intraoperative picture of Retrosternal goiter

The patients were evaluated with respect to their demographics,
clinical symptoms, thyroid gland location, histopathological results,
and postoperative complications.

R e s u lts
The median age was 51 years with range from 30 to 72 years.
The ratio of thyroidectomies due to RG with respect to all
thyroidectomies in this study population was 9.37%.
Patients’ characteristics are summarized in Table 1. All patients
were euthyroid except two who were hypothyroid, which was
controlled preoperatively. There were no significant comorbidity
in all the cases. The most common presentation was neck swelling
(76.19%) followed by neck discomfort (23.80%) and dyspnea
(9.52%). All the 21 patients had undergone thyroidectomy through
a cervical collar incision (100%). Neck dissection was performed
in two cases, one in preoperatively confirmed case and one case
confirmed by frozen section during surgery as malignancy. The
final histopathological diagnosis in most of the patients was benign
(80.95%).
Postoperative complications (Table 2) had occurred in five
patients (23.8%). The most common complication was transient
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Table 1: Patient characteristics
Median age
Sex
Male to female ratio
Clinical presentation

Surgical procedure

Histopathology

51 years (range 30–72 years)
Male 4 (19.05%), female 17 (80.95%)
1:4.25
Asymptomatic 3 (14.3%)
*Symptomatic 18 (85.7%)
Neck swelling 16 (76.19%)
Neck discomfort 5 (23.80%)
Dyspnea 2 (9.52%)
Dysphagia 1 (4.76%)
Total thyroidectomy 19 (90.47%),
Hemithyroidectomy 2 (9.52%)
Comprehensive neck dissection 1 (4.76%)
Central compartment neck dissection 1
(4.76%)
Benign 17 (80.95%)
Malignant 4 (19.04%)
3 (75%) PTC
1 (25%) FTC

*Total is >18 because many patients had more than one symptom at
presentation
PTC, papillary thyroid carcinoma; FTC, follicular thyroid carcinoma

C o n c lu s i o n
Retrosternal goiter is diagnosed by proper history and clinical tests
along with chest radiography and CT/MRI (magnetic resonance
imaging). Majority of them are benign but surgery should always
be considered because of risk of symptoms related to compression,
development of acute airway obstruction, and the possible
risk of malignancy and also poor response of RG to medical
treatment.

C l i n i c a l  S i g n i f i c a n c e
Most of the RGs can be adequately resected via cervical collar
incision without sternotomy with minimal morbidity.

Table 2: Postoperative complications
Transient symptomatic hypo
calcemia
Permanent hypocalcemia
Temporary vocal cord palsy
Permanent vocal cord palsy
Hemothorax with seroma neck

Retrosternal goiters must be resected as they can lead to
respiratory compromise and other symptoms overtime and also
some of them can harbor malignancy as seen in our study and also
in other literature.11,12 Adoption of proper methodical operative
techniques helps in reducing the complications in patients with
RG. Once the following situations appear, sternotomy or lateral
thoracotomy should take into account. (1) RG is too large to be
removed through thoracic inlet; (2) RG blood supply originates in
the chest; (3) RG growing into the mediastinum causes anatomic
variations in the location of the recurrent laryngeal nerve and the
parathyroid glands; (4) venous congestion due to compromised
drainage may cause severe bleeding.13

3 (14.28%)

References

0
1 (4.76%)
0
1 (4.76%)

symptomatic hypercalcemia (14.28%). Temporary vocal cord
paralysis occurred in one (4.76%) patient and no patient had
permanent recurrent laryngeal nerve paralysis and in one
patient (6.6%) hemothorax with seroma neck occurred and was
managed by placing ICD tube and aspiration of seroma. There
were no perioperative deaths and morbidities were minimal,
as complications resolved completely.

D i s c u s s i o n
The definition of RG varies among the authors. Most of the RG
will be asymptomatic and symptoms occur due to compression
of underlying structures. Most of the patients presented to us
with neck swelling (76.19%) followed by neck discomfort (23.80%)
and dyspnea (9.52%) as similar to study by Khairy.11 The CT scan
is an important tool for preoperative evaluation, especially when
sternotomy is required. It is important to note relationship of the
goiter in relation to trachea esophagus and great vessels of the neck.
In our experience, the cervical approach is the only surgical
access used for all the patients as similar to other studies.11,12
The most common postoperative complication was transient
symptomatic hypocalcemia found in three (20%) as similar to the
study done by Khairy.11 Malignancy was found in four (26.63%) on
histopathological diagnosis in which three (75%) were papillary
thyroid carcinoma (PTC) and one (25%) was follicular thyroid
carcinoma (FTC) as found in other studies.11,12
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