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Background: Mediastinal goitres are rare and may be diagnosed late since they are likely to manifest with non-specific
cardiorespiratory symptoms especially when there is no visible cervical component. The imaging modality of choice is a
contrast-enhanced computed tomography (CT) scan of the neck and chest after incidental finding of goitre on chest X-ray
indicated for a condition unrelated to goitre.

Method: This case series aims to highlight the peculiarity of mediastinal goitre in terms of clinical presentation, surgical
approach, airway challenges at anaesthesia, specific complications and final histopathological report.

Results: Over a nine-year period, four cases of euthyroid mediastinal goitre underwent sternotomy. The mean age was
57.5 years (45-71) and all patients were female. Most patients presented with non-specific cardiorespiratory symptoms.
The difficult airway set was used in all cases and there were two instances of damage to the recurrent laryngeal nerve
(RLN). All histopathological reports were benign.

Conclusion: The presentation of the mediastinal goitres was atypical. Cervical incision and sternotomy were performed
in all cases. There were two instances of RLN injury and no malignant histopathology. Despite the potential threat to the
airway, all intubations were uneventful
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Introduction

Goitre is classified by the World Health Organization
(WHO) as Grade 0, 1, and 2.! While grade 2 is noticeable
on inspection and therefore allows for prompt investigations
and appropriate management, grade 0 and 1 goitres will
only be identified on imaging and on palpation respectively.
Any retrosternal extension from grade 1 goitre (plunging
goitre) is likely to manifest with atypical cardiorespiratory
symptoms or may be discovered incidentally on imaging for
investigation unrelated to the thyroid. Controversies arise
regarding the definition of retrosternal extension of a goitre,
but it is defined by DeSouza and Smith as a goitre with more
than 50% of the gland located below the thoracic inlet.? In
most cases, it is possible to perform a thyroidectomy via the
cervical approach alone. The shortcoming of the DeSouza
and Smith classification is the inability to determine the
level of mediastinal extension. Huins et al. described a
classification system for goitres with retrosternal extension
that is more suitable as it provides a better anatomical
delineation and a well-defined surgical approach (Table I).3
The emphasis of this case report is on mediastinal goitre that
we define as either a pure mediastinal goitre, or the grade
2 and 3 retrosternal goitre by Huins et al., without clinical
evidence of a cervical component. The lack of a cervical
component makes the diagnosis even more difficult. The
delayed diagnosis can result in a goitre of significant size
and subsequent pressure symptoms in the mediastinum.
Mediastinal goitres are either diagnosed in the work up
of patient with superior vena cava syndrome, non-specific
restrictive cardiorespiratory symptoms or incidentally during
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routine preoperative imaging.*® The largest mediastinal
goitre (900 g) ever described presented with a longstanding
history of respiratory symptoms associated later with
stridor.* The chest X-ray is often the initial imaging modality
to identify a superior mediastinal mass that is further
characterised on a CT scan. There is a paucity of literature
about this rare condition, despite it being one of the most
common causes of an anterosuperior mediastinal tumour
(3—12%) and accounting for 0.02—0.5% of all goitres.* In
South Africa, Gvilia et al. from Pietersburg Hospital reported
a case of retrosternal goitre that required sternotomy. We
report our experience of mediastinal goitres diagnosed at our
institution.

Table I: New classification system for retrosternal goitre by Huins
et al.’

Classification and approach for retrosternal goitres

Grade Anatomical location Approach

1 Above aortic arch (above T4) Cervical

2 Aortic arch to pericardium Manubriotomy

3 Below right atrium Full sternotomy
Objective

To describe the characteristics, clinical presentation and
specific complications of mediastinal goitre treated with
sternotomy at Chris Hani Baragwanath Academic Hospital
(CHBAH).
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Methods

In this observational descriptive study, we retrospectively
reviewed all cases of mediastinal goitre treated at our
institution over the past nine years (January 2013—September
2021). Parameters analysed included patient demographics,
goitre characteristics (size, weight, anatomical localisation,
function), clinical presentation, findings of pre- and
postoperative laryngoscopy, surgical approach (sternotomy),
intensive care unit (ICU) admission, comorbidity,
histopathological reports, specific complications and
anaesthetic considerations of the procedure.

For perspective, we also reviewed the total number of
thyroidectomies performed during the study period.

All precautionary measures were taken to ensure safe
anaesthesia. The cases were discussed at the multidisciplinary
team (MDT) meeting that includes intensivists, anaesthetists
and surgeons. The difficult airway set was available in all
cases and included video laryngoscopy and bronchoscopy.

General and ENT surgeons were present during intubation in
anticipation of rigid bronchoscopy. Cardiothoracic surgeons
did not form part of the team.

All patients were managed with the endotracheal tube in
place in the ICU postoperatively. The ICU requirement was
due solely to the magnitude of surgery since there were no
significant patient comorbidities.

Statistical analysis

Continuous variables are presented as means for normal
distribution or as median with interquartiles ranges (IQRs)
for data not normally distributed. Categorical variables are
expressed as proportion by ratio or percentage.

Results

During the study period, there were four cases of mediastinal
goitre out of 521 thyroidectomies performed (0.7%). All
patients were female, and their mean age was 57.5 years

Table II: Characteristic and management of mediastinal goitre

Cases Case 1 Case 2 Case 3 Case 4

Age (years) 52 71 62 45

Presentation Incidental finding Non-specific mild SVC syndrome Significant non-specific restrictive
respiratory symptoms cardiorespiratory symptoms

Comorbidity Nil Nil HIV reactive Nil

Function Euthyroid Euthyroid Euthyroid Euthyroid

Imaging (CT scan and Airway: left deviation Airway: slight deviation ~ Airway: right deviation Airway: not deviated

Chest X-ray)

and narrowed (< 50%) at
the angulation

toward the left

with < 50% narrowing

FNA Unsuccessful Benign (sonar guided) Benign (neck) and benign Benign (mediastinum) sonar guided
intraoperative frozen
section (chest)

Preoperative Normal Normal Normal Normal

laryngoscopy

Postoperative Right RLN palsy Right RLN palsy Normal Normal

laryngoscopy

Mediastinal location Posterosuperior Posterosuperior Anterosuperior Anterosuperior

Surgical approach

Collar neck incision +
full sternotomy

Collar neck incision +
full sternotomy

Collar neck incision + full
sternotomy

Collar neck incision + full
sternotomy

Origin of goitre

Cervico-mediastinal
goitre

Cervico-mediastinal
goitre

Pure mediastinal goitre
separated from normal
thyroid gland in the neck

Pure mediastinal goitre separated
from normal thyroid gland in the
neck

Blood supply Normal origin Normal origin Unclear From right brachiocephalic artery
Relation of goitre to Posterior Posterior Anterior Anterior
great vessels
Goitre classification Grade 2 (Huins et al.)} Grade 2 (Huins et al.) 3 Type 4 mediastinal goitre Type 4 mediastinal goitre
(Agarwal et al., Sackett et (Agarwal et al., Sackett et al.)>!®
al')g,lo
Procedure Total thyroidectomy + Right lobectomy + Total thyroidectomy Excision of the ectopic mediastinal
excision of mediastinal excision of mediastinal + excision of ectopic goitre
extension extension mediastinal goitre
Anaesthesia Awake fibreoptic Asleep intubation with Awake fibreoptic intubation ~ Asleep intubation with video

intubation

video laryngoscopy
without muscle relaxant

laryngoscopy without muscle
relaxant

Time of extubation

Day 1 postoperative

Day 1 postoperative

Day 1 postoperative

Day 1 postoperative

Goitre size (mm) 150 x 110 x 60 120 x 95 x 50 105 x 75 x 40 (mediastinal 123 x 94 x 45
component)

Goitre weight 400 g 210 g 200 g 522 ¢g

Histology Multinodular goitre Multinodular goitre Multinodular goitre Multinodular goitre

SVC — superior vena cava, RLN — recurrent laryngeal nerve
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Table III: Outcome of mediastinal goitre post-thyroidectomy

Cases Case 1 Case 2 Case 3 Case 4
Tracheomalacia No No No No
RLN palsy (flexible laryngoscopy) Yes (right) Yes (right) No No
EBSLN palsy (clinical assessment) No No No No
Hypocalcaemia No No No No
Airway obstruction No No No No
SSI No No No Yes
Pneumonia No No No No
Hospital stays (days) 14 13 8 10
Pneumothorax Yes, sucking air from neck drain No No No
Mortality No No No No
Sternitis No No No No

RLN - recurrent laryngeal nerve, EBSLN — external branch of superior laryngeal nerve, SSI — surgical site infection

Figure 1: Chest x-ray of posterosuperior mediastinal goitre

Figure 2: CT scan of posterosuperior mediastinal goitre

(range 4571 years). The patient and goitre characteristics
are depicted in Table II, while patient outcomes are depicted
in Table III.

Discussion

During embryology, the descent of the thyroid gland and
the inferior parathyroid glands from the third pouch can
arrest at any level in their course. The undescended lingual
thyroid is by far the most common (90%) variation.” Pure
mediastinal goitre, arising de novo in the chest, is extremely
rare.® Embryologically, it may represent the type 4 thyroid
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Figure 3: Specimen of the anterior mediastinal goitre
weighing 522 g and measuring 123 x 94 x 45 mm that caused
significant cardiorespiratory symptoms

remnant that is completely detached from the main thyroid
tissue and derives its blood supply from the mediastinum.*!°

Our case series of four patients with mediastinal goitre
over a nine-year period, accounting for 0.7% of all
thyroidectomies performed over the same period, attests to
the rarity of the condition. This incidence is slightly higher
than the 0.02-0.5% reported in the literature, presumably
due to the low number of thyroidectomies performed at our
institution. The patients in our series presented mostly with
compressive symptoms related to the mediastinal location
of the goitre; those with pure mediastinal goitres were more
symptomatic likely due to the more limited space in the
anterior mediastinum vs the posterior mediastinum. The
significant size and weight of the goitres were most likely
due to the atypical presentation and the invisible cervical
component that delayed diagnosis.

Surgical challenges

Sternotomy was required to deliver the goitre in all cases.
The sternotomy has the benefit of providing improved
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access and preventing inadvertent bleeding, especially in
the case of pure mediastinal goitre which derives its blood
supply from the chest. Minimal access surgery is also a
viable option through video-assisted thoracoscopy (VAT).!!
The specimen needs to be morcellated to facilitate extraction
through the port site. Minimal access thyroid surgery is not
practiced at our institution.

There were two instances of recurrent laryngeal nerve
(RLN) palsy (both on the right) in the cases of goitre with
posterior mediastinal extension. The literature reports a
higher incidence of complications related to mediastinal
goitre.® RLN palsy and temporary hypoparathyroidism
can be as high as 8% and 40% respectively, whereas
tracheomalacia and mortality (1.1%) are rare.® The extension
of the goitre to the posterior mediastinum moves the RLN
anteriorly making it vulnerable to injury.’> Up to 32% of
patients with RLN palsy may be asymptomatic, therefore
both pre-and postoperative laryngoscopy is mandatory.®

It is not surprising that there was no malignancy since the
most common thyroid pathology is multinodular goitre and
cancer is less than 5%.3

Anaesthetic challenges

The anaesthetic management of mediastinal goitres depends
on the initial assessment, and the various types of airways
may be classified as “safe”, “uncertain” and “unsafe”
according to Erdos and Tzanova.'3

The “safe” airways are managed in a conventional manner
that consists of intravenous or inhalation anaesthetic drugs
with neuromuscular blockade. In “uncertain” airways, the
patients are allowed to breathe spontaneously until they
are intubated safely. The idea is to preserve the negative
intrapleural pressure which maintains the airway patent.!* The
“unsafe” airways qualify for an awake fibreoptic intubation
(AFOI) that requires adequate patient cooperation.'> The use
of sedation and topical anaesthesia facilitates the process.
The incidences of difficult intubation, difficult mechanical
ventilation, and tracheomalacia are generally low.!¢

The management of the patient with a retrosternal goitre
presents a further challenge to the perioperative anaesthetic
care due to the potential threat of acute cardiopulmonary
decompensation that may occur during induction.!” Literature
on the topic is scanty and limited to isolated case reports
and small case series. Even among the international airway
experts, there is no consensus on the best plan to secure
the airway.'® However, it is agreed that rigid bronchoscopy
(RB) should be part of the contingency plan to secure a
compromised airway. Moreover, when failure of RB is
anticipated like in the case of CICV (cannot intubate, cannot
ventilate) or mediastinal mass syndrome, cardiopulmonary
bypass (CPB) or extracorporeal membrane oxygenation
(ECMO) should be considered.'

Conclusion

In our series, all four cases of euthyroid mediastinal goitre
had an atypical presentation and sternotomy was successfully
performed in all cases with no morbidity. There were two
instances of RLN injury and no malignant histopathology.
Despite the potential threat to the airway, all intubations
were successful and uneventful.

Awareness of this rare subcategory of goitre is important,
as the non-specific symptoms make diagnosis challenging.
An MDT approach is required to ensure adequate preparation
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for the anaesthetic and surgical challenges this condition
poses and to ensure a successful outcome.
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