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Abstract
Background  Intrathoracic goitres (ITG) often present with compressive symptoms and require specialised care by expe-
rienced surgical teams. Most ITG can be accessed by a transcervical approach (TCA) and only between 1 and 15% will 
require an extracervical approach (ECA). Many controversies exist regarding the clinical presentation, evaluation, selection 
of cases for ECA, surgical technique and outcomes. This paper reviews the recent literature on the management, outcomes 
and evidence-based treatment strategies of ITG.
Methods  We conducted a review of the literature on the evaluation, management and outcomes of surgery for ITGs.
Results  The incidence of cancer in the ITGs ranges between 4 and 20%. Multiplanar CT scanning offers the best preoperative 
evaluation and aids to determine the approach. Most ITG can be accessed by TCA and ECA are only needed in maximum 
15% of cases. In experienced hands, the outcome of these surgeries is comparable to thyroid surgery for non-ITG.
Conclusions  Surgery for ITG is challenging. The experienced surgeon however, with few exceptions can address ITG via 
TCA, with outcomes comparable to those of uncomplicated thyroid surgery.
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Introduction

Multinodular goitre (MNG), defined as an enlarged thyroid 
gland with multiple nodules, affects 4% of the US popula-
tion and 10% of the British population [1] and it is estimated 
to affect 1.5 billion people globally. Iodine-deficiency con-
tributes to the vast majority of cases of MNG worldwide, 
resulting in a presumed over-secretion of thyroid stimulat-
ing hormone (TSH). This results in a benign proliferation 
of hyperplastic follicles, adenomatoid nodules, some with 

cystic degeneration. MNG may present to the surgeon for 
diagnostic and therapeutic purposes. Classic indications for 
surgery in these patients include pressure effects and cos-
mesis, a recognised risk of malignancy, and intrathoracic 
extension [2].

Retrosternal, substernal and intrathoracic goitres are 
terms used to describe a subgroup of MNG that extend 
towards the thoracic cavity. These require specific preop-
erative evaluation and specialised surgical management, 
since a significantly higher risk of intra- and postoperative 
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complications is observed when compared to mere cervi-
cal MNG [3]. The most common and appropriate term is 
Intrathoracic goitre (ITG) [4] and this term will be applied 
throughout this article.

The aim of this paper was to review the recent published 
literature on “the state of art” current management, predic-
tors of approach, outcomes and evidence-based treatment 
strategies of ITG.

Methods

A medline search up to April 2018 was conducted using 
keywords that included “intrathoracic”, “retrosternal”, “sub-
sternal”, “mediastinal”, “goitre”, “goiter”, “multinodular” 
and “thyroidectomy”. Articles were critically appraised 
specifically assessing preoperative evaluation, indications 
for surgery, surgical strategy, predictors of ECA and out-
comes, complications and risk factors for complications. We 
excluded small series, case reports and technical notes. We 
also excluded papers relating to epidemiology and risk of 
cancer as it was felt not relevant to the paper.

Definition of intrathoracic goitre

Since the nineteenth century, ITG has been referred as 
retrosternal, substernal, retroclavicular and intrathoracic 
amongst others. The reason for this diversity is the lack 
of consensus on the proportion of the gland that is in an 
intrathoracic position, or how deep a cervical goitre must 
have descended to start classifying as ITG [5]. Numerous 
classifications have been proposed and compared, but none 
of them have been universally validated nor accepted [4, 
6]. Huins et al. recommended a classification in to 3 grades 
depending on the relationship of the ITG with the aortic 
arch (AA) and the right cardiac auricle [6]. Recently Rios 
et al. al critically analysed all previous classifications of ITG 
for their capacity to predict intra- and post-operative com-
plications, and found most definitions of ITG not clinically 
relevant. They concluded that Katlic’s definition is the most 
useful for predicting a possible sternotomy for removing the 
goitre [4, 7].

Current indications for surgery

Surgery is the treatment of choice for symptomatic ITG 
(dyspnea, dysphagia or superior vena cava syndrome) [8], 
since (1) radioactive iodine ablation (RIA) implies a pos-
sible acute reaction causing airway obstruction, (2) most 
ITG tend to grow, (3) up to 25% of ITG contain malignant 
disease [2] and (4) up to 90% of ITG can be safely excised 
via a transcervical approach [9, 10]. Some authors argue the 
need for surgical intervention in asymptomatic patients with 

incidentally diagnosed goitres during other investigations, 
especially in elderly individuals or significant co-morbid 
patients [11]. These may represent up to 40% of all ITG 
[11–14]. The only alternative when there are medical con-
traindications to surgery is RIA, the effect of which was 
recently estimated as a 40% volume reduction with accom-
panying symptom reduction [9].

In summary, any decision-making regarding surgery in 
this patient group should be individualised and based upon 
the size of the goitre, the degree of aero-digestive tract com-
pression, the co-morbidities of the patient and the trajectory 
of growth in active surveillance.

Preoperative evaluation

Evaluation of a suspected ITG includes full history and 
examination including fibreoptic nasendoscopy (FNE), 
baseline thyroid function tests (TFT), thyroid autoantibody 
screen, ultrasound guided fine-needle aspiration cytology 
(USgFNAC) and CT or MRI scanning [15]. The use of flow 
volume loops may detect subradiological tracheal compres-
sion, but rarely influences management in patients with ITG 
[16].

Whereas USgFNAC is now considered the gold standard 
to evaluate thyroid nodules, it is not routinely applied to 
patients with ITGs because access is difficult and the risk of 
occult malignancy is thought to be low [2, 17]. In reality, the 
risk of occult malignancy in ITGs is between 10 and 35%, 
with younger patients, those with prior irradiation, a fam-
ily history of thyroid malignancy or compression symptoms 
at a higher risk [2]. Therefore, also in ITG, an attempt at 
preoperative diagnosis is warranted, despite the potentially 
non-diagnostic samples may be non-diagnostic or very dif-
ficult to obtain [18].

Predictors of surgical approach

Multiplanar computerised tomography (MCT) is considered 
the best tool to aid to determine the most appropriate surgi-
cal approach [6, 19, 20]. MCT defines the extent, anatomi-
cal location and the relationship of the ITG to the trachea, 
oesophagus, great vessels, main bronchi, lungs and pericar-
dium. It provides an objective measure of tracheal diameter 
to help preoperative anaesthetic planning. MCT also identi-
fies nodal disease and other potential correlates of malignant 
disease such are irregular margins, heterogeneous internal 
features and the presence of microcalcification. Also the 
presence of gross capsular calcification is associated with 
difficult dissection from the surrounding anatomical struc-
tures and thus may help to select patients for extracervical 
approaches [12, 21, 22]. The Huins et al. criteria are based 
on MCT, and classify ITG as retroclavicular, above upper 
border of AA and below AA. They provide a reproducible 
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classification, that constitute currently one of the best vali-
dated classifications as a predictor of surgical approach, 
and as such has been adopted by the British Association of 
Endocrine and Thyroid Surgeons [6]. Besides MCT, other 
elements to put in the balance in preoperative evaluation 
emerged. In 2005 Flati et al. introduced the term “iceberg” 
shape as a factor implying need for ECA [23]. In 2006, San-
cho et al. reported 35 patients undergoing surgery for ITG, 
and found that a goitre weight of 260 g and extension to the 
tracheal carina were significant predictors of ECA. Their 
ECA rate of 37% was significantly higher than any other 
series in the literature [24]. Recently, Simo found that revi-
sion surgery for recurrent goitres, “iceberg” shaped glands 
and goitres extending beyond the AA most likely require 
ECA [17]. The indications for ECAs, could be categorised 
as high risk, moderate risk and low risk based on MCT and 
the experience of each surgical team [17] (Table 1). That 
said, the majority of ITG can be excised by experienced 
surgeons via a TCA [9]. Prospective data reveal the overall 
rate of ECA ranging from 0 to 1.7% [12].

ITG with extension beyond the AA

Extension of ITG beyond the AA has frequently been associ-
ated with an increased need of ECA. Grainger et al. found 
that MCT evidence of ITG reaching or extending to the AA 
increased the relative risk of sternotomy in multivariate anal-
ysis by 4.3 [20]. Riffat et al. in a cohort of 97 patients evalu-
ated by preoperative MCT, found that there was a “relative” 
but statistically significant risk of sternotomy in ITG with 

posterior mediastinal extension, “conical” shape, ectopic 
goitre, and evidence of nodal disease [19].

Revision and recurrent ITG with extension to the AA

Revision cases are associated with an increased risk of 
haemorrhage and injury to vascular and visceral structures 
due fibrosis and distortion of anatomical and surgical planes 
[12, 25].

ITG extending to the posterior mediastinum: retrotracheal 
and retroesophageal

Extension to the posterior mediastinum makes the access 
via TCA difficult and hazardous. The angle of dissection is 
awkward and makes visualisation of the anatomy difficult. 
In these cases the recurrent laryngeal nerve (RLN) is likely 
to be in a more anterior position and therefore more vulner-
able to injury [26]. If these goitres also reach the posterior 
pleura the risk of iatrogenic uncontrolled pneumothorax is 
real [17].

ITG affecting both anterior and posterior mediastinum

An ECA in these goitres also carries an increased risk. By 
definition these goitres ride over the brachiochephalic vas-
cular bundle causing distortion of these vessels and possibly 
the RLN [26, 27]. It is therefore much safer to approach 
them from the anterior position via midline sternotomy 
rather than from a cranio-caudal angle where these struc-
tures are not in direct view.

“Iceberg” or “conical” shape: intrathoracic component much 
larger than cervical component

This shape of goitre implies a potential need for an ECA 
[19]. According to Simo three different shapes (oval, tubu-
lar and iceberg or cone) can be discerned, and relate to the 
approach needed (Fig. 1). The iceberg or cone shape carries 
a statistically significantly elevated risk of needing an ECA 
[17]. Thus, this shape evaluation should be part of the surgi-
cal planning for ITG [17].

Giant extensions

Sancho et al. reported a weight of over 250 g as a statisti-
cally significant predictor of an increased need for an ECA 
[24]; goitres of this weight generally much more difficult to 
deliver via the thoracic inlet [26].

Table 1   Risk stratification for ECA in ITG. Patients with ITGs could 
be stratified according to the potential risk of needing an extra-cervi-
cal approach into 3 main categories depending on the clinical, surgi-
cal and anatomical features

High-risk patients for ECA ITG below the AA 
Recurrent goitres with intratho-
racic extension to and below the 
AA 
Giant extension 
Goitres involving multiple medi-
astinal compartments 
Goitres with separate components 
Goitres with “iceberg” or conical 
shape
Goitres with extension to the 
posterior pleura

Moderate-risk patients for 
ECA

Goitres reaching the aortic arch
Goitres reaching the aortic arch 

with oval or tubular shape
Goitres with minimal posterior 

mediastinal, retrotracheal
Low-risk for ECA Goitres with retroclavicular exten-

sion
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Multiple components: primary goitres—isolated 
intrathoracic goitres—minimal cervical component

ITG can present with multiple components which are either 
not connected to each other, or only via a minimal fibrotic 
connecting remnant [27]. When such an ectopic element 
cannot be accessed via a TCA, it is usually also impossible 
to exert upward traction via the connecting string, compli-
cating removal in a cranial direction, and implying the need 
for an ECA [9, 17].

Anaesthesia, intubation and intraoperative care

ITG can be associated with significant laryngotracheal 
compression and deviation resulting in challenging orotra-
cheal intubation. Prior to surgery, the surgeon and anaes-
thetist must discuss the airway plan and review all imag-
ing together. In most cases tracheal compression is soft in 
nature and can easily be overcome on gentle insertion of an 
adequately sized endotracheal tube. This usually is one size 
smaller than standard for such a patient. In order to avoid the 
dreaded emergency scenario of ‘can’t intubate, can’t venti-
late’ at induction of anaesthesia in a paralysed patient, the 
anaesthetic team may choose to perform an awake fibreoptic 
oral or nasal tracheal intubation with the aid of topical local 
anaesthesia [8, 28].

The majority of patients with ITG are amenable to 
endotracheal intubation, as the tube splints the trachea 
open at the area of maximal compression. Airway manage-
ment, however, may not always be straightforward. Many 
patients have variable symptoms related to head position. 
When the neck is fully extended, the goitre is pulled up 
towards the thoracic inlet, and the patient may find this 
position compromises the airway. In such cases, awake 

fibreoptic intubation is compatible with neck flexion dur-
ing intubation. Truly difficult intubations in planned elec-
tive surgery are extremely uncommon [8].

In cases where extensive mediastinal dissection is antic-
ipated, a double-lumen endotracheal tube may be required 
to permit selective pulmonary ventilation [8, 28].

Maintenance of anaesthesia implies no special require-
ments. At the end of surgery, tracheal compression result-
ing from longstanding goitres may cause a degree of 
tracheomalacia, however extubation is almost always pos-
sible. In the highly unlikely event that the patient suffers 
airway obstruction on extubation due to tracheomalacia, 
reintubation should be straightforward and an elective tra-
cheostomy performed at a later stage if necessary [29].

Surgical strategy

Surgery for ITG poses significant intraoperative and post-
operative challenges. It should best carried-out by expe-
rienced surgeons within a dedicated multidisciplinary 
thyroid team (endocrinologist, anaesthetist, endocrine 
head and neck and thoracic surgeons) in an appropriate 
setting. This will facilitates adequate planning and reduces 
unplanned ECA and unexpected complications [8, 17].

For patients with bilateral thyroid enlargement, total 
thyroidectomy is the procedure of choice. However, in 
patients where the ITG arise from one thyroid lobe, lobec-
tomy is a perfectly accepted option [8]. Thyroid lobectomy 
can also be sufficient in selected high-risk patients, where 
a selective strategy may resolve the symptoms, while 
reducing the risk of complications such as bilateral RLN 
paralysis, tracheostomy and permanent hyperparathy-
roidism. This philosophy is shared by some authors [8] 
but not by others [30].

When considering less-than-total thyroidectomy, TFT 
and histopathology have to been taken into account. Euthy-
roid patients with unilateral goitres can be helped using a 
selective approach whereas hyperthyroid patients require a 
total thyroidectomy to eradicate symptoms of toxicity [8]. 
Following FNA, truly benign unilateral goitres can safely 
undergo a selective approach. FNA indicating “follicular 
neoplasm” should be considered for a total thyroidectomy 
and those with FNAC indicating malignancy require a total 
thyroidectomy [18].

When performing a lobectomy for ITG, dividing the 
isthmus at an early stage in the procedure facilitates the 
cervical dissection. This strategy can also be followed in 
large bilateral goitres, after which the procedure essen-
tially becomes 2 lobectomies. In these cases starting the 
dissection with the smaller lobe will facilitate the dissec-
tion of the larger lobe [8, 9, 31].

Fig. 1   Shape of the goitre into 3 main categories, oval, tubular and 
cone or “Iceberg”
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Outcomes of surgery for ITG

Complications associated with thyroidectomy for ITGs may 
have been underestimated. ITG which extend to the carina 
tracheae are reported to carry a high risk of unplanned ster-
notomy, postoperative complications, return to the operating 
theatre for reoperation and even death [24]. Evidence-based 
data on ITG management, especially comparing surgical 
approaches is scarce, and the majority of evidence is level 
V [12].

Injury to the RLN

Voice changes are common after thyroid surgery. Between 
30% and 87% of patients have subjective voice changes with-
out demonstrable neural injury (endotracheal tube injury and 
oedema or laryngeal oedema secondary to venous stasis and 
fibrosis) [32]. On the other hand, RLN injury can result in 
vocal fold immobility, inducing voice changes, dysphagia 
(mainly for liquids) and even aspiration pneumonia. Bilateral 
RLNP can be associated with acute airway obstruction and 
the need for tracheostomy or other airway widening proce-
dures which themselves cause a negative impact in voice 
and QOL [32]. The rate of RLN injury in ITG ranges from 
0 to 14.3% with a mean rate of 2.7%. Most series report a 
permanent rate between 2 and 4% and in view of the com-
plexity of these cases, this appears to be an acceptable inci-
dence [33, 34]. There is however variability in reporting the 
rate of RLN injury, since some authors use “total procedure 
number” in the denominator, as opposed to others who use—
rightfully—“nerves at risk” in that instance [9]. Evidently, 
the latter is to be preferred: hemithyroidectomies carry half 
the risk of total thyroidectomies. A recent Italian multicentre 
study, including 14,993 patients, compared the rate of RLNP 
in patients undergoing total thyroidectomy for cervical MNG 
and ITG via a transcervical versus using a manubriotomy. 
The authors found a statistically significant difference in the 
rate of transient RLNP (0.5% in the cervicotomy group as 
opposed to 8% in the manubriotomy group) and of perma-
nent RLNP (0%) in the cervicotomy group as opposed to 4% 
in the manubriotomy group [35]. Factors associated with an 
increased risk of RLNP are gland volume, distortion of the 
anatomy (nerves riding over the intrathoracic component 
requiring longer segment dissections), the complexity of the 
surgery, and elderly patients with comorbidities with less 
resilient neural tissues [35, 36].

Intraoperative neuromonitoring (IONM)

The RLN may be difficult to identify and protect intraop-
eratively, especially in cases of invasive thyroid cancer, 
large goitres—ITG, and revision surgery. IONM has been 
reported to be useful aid for localising and monitoring the 

electrophysiological status of the RLN and EBSLN [37, 38]. 
Notwithstanding the purported benefits, several studies over 
the past 20 years have failed to demonstrate an statistically 
significant difference in the rates of permanent vocal fold 
paralysis when comparing use of IONM versus visual RLN 
identification alone in routine thyroid surgery [39–42], a 
result that was confirmed in a recent systematic review of 
42 studies with over 64,000 nerves at risk [43]. Whilst the 
benefits of IONM for routine thyroid surgery are debated, 
IONM is widely accepted to be beneficial in the context of 
high-risk thyroidectomies. IONM has been shown to reduce 
the rate of RLN injury during revision surgery [44], or when 
neck anatomy is complex, e.g. in large goitres [45]. “Not 
using IONM” was an independent risk factor for permanent 
RLN injury in a recent paper of 2556 patients undergoing 
total thyroidectomy, both in univariate and multivariate 
analysis [17].

Postoperative hypocalcaemia

Surgery for ITG implies an increased risk of hypocalcae-
mia due to more difficult identification of the parathyroid 
glands [46, 47]. In a recent multicentric analysis by Tes-
tini et, the rate of transient hypocalcaemia in large goitre 
surgery was 33%. In the same study the risk of permanent 
hypocalcaemia was 2.1% if a TCA was used and 2.9% if an 
ECA was needed. In patients who undergo reoperative or 
revision surgery, the risk of hypocalcaemia it is perceived to 
be higher however, it is difficult to find a figure of true inci-
dence [12, 47]. Specifically in ITG, the inferior parathyroid 
glands become more displaced and by definition they may 
become intrathoracic, whereas the superior parathyroid often 
maintains its original position and is more readily identifi-
able [48] .

Tracheomalacia

Problematic tracheomalacia in ITG is rare and its existence 
even controversial. Recent studies in Western countries 
have suggested that the prevalence of tracheomalacia in ITG 
is between 0 and 1.5% [49, 50]. Lacoste et al. followed a 
cohort of 3008 patients undergoing thyroidectomy, none of 
whom developed tracheal collapse after surgery [51]. Ben-
ett et al. conducted a study with over 2000 patients with a 
heterogeneous definition of ITG, included goitres of differ-
ent sizes rather than defined by “volume capable of airway 
compression” (goitre size greater than 100 g) [52]. Simo 
found that the rate of tracheomalacia in patients presenting 
with ITG is 1.6% [17]. Surgeons working in endemic goitre 
areas have reported higher rates (eg 3.1% and 5.8%) [53, 54]. 
In India Agarwal et al. identified 28 of 900 thyroidectomy 
patients (3.1%) who required treatment for tracheomalacia, 
with 26 (2.8%) receiving a tracheostomy [55]. This group 
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recently published additional work noting the persistence 
of the tracheomalacia phenomenon in patients with large 
goitre [53]. In another report from Sudan, 6 (5.8%) of 103 
patients undergoing thyroidectomy for a large goitre had tra-
cheomalacia, with 5 (4.8%) requiring a tracheostomy [56]. 
Heterogeneity of goitre sizes is a factor that could account 
for the variation in tracheomalacia prevalence.

It is unclear what the factors leading to tracheomala-
cia are, however it appears that preoperative acute airway 
obstruction heralds postoperative problematic tracheomala-
cia (two patients with tracheomalacia in the study of Simo 
presented preoperatively with acute airway obstruction due 
to a large bilateral ITG). Lacoste et al. suggested that the 
main causes of postoperative respiratory obstruction are 
wound hematoma, bilateral RLN palsies, and laryngeal 
oedema [49]. These findings were supported by several other 
reports. Therefore, a diagnosis of tracheomalacia requires 
exclusion of these diagnoses [50, 51, 56, 57]. Agarwal 
recently stated that the intraoperative diagnosis of tracheo-
malacia requires one or more of the following criteria: (1) 
soft and floppy trachea on palpation at the end of thyroid-
ectomy; (2) obstruction to spontaneous respiration during 
gradual withdrawal of the endotracheal tube after thyroidec-
tomy; (3) difficulty in advancing the suction catheter beyond 
the endotracheal tube after gradual withdrawal; and finally 
(4) that after closure of the wound, tracheomalacia can be 
suspected if there is absence of peri-tubal leak on deflation 
of the endotracheal tube cuff, absence of volume pressure 
loop on ventilator or development of respiratory stridor 
along with a falling haemoglobin oxygen saturation on pulse 
oximetry despite the administration of increasing FiO2 [55]. 
Large series of tracheomalacia patients have not revealed a 
clinically significant link between stridor and tracheomalacia 
as either a sensitive or specific diagnostic criteria. Agarwal 
found stridor in only a quarter of patients (7/28) [55].

Mortality

Mortality in ITG surgical series ranges from 0 to 15.3%, and 
is higher in patients who have malignant disease or when 
surgery becomes urgent due to severe worsening respira-
tory symptoms [58]. Di Crescenzo et al. reported a mortality 
ranging from 2% in cervical approaches to 15.3% in patients 
requiring sternotomy [59]. Sancho et al. reported mortality 
of 5.7%, increased in patients in which the goitre reached 
the carina [24]. The causes of death relate to severe post-
operative complications such as sternotomy dehiscence and 
tracheobronchial fistula. Other authors reported a 0% inci-
dence of death following surgery for ITG [8, 17]. This can 
be attributed to careful patient selection, preoperative evalu-
ation and optimisation, multidisciplinary team working and 
perfect postoperative care. Patients requiring sternotomy or 
lateral thoracotomy should be kept intubated and ventilated 

overnight in the Intensive Care Unit and this reduces the risk 
of severe postoperative complications such as fatal bleeding 
and cardiovascular events [48].

Infection

The risk of infection is low and represents around 1–2% 
of patients undergoing thyroid surgery [60]. The risk of 
infection increases with the complexity of the procedure, 
whether neck dissection is done and when ECA is used [24]. 
The risk of wound infection is not discussed in most recent 
papers reporting outcomes of surgery for ITG. Sancho et al. 
reported a 6% incidence of pneumonia, a 3% of catheter 
related sepsis and 3% of postoperative urinary tract infec-
tion, but there is no indication of wound infection despite 
one patient suffering sternotomy dehiscence, which resulted 
in death [24].

Haemorrhage

Postoperative haemorrhage after thyroid surgery can be life-
threatening. It can lead to laryngeal oedema and potential 
airway obstruction including death. The majority of these 
bleedings occur in the first 8 h of surgery [61]. Godballe 
et al., collecting data from the National Danish Thyroid 
Data Base in 2009, produced the most complete account 
on postoperative bleeding after thyroid surgery. The rates 
of haemorrhage ranged from 1.9 to 14.3% with a mean rate 
of 4.2% [61]. Factors increasing the risk of postoperative 
haemorrhage included patient’s age over 50 years, malig-
nant histology, male gender, bilateral procedures and ITGs 
[8]. Simo found a 1.2% rate of postoperative haemorrhage 
in patients undergoing surgery for ITG. In all patients the 
onset of the bleeding was in the first 8 h after surgery and it 
was associated in all patients with coughing episodes [17].

Pneumothorax and other complications

The risk of pneumothorax in patients undergoing cervi-
cal approach is minimal. When it occurs, this is probably a 
result of blind finger dissection. The risk of pneumothorax 
in patients undergoing ETA is higher [17]. The majority 
of these injuries are intentional and a result of the surgi-
cal approach in order to adequately dissect the intrathoracic 
component adherent to the mediastinal pleura. The inser-
tion of an intrathoracic intrapleural drains solves the prob-
lem [17]. Other complications to neighbouring anatomical 
organs, mainly in malignant disease, include injuries to tra-
chea, oesophagus, phrenic nerve, and cardiac arrhythmias 
[62] but the reported rates rare.
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Tracheostomy

Published rates of need for a tracheostomy average between 
2 to 3% and are related to bilateral RLN injury or tracheo-
malacia [8, 63]. Randolph et al. reported a low threshold for 
temporary tracheostomy in cases where there was a con-
cern for laryngeal oedema or in cases of known preoperative 
unilateral vocal cord dysfunction where contralateral vocal 
cord integrity was in question intraoperatively [8]. The rate 
of tracheostomy in Simo’s series was 2.5% [17]. A trache-
ostomy was more frequently needed in patients with severe 
tracheomalacia, bilateral RLN injuries, those undergoing 
total thyroidectomies, redo surgery and patients present-
ing with acute airway obstruction. These patients as well 
as those with previous preoperative RLN injury thus should 
have consented for elective tracheostomy.

Minimally invasive approaches for the intrathoracic 
goitre

Over the years, other approaches have been introduced to 
deal with ITG to minimise the risk of complications arising 
from midline sternotomies.

Lahey in 1920 was the first to recommend the incision of 
the ITG at its upper pole, breaking down its centre, sucking 
out its colloid contents allowing it to reduce its diameter so 
it could be extracted [64]. Allo and Thomson in 1983 sug-
gested “gentle” insertion of a “soup spoon” into the medi-
astinum to facilitate removal of the gland [65].

Partial median sternotomy has been also described mainly 
in the management of cardiac conditions. In the manage-
ment of ITGs, this approach has been described in reported 
series addressing outcomes but interestingly, we have not 
found a dedicated paper on this approach. Authors using this 
approach have reported good outcomes in selected cases. As 
it appears to reduce postoperative pain and length of stay, 
compared with full sternotomy [59, 66–68].

Har-El and Sundaram described the use the microde-
brider for intracapsular reduction of ITG and facilitate its 
transcervical excision. They reported this technique in 11 
patients with gigantic ITG as an alternative to midline ster-
notomy. They did not report any major complications, but 
concluded that this instrumentation should be utilised with 
caution [69].

The use of the mediastinoscope [70] and more recently 
the use of video-assisted mediastinoscope (VAM) have 
been introduced in the management of the ITG [71]. VAM 
allows the dissection of the mediastinal component of the 
goitre from the main thoracic structures up to the level of 
the carina, main bronchus, pulmonary arteries and superior 
vena cava under direct video-assisted view. On the left, it 
also allows the surgeon to identify the thoracic component 
of the recurrent laryngeal nerve. For patients with benign 

long standing ITG extending to the level or beyond the aortic 
arch, VAM is a feasible technique to avoid sternotomy. The 
VAM can be introduced through the same cervical incision 
to release the ITG from the major intrathoracic structures 
under direct vision and thus reducing the risk of injury 
to anatomical structures. However, despite careful video-
guided dissection, there is a 0.4% reported risk of major 
bleeding, which may require a median sternotomy to con-
trol it [71]. The use of VAM can also help to control major 
haemorrhage.

Video-assisted thoracic surgery (VATS) has been recently 
introduced to aid the excision mediastinal and intrathoracic 
tumours avoiding the need for sternotomy. These include 
lung carcinomas, thymomas and intrathoracic parathyroid 
tumours. VATS has also been introduced to excise primary 
intrathoracic goitres and to aid the mobilisation of ITG [72].

The latest minimally invasive approach has been the 
introduction of robotic assisted thoracic surgery (RATS). 
This technique has all the advantages of 3D magnification, 
allowing better identification of the intrathoracic structures 
and hence making the excision of the goitre easier and with 
less complications [73] .

Although all these techniques have been reported to this 
day, they are mainly case reports, technical notes and short 
retrospective series. There is no doubt that they offer clear 
advantages and it is likely to play an important role in the 
future management of ITG.

Summary

Surgery for ITG is challenging. Patients must be appropri-
ately evaluated with multiplanar CT scanning to determine 
the best surgical approach. Most ITG can be excised via a 
transcervical approach. The outcomes for ITG are poten-
tially less favourable than for cervical goitre. However, in 
experienced hands and with careful planning and execu-
tion, surgery can be performed safely in the vast majority 
of patients.
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