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5.1 Retrosternal Goiter

Retrosternal goiter (RG) was first described by Haller [1]. The clinical significance
of this condition increases progressively due to clinical features that include impinge-
ment on surrounding structures and onset of compressive symptoms. Goiter develop-
ment is a multifactorial event, iodine deficiency being considered as one of the major
environmental factors [2]. The diagnosis of RG is usually established in the fifth or
sixth decade of life, with a female-to-male ratio of approximately 3—4:1 [2].

There is no standard definition for RGs [3]. Some authors have considered an RG
as one that extends up to the fourth thoracic vertebra on chest x-ray, or reaches the
aortic arch; others have defined a mediastinal thyroid as one in which most of the
gland extends below the thoracic inlet with the patient in surgical position [3].
Terms such as retrosternal, substernal, and intrathoracic have been used to define an
extension of >50% of the thyroid gland beyond the thoracic inlet [4]. The reported
incidence of RG is highly variable, ranging from 1% to 45% of thyroidectomies in
studies with different defining criteria [2, 3, 5].

The classification of RGs as primary or secondary is of surgical relevance
because of differences in the blood supply. Primary RG is rare (1%), arising from
ectopic thyroid tissue in the mediastinum, and is supplied by non-anatomic medias-
tinal vessels [2, 3, 5]. The majority of RGs are secondary, originating from
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Fig.5.1 Retrosternal
goiter

extension of the cervical gland into the chest, with a blood supply arising from the
cervical vessels (Fig. 5.1) [3].

RGs are located in the anterior mediastinum in 80-90% of cases and less fre-
quently (10-15%) in the posterior compartment, posterior to the trachea or esopha-
gus [2]. In the latter, the recurrent laryngeal nerve (RLN) may be severely anteriorly
displaced, placing it at higher risk of accidental injury [6].

The Huins et al. [7] classification of RGs categorizes them as retroclavicular,
upper border of the aortic arch or below the aortic arch. Goiters have also been clas-
sified according to their shape on coronal imaging with the Simo classification:
“iceberg” or “conical”, “tubular” or “oval” [8].

Evaluation of a suspected RG involves full history taking and examinations,
including fiberoptic nasendoscopy, baseline thyroid function tests, thyroid autoanti-
body screen, and neck ultrasound [3, 9]. Ultrasound-guided fine-needle aspiration
cytology is not routinely applied in RGs [3, 10]. Therefore, computed tomography
(CT) and/or magnetic resonance imaging (MRI) are essential in the surgical decision-
making for RGs, since they provide a clear definition of the multidimensional size and
morphology of the disease, defining the relevant and at-risk anatomical structures.

Most goiters grow very slowly over many decades. Therefore, most patients with
RG are asymptomatic. If a cervical mass is palpated on physical examination but the
examining physician is unable to palpate the most inferior portion of the mass at the
thoracic inlet, the presence of an intrathoracic extension of the goiter should be
strongly suspected. Airway compression is one of the most common findings in
patients with RG. Other reported symptoms include exertional dyspnea, stridor or
wheezing (when the luminal diameter is below 5 mm), unproductive cough, chok-
ing sensation due to dysphagia, hoarseness, vascular (e.g., superior vena cava syn-
drome) and neurologic symptoms (e.g., vocal cord paresis/paralysis, hoarseness,
and Horner’s syndrome) [2, 11, 12].
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Total thyroidectomy represents the treatment of choice for all RGs and is
achieved through a cervical (CA) or extracervical approach (ECA). In most cases,
thyroidectomy can be performed using a CA (up to 90%), but a manubriotomy,
sternotomy, or thoracotomy is always necessary for primary RG, when the gland is
predominantly intrathoracic or when preoperative assessment with CT scan sug-
gests infiltration into surrounding structures [2-8, 10]. Therefore, RGs with giant
intrathoracic extension, recurrence, or posterior extension to both trachea and
esophagus, or between trachea and esophagus, and a diameter greater than the tho-
racic inlet diameter should be treated with an ECA [2-8, 10, 13]. Extension beyond
the aortic arch and an “iceberg shape” are the strongest predictors of the need for
sternotomy [2-8, 10].

RGs affecting both anterior and posterior mediastinum, moreover, ride over the
brachiocephalic vascular bundle causing distortion of these vessels and possibly of
the RLN [10]. Therefore, an anterior approach via midline sternotomy is preferred
over a cranio-caudal one, as the former provides for a direct view (as shown in the
Video 5.1).

The classic ECAs to an anterior mediastinal mass are median sternotomy, cervi-
cal mediastinoscopy and video-assisted thoracoscopic surgery [6], which is an
excellent option for an ECA, with fewer side effects than median sternotomy.

Thyroid lobectomy can also be sufficient in selected high-risk patients, in whom
a conservative strategy may resolve the symptoms, while reducing the risk of com-
plications such as bilateral RLN paralysis, tracheostomy and permanent hyperpara-
thyroidism [10].

Intraoperative nerve monitoring is a risk-reducing tool used to verify RLN integ-
rity during thyroid surgery, and the literature supports its use in revision surgery,
invasive malignancy, and large RGs [14].

The indications for surgery in symptomatic RGs take into account that radioio-
dine ablation implies a possible acute risk of radiation thyroiditis causing airway
obstruction, that most RGs tend to grow, and that up to 25% of RGs harbor malig-
nancy [2, 3].

A non-surgical approach, involving monitoring with serial CT scans, is preferred
in older patients and poor surgical candidates, but also in asymptomatic patients
with normal flow-volume loops [2].

Radioiodine, alone or following rhTSH stimulation to increase radioiodine effi-
cacy, is a reasonable option for patients who cannot undergo surgery or refuse it.

Other minimally invasive local treatment modalities have been described, such
as radiofrequency ablation and laser microfilament ablation, but these methods have
yet to be validated in larger studies.

Literature data differ on the increased incidence of malignancy in cases of RG
compared to cervical goiter; some authors reported a range from 10% to 35% [3, 8,
10], while others reported that malignancy is less common in RG than in cervical
goiter [15].

In addition, the impossibility to perform fine-needle aspiration cytology in the
presence of mediastinal disease, due to risks of bleeding or thoracic organ damage,
limits the preoperative diagnosis of malignancy [16].
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The literature shows an increased incidence of permanent hypoparathyroidism
and definitive RLN palsy after total thyroidectomy for RG, rather than for cervical
goiter [3, 5, 17-21].

The side effects of a CA include: transient (2-5.4%) or permanent (1-2%) uni-
lateral RLN injury, transient (33.9%) or permanent (2.1%) hypocalcemia [2, 3,
19-21] and tracheomalacia (3%) [2].

A lesion that occupies space in the mediastinum has greater potential to distort
the normal anatomy and, when coupled with an increase in gland size, involves a
technically challenging procedure where the RLN may not be easily identifiable in
its anatomic location. Bilateral RLN palsy is the main causative factor for tracheos-
tomy in the RG patient, with tracheostomy rates of approximately 2—-3% in this
population [6].

Although the parathyroid glands can be identified and structurally preserved, an
even more significant challenge arises in the RG patient in order to maintain an
uninterrupted blood supply. Specifically in RG, while the inferior parathyroids are
more likely to be displaced and have a truly intrathoracic location, the position of
the superior ones is often unaffected [6].

Postoperative bleeding is rare but potentially fatal, occurring in 0.3-2% of cases
[3]. Intraoperative bleeding complicates surgical dissection by staining and hiding
important structures and causing indirect RLN- and parathyroid-related morbidity
due to blind surgical maneuvers. Therefore, innovative devices such as the harmonic
scalpel [22] and topical hemostatic agents [23] are commonly used.

Even considering the compressive pathological process of the RG, tracheomala-
ciaisrarely described in the literature as a clinically significant concern. Significantly
powered studies have shown little evidence, with rates reported as being <1.5% [6].
In patients with suspected tracheomalacia other causes of airway obstruction should
immediately be ruled out. Generally, reintubation is uneventful even in confirmed
tracheomalacia [6].

However, division of the sternum increases the morbidity of the treatment for
benign disease. Complications of median sternotomy include deep space wound
infections, dehiscence, arrhythmias, and sternal instability. Risks of cervical medi-
astinoscopy include severe bleeding due to the need for median sternotomy, RLN
injury specifically on the patient’s left and thoracic duct injury [6].

Mortality in RG 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 worsen-
ing of respiratory symptoms [10]. The causes of death are related to severe postop-
erative complications such as sternotomy dehiscence and tracheobronchial fistula.

Therefore, strict preoperative diagnosis through proper imaging is important to
avoid hazardous digital dissection and simultaneously improper sternal division.
This can be explained by the fact that the sternal division provides the surgeon with
control of all the structures of the neck and upper mediastinum. In contrast, during
digital dissection of the mediastinal component, the removal of the intrathoracic
part of the goiter through the CA forces the surgeon to perform blind maneuvers,
placing the inferior parathyroids and the RLNs at risk of injury [3, 24].
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When the upper mediastinum is occupied by a goiter, it could be considered a ‘no
man’s land’ [3]. Indeed, the endocrine surgeon is not usually familiar with the
course of the RLNs and their anatomical variability in this district, and the cardio-
thoracic surgeon is not familiar with the endocrine-surgical challenges. Therefore,
the ECA requires multidisciplinary collaboration.

5.2  Forgotten Goiter

Forgotten goiter (FG) was first described by Massard et al. in 1992 [25].

FG lacks any parenchymatous or vascular connection to the cervical thyroid and
may represent remnants of an incompletely resected cervical goiter or perhaps the
result of completely separate and autonomously functioning thyroid tissue that
becomes hypertrophic following removal of the cervical gland [26]. Compensatory
hypertrophy of residual thyroid tissue following partial thyroidectomy was first
described by Wagner in 1884 and was confirmed in the succeeding decades by sev-
eral authors [27]. Therefore, any thyroid tissue remaining after cervical thyroidec-
tomy can grow or migrate inferiorly [28].

Furthermore, based on the embryology of the thyroid, although rarely, some
anomalies may occur, and the gland can be located in the mediastinum, the so-called
autonomous intrathoracic goiter (AIG) which must be distinguished from migratory
goiters in partially resected glands after thyroidectomy. The gland arises from a
saclike entodermal diverticulum, which appears in the midline of the ventral surface
of the pharynx. This sac will form the parenchyma of the thyroid and is connected
to the ventral floor of the pharynx via the thyroglossal duct. As the thyroglossal duct
atrophies, the thyroid progressively relocates anterior to the trachea [29].

FG most likely represents a clinically silent goiter left behind at the time of origi-
nal thyroidectomy, and the diagnosis is an incidental finding. Less commonly,
patients may become symptomatic either from hormonally active thyroid tissue
within the mediastinum or from mass effect causing tracheal compression and
deviation.

In the literature there is no clear consensus as to the optimal approach for resec-
tion. The literature reaffirms that an FG, like the majority of RGs, can be safely and
completely resected using a standard CA, after prompt diagnosis with MRI and,
more recently, multidetector CT scan to provide better anatomical assessment [25—
29]. The size, location, and benign characteristics remain the most relevant consid-
erations in determining a cervical rather than a trans-sternal access, as in RG.

53 Recurrent Goiter

A recurrent goiter is the regrowth of thyroid tissues after thyroidectomy for benign
disease or malignancy of the thyroid. In the literature, the recurrence rates after an
incomplete thyroidectomy vary from 2% to 42%, and are mainly influenced by the
definition of recurrence and the follow-up, with a peak of recurrence between 10
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and 20 years after primary surgery [30]. On the other hand, in the case of total thy-
roidectomy, the recurrence rate is <1% [31].

While recurrence after surgery for benign disease should be preventable, recur-
rence after malignant disease depends on many factors. The causes of recurrence
can be broadly attributed to inadequate surgery or postoperative levothyroxine ther-
apy, missed embryological remnants, and recurrence of a thyroid cancer.

The three embryological remnants of thyroid at risk of regrowth are the pyrami-
dal lobe, the tubercle of Zuckerkandl, and thyrothymic tissue; these may develop as
isolated or combined recurrences [31, 32].

Reoperative thyroid surgery should be performed in case of symptomatic recur-
rent goiter, in case of suspected malignancy or in some cases of recurrent thyrotoxi-
cosis [33].

In previous studies [34, 35], the rate of cancer incidence was reported to be
higher in recurrent surgery even when the first surgery was performed for benign
causes: Menegaux et al. [34] reported a cancer rate of 11.4% in recurrent surgery,
while Levin et al. [35] found this rate to be 22%.

Surgery for recurrent goiter is associated with a higher complication rate because
of scar tissue which makes it difficult to recognize and preserve neck structures such
as the RLNSs or the vascular pedicles of the parathyroid gland. A higher risk of com-
plications is described when previous surgery has been performed on both sides and
increases with the number of reoperations [33, 36]. In recurrent surgery, the rate of
temporary and permanent RLN paralysis is 0-22% and 0-13%, respectively; the
rate of transient and permanent hypoparathyroidism is 9-35% and 0-22%, respec-
tively [31, 33, 37]. Thus, considering the increased risk of complications, the indica-
tion for recurrent surgery should be well identified.

In redo surgery, the lateral approach should be considered to avoid the infiltration
by connective tissue of Kocher’s approach and to identify the nerves in a previously
undissected area [34]. The strap muscles are retracted medially followed by entry in
a plane anterior to the sternocleidomastoid. The RLN should be always identified,
usually in the lower neck, then followed along its cervical course. Intraoperative
neuromonitoring is useful in redo surgery and may reduce the morbidity related to
RLN injury, because it improves the detection of the nerve in the scar tissue [38, 39].

Little is known about the therapeutic outcome of 13! therapy for recurrent goiters.
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