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Abstract

Original Research Article

Substernal goiters are quite common; their diagnosis is mainly based on the CT scan which must be performed
systematically in case of suspicion of intrathoracic extension of the goiter. The diagnosis of thoracic goiter requires
surgical excision, most often by cervicotomy, more rarely by sternotomy. The arguments in favor of this surgical
treatment are twofold: on the one hand the inevitable evolution towards phenomena compression; on the other hand,

the risk of malignant transformation.
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INTRODUCTION

The clinical definition of substernal goiter is
not unanimous. In general, it is considered that it is a
thyroid gland which has a part which remains
permanently retrosternal during the examination of the
neck without hyperextension [1, 2].

Several definitions have been proposed, the
most commonly accepted is that of (Merlier and
Eschapasse), proposed at the French Congress of
Surgery in 1971: “a substernal goiter is a cervical goiter
whose lower pole protrudes at least three fingerbreadths
beyond the upper edge of the manubrium sternal in the
operative position, and which, in addition, requires a
specific  extraction maneuver, without which
exteriorization of the thyroid is not possible [3, 4].

Due to a multitude of definitions, the true
incidence of substernal goiters remains difficult to
determine, and varies in the literature from 2% to 19%
(White et al., 2008) [5].

The same applies to the prevalence, which is
also difficult to determine since the number of non-
operated substernal goiters remains largely unknown. It
is estimated to be present in 0.02% of the general
population and 0.05% of women over 40 [6].

The management of Substernal goiters is
special because of the size of the thyroid, its mediastinal

location, its anatomical relation with trachea and the
vessels, and the choice of the surgical approach.

METHODS

Between January 2014 and December 2022,
the results of 106 operations performed patients with
substernal goiter were examined in the thoracic surgery
department.

Our patients benefited before their admission
from a complete clinical examination, a standard chest
X-ray, cervical echography, CT scan, and cardio-
respiratory explorations (ECG, echocardiography,
EFR), specific biological examinations (T, TSH,
calcemia) in addition to routine examinations, cyto-
puncture was performed in 32 cases.

In our series, a naso-fibroscopy was
systematically requested in order to detect a possible
paralysis of the recurrent nerve.

We retained all the observations that fulfill one
or more of these criteria: a non-palpable lower pole on
clinical examination, a Substernal goiter on ultrasound,
a plunging character on CT scan, a Substernal goiter
discovered intraoperatively. We excluded goiters that
did not have intraoperative confirmation of the plunging
character (false plunging), and patients operated on for
autonomous endothoracic goiter.
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The variables analyzed were age, sex, history,
functional signs, physical signs, the imaging data, the
data of the intervention (approach, surgical difficulties,
type of excision), and postoperative anatomo-
pathological examination result. The average patient
follow-up rate is 16 months.

RESULTS

Our study involved 106 patients with a clear
female predominance; 88 women (83.01%) for 18 men
(16.99%) with a male/female sex ratio of 1/5. The
average age was 56.7 years with extremes of 47 to 74

years. In total, 19.81% of our patients had a family
history of goiters.

We realize that the reason for consultation was
mainly anterior cervical swelling associated with signs
of compression, namely dyspnea; representing the main
symptom present in 22.64% of cases; dysphagia in
16.98% of cases and dysphonia in 7.54% of cases, two
patients (1.88%) presented a cave syndrome. In
addition, goiter was asymptomatic in 10 cases (9.43%)
(Table 1) (Fig 1).

Table 1: Discovery circumstances of Substernal Goiter

Symptom

Anterior cervical swelling

Dyspnea

Dysphagia

Dysphonia

Cave syndrome

Asymptomatic

Number n | Percentage
70 66.03%

24 22.64%

18 16.98%

8 7.54%

2 1.88%

10 9.43%

Fig 1: Frontal clinical examination (K.Ghebouli collection)

All our patients were admitted to the surgical
department in a state of euthyroidism. The chest X-ray
performed in all patients showed greater mediastinal
opacity in 55 patients (51.88%), tracheal deviation in 37
patients (34.9%), and tracheal deviation and
compression in 14 patients (13.2%) (Fig 2). Cervical

ultrasound was performed in 84 patients (79.24%), but
it had only specified the plunging nature in 46 cases
(43.39%). CT scan was performed in all patients; it
made it possible to confirm the plunging nature of the
goiter in all cases (Fig 3 & 4).

Fig 2: Chest X-ray showed greater mediastinal opacity (K.Ghebouli collection)
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Fig 4: CT scan showed greater Substernal Goiter associated with hiatal hernia (K. Ghebouli collection)

Our results showed that the goiter was
plunging into his left lobe in 57.54%, into his right lobe
in 38.67%, and bilaterally in 3.77%. Patients were
classified according to the location of the mediastinal
extension in relation to the trachea and the arch of the
aorta (Table 2).

Subcarinal extension was constant in 35.84%
of our patients and compression of nearby organs
(trachea, esophagus, vessels) was observed in 39.62%
of cases.

Table 2: Relation between plunging lobe and goiter topography

Topography | Plunging lobe

Total

Left lobe Right lobe | Bilateral
Prevascular 48 (45.28%) | 22 (20.75%) | 3 (2.83%) | 73 (68.87%)
Retrovascular | 13 (12.26%) | 19 (17.92%) | 1 (0.94) 33 (31.13%)
Total 61 (57.54%) | 41 (38.67%) | 4 (3.77%) | 106
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All patients in our series were operated under
general anesthesia. The approach was an anterior
cervicotomy in 76 cases (71.69%), a cervicotomy
combined with a manibruotomy in 22 patients
(20.75%), a cervicotomy combined with a total
sternotomy in 6 cases (5.66%), a cervicotomy combined
with anterior thoracotomy in two cases (1.88%).

Of the 33 patients with retrovascular goiter, the
combined approach was practiced in 21 cases (63.63%)
which correspond to 19.81% of the entire population
studied.

Of the 73 patients with prevascular goiter, the
combined approach was practiced in 9 cases (12.32%)
which correspond to 8.49% of the entire population
studied (Table 3).

Table 3: Relation between surgical approach and goiter topography

Topography Surgical approach Total

manibruotomy

Cervicotmy | Cervicotomy with | Cervicotomy
with sternotomy

Cervicotomy with
anterior thoracotomy

Prevascular | 64 (60.37%) | 6 (5.66%) 1 (0.94%) 2 (1.88%) 73 (68.87%)
Retrovascular | 12 (11.32%) | 16 (15.09%) 5 (4.72%) 0 (0%) 33 (31.13%)
Total 76 (71.69%) | 22 (20.75%) 6 (5.66%) 2 (1.88%) 106

The surgical intervention corresponded to a
total thyroidectomy in 103 cases (97.16%) and a
subtotal thyroidectomy was performed in three cases.

The histological study concluded that
benignity was found in 96.56% of cases, 5 cases of

papillary carcinoma, 3 cases of vesicular carcinoma and
two cases of medullary carcinoma.

The average weight of the Substernal Goiters
our series was 238 grams with a maximum of 836
grams. The size was between 6.2 cm and 27 cm for the
largest (Fig 5).

Fig 5: Hugh Substernal Goiter (K. Ghebouli collection)

Two patients presented with a compressive
hematoma postoperatively treated by revision surgery.
A transitory  hypoparathyroidism, revealed by
paresthesias of the extremities, was observed in eight
patients, it was suppressed by calcium supplementation.
No cases of permanent hypocalcemia were observed.
Four patients had presented recurrent paralysis
postoperatively ~ without  prior  nasofibroscopy
abnormalities; they had a benign histology. No
tracheotomy was performed and mortality was nil.

DiscussioN

Substernal goiters usually occur at an
advanced age 56 to 72 years [7-9]. This can be
explained by the slow migration of thoracic goiters
[10]. In our series it was 56.7 years.

Our study has further confirmed the clear
female predominance of Substernal Goiters with
83.01%, this corresponds to the studies of (Makeieff)
[11] with 80%; (Benbakh) [12] with 94%; (Mesli) [13]
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with 84%; Only (Ozdemir) [14] obtains perfect equality
between the two sexes.

19.81% of our patients had a family history of
thyroid disease. This corresponds to the rates published
in several series [6, 15, 16].

Substernal goiters are often asymptomatic,
discovered by the presence of anterior cervical swelling,
however the topography and the volume of the goiter
lead to signs of compression.

Dyspnea comes to the fore of the clinical signs
found in 22.64% of cases, the analysis of the literature
has shown a rate which varies from 12% to 58% [17].

Dysphagia, mainly to solids, is most often due
to compression of the esophagus. This was the telltale
sign in 22% of our patients. This rate varies between
11% and 31.6% for (M. deSouza) and (B. Abboud) [18,
9]. For (Brenet) it is more important, it can go up to
43%. [15].

Nerve compression, especially common in
posterior goiter, often involves the recurrent nerve and
will be responsible for dysphonia observed in 7.54% of
cases. Nerve compression can also involve the cervico-
thoracic or cervico-brachial sympathetic but also the
phrenic nerve [19].

The frequency of venous compression varies
from 3 to 19% of cases [3, 20]. It almost always
involves the venous trunks of the superior vena cava
confluence and will be responsible for a cava syndrome,
which was observed in 1.88% of cases in our series.

The incidental finding was in the order of
9.43%, generally following a x-ray requested for
another reason. It corresponds to the numbers published
in the literature which vary from 5 to 50% of cases
depending on the series [21, 22].

CT Scan is the gold standard in goiter imaging;
it was performed in all patients. It made it possible to
confirm the presence of the intrathoracic extension of
the goiter, to appreciate its volume, the nature of its
liquid or solid contents, its position in relation to the
trachea, the vessels and the esophagus, also it help us to
decide on the type of approach and to predict the
morbidities associated with this type of surgery.

The analysis of the results of the CT Scan
showed that the dominant plunging lobe was the left
lobe, found in 57.54% of the cases. (Sanders) [23]
found that the left lobe was the dominant lobe [23].
(Mostafa) [24] also finds a slight predominance on the
left lobe. The extension of the goiter into the anterior
mediastinum is the most frequent, for (Tabchouri) it is
81.5% [25]. For the position of the goiter in relation to
the wvessels of the mediastinum, we found a

predominance of pre-vascular goiter representing
68.87% of substernal goiters against 31.13% of retro-
vascular goiter.

The choice of surgical approaches remains a
hot topic and the center of discussion for surgeons. The
aim of the surgical procedure is to achieve the least
invasive radical excision of the goiter possible with
reduced morbidity. For this, the cervical approach is
sufficient in the majority of cases [11, 26]. In our study,
cervicotomy alone was performed in 71.69% of
patients. Indeed, we used a combined approach in
28.31%. In the literature, the incidence of the combined
approach is variable, ranging from 2% to 40%. For (Li)
it is 2% [27] and for (Testini) it is 6.5% [28]. For
(Pelizzo) and (Coskun), it is 8.5% and 9.5%
respectively [29, 30].

For (Huin)s it is 11% [31]. However, there are
more implications found by (Tabchouri), who finds
22% [25], and (Sancho) who finds an incidence of 40%.
[32]; this wvariability could be explained by the
difference in the recruitment criteria for patients with
substernal represented mainly (90%) by Substernal
Goiters that did not reach the carina. On the other hand,
Sancho published an incidence of sternotomy of 40%
for 35 patients presenting substernal goiter with
extension under the carina, with a thoracotomy for one
patient.

In our series, the rate of goiters reaching the
arch of the aorta was 35.84%, with a combined
approach in 28.31%.

(Rios et al.,) [33] do not record any deaths, and
the same is true in our series. The most common
complication is compressive hematoma observed in two
cases (1.88%), this complication is described in the
literature as rare with a rate of 0.3 to 2% [34, 35]
depending on the series.

The frequency of recurrent lesions, usually
recognized only at the time of extubation, varies
according to the authors from 2 to 27% [6, 36]. We
recorded 4 cases (3.77%) without nasofibroscopic
abnormalities.

The anatomopathological study of the surgical
specimens showed the benignity of the goiter in 96.56%
which seems higher compared to the figures published
in the study carried out by (Sanders), who finds that the
incidence of benign goiters is 79% [23].

CONCLUSION

Substernal goiter has always been considered a
challenge for surgeons, due to its particular severity,
linked on the one hand to the potential for compression
of noble organs, including the trachea, and on the other
hand to the additional difficulties that can be
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encountered during surgical

management and the

possibility of resorting to a combined approach.

The cervical approach is generally sufficient

for the surgical management of Substernal goiters;
however, the use of subtotal or total sternotomy may be
necessary to extract the entire thyroid gland.

Conflict of interest: None declared.
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