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Abstract: Background: Ectopic organ-associated conditions belong to the larger panel of devel-
opmental ailments, and among this challenging medical and surgical chapter, ectopic endocrine
glands-related picture is mostly focused on the presence of the ectopic parathyroid and thyroid.
Ectopic thyroid tissue within mediastinum (ETTM) stands for a less common ETT site; while, globally,
less than 1% of the mediastinum masses are ETTM. Objective: We aim to introduce a rare case
of ETTM in a senior lady to whom one-time synchronous thyroidectomy with ETT removal was
successfully performed via a minimally invasive modern procedure upon cervicotomy and intra-
operatory use of the Cooper thymectomy retractor. Results: The panel of pros and cons with respect
to providing endocrine thoracic surgery for ETTM resection in a 73-year-old subject is discussed amid
a PubMed search of original English-language original reports from January 2000 until 1 August 2024
in order to identify similar distinct cases (individuals of 70 years or older who underwent surgery
for ETTM). Conclusions: 1. We propose the term “three-leaf-clover thyroid” to capture the imaging
essence of having an enlargement of both (eutopic) thyroid lobes and ETTM. 2. The modern surgical
approach under these circumstances provided a rapid patient recovery with a low rate of complica-
tions and a minimum hospital stay. Hence, the procedure may be expanded to older patients after a
careful consideration of their co-morbidities and of the need to releasing connected complaints (e.g., a
7-month history of intermittent dyspneea was found in this case with post-operatory remission).
3. The management remains a matter of individualised decision, and age may not be a limiting factor.
4. At the present time, this case adds to the very limited number of similar published cases in the
mentioned age group that we could identify (seven patients, aged between 72 and 84; male-to-female
ratio of 5 to 2; the rate of malignant ETTM was 3/7); of these cases, not all were reported to have a
trans-cervical approach, and none reported the use of the Cooper thymectomy retractor to help the
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overall surgical procedure. This innovative surgical procedure offers the advantage of avoiding a
sternotomy incision which has clear functional and aesthetic implications, while the video-assisted
approach allows optimal visualization of the mediastinal anatomy and safe vascular sealing under
visual control, without the risk of a major hemorrhage.

Keywords: ectopic tissue; thyroid; mediastinum; thoracic surgery; endocrine surgery; aging dyspneea;
Cooper retractor; cervicotomy; cervical incision; age; thyroidectomy

1. Introduction

Ectopic organ-associated conditions belong to the larger panel of developmental
ailments, and, among this challenging medical and surgical chapter, ectopic endocrine
glands-related picture is mostly focused on the presence of the ectopic parathyroid and thy-
roid [1–3]. Ectopic thyroid tissue (ETT), generally involving 0.3 to 1 cases per 100,000 people,
has numerous locations such as the tongue and neck (other than the eutopic thyroid area),
and even the ovaries, kidneys, adrenals, hepatoduodenal ligament, or lungs [4–7].

ETTs within the mediastinum (ETTM) are a less common ETT site; globally, <1% of
the mediastinum masses are ETTM [4,7]. A suspected thyroid malignancy in the ETTM or
the need to differentiating this mass from other primary/secondary non-thyroid tumours
(in this absence of the cytological/histological analysis), as well as the particular anatomic
traits of the mediastinal space that are prone to compressive symptoms more common than
those seen in other ETT locations, makes ETTM patients candidates for thoracic surgery,
rather than remaining under lifelong conservative surveillance, but this has been a matter
of precision medicine so far (since there is no unified standard protocol/guidelines) [8–11].

We aim to introduce a rare case of ETTM in a senior lady to whom one-time syn-
chronous thyroidectomy with ETTM removal was successfully performed via a minimally
invasive modern procedure upon cervicotomy, with intra-operatory use of the Cooper
thymectomy retractor. The panel of pros and cons with respect to providing endocrine
thoracic surgery for ETTM resection in a 73-year-old subject is discussed amid a PubMed
search of original English-language original reports from January 2000 until 15 August 2024
in order to identify similar distinct cases in individuals of 70 years or older who underwent
surgery for ETTM.

2. Pre-Surgery Assessment: A Multidisciplinary Panel

This was a 73-year-old female who had a seven-month history of intermittent dyspnea.
Otherwise, she had good health while being under therapy for co-morbidities such as
mild arterial hypertension, chronic venous disease, osteopenia, and lichen planus (that
was intermittently treated with topical and systemic corticosteroids). The family medical
history included both her sisters who were diagnosed with essential arterial hypertension
in their 60s.

Her medical history highlighted that six years before her current hospitalization, an
evaluation for a multinodular goiter with euthyroidism and negative thyroid autoimmunity
was performed (thyroid ultrasound showed a right hypoechoic, inhomogeneous lobe of
1.8 by 1.9 by 4.8 cm, with several nodules, the largest one being a solid, isoechoic nodule of
2.1 cm, and a left lobe of 1.6 by 1.5 by 5 cm, with several micro-nodules, and a macro-nodule
of 2.8 cm). She underwent a conservative approach at that point, and then she was lost to
follow-up for several years.

Seven months prior to current admission (while the lady started to experience some
mild and intermittent breathing issues) she underwent a pneumology (including imaging)
evaluation. Contrast-enhanced computed tomography (CT) showed a sub-pleural nodule
of 0.5 cm in the lateral segment of the lower right lobe and a pseudo-nodular area of
1.6 by 1.4 cm, with ground glass appearance, irregular borders, and a caudal tertiary
bronchus, located in the anterior segment of the upper right lobe, suggestive of underlying
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inflammation and infection; the trachea and main bronchi had normal aspect. Bronchoscopy
and broncho-alveolar lavage revealed bronchitis, with macrophages, lymphocytes, and
neutrophils, without any tumour cells. CT evaluation also revealed a nodular, hyper-dense
mass, with inhomogeneous iodophilia, indicating a possible ETTM (Figure 1).

Figure 1. ETTM first suspicion (yellow arrow) amid contrast CT evaluation: a nodular, hyper-dense
mass, with inhomogeneous iodophilia, of 2 cm (transverse diameter) by 2.5 cm (antero-posterior
diameter) by 3.1 cm (cranio-caudal diameter), located on the median line of the upper mediastinum,
posterior to the manubrium, anterior to the trachea, inferior to the thyroid gland and superior to the
aortic arch (axial plane).

Magnetic resonance imaging (MRI) with intravenous (IV) contrast also confirmed this
nodule within the mediastinum, located in the pre-vascular, pre-tracheal compartment
of the upper mediastinum on the median line, under the thyroid lobes, but with clear
demarcation from them, hence, highly suggesting an ETTM (Figure 2).

Figure 2. ETTM aspects (yellow arrow): MRI with IV contrast showing a nodule of 2.1 by 2.6 by 3 cm
in the pre-vascular compartment of the upper mediastinum on the median line (pre-tracheal): (left) T2
moderate hypo-intensity and (right) T1 iso-intensity.
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Three months prior to the current admission, she was evaluated as an outpatient. Neck
ultrasound confirmed the previous aspects: the right thyroid lobe of 2.2 by 1.9 by 1.4 cm
and left thyroid lobe of 1.7 by 1.6 by 3.3 cm, with an inhomogeneous pattern. The left
lobe displayed an isoechoic, inhomogeneous nodular conglomerate in the medium third of
1.4 by 2.3 cm and another isoechoic, slightly inhomogeneous nodule of 1.1 by 1.6 cm in the
right lobe. Further 99m-Technetium (99m-Tc) pertechnetate thyroid scintigraphy revealed a
low-situated cervical (neck) thyroid gland with an area of increased uptake in the upper part
of the right thyroid lobe, medium radiotracer uptake in the left lobe and isthmus, and an area
of hyper-functional retrosternal thyroid tissue with hot nodules as found in ETTM (Figure 3).

Figure 3. 99m-Tc pertechnetate (148 MBq; effective dose 1.924 mSv) thyroid scintigraphy: an area of
increased uptake in the upper part of the right thyroid lobe (orthotropic multinodular gland = green
arrows) and an area of hyper-functional retrosternal thyroid tissue with hot nodules (ETTM = red arrows).

Under these circumstances, further close surveillance was recommended at that point
since the patient declined any other investigations or therapy (Figure 4).

On current admission, the clinical examination was within normal limits; she had
a body mass index of 35.9 kg/m2 and blood pressure of 124/72 mmHg under daily hy-
potensive medication. Biochemical evaluation showed a mild elevation of the uric acid,
creatinine, and urea (a mild decrease in the glomerular filtration rate of 59 mL/min/1.73
m2) (Table 1).

Thyroid function was normal, with negative anti-thyroperoxidase and anti-thyroglobulin
antibodies, and no primary hyperparathyroidism was confirmed. She had vitamin D defi-
ciency and then started daily cholecalciferol replacement (Table 2).
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Figure 4. Timeline of imaging evaluation amid ETTM identification in a 73-year-old patient.

Table 1. Biochemical assays on a 73-year-old female patient diagnosed with a multinodular goiter
and ETTM.

Biochemical Evaluation Patient’s Value Normal Range

Uric acid (mg/dL) 6.24 2.4–5.7

Serum creatinine (mg/dL) 1.02 0.5–0.9

Serum urea (mg/dL) 72 10–50

Alanine aminotransferase (IU/L) 20 0–55

Aspartate aminotransferase (IU/L) 25 5–34

Total cholesterol (mg/dL) 139 0–200

LDL-cholesterol (mg/dL) 72.5 60–160

Triglycerides (mg/dL) 74.1 50–200

Fasting glycemia (mg/dL) 100 82–115

Glycated hemoglobin A1c (%) 5.62 4.8–5.9

Erythrocyte sedimentation rate (mm/h) 24 1–25

C-reactive protein (mg/dL) 0.3 0–0.5

Sodium (mmol/L) 140 136–145

Potassium (mmol/L) 4.8 3.5–5.1

Magnesium (mg/dL) 2 1.6–2.6
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Table 2. Hormonal check-up in a senior lady diagnosed with ETTM according to the imaging
evaluation.

Endocrine Parameter Patient’s Value Normal Range

TSH (Thyroid Stimulating Hormone) (µIU/mL) 0.69 0.35–4.94

FT4 (Free thyroxine) (pmol/L) 13.85 9–19

TPOAb (anti-thyroperoxidase antibodies)
(IU/mL) 0.99 0–5.61

TgAb (anti-thyroglobulin antibodies) (IU/mL) 20.68 0–115

Calcitonin (pg/mL) 1.09 1–4.8

Total serum calcium (mg/dL) 9.1 8.4–10.2

Serum phosphorus (mg/dL) 3.47 2.5–4.5

PTH (parathormone) (pg/mL) 40.42 15–65

25OHD (25-hydroxyvitamin D) (ng/mL) 17.7 >30

Osteocalcin (ng/mL) (bone formation marker) 16.36 15–46

Alkaline phosphatase (IU/L) (bone formation
marker) 58.6 35–104

P1NP (ng/mL) (bone formation marker) 34.56 20.25–76.31

CrossLaps (ng/mL) (bone resorption marker) 0.33 0.33–0.782

Thyroid ultrasound confirmed previous aspects in terms of gland enlargement and
a multinodular goiter with a small increase in the largest nodule diameter. The right
lobe was 2 by 2 by 4.3 cm, and the left lobe was 1.8 by 1.9 by 3.8 cm, with a hypoechoic,
intensely inhomogeneous pattern; the lower half of the right thyroid lobe had a nodular
conglomerate of 3.1 by 1.6 by 1.7 cm. Inferior to the right thyroid lobe, a hypoechoic mass
with a structure similar to that of the thyroid of 3.66 by 2 by 2.6 cm was observed (ETTM).
She had no neck lymph node involvement (Figure 5).

Figure 5. Anterior neck ultrasound: hypoechoic mass (ETTM) extending from the right thyroid
lobe, with a structure similar to the thyroid and pre-tracheal extension of 3.66 by 2 by 2.6 cm
(longitudinal plane).

IV contrast CT scan showed a minimally asymmetric thyroid gland and a dense,
intensely iodophilic mass (ETTM) with a transverse diameter of 2.66 cm, antero-posterior
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diameter of 2.33 cm, and cranio-caudal diameter of 3.17 cm, located in the upper me-
diastinum at the level of the jugular notch, in close contact with the mediastinal blood
vessels and with an imprecise cleavage plane from them. ETTM showed independent
blood supply: of the arterial type coming from the left common carotid artery, respectively,
of venous type, originating from the left brachiocephalic venous trunk (Figure 6).

Figure 6. Contrast-enhanced CT scan showed: (A) Coronal plane (two different sections): 1—trachea;
2—right thyroid lobe; 3—left thyroid lobe; 4—ascending aorta; 5—brachiocephalic trunk; 6—left
common carotid artery; ectopic thyroid (pink arrow); arterial supply (yellow arrow) for the ectopic
thyroid, originating from the left common carotid artery. (B) Sagittal plane: 1—trachea; 2—ascending
aorta; venous supply (red arrow) for ectopic thyroid, originating from the left brachiocephalic venous
trunk; ectopic thyroid (pink arrow); manubrium (blue arrow).

A further cytological exam of the orthotropic thyroid was intended to be performed
so that a thyroid malignancy could be ruled out, but the ultrasound-guided, fine-needle
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aspiration-based sample was inconsistent for a diagnosis: at the level of the nodular
conglomerate in the right thyroid lobe, the colloid was in low quantity, with rare and small
fibrous bands, frequent elements of chronic inflammation, small deposits of crystalloid
matter, and a serous–hematic background. This was an insufficient cellular material for
a cytological diagnosis (Bethesda I) [12–14]. A repeated fine-needle aspiration biopsy
procedure was declined by the patient. A multidisciplinary decision was made to remove
the ETTM due to the local compression and the particular anatomy of ETTM with regard to
the other mediastinal anatomic elements, including vessels, noting the good general health
status of the patient. The alternatives were taken into consideration and discussed with the
patient, who agreed to an endocrine surgery.

3. Minimally Invasive Thoracic (Endocrine) Surgery for the Eutopic and Ectopic Thyroid

The subject underwent one-time surgical removal of the thyroid gland and the ectopic
tissue through a transverse cervical Kocher incision, approximately two fingerbreadths
above the sternal notch. The incision was deepened beyond the platysma, and dissection
was performed at this level in the superior, inferior, and lateral directions. Any bleeding was
controlled with LigaSure®. Crossing anterior jugular veins were sealed with LigaSure® and
divided. The deep cervical fascia was divided longitudinally, and the strap muscles were
lifted off the right and left thyroid lobes. The right medial thyroid bundle was identified,
sealed, and divided. The right recurrent laryngeal nerve was identified on the lateral aspect
of the trachea and as it entered the larynx; the thyroid gland was gently separated from the
nerve. The superior right thyroid vascular bundle was found, sealed, and divided.

The upper right parathyroid gland was identified and left intact. The inferior thyroid
vascular bundle was identified, sealed, and divided; the right inferior parathyroid gland
was also identified and left intact. The left middle thyroid vein was sealed and divided.
The left superior vascular bundle was found. The external branch of the superior laryngeal
nerve was identified and lifted. The left thyroid lobe was gently dissected from the left
recurrent laryngeal nerve, which was visualized until it approached the larynx. The left
superior vascular bundle was sealed and divided. The left superior parathyroid gland was
found and left intact. The left inferior vascular bundle was found, ligated with 3–0 silk,
and divided. The left inferior parathyroid gland was visualized and left intact. The Cooper
sternal thymus retractor with a retrosternal blade was set up, and by lifting the upper
sternal part, the upper mediastinal visualization was enhanced (Figure 7).

At the inferior pole of the thyroid, at the level of the thyroid notch, an approximately
3 cm (transverse diameter) by 3 cm (antero-posterior) by 4 cm (cranio-caudal) mass with
gross appearance of thyroid tissue was identified. The vascular bundle of the mass was
located at its base, connecting it to the mediastinal vessels. The inferior vascular bundle
was visualized by video-assisted control. The mass was dissected from the surrounding
tissues easily, and the vascular bundle was sealed with LigaSure®. The mass was extracted
through the cervical incision. Haemostasis was achieved with LigaSure®. Both recurrent
laryngeal nerves were re-inspected prior to closure. A thin drain tube was placed within
the left neck region (Figure 8).

The strap muscles were approximated using 2-0 Vicryl® suture. The skin was re-
approximated with 4-0 subcuticular sutures and Steri-Strip® bandages. The patient was
extubated and transferred to the recovery ward. The patient tolerated well the procedure
and remained stable throughout the surgery.
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Figure 7. Intra-operatory capture: 1—cervical incision; 2—Farabeuf retractors; Cooper thymectomy
retractor (pink arrow).

Figure 8. Intra- aspects: gross appearance of the upper mediastinum: (A) ectopic thyroid tissue
(pink arrow), LigaSure sealer and divider (yellow arrow), the anterior compartment of the medi-
astinum (green arrow); (B) ectopic thyroid (pink arrow), Cooper thymectomy retractor (yellow arrow),
the anterior compartment of the mediastinum (green arrow), Farabeuf retractors (blue arrows).
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Post-operatory histological evaluation of the eutopic thyroid showed a multinodular
goiter with nodules of aniso-follicular adenomatosis, hyperplastic epithelial areas with hyper-
functional aspects, hemorrhage areas, siderophages, partially circumscribed peri-nodular
sclerosis, and small areas of interstitial lymphoid infiltrate. The macroscopic size of the
right lobe was 3 by 2 cm and of the left lobe was 4 by 3 cm. ETTM was confirmed (no
connective tissue with the eutopic thyroid) in terms of confirming a thyroid parenchyma with
aniso-follicular adenomatosis, hyperplastic epithelial areas with hyper-functional aspects,
hemorrhage areas, siderophages, interstitial edema, and sclerosis (that were similar to the
eutopic neck thyroid). The macroscopic diameters of the ETTM were 3 by 4 cm (Figure 9).

Figure 9. Pathological exam (microscopic aspects of ETTM; haematoxylin–eosin): aniso-follicular
adenomatosis, hyperplastic epithelial areas with hyper-functional aspects, hemorrhage areas,
siderophages, interstitial edema, and sclerosis. (A) 2×. (B) 4×.

Post-surgical follow-up confirmed a good status; the patient was released two days
after the surgical procedure. Other than the iatrogenic hypothyroidism, she experienced no
complications. An endocrine check-up was performed one month after thyroidectomy and
ETTM excision (Figure 10).

Her biochemical profile was similar with the pre-operatory data [persistent mildly
increased uric acid of 6.12 mg/dL (normal: 2.4–5.7) and creatinine of 1.01 mg/dL (nor-
mal: 0.5–0.9) mg/dL, but serum urea normalized to 34.1 mg/dL (normal: 10–50)]. Thyroid
panel revealed an excessive levothyroxine substitution while the patient was treated with
100 µg of levothyroxine per day, a dose that was readjusted. She did not have hypocal-
cemia/hypoparathyroidism (Table 3).

A neck ultrasound showed mild post-surgical cervical edema and no thyroid rem-
nants (Figure 11).



Clin. Pract. 2024, 14 2238

Figure 10. Post-operatory scar one month following one-time total thyroidectomy and ETTM removal
via cervical Kocher incision.

Table 3. Post-operatory endocrine panel following one-time thyroidectomy and ETTM removal in a
73-year-old lady.

Endocrine Parameter One Month After Thoracic Surgery Normal Range

TSH (Thyroid Stimulating Hormone) (µIU/mL)
* under daily levothyroxine 100 µg daily 0.14 * 0.35–4.94

FT4 (free thyroxine) (pmol/L)
* under daily levothyroxine 100 µg daily 17.08 * 9–19

Total serum calcium (mg/dL) 9.5 8.4–10.2

Serum phosphorus (mg/dL) 3.5 2.5–4.5

25OHD (25-hydroxyvitamin D) (ng/mL)
** under daily cholecalciferol 2000 IU for 2 months 29.5 ** 20–100

PTH (parathormone) (pg/mL) 36.29 15–65

Alkaline phosphatase (IU/L) 56 35–104

Figure 11. Anterior cervical ultrasonography after total thyroidectomy and ETTM removal: cervical
edema and no thyroid tissue remnants.

After surgery, the patient did not experience any dyspnea, and she remained asymp-
tomatic for the following three months.
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4. Discussion

We introduced an exceptional case of ETTM who presented unexplained dyspneea
for several months that required imaging investigations; hence, a mediastinal mass was
detected. The lady had a prior endocrine (thyroid) evaluation a few years before, but the
index of ETTM detection was irrelevant, which is why we can hardly appreciate the rate of
ectopic tissue growth under these specific circumstances. Generally, ETTM may remain
asymptomatic for years unless congenital hypothyroidism or compressive complaints are
detected [15]. Additionally, she experienced an increase in the multinodular goiter that
might also cause intermittent breathing disturbances; thus, a synchronous removal of both
thyroid tissues was taken into consideration with a post-operative good outcome and
release of breathing complaints, noting the minimally invasive modern procedure [16].

Amid pre-operative imaging investigations (CT, 99m-Tc pertechnetate-based thyroid
scintigraphy, and ultrasound), no connective tissue between the two thyroid locations
was found (as confirmed by the pathological analysis in this case) [17–19]. This aspect
represents a most important clue for differentiating ETTM from a substernal goiter and also
to help the decision of the surgical approach in order to have the lowest rate of post-surgery
complications and a reduced hospital stay [20–23].

We propose the term “three-leaf-clover thyroid” to suggestively describe the presence
of ETTM at the level of the upper anterior mediastinum in relationship with the two
lobes (that might be enlarged as seen in this case) of the neck (eutopic) thyroid. If ETTM
is suspected, thyroid scintigraphy may prove the most useful tool to capture the visual
essence of this exceptional entity (Figure 12).

Figure 12. Three-leaf-clover thyroid as suggested by the two (enlarged) lobes of the neck thyroid and
the presence of ETTM within the upper anterior mediastinum [24].

Another particular aspect of this case is the decision of surgery taking into account the
patient’s age and co-morbidities. Since this strategy does not represent a guideline-based
protocol, a multidisciplinary team opted for ETTM and neck thyroid removal due to the
associated symptoms and due to the fact that the patient was in good health. In case of
an ETTM increase, the minimally invasive procedure might not be feasible or may be too
risky; thus, a traditional sternotomy is required. This comes with a more complicated panel
of side effects (e.g., longer operation time, increased blood loss, a higher rate of transfusion,
an elevated risk of pneumonia, atelectasis, pleural effusion, and pneumothorax, etc.) that
increases the overall disease burden in a senior subject; hence, the timing of the intervention
should be carefully taken into consideration, too [25–28]. The presence of controlled high
blood pressure, mild kidney dysfunction, and osteopenia do not represent contraindications
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of thoracic surgery, but their long-term primary and secondary complications might impact
the morbidity and mortality in certain circumstances, and they are part of a tailored strategy
in ETTM [29–33] (Figure 13).

Figure 13. Tailored strategy amid ETTM removal in a senior patient according to our case: pros and
cons to be taken into consideration with regard to the surgery decision [20–33].

As mentioned, we searched for similar cases of ETTM in subjects of 70 years or older
and identified seven such cases with either benign or malign ETTM removed via different
surgical approaches (aged between 72 and 84 years; male-to-female ratio of 5 to 2; the rate
of malignant ETTM was 3/7) [34–40] (Table 4).

Table 4. Reported cases of ETTM from January 2000 until 15 August 2024 with regard to 70-year-old
patients or older who underwent thoracic surgery for ETTM removal (the display is based on the
patients’ age starting with the oldest subject) (abbreviations: ETTM = ectopic thyroid tissue within
mediastinum) [34–40].

Patient Age Gender Distribution Benign/Malign ETTM Type of Thoracic Surgical
Approach Reference

84 years male

malign (papillary carcinoma in
ETTM and synchronous
papillary micro-carcinoma in
eutopic gland)

one-time total thyroidectomy
and sternotomy [34]

80 years female benign cervical incision: one-time right
lobectomy and ETTM removal [35]

76 years male malign (papillary carcinoma in
ETTM) thoracotomy [36]

74 years male benign right lateral thoracotomy for
excision [37]

73 years male malign (papillary
micro-carcinoma in ETTM) video-assisted thoracic surgery [38]

72 years male benign right lateral thoracotomy for
excision [39]

72 years female benign thoracoscopic resection (da Vinci
robot) [40]
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Of note, the first thoracoscopy-based removal by using da Vinci robot for ETTM
was performed in a 72-year-old female who was confirmed with benign tissue [40]. We
identified a similar case published by Mace et al. [35]: this was an 80-year-old female with
an accidental MRI detection of ETTM (located at the level of the upper anterior mediastinum
with tracheal deviation). A cytological report was provided by the ultrasound-guided
fine-needle aspiration biopsy and showed no malignant traits. The decision was to continue
with ETTM removal via cervical incision after removing the right thyroid lobe for technique
purposes to safely allow ETTM resection. Following this procedure, the patient had a rapid
recovery as seen in our case [35]. Notably, in our case, the decision of total thyroidectomy
was mandatory based on the pre-operatory assessments, but neck thyroid removal helped
the ETTM resection.

Alternatively, conservative management should be taken into account in asymptomatic
patients, in cases with small ETTMs and suggestive benign features, or, quite the opposite,
in subjects with aggressive malignancies underlying an overall poor prognosis [41–43].
For instance, Vuorisalo et al. [41] reported three patients in their 80s who underwent
endobronchial ultrasound-guided fine-needle aspiration (EBUS-FNA) and then remained
under surveillance [41]. Nguyen et al. [42] performed an excisional biopsy at the sternum
level for metastatic anaplastic cancer in ETTM in a 90-year-old male [42]. Abdel Aal
et al. [43] introduced the case of a 77-year-old female who was previously diagnosed
with mammary cancer and found to have a 7 cm ETTM. The ectopic tissue was benign
as confirmed upon a CT-guided percutaneous trans-thoracic core biopsy, and thus, a
conservative strategy was recommended in addition to following the multimodal breast
malignancy protocol [43].

This innovative surgical procedure that we described has several advantages and
avoids unnecessary challenges as follows:

1. Firstly, this method avoids the partial sternotomy incision, which has clear functional
and aesthetic implications. The electric sternal saw must always be present in the
surgical tray.

2. Secondly, the video-assisted approach allows optimal visualization of the mediastinal
anatomy and safe vascular sealing under visual control, especially in the presence
of the vascular bundle on the bottom of the mass. The vascular bundle in this case
originated in the left brachiocephalic venous trunk and the left common carotid, and
the mass could not be delivered through the cervical incision without the risk of a
major hemorrhage. The ectopic mass was located between the aortic emergence of
both the common arterial trunk and the left carotid artery.

3. The arguments for an ectopic mediastinal thyroid were the lack of any parenchymal
and vascular connections between the cervical thyroid and ETTM (as it also has been
pre-operatory suggested amid imaging evaluation and then confirmed at pathological
report).

4. The success of the procedure relied on performing a total thyroidectomy prior to
removing the ectopic mass, especially given its considerable size.

5. The safety of the procedure comes from avoiding nerve damage (the left recurrent
laryngeal nerve was successfully visualized from the cervical to the mediastinal end,
and no relationship was found between it and the ectopic thyroid) while allowing a
complete mediastinal mass removal noting that the ectopic thyroid was not invasive
in the surrounding structures.

5. Conclusions

In our awareness, this case highlights several main key elements:

• ETTM represents an exceptional entity, and its approach is not standardized yet.
• We propose the term “three-leaf-clover thyroid” to capture the imaging essence of

having an enlargement of both (eutopic) thyroid lobes as well as ETTM.
• The decision of ETTM removal takes into consideration numerous factors (patient’s

co-morbidities, the profile of the eutopic thyroid, the specific anatomy of ETTM,
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etc.). Also, this complex panel might help the decision of choosing what kind of
surgical procedure is the most adequate, a decision that is also based on the surgical
team’s experience.

• A senior patient might successfully undergo a minimally invasive procedure that
helps the release of the initial complaints; hence, age may not be a limiting factor in
ETTM resection.

• This case adds to the very limited number of similar published cases (seven patients,
with even fewer being reported to have a trans-cervical approach). At present time,
we found no other publication with regard to the use of the Cooper thymectomy
retractor for helping the overall surgical procedure. This surgical procedure offers
the advantage of avoiding a sternotomy incision, while the video-assisted approach
allows optimal visualization of the mediastinal anatomy and safe vascular sealing.
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