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LILACS, Google Academic, and SciELO). The Cochrane Library  
was also searched for information on clinical trials in thyroid 
nodule surgery.

The search was restricted to scientific papers published 
after 2005; only previous works that were inexcusable specific 
references were included.
Keywords: As a free search, the key words in Spanish used 
were: nódulo tiroideo, cirugía tiroidea, ecografía tiroidea, bocio 
nodular, abordaje quirúrgico, cicatriz post-tiroidectomía. Those 
used in English were: thyroid nodule, thyroid surgery, thyroid 
ultrasound, nodular goiter, thyroidectomy, surgical approach, 
post-thyroidectomy scar.

Logic or “Boolean” operators with key words were used, in 
Spanish (“Y,” “O”) and in English (“AND,” “OR”); the term Mesh: 
(“Thyroid Neoplasms” [Mesh]) was used for the searching, too.
Theoretical Framework: Initially, the articles were selected 
according to title, abstract/summary and subsequently, the 
full texts were accessed. To assess the quality of publications, 
the AGREE guidelines (Appraisal of Guidelines, Research, and 

Bac kg r o u n d
The thyroid nodule is clinically defined as a well-defined 
macroscopic neoformation, located in the thyroid gland, which 
must be studied using a protocol involving endocrinologists, 
biochemists, imaging specialists, pathologists, and surgeons.

Progress in the diagnosis and treatment of thyroid pathology 
has been remarkable in the last 70 years. During the 1950s, the 
mere presence of a thyroid nodule was an indication for surgical 
treatment. Due to the diagnosis was made on the basis of medical 
signs and palpation method, most cases were large nodular goiters.

Currently, high-resolution ultrasound allows us to identify 
non-palpable nodules from 2 mm in diameter. This promotes an 
increase in prevalence of thyroid nodules, changing both diagnostic 
and treatment paradigms. In addition, fine needle aspiration under 
ultrasound guidance (FNA) has allowed cytological evaluation 
of non-palpable nodules. Nowadays, both ultrasound and FNA 
define—in most cases—whether or not a nodule requires surgery.

The objective of this work was to review the different 
conditions and characteristics of thyroid nodules that suggest 
surgical treatment. These features must be defined by valid, 
reliable, independent, and easily applied clinical-therapeutic 
guidelines.1,2 Several prestigious organizations from America, 
Europe, and Asia have developed guidelines containing 
recommendations for the surgical management of thyroid nodules. 
However, these recommendations may differ, and that could 
leads to confusion in many cases.3 Clear guidelines are required to 
decide in which cases a thyroid nodule should be treated with a  
surgical intervention.
Bibliographic Search: A systematic literature searching was 
carried out in main databases (Medline, PubMed, EMBASE, 
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Ab s t r ac t
Aim: The objective of this work was to review the different conditions and characteristics of thyroid nodules that suggest surgical treatment.
Background: A systematic literature searching was carried out in main databases (Medline, PubMed, EMBASE, LILACS, Google Academic, SciELO, 
and The Cochrane Library). The search was restricted to scientific papers published after 2005; only previous works that were inexcusable, specific 
references were included. The quality and consistency of the recommendations of treatment of thyroid nodules were systematically reviewed 
and assessed with the AGREE and AGREE-II guidelines. The different conditions and characteristics of thyroid nodules that suggest surgical 
treatment must be defined by valid, reliable, independent, and easily applied clinical-therapeutic guidelines. Several prestigious organizations 
from America, Europe, and Asia have developed guidelines containing recommendations for the surgical management of thyroid nodules. 
However, these recommendations may differ, and that could lead to confusion in many cases. Homogeneous guidelines are required to decide 
in which cases a thyroid nodule should be treated with a surgical intervention.
Review results: Currently, fine needle aspiration under ultrasound guidance (FNA) has allowed cytological evaluation of non-palpable thyroid 
nodules from 2 mm in diameter. Nowadays, both ultrasound and FNA define–in most cases–whether or not a nodule requires surgery.
Conclusion: Not all thyroid nodules require surgery. Surgical treatment is indicated in nodules with confirmed diagnosis or suspected malignancy, 
when the cytology of an FNA is undetermined, when goiter produces compressive symptoms, in cases of cervicothoracic goiters, recurrent 
cysts, or when the nodule grows during the follow-up.
Clinical significance: To identify clinical and cytological characteristics in thyroid nodules to decide in which cases a thyroid nodule should be 
treated with surgery.
Keywords: Neck scar, Nodular goiter, Review article, Surgical approach, Thyroidectomy, Thyroid nodule, Thyroid surgery, Thyroid ultrasound.
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They appear more frequently in the anterior mediastinum. 
Functionally, most of the patients are euthyroid.13

To study this kind of goiters, the computed tomography is the 
imaging tool of choice, because this study provide dimensions, 
extension, and relationship with neighboring structures of the 
goiter. Histopathologically, they majority are compatible with 
benign lesions.14,15

In asymptomatic patients, indication of surgery is based on the 
suspicion of malignancy, on the risk of intratumoral hemorrhage 
that could became a surgical emergency and on the fact that 
compression of airway could lead to tracheomalacia.16

The gold standard management is a total thyroidectomy. 
Partial resection of thyroid decrease the surgical risk but increase 
the recurrence rate. Most tumors can be resected by cervicotomy. 
In big cervicothoracic lesions, a mixed approach (cervical and 
thoracic) is recommended. The indications of sternotomy 
appear therefore exceptional, for pure thoracic lesions; these 
indications are mostly justified for controlling the vessels of 
endothoracic goiters which present themselves as a voluminous  
mediast inal  tumor with i ts  own mediast inal  vascular 
pedicles.17 Thoracotomy is indicated when the goiter is situated 
in posterior mediastinum.18

Recurrent Cysts: The cystic nature of thyroid nodules has 
historically been considered a good prognostic factor. The 
proportion of cystic thyroid nodules ranges from 15–37%.19 They 
may be simple cysts or a cystic degeneration of a preexisting 
lesion, such as colloid nodules, adenomas, or, more worryingly, 
papillary carcinomas. Cystic degeneration occurs in 2–4% of 
thyroid cancers.20

Several studies have shown that the incidence of malignancy 
in cystic nodules ranges between 7.7 and 29%. Mixed nodules are 
malignant more often than pure cysts. This potential malignancy 
risk had led some authors to try to determine risk factors for 
selecting patients with a surgical indication.21 Abbas et  al. 
detected 12% of papillary carcinomas in cysts, 12% of them were 
incidental microcarcinomas.22

The risk of malignancy appears to be greater in large cysts 
(> 30–35 mm) with hemorrhagic content, when resection is 
incomplete, when there is recurrence after aspiration, or in patients 
with a history of radiation in the neck area.23,24

Aesthetic Problems of the Scar: The traditional open thyroidectomy, 
typically performed through a transverse incision made in the anterior 
lower neck, has been carried out for more than a century. It is safe and 
its complication rate is low, but in some patients it can cause visible 
aesthetic problems, mainly due to a vicious scar (e.g., keloid). For this 
reason, current technological advances in thyroid surgeries are focused 
on avoiding scars in the neck, studying both minimally invasive and 
extracervical remote access surgical techniques.

Minimally invasive techniques have attracted interest 
since the 1980s because these procedures enable the level of 
“physical invasiveness” and the size of the skin incision to be 
reduced.25 Extracervical remote access techniques have shown 
considerable evolution with approaches that have included 
transaxillary,26 breast,27 postauricular,28 and transoral routes29 
(thyroidectomy with “hidden scar”).

The thyroidectomy with transoral route is a new technique 
(2015) with promising results. Commonly called TOETVA (TransOral 
Endoscopic Thyroidectomy Vestibular Approach), in this kind of 
surgery the access to thyroid is thorough the mouth vestibule 
with an endoscopy.30 Parathyroidectomies are undergoing with 
the same approach, too.31

Evaluation (AGREE y AGREE-II)4,5 were applied. Using that tool,  
we systematically reviewed and assessed the quality and 
consistency of the recommendations of guidelines on the 
treatment of thyroid nodules.

With the obtained material and information, the theoretical 
framework of this paper was written.

Re v i e w Re s u lts
Which thyroid nodules should be treated with surgery? Patients with 
thyroid nodules that present the following characteristics should 
be considered for surgical treatment:

Nodules with a Confirmed or Suspected Diagnosis of 
Malignancy: Any nodule with a FNA with Bethesda system IV 
(follicular neoplasm or suspected follicular neoplasia), V (suspected 
malignancy), or VI (malignant) must be treated surgically (2015 ATA 
Recommendation).6

Indeterminate Cytology: Between 2 and 18% of FNA in thyroid 
nodules are categorized as Bethesda III, with an estimated risk 
of malignancy between 5 and 15%. Approximately 6–48% of 
thyroid nodes with Bethesda III surgically treated were cancer.7 An 
experience in Rosario (Argentina) showed that 27.7% of Bethesda III 
were cancer (89% women).8 However, this category per se does not 
determine surgical treatment and the decision must be taken on a 
case-by-case basis.

In any FNA classified as Bethesda III category, it is necessary to 
distinguish whether it is an “atypia of undetermined significance” 
(AUS) or a “follicular lesion of undetermined significance” (FLUS)9 as 
this could guide the therapeutic behavior.

At  2017 Latin-American Thyroid Congress, Laudi et al. presented 
the risk of malignancy of Bethesda III, showing that AUS group had 
significant more risk of being cancer than FLUS group (33.3% vs 0%; 
p < 0.01). At the same Congress,. Eleonora Hovath et  al. showed 
269 FNA of thyroid nodules classified as Bethesda III (7.2% of their 
casuistic including 3738 thyroid nodes) where 47 were AUS and 
222 FLUS.10

At our Thyroid Unit in Rosario (Argentina) we identified 
117 nodules with FNA that were surgically treated. Bethesda III 
category represented 22.1% of FNA (26 nodules): five of them 
(19.2%) were diagnosed histologically as cancer. We consider it 
appropriate that thyroid pathology laboratories should indicate 
both the percentage of indeterminate cytology they record in FNAs 
and the percentage of them that was diagnosed as malignant after 
surgery. This could be a laboratory quality indicator.

Nodules with Compressive Symptoms: Compressive symptoms 
are explained by the anatomical location of the thyroid. Being 
a gland that is in the anterior part of the neck, when a nodule 
in its parenchyma begins to grow, it can eventually generate a 
space-occupying mass, displacing neighboring structures. In these 
cases, the patient may experience difficulty in swallowing (due to 
contact with the esophagus), episodes of irritative cough, loss of 
voice intensity or a feeling of hoarseness (due to contact with the 
laryngeal nerves) and even a sensation of tightness, and difficulty 
of the passage of air when performing any physical activity of 
moderate intensity (by compression of the trachea). In those 
situations, surgical treatment is indicated.11

Cervicothoracic Goiter: It is defined as a goiter in which 
cervical growth extends caudally toward the chest, favored by 
gravity, intrathoracic negative pressure, and the space offered by 
the mediastinum. The aortic arch and subclavian vessels offer an 
obstacle, greater on the left side, therefore their growth is more 
frequent to the right.12
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It should be noted that the use of all these approaches requires 
intensive training with the instrumental manipulation as well as 
surgeons with experience in endocrine and endoscopic surgery. 
They are approaches for selected patients and have an aesthetic 
purpose. They are not part of standard conventional surgery.

When a Nodule Grows During Follow-up: Some thyroid 
nodules, after being evaluated, have no surgical indication and  
they are treated with thyroid hormone and controls awaiting  
their reduction.

When the nodule grows in size during follow-up, it is suggested 
to reevaluate them with ultrasound and FNA; surgery could be the 
treatment.

Di s c u s s i o n
Nowadays, both ultrasound and FNA define—in most cases—
whether or not a nodule requires surgery. Multiple guidelines 
proposed by worldwide scientific organizations differ among 
them in the surgical management of thyroid nodules, and those 
lead to confusion in many cases. Homogeneous rules are required 
to decide in which cases a thyroid nodule should be treated with 
a surgery intervention.

Co n c lu s i o n
Not all thyroid nodules require surgery. Surgical treatment is 
indicated in:

• Nodules with confirmed diagnosis or suspected malignancy.
• �Nodules with undetermined cytology (decision made on a 

case by case basis).
• Nodules with compressive symptoms.
• Cervicothoracic goiters.
• Recurrent cysts.
• Growth of the nodule during the follow-up.

Cl i n i c a l Si g n i f i c a n c e
To identify clinical and cytological characteristics to decide in 
which cases a thyroid nodule should be treated with a surgical 
intervention.
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