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According to the latest global cancer data released by 
the American Cancer Society, thyroid cancer has one of 
the highest incidences amongst all cancers worldwide, 
ranking thirteenth overall and sixth among women (1). 
While most thyroid cancers present as thyroid nodules, 
the vast majority of thyroid nodules diagnosed on 
ultrasound evaluation are benign (2). Therefore, risk 
stratification systems have been developed to aid clinicians 
with the management of these nodules. Following the 
detection of ultrasound features suspicious for malignancy, 
cytological examination by fine needle aspiration (FNA) 
is the gold standard approach for the evaluation and 
management of thyroid nodule pathology. The Bethesda 
System for Reporting Thyroid Cytopathology is the 
most commonly utilized diagnostic guide for interpreting 
cytomorphological data from FNA biopsies and predicting 
malignancy risk (3). Nodules with Bethesda categories 
of III–V are considered to have indeterminate risk of 
malignancy, and their management can depend on multiple 
nodule-specific and patient-related factors. Nodules 
classified as Bethesda IV present a particularly difficult 
challenge for clinicians and patients, who must consider a 
multitude of variables to ultimately decide between a wide 
array of possible treatment options (4).

According to the 2015 American Thyroid Association 
(ATA) management guidelines for adult patients with 

thyroid nodules, a diagnostic lobectomy is the preferred 
surgical approach for Bethesda IV nodules in the absence 
of factors that may warrant a total thyroidectomy, such as 
those with highly suspicious ultrasound patterns, greater 
than 4 centimeters (cm) in size, family history of thyroid 
cancer, history of radiation exposure, or bilateral nodules 
under certain conditions (5). Still, there are disagreements 
in the literature regarding the optimal management of these 
nodules, as multiple studies have found both higher and 
lower rates of malignancy among Bethesda IV nodules than 
those reported in the 2015 ATA guidelines, and therefore 
support more conservative management with a repeat FNA 
or observation, or more aggressive treatment with a total 
thyroidectomy, depending on characteristics specific to 
the patient and nodule (6-8). Adding further complexity 
to this issue, molecular testing has played an increasingly 
important role in the evaluation of Bethesda IV nodules in 
recent years, as these tests provide additional information 
about the presence of certain genetic mutations and other 
molecular alterations which can help stratify the risk of 
harboring malignancy and thereby guide the management 
of these nodules (6,9,10). In light of the many possible 
management options for Bethesda IV thyroid nodules, 
numerous studies have investigated the utility of different 
clinical, radiological, cytological and biochemical features 
for guiding their management (11,12).
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One such research article, recently published by 
Loderer et al. in Gland Surgery, reports on the results of a 
retrospective cohort study in which the authors evaluated 
the selected surgical approach, and rate of malignancy on 
final surgical pathology, among 320 patients with Bethesda 
IV nodules in an iodine-deficient region of Italy (13). The 
authors performed the study at the Operative Unit of the 
General Surgery Clinic of the University Hospital of Parma, 
Italy, from January 2010 to December 2020, both before and 
after the release of the 2015 ATA guidelines. The authors 
found that, spanning this entire decade, the rates of thyroid 
lobectomies performed for Bethesda IV nodules remained 
low, while total thyroidectomies were the more frequently 
selected procedure. Although they reported an overall 
increase in the rate of lobectomies performed for Bethesda 
IV thyroid nodules relative to total thyroidectomies after 
the publication of the 2015 ATA guidelines (from 7.2% to 
41.5%), the lobectomy rate remained lower than that of 
total thyroidectomy (58.5%) even after 2015. The authors 
suggest that the increased rate of total thyroidectomies 
performed for patients with Bethesda IV nodules in their 
population is based on the relatively high incidence of 
carcinoma found in patients with these nodules (28.8%), 
frequent need for adjuvant radiometabolic therapy by 
patients diagnosed with thyroid carcinoma (66% among 
patients for whom this information was available), and the 
high rate of multiple (56.9%) and bilateral nodules (39.7%), 
presumably due to the high prevalence of iodine-deficiency 
in their population. Furthermore, the authors demonstrated 
that increasing nodule size, specifically greater than or equal 
to 4 cm, correlated with increasing malignancy rate (40.9%) 
as well as with higher rates of local and lymphovascular 
invasion.

Of particular interest is the high rate of multiple and 
bilateral nodules encountered in this iodine-deficient 
population of Italy, which the authors acknowledge 
played a prominent role in the decision to perform 
total thyroidectomy for most patients. It is well-known 
that low iodine levels lead to reduced thyroid hormone 
production, hindering the negative feedback mechanisms 
of the hypothalamic-pituitary-thyroid axis, and promoting 
secretion of thyroid stimulating hormone and continued 
stimulation of the thyroid gland (14). This process likely 
leads to the higher rates of thyroid disorders, goiter, 
thyroid nodularity, and papillary thyroid cancer observed 
in iodine-deficient populations (15-17). In fact, one study 
found that thyroid hyperplasia and hypertrophy can occur 
within six months of iodine deficiency (15). Even though 

the widespread availability of iodized salt has helped to curb 
iodine deficiency worldwide, a meta-analysis performed 
in 2022 showed that the prevalence of thyroid nodules 
remains relatively high in iodine deficient regions today (18). 
While each nodule that is greater in size than 1 cm carries 
an independent risk of malignancy, and therefore having 
multiple nodules of this size should statistically increase 
the risk of thyroid carcinoma, it has been shown that 
patients with multiple thyroid nodules have the same risk of 
harboring malignancy as those with solitary nodules (19,20). 
Therefore, the decision to perform total thyroidectomy for 
patients with a Bethesda IV nodule in the setting of multiple 
additional nodules remains controversial.

Another key finding noted by the authors is that, in their 
study population, increasing nodule size correlated with 
increased malignancy risk, and that nodules greater than 
4 cm in size had statistically greater rates of malignancy, 
as well as local and lymphovascular invasion, than smaller 
nodules. Based on these findings, the authors recommend 
total thyroidectomy for patients with Bethesda IV nodules 
that are greater than 4 cm in size. These statements 
are in agreement with the 2015 ATA guidelines for the 
management of thyroid nodules, which similarly state that 
total thyroidectomy should be considered for patients 
with nodules at indeterminate risk of malignancy that 
are greater in size than 4 cm (5). However, evidence for 
the correlation between increased nodule size and higher 
malignancy risk for Bethesda IV nodules in the literature 
is inconsistent, with many studies reporting no correlation 
between nodule size and malignancy rate (21,22). While 
this study does provide additional support for the selection 
of total thyroidectomy as the surgical approach for large 
Bethesda IV thyroid nodules due to their higher rate of 
malignancy, the decision on the optimal management 
option should involve the consideration of all patient and 
nodule-specific variables that influence the probability 
of harboring malignancy, the additional risks associated 
with performing a total thyroidectomy, as well as patients’ 
personal preferences. Therefore, the most meaningful 
conclusion which can be drawn from Loderer’s study is that, 
for patients residing in iodine-deficient regions, nodule size 
and the presence of bilateral nodules should be considered 
along with the multitude of other relevant parameters when 
making an evidence-based and shared decision with patients 
about the management of a Bethesda IV nodule.

While this article provides valuable insights about 
thyroid nodule management, there are certain limitations 
inherent to its retrospective cohort study design, such as 
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potential selection bias and the reliance on a retrospective 
review of medical records, which certainly cannot not 
capture all the variables which influence malignancy 
risk among Bethesda IV nodules. Additionally, the study 
focuses on a very specific patient population in a single 
hospital in Parma, Italy, and thus, the generalizability of 
these results to other populations with different genetic 
and environmental characteristics is limited. Additional 
prospective studies, with larger and more diverse cohorts, 
will be necessary to validate these findings and explore other 
potential factors that may influence the risk of malignancy, 
and optimal management approach, for patients with 
Bethesda IV thyroid nodules. Overall, the findings of this 
study emphasize the need for a tailored approach to the 
management of Bethesda IV nodules which considers the 
iodine status of the patient in addition to other clinical, 
radiological, cytological, and biochemical factors. Finally, 
clinicians should employ a shared decision-making strategy 
that incorporates each patient’s unique preferences, and 
management decisions should only be made once patients 
have been properly counseled on all available treatment 
options and the relative risks that accompany each.
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