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A contemporary look at thyroid nodule management

What every Saudi physician and surgeon should know
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There has been substantial changes to the methods
of thyroid nodule management in the past decade,
including new guidelines for performing thyroid
ultrasound and biopsy. Genetic tests are now routinely
used in some centers to aid in the diagnosis of thyroid
nodules. Novel management options, including
alcohol, laser, and radio frequency ablation have also
gained popularity in the past few years. Considering the
continuous increase in access to healthcare facilities in
Saudi Arabia, we are expecting an upcoming epidemic
of small incidentally detected thyroid nodules. This
study highlights the major recent advancements in
thyroid nodule management that are relevant to every
Saudi physician and surgeon.

Keywords: thyroid, nodule, management, Saudi Arabia

Saudi Med ] 2020; Vol. 41 (2):123-127
doi: 10.15537/smj.2020.2.24899

From the Department of Otolayrngology-Head and Neck Surgery,
Faculty of Medicine, King Abdulaziz University, Jeddah, Kingdom of
Saudi Arabia.

Address correspondence and reprint request to: Dr. Magin Merdad,
Department of Otolaryngology-Head and Neck Surgery, Faculty of
Medicine, King Abdulaziz University, Jeddah, Kingdom of Saudi
Arabia. E-mail: mazin.merdad@gmail.com

ORCID ID: hups:/lorcid.org/0000-0003-1535-113X

BY _WC
OPEN ACCESS

hyroid nodules are a commonly encountered

human pathology. While some nodules are visible
externally showing a lump in the lower neck, others are
small and only detected radiologically. It is estimated
that 50% of the population harbor thyroid nodules and
more than 90% of them are benign."” Management
of thyroid nodules has changed substantially over the
past decade. Historically, most patients with thyroid
nodules were offered total thyroidectomy in a one-
size-fits-all approach. While thyroid surgery generally
achieves high cure rates, it still carries a risk, albeit low,
of complications, including recurrent laryngeal nerve
injury, hypocalcemia, postoperative airway emergencies,
and an unpleasantly looking scar. The contemporary
management is currently quite different with each
patient being offered a treatment option that is specific
to his or her nodule risk of malignancy and recurrence
in more a “bespoke” fashion.

It is estimated that a new peer-reviewed thyroid-
related publication is added to the literature every hour.
This review aims to highlight the main transitions in
thyroid nodule management that have occurred over
the past decade and their relevance to our practice in
Saudi Arabia.

Most thyroid nodules are discovered incidentally.
Thyroid nodules are a common finding in the human
thyroid gland. It is estimated that up to 50% of the
population have thyroid nodules diagnosed on
ultrasound screening, and the prevalence of nodules
is higher in females and older patients."? The higher
definition of newer radiological imaging, mainly
ultrasonographic machines, has contributed to the
increase in thyroid nodule detection.? Further, as access
to healthcare facilities increases because of the increase
in the number of facilities, health insurance coverage,
and health literacy, the amount of detected incidental
thyroid nodules in Saudi Arabia is expected to rise.

A good ultrasound report can estimate a nodule’s
risk of malignancy and guide biopsies. Previous thyroid
guidelines assessed the risk of a nodule’s malignancy
based on fine needle aspiration biopsy (FNAB) results
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using the maximum nodule diameter as a cut-off
for when a biopsy is indicated.”> Recent research;
however, has shown that similar to FNAB, certain
ultrasonographic features can aid in the diagnosis
of thyroid cancer. For example, almost all papillary
thyroid cancers are hypoechoic in nature, and findings,
such as irregular margins and microcalcifications,
further increase the potential malignancy. Radiologists
can use these specific nodule characteristics to calculate
a general malignancy risk that is specific to each nodule.

The American Thyroid Association guidelines
recommends basing on the decision to perform FNAB
on sonographic features in conjunction with size.’
Similarly, the European Thyroid Imaging Reporting
and Data System (EU-TIRADS) uses certain nodule
features to estimate the risk of malignancy in a nodule
(Table 1).4

Low risk nodules carry a 0% to 4% risk of
malignancy and tend to be hyperechoic or cystic, have
smooth borders, and lack microcalcifications. High
risk nodules are often solid, hypoechoic, and may have
irregular margins or microcalcifications. In turn, they
carry a 26% to 87% malignancy risk. Most guidelines
limit the use of FNAB to nodules >1 cm regardless of its
sonographic features.>* Radiologists are urged to adhere

Table 1 - European Thyroid Imaging Reporting and Data System

categories and malignancy risk.*

Category Ultrasound features Malignancy
risk, %

EU-TIRADS 1: No nodules None
normal
EU-TIRADS 2: Pure cyst =0
benign Entirely spongiform
EU-TIRADS 3: Ovoid, smooth isoechoic/ 2t04
low risk hyperechoic

No features of high suspicion
EU-TIRADS 4: Ovoid, smooth, mildly 6to 17
intermediate risk hypoechoic

No features of high suspicion
EU-TIRADS 5: At least one of the following 26 to 87
high risk features of high suspicion:

Irregular shape
Irregular margins
Microcalcifications

Marked hypoechogenicity
(and solid)

EU-TIRDAS: European Thyroid Imaging Reporting And Data System
=0: approximately 0
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to these classifications in order to ease communication
between physician, simplify risk stratification, and guide
case management. Furthermore, it is also important
to report the 3 dimensional size of a nodule (height,
width, depth) in order to accurately estimate the size
and monitor its growth.

Ultrasound-guided FNAB remains the main tool
Jfor diagnosing thyroid nodules. Fine needle aspiration
biopsy is a safe and reliable method for diagnosing
thyroid nodules. The general risk of false positives
or false negatives is extremely low.” The Bethesda
classification is a widely utilized cytopathological
classification system for thyroid FNAB.’ Each Bethesda
category carries a certain malignancy risk and offers
management recommendations (Table 2).

Just as with the EU-TIRADS classification,
pathologists should adhere to the Bethesda classification
to ease communication between physician, simplify risk
stratification, and guide case management.’

Genetic tests are available for aiding the diagnosis
of intermediate thyroid nodules (FNAB with atypia
and follicular neoplasms). Fine needle aspiration biopsy
categorized as atypia of undetermined significance/
follicular lesion of undetermined significance or
follicular neoplasm/suspicious for follicular neoplasm
are considered intermediate nodules, and carry a
risk of malignancy ranging from 6% to 40%.> The
classic treatment options for these nodules include
repeating the FNAB or surgery (mostly diagnostic
hemithyroidectomy, also known as thyroid lobectomy).

In the past decade, new thyroid genetic tests have
gained popularity and became commercially available.

Table 2 - The 2017 Bethesda System for Reporting Thyroid
Cytopathology: implied risk of malignancy and recommended
clinical management.’

Diagnostic category Risk of Usual
malignancy, % management
Non-diagnostic or 5to 10 Repeat FNA with
unsatisfactory ultrasound guidance
Benign Oto3 Clinical and
sonographic follow-up
Atypia of undetermined 6to 18 Repeat FNA,
significance or follicular molecular testing, or
lesion of undetermined lobectomy
significance
Follicular neoplasm or 10 to 40 Molecular testing,
suspicious for a follicular lobectomy
neoplasm
Suspicious for malignancy 45 to 60 Total thyroidectomy
or lobectomy
Malignant 94 t0 96 Total thyroidectomy

or lobectomy

FNA: fine needle aspiration
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The genetic tests are carried out on thyroid cells taken
from routine FNAB. Two of the most commonly studied
and utilized tests are Afirma (Veracyte, San Francisco,
CA) and ThyroSeq (UPMC, Pittsburgh, PA). Afirma is
a gene expression classifier (NRNA expression) used as
a rule-out test to establish the benign nature of a nodule
and rule out cancer. The test has a sensitivity of 92% and
a negative predictive value of 93%.° ThyroSeq is a gene
mutation test used as a rule-in test for establishing the
malignancy of a nodule. It has a specificity ranging from
86% to 100% and a positive predictive value of 84%
to 100%.? Both tests are routinely used in a significant
number of American and European centers, and they
have been shown to be considerably more cost-effective
when compared to diagnostic hemithyroidectomy in
managing intermediate thyroid nodules.”

The Afirma test is currently available in some centers
in Saudi Arabia, and its cost is covered only by the
highest bracket of health insurance. For patients who
pay out-of-pocket the cost ranges between SR8,000 and
12,000, depending on the local distributor. The cost-
benefit results noticed in the United States might not
yet apply to the healthcare system in Saudi Arabia given
the local relatively low cost of surgery and high cost of
the genetic tests.

Symptomatic benign thyroid nodules can be safely
treated with options other than surgery. Not all thyroid
nodules need to be excised, particularly when they are
benign and asymptomatic. The risk of FNAB false
negativity in benign thyroid nodules is <3%. According
to the guidelines benign and asymptomatic thyroid
nodules can be safely observed, even when the nodule
is >4 cm.’ Nonetheless, before deciding on observing
a nodule without any surgical intervention, it is
important to thoroughly examine all of the radiological
features of a nodule (echogenicity, shape of the border,
microcalcifications) and rule-out the presence of any
adversary radiological features.

For the symptomatic benign thyroid nodules
(compressive symptoms or cosmetic reasons), the classic
treatment option is thyroid surgery (total thyroidectomy
or hemithyroidectomy) based on the presence or absence
nodules on the contralateral lobe. Novel treatment
options, such as alcohol, radiofrequency, and laser
ablation techniques, have recently gained popularity
as alternative treatment options for symptomatic and
benign thyroid nodules.

Recent data have shown that purely cystic and
partially cystic thyroid nodules can be safely and
reliably treated with alcohol ablation.® The ablation is
carried out under ultrasound guidance through needle
aspiration of all the fluid content and injecting the

nodule cavity with concentrated alcohol. The alcohol is
tully aspirated in 2 to 3 minutes; thus, causing the cyst
wall to adhere to itself. The average volume reduction
after alcohol ablation is between 85% and 95%, and
<30% of ablated patients have a recurrence requiring
further intervention.®’

Laser ablation and radiofrequency ablation (RFA),
while not yet popular options, are safe and reliable
methods for managing symptomatic, solid, and benign
thyroid nodules.'®"" Through a small skin puncture, the
laser or RFA probes are advanced with ultrasonographic
guidance into the nodule, and multiple areas are
sequentially ablated. The average reduction in nodule
size with RFA is 80%, and long-term data does not
show any significant regrowth.'

The incidence of papillary thyroid cancer is on the
rise. Papillary thyroid cancer (PTC) represents more
than 85% of all thyroid cancers. The incidence of PTC
has been globally increasing since the late 1980’. In the
United States, the overall incidence +of PTC increased
from 4.9/100,000 population in the early 1990s to
14.7/100,000 population in the early 2010s; a 3-fold
increase over 3 decades.'” Papillary thyroid cancer is
considered the most rapid growing tumor in the United
States in terms of incidence, and small thyroid nodules
(<2 cm maximum diameter) are considered the main
driver of this increasing incidence.”” Interestingly,
there has been no observed matching increase in the
mortality rates related to thyroid cancer within the
same time period.'” The increase in incidence is hence
mainly attributed to the over diagnosis of small thyroid
nodule caused by the increase in access to healthcare
and utilization of radiological investigations."

For example, the Republic of South Korea initiated
a universal cancer screening program in 1999 including
thyroid ultrasound as an optional choice. The incidence
of PTC has increased more than 15-fold since the
initiation of the program, and similar to the data from
the United States, the rise in PTC incidence was mainly
driven by nodules <2 cm."

As access to healthcare increases in Saudi Arabia, and
more citizens and expatriates gain access to healthcare
insurance, it is anticipated that we will encounter a
further rise in the incidence of small thyroid cancers.

Complications related to thyroid surgery are inversely
related to the surgeon’s volume of thyroid surgery.

A clear correlation exists between thyroid surgery
volume and patient’s outcomes. Studies have shown
that  high-volume thyroid surgeons (surgeons
performing >40 or more thyroid surgeries a year) have
a rate of surgical complications that is 50% less than

www.smj.org.sa  Saudi Med ] 2020; Vol. 41 (2) 125

www.manaraa.com


www.smj.org.sa 

Contemporary thyroid nodule management ... Merdad

low-volume surgeons.”'® In addition, surgeons are
occasionally confronted with intraoperative findings,
such as central neck lymphadenopathy and recurrent
laryngeal nerve or tracheal wall invasion, that require
special training and skills to properly address. In
order to avoid future local and regional recurrences,
surgeons must have special skills in neck dissection and
microscopic repair of nerves. Selective “cherry picking”
of only the palpable lymph nodes in cases with cervical
lymph node metastasis significantly increases the risk
of requiring further surgeries compared to performing
proper comprehensive neck dissection.'”'®

When treated properly, papillary thyroid cancer
carries one of the best cancer survival rates known to
humans. Papillary thyroid cancer is the predominant
type of thyroid cancer, representing >85% of all thyroid
cancers. Papillary thyroid cancer remains the only cancer
in which age is considered the most important survival
prognosticator. The latest American Joint Commission
on Cancer (AJCC) 8th edition staging system for thyroid
cancer included some major changes to the staging of
well differentiated thyroid cancer: A) Age stratification
is now considered at 55 years old (previously 45 years
old). B) Minor extrathyroidal extension identified on
histopathological examination no longer upgrades the
tumor to T3. C) The presence of lymph node metastasis
no longer upgrades patients to stage III.

According to the staging system patients <55 years
old are considered stage I, regardless of the T and N
status if they are free of distant metastasis, and they are
considered stage II only if they have distant metastasis."
The 5-year survival rate for patients with both stages
I and II PTC was approximately 100%.*° It is of the
utmost importance for physicians and surgeons to relay
these close-to-normal survival rates to their patients in
an effort to minimize disease-related anxiety.

Not all PTCs are real “cancers”. Follicular variants
of PTC (FVPTC) is a well-known thyroid cancer
entity in which the tumor architecture is follicular
in nature and the nuclear features are of PTC. It
represents 20% to 30% of all PTCs and histologically
can be classified as a encapsulated or non-encapsulated
tumor.”! Encapsulated FVPTC carries a very favorable
prognosis and has recently been renamed as Non-
Invasive Follicular Thyroid Neoplasm with Papillary-
like nuclear features (NIFTP).?! The new nomenclature
uses the term neoplasm instead of cancer to emphasis
the indolent nature of these tumors. The risk of local
recurrence in NIFTP is <1%, and these tumors could
be closely observed without any postoperative adjuvant
treatment.?' Pathologists are highly encouraged to use
this new terminology when applicable so that this
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favorable diagnosis and its prognosis can be relayed to
the patient.

Radioactive iodine is restricted to cases with advanced
loco-regional diseases. During the past decade, the
thyroid community has been attempting to restrain the
routine use of radioactive iodine (RAI) as an adjuvant
treatment for post-thyroid cancer surgery. The recent
ATA 2015 guidelines limits the use of RAI to patients
with extrathyroidal extension or significant lymph node
metastasis.” Low risk papillary, follicular, and Hiirthel
cell thyroid cancer patients with tumors <4 cm in
maximum diameter and no significant lymph node
involvement have low recurrence risk whether or not
they receive post-operative RAIL?> While mostly minor,
RAI causes some noticeable morbidities, including
xerostomia, which can be troublesome in up to 16%
to 54% of patients.”? Nuclear medicine radiologists,
endocrinologists, and surgeons are encouraged to follow
the latest guidelines the administration of RAI.

In conclusion, there has been significant changes in
thyroid nodule management in the past decade. In Saudi
Arabia, the incidence of thyroid nodule detection and
the subsequent diagnosis of incidental thyroid cancers
is expected to rise. Genetic tests are now commercially
available and may aid in the diagnosis of intermediate
thyroid nodules. Guidelines are available to aid in the
categorization and risk stratification of thyroid nodules
based on ultrasonographic and cytopathological
features. High-volume thyroid surgeons have lower
risk of surgical complications compared to low-volume
surgeons. Papillary thyroid cancer has an excellent
prognosis, particularly in young patients and in early
stages of the disease. Some PTCs are now reclassified
as NIFTPs, a premalignant neoplasm and not a cancer,
with an extremely low likelihood of recurrence.
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