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Rezumat

Evaluarea preoperatorie a nodulilor tiroidieni - este cu adevdrat necesard?
Ghiduri curente versus viata reald

Introducere: Chirurgia tiroidiana are numeroase indicatii, atat
pentru patologiile benigne, cat gi pentru cele maligne. O evaluare
pre-operatorie completa ghideaza selectia cazurilor si determina
complexitatea tipului de interventie. Reducerea numarului de
tiroidectomii printr-o selectie clinicad atenta ar putea reduce
costurile de spitalizare, precum si complicatiile postoperatorii si
aparitia hipotiroidismului iatrogen. Obiectivul acestui studiu a fost
evaluarea retrospectiva a motivelor de internare in spital a
pacientilor in vederea chirurgiei tiroidiene si estimarea necesitatii
tiroidectomiilor totale.

Material si Metoda: Studiul a inclus pacientii internati in cele trei
departamentele de chirurgie din cadrul Spitalului Judetean de
Urgenta “Pius Brinzeu” Timigoara, intre 1 ianuarie 2018 si 31
decembrie 2019 (2 ani).

Rezultate: A fost efectuat un numar total de 1036 de tiroidectomii
la 1027 de pacienti. Cazurile au fost analizate retrospectiv, com-
parand diagnosticul preoperator cu rezultatul histopatologic. In
326/824 de cazuri de tiroidectomie totala s-a ridicat suspiciunea de
malignitate, fenomene de compresiune sau autonomie functionala.
S-au depistat 338 de cazuri de cancer din cei 1027 de pacienti
(32,92%), acestea incluzand si 39 de leziuni “de granitd”. Dintre
malignitati, 80,7% au fost carcinoame papilare tiroidiene.
Evaluarea preoperatorie curenta a generat un numar de 475 de
cazuri la care diagnosticul preoperator a fost diferit de cel
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postoperator. Acest fenomen a fost observat atat in cazul tiroidectomiilore totale, cat si in cel al
lobectomiilor: 1a, 22,8% dintre lobectomii s-au confirmat a fi cancere tiroidiene.

Concluzii: Rezultatele noastre subliniaza importanta unei abordari multidisciplinare si a unei
evaluari preoperatorii standardizate, clinica, biochimica si ecografica, la pacientii cu indicatie de
tiroidectomie, pentru a se evita interventiile chirurgicale care nu sunt necesare.

Cuvinte cheie: tiroidectomie, noduli tiroidieni, cancer tiroidian, punctie-aspiratie cu ac fin,
tratament excesiv

Abstract

Background. Thyroid surgery has various benign and malignant indications. A complete
pre-surgical evaluation guides the selection of cases and determines the appropriate extent of the
intervention. Minimizing the number of unneeded thyroidectomies could reduce hospitalization
costs, as well as post-surgery complications and iatrogenic hypothyroidism. The aim of this study
was to retrospectively evaluate the presenting reasons of patients admitted to the hospital for
thyroid surgeries and to estimate the need of total thyroidectomies.

Methodology: The study included patients admitted in all three Surgical Departments
in Timisoara Emergency County Hospital, between January 1* 2018 and December 31+ 2019
(2 years).

Results: A number of 1036 thyroid surgeries had been performed in 1027 patients and were
retrospectively analyzed, comparing the pre-surgical diagnosis with the pathology report.
Suspicion of malignancy, compression or functional autonomy was described in 326 /824 total
thyroidectomy cases. Cancer was detected in 338 out of the 1027 patients (32.92%), including 39
borderline lesions. A proportion of 80.7% were papillary thyroid cancers. The current presurgi-
cal evaluation generated a number of 475 cases displaying differences between the presurgical
and postsurgical diagnostic. The phenomenon was observed both in total thyroidectomy and in
lobectomy interventions: 22.8% of the lobectomies were diagnosed with thyroid cancer.
Conclusion: Our findings confirm that a reliable multidisciplinary approach with standardized
presurgical clinical, biochemical and ultrasound evaluation is crucial in patients with indication
for thyroid surgery, in order to avoid unnecessary surgeries.

Key words: thyroidectomy, thyroid nodules, thyroid cancer, fine-needle aspiration, overtreatment

Introduction

Thyroid surgeries have progressed in the past
decades to a very safe intervention, easily
performed in the case of an experienced
surgeon, with great outcomes and low incidence
of complications such as hypocalcemia or
laryngeal recurrent nerve damage (1,2). While
medical treatment options or radioactive iodine
(RAI) ablation only provides partial reduction
of autonomous goiter, with long term hyper-
thyroidism relapse, surgical intervention offers
a definitive cure. Indications of thyroid surgery

are numerous, including nodules with malig-
nancy risk (defined forom the anamnestic,
clinical, molecular or ultrasonographic point of
view), functional autonomy, large goiters
leading to local compressive symptoms or
subjective, cosmetic reasons (3-6). Subtotal
thyroidectomy was a largely used procedure in
the past, but its linked recurrence has lead to
recommending complete lobectomy from the
start or total thyroidectomy. The extent of
surgery is decided by a complete clinical
evaluation comprising imaging and laboratory
evaluation, thus a multidisciplinary approach
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including a thyroid surgeon, an endocrinologist
and/or a radiologist is crucial (7,8). Nodular
goiter is increasing in prevalence, its clinical
importance being related mainly to correctly
identifying malignancy (9). The incidence of
thyroid cancer is on the rise, the early detection
of papillary thyroid microcarcinomas (PTMC)
playing an important role (10,11). Certain
groups are considered to present greater risk
for cancer, such as children, young adults,
patients with a personal history of neck
irradiation (12). In the recent years, a new
category of borderline thyroid lesions was
defined by the World Health Organization
(WHO). This division requires attention in
monitoring, given its uncertain evolution and
it includes: non-invasive follicular thyroid
neoplasm with papillary-like features (NIFT-
P), well-differentiated tumors of uncertain
malignant potential (WDT-UMP) and
follicular tumors of uncertain malignant
potential (FT-UMP) (13,14).

Neck ultrasound currently represents the
most sensitive and cost-effective imaging
method for evaluating thyroid morphology
and it is widely available (4,15,16). Efforts
of thyroidologists merged into designing
standardized presurgical risk-stratification
algorithms (17). New technologies, such as
sonoelastography may add valuable informa-
tion to the diagnosis strategy (18-22)
increasing the diagnostic quality and accuracy.
Fine-needle aspiration (FNA) biopsy
represents the next step in the evaluation of
suspicious thyroid nodules; it is minimally
invasive and in the majority of cases it
provides a clear answer whether to observe
or refer the patient to surgery (23), by using
the Bethesda reporting system (4,16,24). The
number of negative FNA results is small, up
to 3-5% (16) but the intermediate cytology
category, Bethesda III and IV, represents a
cornerstone of the FNA use in presurgical
thyroid nodule evaluation. High risk
circumstances, from the anamnestic, clinical,
ultrasound or molecular point of view define
the type of surgical approach in such cases
(24,25).

Still, due to the lack of availability, the fear

of procedure or the limitations of the method,
patients are directed to surgery departments
for thyroidectomy without prior FNA.

The present study aims to assess the
proportion of cases,in which a complete
presurgical evaluation was performed before
being addressed for thyroid surgery, by
analyzing the reasons presented by patients
with thyroid pathology who were admitted to
the surgical departments. The study also
attempts to estimate the need of a precise
presurgical risk stratification, so to diminish
the amount of unneeded surgeries, as well as
to enhance the surgical effort.

Material and Method
Subjects and Data Collection

The study was conducted retrospectively and
engaged an analysis of the thyroid surgical
procedures performed over a period of two
years (between January 1st 2018 and
December 31% 2019) in all three Departments
of Surgery (1% Department of Surgery, 2™
Department of Surgery and Emergency
Surgery Clinic) comprising more than 120
beds, from Timisoara County Hospital “Pius
Brinzeu”, in Romania. All thyroid surgeries
were considered in the analysis, including
total thyroidectomies, unilateral lobectomies
and reoperations for complete thyroidectomy
after malignant findings or recurrence of
suspicious nodules following initial lobectomy.
All operations were performed on adult
patients by surgeons with different levels of
experience in thyroid surgery. A pathology
report was available in all cases.

Patient data were collected retrospectively
from the hospital records and included
personal history, presurgical diagnosis,
laboratory assessment confirming the indica-
tion, the extent of the surgical intervention
and details from the pathology report.

Presurgical Evaluation

Various clinicians in Western Romania
performed investigations in order to establish
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the presurgical diagnosis. No unitary pre-
surgical risk stratification model was used.

Data from ultrasound evaluation were not
available in all cases, thus the admission
diagnosis was considered for comparison. FNA
results were analyzed where available;
Molecular testingT was not performed in any
of the FNA cases.

Surgical Treatment

Before performing thyroid surgery, the
patients with hyperthyroidism received
specific treatment until achieving euthyroid
status. Thyroidectomy was performed under
general anesthesia and consisted in total
thyroidectomy or thyroid lobectomy with
isthmectomy. The removal of all thyroid
tissue was performed in patients with severe
hyperthyroidism and nodular thyroid
disease. Great care was taken in order to
preserve the parathyroid glands, the recur-
rent laryngeal nerve and the external
branch of the superior laryngeal nerve.
Subtotal thyroidectomy was not performed
due to the high risk of recurrence and also to
the autoimmune mechanisms implicated in
the etiology of hyperthyroidism.

Thyroid lobectomy was performed by
removing the entire thyroid lobe. The
branches of the inferior thyroid artery are
ligated before they enter the thyroid capsule,
avoiding the ligation of the artery itself. In
doing so, the recurrent laryngeal nerve was
preserved and also devascularization of the
parathyroid glands was avoided. Modified
radical neck dissection implies a total
thyroidectomy followed by the excision of the
central lymph nodes, perithyroidal lymph
nodes, lymph nodes from the tracheo-
esophageal groove and also lymph nodes
found along the carotid artery and the
internal jugular vein.

The extent of the disease (tumor size,
extrathyroidal extension, lymph node
involvement, patient’s age) determines the
extent of surgery: thyroid lobectomy or total
thyroidectomy. Cases with the involvement
of cervical lymph nodes, diagnosed by pre-

operative ultrasound or CT scan, underwent
a therapeutic neck dissection (central and
lateral compartments) at the time of
thyroidectomy. For tumors under 1 cm and
for incidentally diagnosed tumors (of under
5 mm), which are rarely accompanied by
lymph node metastases, thyroid lobectomy
with isthmectomy was considered the
treatment of choice.

In patients with a suspected follicular
thyroid carcinoma, neither fine needle
biopsy, nor intraoperative histologic evalua-
tion can certify the presence or absence of
malignancy. Patients diagnosed postopera-
tively with carcinomas underwent a second
surgery for thyroid totalization.

Pathology Report

In all cases, the final confirmation was
basedon the pathology analysis,the golden
standard for diagnosis. The pathology exami-
nation was performed using hematoxylin-eosin
staining and/or immunohistochemistry. The
cases that presented borderline thyroid
tumors were considered in our final analysis
as malignant lesions, given their uncertain
evolution.

Statistical Analysis

Data were collected and analyzed using
MedCalc Software, version 12.5.0.0 (MedCalc
program, Belgium) and SPSS, version 17.0
(IBM Statistics, USA). The distribution of the
continuous variables was cheked using the
Kolmogorov—Smirnov test. For continuous
variables with normal distribution, the results
were reported as mean value and standard
deviation, and as median values and range
intervals for wvariables with non-normal
distribution. All categorical variables were
expressed as the proportion of cases with or
without the defined characteristic. The
Student’s t-test was applied for analyzing the
differences between groups for continuous
variables with a normal distribution; non-
parametric tests were used for variables with
a non-normal distribution: the Mann-Whitney
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U-test. A threshold for revealing statistical
significance was accepted for a p-value <0.05.

Results

Out of the total 1036 thyroid interventions
selected for analysis, 9 were reinterventions
on patients that were previously counted in
the analysis, resulting in a number of 1027
operated subjects. The majority of patients
were females: 928 (90.36%) and only 99 were
males (9.64%), with a mean age of 53.8+13
years.

Concerning the extent of surgery, total
thyroidectomy was performed in 824 cases
and lobectomy in 180. 32 cases were redo
interventions, 9 of which were on the same
patient. The indications for redo interventions
was either thyroid cancer (18 cases) or nodular
goiter long term relapse (14 cases).

Reasons for Surgery

An important percentage of cases presented
the vast diagnosis of nodular goiter (674; 65%).
All indications for surgery as reported in the
patient files are displayed in 7able 1.

Pathology Findings

The pathology report was examined in all
cases. Benign findings were described in 689
of the patients (67%). The majority of the
benign findings (65.3% of this group) proved to
be thyroid adenomas. A detailed characteriza-
tion for pathology diagnosis in the benign
category is presented in 7able 2.

The malignancy group consisted of 338
cancers (32.9%). Differences were noted
regarding cancer prevalence between the
operated males and females and also on
different age groups. The subjects were
divided into subgroups according to their
age: younger than 30 years: 58/1027; 31-50
years: 343/1027; 51-65 years: 425/1027; older
than 65: 201/1027. Significant differences in
the prevalence of malignancy were found
between males and females. Regarding age
groups, significant differences were noted only

Table 1.  The indications for thyroid surgery in the group of
study
Surgical Indication No. of patients
NG 674
NG + Suspicious FNAC 121
Compression 54
HTG 43
GD 38
GD + nodules 19
CAT = nodules 55
Redo thyroidectomy 32

NG - nodular goiter; FNAC - fine-needle aspiration cytology;

HTG - hyperthyroid goiter; GD - Graves’ disease;

CAT - chronic autoimmune thyroiditis; Redo - Completion thyroidectomy
for remnant parenchyma or partial thyroidectomy

Table 2. Benign pathology report findings in the study group

Pathology diagnosis No. of cases Percentage /total cases
NG 450 43.8%

CAT 152 14.8%

GD 55 5.3%

HTG 32 3.1%

Total benign cases 689 67%

NG - nodular goiter; CAT - chronic autoimmune thyroiditis;
GD - Graves’ disease; HTG -hyperthyroid goiter

in the female group, when comparing women
younger than 30 years old with older women.
Table 3illustrates the mentioned findings.

A clear malignancy was defined in 299 of the
reports (29.1%) and borderline thyroid tumors -
(NIFT-P, WDT-UMP and follicular FT-UMP) -
in 39 of the cases (3.8%). The distribution of
cancers incorporated an important share of
papillary (133; 39%) and micropapillary (140;
41%) thyroid carcinomas; also, the borderline
category was well represented in the study
group (39; 12%). The malignancy repartition is
displayed in Fig. 1.

Table 3.  Differences in the prevalence of cancer in females
versus males and age groups

Gender/Age distribution Cancer Total p-value

Women 283 (30.5%) 928 p<0.001
<30 8 (16%) 50 p<0.05
31-50 102 (32.9%) 310 p=0.293
51-65 117 (30.3%) 386 p=0.928
>65 56 (30.8%) 182 p=0.991

Men 55 (55.6%) 99 p<0.001
<30 1 (12.5%) 8 p=0.78
31-50 16 (48.5%) 33 p=0.17
51-65 25 (64.1%) 39 p=0.24
>65 13 (68.4%) 19 P=0.31
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Figure 1. Distribution of malignancy types in the cancer
group. PTC = papillary thyroid cancer, microPTC =
micropapillary thyroid cancer, ATC = anaplastic
thyroid cancer, MTC = medullary thyroid cancer,
FTC = Follicular thyroid cancer, HTC = Hiirthle cell
thyroid cancer, Mixed cc = coexistence of multiple

types of thyroid cancers

Another analyzed aspect was related to the
distribution of cancers in cases with different
indications for the extent of surgery, as
detailed in 7able 4. A percentage of 22.8%

Presurgical diagnosis

Table 4.  Distribution of detected malignancies
in lobectomy/thyroidectomy cases
Cancer Benign Total
Lobectomy 41 (22.8%) 139 180
Total Thyroidectomy 288 (35%) 536 824
Totalization (redo) 9 (28.1%) 23 32

cancers were detected in the lobectomy group,
while 65% of the total thyroidectomies proved
benign.

Discordances between the presurgical diag-
nosis and the pathology report were detected
in 475 of cases (46.2%). Fig. 2 presents the
comparison of the clinical diagnosis indicating
surgery and the final pathology report
diagnosis.

The agreement between pre- and post-
surgical diagnosis is further detailed in 7able 5.

Discussion

The management strategy in thyroid pathology
has indeed evolved in the past years. Efforts for
developing clear guidelines were addressed by

Vs Pathology report

uNG » HTG ® Cancer
® Compression ®GD m NIFTP
msusp. FNA = CAT = Reintervention

Figure 2.

Diagnostic comparison: preoperative diagnosis versus pathology report.

NG - nodular goiter; NIFT-P - non-invasive follicular thyroid neoplasm with papillary-like features;
FNA - fine-needle aspiration; HTG — hyperthyroid goiter; GD - Graves’ disease; CAT - chronic

autoimmune thyroiditis.
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Table 5.  The correspondence between presurgical diagnosis and pathology report findings

Presurgical dg./ Pathology report. Benign NG CAT GD HTG NIFT-P Cancer
NG (n=674) 363 110 6 1 25 169
Suspect FNAG (n=121) 47 - - 9 65
Compression NG (n=54) 26 4 - - 1 23
HTG (n=43) - 2 8 29 - 4
CAT = nodules (n=>55) 3 33 1 1 2 17
GD =+ nodules (n=57) 40 1 2 14

Dg. - diagnosis; NG - nodular goiter; NIFT-P - non-invasive follicular thyroid neoplasm with papillary-like features; FNAC - fine-needle
aspiration cytology; HTG — hyperthyroid goiter ; GD - Graves’ disease; CAT - chronic autoimmune thyroiditis

both surgical and clinical endocrine societies
(7,26-29). On the other side, the development
of ultrasound machines and the increase in
detection of thyroid lesions strengthen the
threat of overtreatment (30).

In the nodular goiter group, out of the total
892 preoperative diagnosis of NG included in
our analysis, only 218 (24.4%) presented a
well defined indication for surgery, counting
compression, suspect/malignant cytology
result or hyperthyroidism. In this group 29.2%
of the nodules were proved malignancies post-
operatively. Interestingly, the compressive
group presented an important malignancy
rate of 42.6%, probably also explained by an
increased size of the lesions (31).

In 110 cases, the pathology report showed
that simple CAT was misdiagnosed, clinically
or on US evaluation, as nodular goiter. Rare
findings included one patient with metastasis
from pulmonary neoplasia and 3 cases with
lymphomas (one of them was presurgically
suspected to be anaplastic thyroid cancer).
Cosmetic reasons were not clearly defined in
the patient files and were not taken into
consideration in the investigation, thus we
probably missed a small number of patients
reaching the surgery department with
aesthetic discontent.

Risk identification from the anamnestic or
clinical point of view is mandatory (7).
Presurgical ultrasound evaluation and risk
stratification shows excellent accuracy for
conventional US (17), especially when
combined with elastography assessment
(18,19,20). Cytological evaluations are also
widely recommended (16,23). Presurgical

extensive evaluation is needed in order to
reduce the unnecessary number of surgical
procedures. However, the great number of
thyroid cancers cases, observed in our series,
does justify the radical surgical approach, as
the method of choice, in cases with uncertain
presurgical evaluation made by the endocri-
nologist, radiologist or internal medicine
specialist.

A recent study evaluated the histology of
benign FNA (Bethesda II) nodules larger than
4 cm, reporting a 10.4% rate of thyroid cancer
in this group (5). This confirms the limitation
of FNA usefulness performed on large thyroid
masses. Another important limitation is
represented by indeterminate cytology findings.
In these cases, the management decision is
clearly debatable, some patients could benefit
from thyroid surgeries, others that associate
low US risk may be only periodically moni-
tored (24,25).

Regarding patients with Graves’ disease,
the pathology diagnosis confirmed in all cases
the presurgical indication. Nevertheless, the
preponderance of associated cancerous lesions
in this group was notable. Malignancy was
detected in 40% (16 cases) of the operated GD
patients, confirming the higher association of
thyroid caner in the nodular forms of Graves’
disease, urging the need of correct and
complete presurgical diagnostic. It is worth
mentioning that 19/38 of these patients were
indicated to perform surgery because of the
association of nodules. A meta-analysis on
thyroid carcinoma in Graves' disease found
that in patients with GD, the coexistence of
thyroid nodules increases the chances of
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cancer five times compared to cases without
nodules (32).

Establishing the appropriate extent of
surgery from the beginning is attributed to the
clinician’s priorities. Current guidelines, such
as the 2020 American Association of Endocrine
Surgeons (AAES) guideline, recommends
lobectomy only in cases with unilateral nodule
and proven benign findings by FNA cytology,
or in cases of isolated micropapillary carcinoma
with low risk ultrasound characteristics.
Bethesda III cytology (follicular lesion of unde-
termined significance/atypia of undetermined
significance) cases can undergo lobectomy only
in the absence of any risk clues, from the
anamnestic, clinical, ultrasound and, ideally,
molecular point of view (28). Performing
lobectomy without FNA is not recommended
in any circumstance (26,28). Extensive surgery
1s required only in some oncologic cases,
increasing the rate of postoperative complica-
tions and influencing the quality of life (33).

Undoubtedly, the lobectomies in our group
of study exceeded guideline indications.
Cancer was detected in 41/180 (22.8%) cases,
which led to reoperation in 18 high-risk/multi-
focal lesions (4) in the lobectomy group, which
could have benefitted from initial total
thyroidectomy with a correct preoperative
assessment.

Conclusions

Our findings confirm that, in the case of
thyroid pathology requiring surgical manage-
ment, it 1s crucial to perform a proper
presurgical multidisciplinary evaluation
that involves a clinical endocrinologist, an
experienced endocrine or general surgeon
and in some cases a radiologist or clinical
oncologist.

This team-based approach is assumed to
correctly identify the cases that truly benefit
from surgical intervention and decide from
the start the extent of surgery that favours
each patient individually, resulting in mini-
mized hospital costs, fewer reoperations and
less postsurgical potential complications,
avoiding the unnecessary surgeries.

In the presence of nodular thyroid pathology,
total thyroidectomy should be considered in
the absence of a complete presurgical risk
assessment and stratification, by means
of ultrasound, elastography or cytology
evaluation.
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