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Abstract
Fine-needle aspiration biopsy (FNAB) is the first-line modality in the evaluation of thyroid nodules. However, the results of
indeterminate pathology place the thyroid surgeon in difficult management situations. This study evaluates McGill Thyroid
Nodule Score (MTNS) to identify thyroid nodules that harbor malignancy in cases of indeterminate FNABs and to guide surgeon
about the need and extent of surgery. We conducted a retrospective chart review of 344 patients who underwent total thyroid-
ectomy between January 2013 and January 2018. Patients with FNAB of indeterminate nodules (Bethesda types III, IV, and V)
and calculated MTNS were included in the study. Postoperative histopathology was divided into benign and malignant groups.
The median and the meanMTNS, the malignancy rate, and the standard deviations were calculated for each subgroup. Of the 344
patient charts reviewed, 106 (30.8%) had an indeterminate FNA biopsy. Eighty-one (76.4%) patients were females and 25
(23.6%) were males. Final pathology revealed malignancy in 69 patients (65.1%). The mean MTNS of patients with malignant
pathology (12.81 ± 3.55) was higher than the mean in the benign group (8.32 ± 2.32). 82.4% of thyroid nodules with median
MTNS of less than 8 had a benign pathology, and 91.4% of thyroid nodules with median MTNS equal or more than 11 had a
malignant pathology (p = 0.002). The rate of malignancy in our series of indeterminate FNABs was 65.1%. TheMTNS can be of
value to thyroid surgeons in preoperative decision-making when dealing with an indeterminate thyroid nodule.
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Introduction

Thyroid cancer is the most common endocrine malignancy. Its
incidence is steadily been rising over the last four decades [1,
2]. Data from the National Cancer Registry have shown a
significant increase in the rate of thyroid malignancy [3].
Thyroid malignancy is the second most common cancer in
females after breast cancer and its incidence has also been
increasing in males [3]. The rise of thyroid malignancy ap-
pears to be a worldwide phenomenon. Ultrasound-guided
fine-needle aspiration biopsy (USFNA) is the gold standard

in the assessment and management of thyroid nodules [4].
Biopsy results are categorized into three main groups: benign,
malignant, or indeterminate. According to the Bethesda sys-
tem for reporting thyroid cytopathology, the indeterminate
group of FNAB results consists of Bethesda type III, atypia
of undetermined significance (AUS); type IV, follicular lesion
of undetermined significance (FLUS); follicular neoplasm or
suspicious for follicular neoplasm (FN); Hurthle cell neo-
plasm (HN), and type V, suspicious for malignancy. The man-
agement decision and counseling in cases of benign or malig-
nant FNAB results is almost clear for the surgeon and the
patients. The indeterminate results that accounted for average
25% of thyroid nodule biopsies are challenging concerning
diagnosis and management [5]. The risk of malignancy with
these types ranges from 10 to 70% [6]. Improvement in the
assessment of indeterminate FNA results with molecular test-
ing allows for better risk stratification, reduces the need for
diagnostic thyroid surgery, and guides the surgeon about the
extent of surgery [6, 7]. With such dilemma in the diagnosis
andmanagement of indeterminate thyroid nodules, it is crucial
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to find a complementary clinical tool to evaluate the risk of
malignancy and select patients who require surgery and help
to decide the type of surgery. The McGill Thyroid Nodule
Score (MTNS) was developed by a multidisciplinary commit-
tee at the McGill University to estimate the malignancy risk of
a thyroid nodule. This non-validated scoring system uses
evidence-based risk factors according to the American
Thyroid Association guidelines as well as the literature re-
view. It combines patient history, demographics, imaging,
and FNA results [8]. Each of the 22 variables in the MTNS
is assigned a weighted, relative point score based on the cur-
rent supporting evidence for that risk factor as demonstrated in
Fig. 1. The MTNS has been shown to correlate with the ma-
lignancy risk in a large series of patients [8]. McGill Thyroid
Nodule Score can be used as a tool to guide the management
of indeterminate risk thyroid nodules. This study aims to as-
sess the utility of the MTNS in predicting the rate of thyroid
malignancy preoperatively in cases of indeterminate FNAB
and thus will help to differentiate benign from malignant thy-
roid nodules. This will guide the surgeon in doing the appro-
priate surgery and avoiding unwarranted surgical procedures
in those that contain benign pathology. Besides, the utility of
MTNS preoperatively will clarify the communication be-
tween surgeons and patients.

Materials and Methods

We performed a retrospective review of 344 patients who
underwent total thyroidectomy at the Section of
Otolaryngology-Head and Neck Surgery, King Abdulaziz
Medical City, Jeddah, Kingdom of Saudi Arabia, between
January 2013 and January 2018. The study received approval
from the institutional review board (IRB) of King Abdullah
International Medical Research Center (Reference No.
IRBC/2169/18). One hundred six patients (30.8%) met the
inclusion criteria that consisted of having Bethesda types
(III, IV, and V), FNA biopsy results, and preoperative calcu-
lated MTNS. In our center, the pathologist performed most of
FNA biopsies in the pathology department. In selected cases,
the interventional radiologist performed FNA biopsies under
ultrasound (US) guide as the nodule was not clinically palpa-
ble or the suspicious nodule is difficult to be done without US
guide, or the previous result was not satisfactory. The study
excluded all cases of benign (Bethesda type II) and malignant
(Bethesda type VI) FNAB. Patients who had missing, irre-
trievable, or incomplete data were excluded from the study.
Collected information on the MTNS was based on a scoring
sheet that has been filled out retrospectively from the database
charts (see Fig. 1). Positron emission tomography (PET) scan
and BRAF mutation are the two MTNS variables that are not
routinely measured. We divided the postoperative results into
benign and malignant based on the permanent pathology.

Documentation of the site of FNA allowed us to ensure ma-
lignancy and was assigned to the same site nodule that was
biopsied, thus avoiding falsely assigning malignancy to be-
nign nodules in patients with multinodular thyroid glands. The
malignancy rate, the median and the mean MTNS, and the
standard deviations were calculated for each subgroup. Data
were collected and analyzed using the Statistical Package for
Social Sciences Version 21.0 (SPSS Inc., Chicago, IL, USA).
For comparative analysis, we used the Pearson chi-square and
independent sample student t test. All tests were two-tailed
and the p value of < 0.05 was considered significant.

Results

Of the 344 charts reviewed, 106 patients (30.8%) met the
inclusion criteria. There were 81 (76.4%) female patients
and 25 (23.6%) male patients, with a mean age of 43.6 years
(range, 10 to 87 years) ± 15.4 standard deviation (SD).
Distribution of Bethesda types (III, IV, and V) FNA biopsy
results were demonstrated in Table 1. MTNS ranged from 5 to
24, with a mean value and standard deviation (SD) of 11.20 ±
2.63. Final pathology revealed malignancy in 69 patients
(65.1%), while 37 (34.9%) were benign. Benign and malig-
nant rates and densities for each MTNS are presented in
Table 2. The mean of the cumulative MTNS of patients with
malignant pathology (12.81 ± 3.55) was higher than the mean
of patients in the benign group (8.32 ± 2.32) (see Table 3).
82.4% of thyroid nodules with median MTNS of less than 8
had a benign pathology post-surgery, and 91.4% of thyroid
nodules with median MTNS equal or more than 11 had a
malignant pathology. Benign nodules withmedianMTNS less
than 8 were significantly more than malignant nodules (p =
0.002) (see Tables 4 and 5). 31/106 (29.2%) patients had me-
dianMTNS values between 8 and 10. Eighteen (58.1%) out of
those had benign pathology and 13 (41.9%) had malignancy.
All thyroid nodules have MTNS more than 14.

Discussion

Fine-needle aspiration biopsy (FNAB) is the gold standard in
the evaluation of thyroid nodules [9]. Up to 30% of fine-
needle aspiration biopsies were diagnosed as indeterminate
thyroid lesions [10]. Based on the Bethesda System for
Reporting Thyroid Cytopathology, indeterminate thyroid nod-
ules encompass atypia of undetermined significance/follicular
lesion of undetermined significance (AUS/FLUS; Bethesda
category III); follicular neoplasm or suspicious for a follicular
neoplasm (FN/SFN; Bethesda category IV); and suspicious
for malignancy (SM; Bethesda category V). When an FNA
biopsy indicates an indeterminate result, the risk of malignan-
cy is often uncertain [5]. Zarif et al. in a national study
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documented a 50%, 52%, and 95.7% incidence of malignancy
in Bethesda III–V, respectively [11]. This high rate of malig-
nancy in Bethesda III and IV could be related to a high thresh-
old in some cytopathologists to make a diagnosis of malig-
nancy and a low threshold of the treating physicians in decid-
ing to refer patients directly to surgery without repeating the
FNA [11]. The higher rate observed in Bethesda V could
relate to sampling issues and variable experience with

techniques of aspiration between pathologists along with dif-
ferences in interpretation of findings [11]. In the literature, the
reported malignancy rates for Bethesda III category vary
widely, from a similar rate of 50% [12] to higher rates of
79% [13] as well as much lower rates of 5–15% in the
Bethesda System for Reporting Thyroid Cytopathology
(BSRTC) definition and 15.9% in a meta-analysis [14, 15].
The reported malignancy rates associated with Bethesda IV

Fig. 1 The McGill Thyroid
Nodule Score (MTNS)
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category vary from 50 [16] to 79% [13] with lower rates of
15–30% given in the BSRTC definition and 26.1% reported in
a meta-analysis [15]. Besides, the reported malignancy rates
associated with Bethesda V category vary from 60 to 75%
given in the BSRTC definition or the 75.2% reported in a
meta-analysis [14, 15]. Traditionally, most patients with inde-
terminate nodules have been referred for diagnostic surgery,
even though most of these nodules ultimately prove to be
benign by surgical histopathology [16]. So, the risk of malig-
nancy needs to be weighed against the risk of serious surgical
complications such as recurrent laryngeal nerve injury, hypo-
calcemia, and the lifelong need for thyroid hormone replace-
ment [17]. Our study shows that 30.8% of patients with pre-
operative FNA results are indeterminate (Bethesda III, IV, and
V) which is within the average rate that reported in the litera-
ture [18]. In our series, 82.4% of thyroid nodules with median
MTNS of less than 8 had a benign pathology post-surgery, and

91.4% of thyroid nodules with median MTNS equal or more
than 11 had amalignant permanent pathology. Althoughmany
would argue that there is a malignancy risk in all, the differ-
ence lies in the mode of intervention to be decided. In cases of
a median MTNS of less than 8 with 32% risk of malignancy
risk, a diagnostic hemithyroidectomywouldmost likely be the
therapeutic option chosen [5]. While in cases of a median
MTNS more or equal to 11 with 88% risk of malignancy, a
discussion with patients about the utility of a total thyroidec-
tomy may be advocated, precluding the need for completion
thyroidectomies in cases of malignancy [5]. Despite this, the
challenge in the decision in our study was in the thyroid nod-
ules with median MTNS values between 8 and 10 that
accounted for 29.2% as the malignancy risk that was statisti-
cally not significant. The overall malignancy rate in our series
of indeterminate nodules was 65.1% which was similar to the
national study done by Zarif et al. [11] and higher thanmost of
the reported malignancy rate in the literature [19–22]. This
wide range of reported malignancy may be explained by var-
iations in technique, expertise, and subjective interpreting dif-
ferences between pathologists reading the slides and physi-
cians performing ultrasounds and FNABs with or without
US guide in different institutions [23]. The high rate (30.8%)
of indeterminate nodules in our series along with a significant
incidence of malignancy (65.1%) within this population rein-
forces the need for ancillary objective tools to help guide
management. There has been a rise in diagnostic tests avail-
able to thyroid specialists in the past few years. Genetic

Table 2 Distribution of MTNS and their associated surgical pathology
diagnosis

MTNS Total (n) Benign, n (%) Malignant, n (%)

5 5 4 (3.8) 1 (0.9)

6 7 6 (5.7) 1 (0.9)

7 5 4 (3.8) 1 (0.9)

8 13 7 (6.6) 6 (5.7)

9 6 4 (3.8) 2 (1.9)

10 12 7 (6.6) 5 (4.7)

11 7 1 (0.9) 6 (5.7)

12 11 2 (1.9) 9 (8.5)

13 11 1 (0.9) 10 (9.4)

14 15 1 (0.9) 14 (13.2)

15 3 0 (0.0) 3 (2.8)

16 1 0 (0.0) 1 (0.9)

17 3 0 (0.0) 3 (2.8)

18 2 0 (0.0) 2 (1.9)

19 2 0 (0.0) 2 (1.9)

20 1 0 (0.0) 1 (0.9)

21 1 0 (0.0) 1 (0.9)

24 1 0 (0.0) 1 (0.9)

Total 106 37 (34.9) 69 (65.1)

Table 1 The Bethesda system for reporting thyroid cytopathology

Bethesda diagnostic category n %

III. AUS or FLUS 25 (23.6)

IV. FN,SFN, or HN 31 (29.2)

V. Suspicious for malignancy 50 (47.2)

AUS atypia of undetermined significance, FLUS follicular lesion of un-
determined significance, FN follicular neoplasm or suspicious for follic-
ular neoplasm, HN hurthle cell neoplasm

Table 3 Distribution of MTNS scores within benign and malignant
thyroid nodule categories based on surgical pathology

Bethesda (III, IV, and V) thyroid nodules (N = 106)

Benign (34.9%) Malignant (65.1%)

N Mean SD Min Max N Mean SD Min Max

MTNS 37 8.32 2.32 4 14 69 12.81 3.55 4 24

Table 4 Distribution of benign and malignant pathology based on the
malignancy risk of MTNS scores

MTNS
(malignancy risk %)

Total (n) Benign, n (%) Malignant, n (%)

1–3 (27) 0 0 (0.0) 0 (0.0)

4–7 (32) 17 14 (13.2) 3 (2.8)

8 (39) 13 7 (6.6) 6 (5.7)

9–11 (63) 25 12 (11.3) 13 (12.3)

12–13 (88) 22 3 (2.8) 19 (17.9)

14–18 (93) 24 1 (0.9) 23 (21.7)

> 19 (100) 5 0 (0.0) 5 (4.7)

Total 106 37 (34.9) 69 (65.1)
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markers and molecular analysis were tools that can help in
cases of indeterminate nodules. One such tool is the 4-gene
classifier (BRAF, RET/PTC, PAX8/PPARϒ, and RAS) [24].
Genetic markers have high specificity and positive predictive
value and can improve diagnostic accuracy [19]. However,
they have low sensitivity and negative predictive value [25,
26]. A more recent advancement is the Afirma gene expres-
sion classifier (Veracyte, Inc., San Francisco, USA) which
measures mRNA transcript expression levels of 142 genes
[5, 19]. It has shown to have high sensitivity with moderate
specificity [19]. Nonetheless, a major obstacle to their wide-
spread use is the high costs associated with such tests [19].
Another tool available to guide clinical management of thy-
roid nodules is MTNS [8]. The MTNS is based on risk factors
according to the American Thyroid Association guidelines as
well as the literature review on thyroid malignancy risk fac-
tors. There are factors that limit the generalization of this study
including heterogeneity of the specimens and subjectivity in
calculating MTNS which may affect the statistics of the re-
sults. In addition, MTNS is non-validated scoring system, and
not all patients that were seen at our institution have a calcu-
lated MTNS, resulting in patients being excluded from the
analysis. For those challenges and the importance of dealing
with such group of thyroid nodules that harbor a significant
risk of malignancy, modern diagnostic tests to help direct the
need for and extent of surgery are crucial.

Conclusion

Our study showed that indeterminate thyroid lesions
accounted in about one third of fine-needle aspirations with
a variable rate of malignancy were challenging in their man-
agement. The MTNS was able to demonstrate an increased
preoperative risk of malignancy for nodules that found to be
malignant. Based on these results, we suggest that the MTNS
be considered as a tool to guide the management of indeter-
minate thyroid nodules, as it not only refines the preoperative
estimated risk of malignancy but also clarifies communication
between physicians and patients.
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