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Thyroid Cancer in Multinodular Goiter: An Analysis of Prevalence and

Associated Risk Factors

Masroor Rahman®, Tawfiqur Rahman, Arif Mahmud Jewel

Abstract

Background: Despite being often asymptomatic, multinodular goitre
(MNG) can harbor malignancy, with reported cancer rates ranging widely
from 3% to 35%. Fine-needle aspiration cytology (FNAC), though widely
used, has limitations in accurately assessing multiple or deeply located
nodules. The purpose of the study was to determine the prevalence of
thyroid cancer in multinodular goitre and identify associated risk factors
influencing malignancy.

Aim of the study: The aim of the study was to determine the prevalence
of thyroid cancer in multinodular goiter and identify associated risk factors
influencing malignancy.

Methods: This retrospective study was conducted at the Department of
Otolaryngology-Head & Neck Surgery, Bangladesh Medical University,
Dhaka, Bangladesh, (March 2023—-February 2025), involving 120 adult
patients with multinodular goiter undergoing thyroidectomy. Preoperative
assessments included clinical examination, hormone analysis (FT3, FT4,
TSH), ultrasound, and FNAC. Histopathology confirmed diagnoses. Data
were analyzed using SPSS v25, with Chi-square tests and FNAC diagnostic
metrics, and p<0.05 considered significant.

Results: This study of 120 multinodular goiter patients found 80% benign
and 20% malignant cases, with papillary carcinoma being the most
common. Risk factors for malignancy included male sex, nodules >3 cm,
unilateral nodules, and suspicious ultrasound findings. FNAC showed a
sensitivity of 85.0%, specificity of 82.0%, and overall accuracy of 80.0%,
demonstrating its effectiveness in preoperative evaluation.

Conclusion: This study demonstrates that thyroid cancer is prevalent
in 20% of multinodular goiter cases, with FNAC proving to be a highly
accurate diagnostic tool for preoperative evaluation.

Keywords: Thyroid Cancer, Multinodular Goiter, Prevalence, Risk Factors,
Fine-Needle Aspiration Cytology

Introduction

Disorders of the thyroid gland have been documented since the era
of Hippocrates and continue to pose significant clinical challenges [1].
Among these, goitre—characterized by an enlarged thyroid—is the most
common presentation. It may present as diffuse or nodular enlargement and
is broadly classified as either toxic or non-toxic [2]. Multinodular goitre
(MNG), characterized by thyroid enlargement with multiple nodules, is
particularly common among women and shows a rising prevalence with
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advancing age [3]. Although often asymptomatic, MNG can
result in compressive symptoms such as dysphagia, airway
obstruction, or superior vena cava syndrome. It may also
be associated with thyrotoxicosis, particularly in Plummer
disease. Fine-needle aspiration cytology (FNAC) remains a
cornerstone in the evaluation of thyroid nodules, playing a
critical role in differentiating benign from malignant lesions
[4]. However, FNAC has limitations in MNG, particularly
when nodules are multiple or deeply situated, complicating
accurate diagnosis [5]. Thyroid nodules are highly prevalent,
found in 4-7% of individuals by palpation and up to 50%
by ultrasonography [6]. Although most nodules are benign
and asymptomatic, 5—15% may harbor malignancy [7]. The
risk of cancer in MNG compared to solitary nodules remains
controversial. While some studies suggest a lower per-nodule
malignancy rate in MNG, the overall per-patient cancer risk
may be similar [8]. Recent evidence suggests malignancy in
MNG is more frequent than previously believed, with cancer
rates ranging from 3% to 35% [9,10]. Papillary thyroid
carcinoma is the most common histological type, often found
incidentally in specimens resected for benign indications
[11]. Moreover, aggressive histopathological features such
as vascular, capsular, and lymphatic invasion—particularly
in larger tumors—highlight the need for comprehensive
diagnostic and surgical planning in MNG patients [12].

Recent literature has identified several emerging diagnostic
complexities and risk factors associated with malignancy in
MNG. Incidental carcinoma rates as high as 40% have been
reported in thyroidectomy series [13]. The increased use of
high-resolution imaging has improved detection butalso added
to diagnostic uncertainty. Inflammation-based hematological
markers, such as neutrophil-to-lymphocyte ratio (NLR) [14],
mean platelet volume (MPV) [15], and red cell distribution
width (RDW), are being explored as inexpensive adjuncts
for malignancy prediction [16]. Furthermore, the assumption
that hyperthyroidism, especially in toxic MNG, confers a
protective effect has been challenged by reports of cancer in
hyperfunctioning and clinically benign-appearing nodules.
These findings underscore the importance of not excluding
malignancy based solely on thyroid function status. An
integrated diagnostic strategy—including clinical judgment,
imaging, cytology, and, when appropriate, surgery—is
essential for accurate detection and optimal management of
thyroid cancer in MNG [17]. Despite the high prevalence
of MNG, the true risk of malignancy remains unclear due
to inconsistent findings and diagnostic limitations. FNAC
often underperforms in evaluating multiple or deeply located
nodules, and recent studies challenge previous assumptions
regarding risk differences between MNG and solitary
nodules. Additionally, the role of hematological markers as
predictors of malignancy is still evolving. The purpose of
the study was to determine the prevalence of thyroid cancer
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in multinodular goitre and identify associated risk factors
influencing malignancy.

Objective

The aim of the study was to determine the prevalence of
thyroid cancer in multinodular goiter and identify associated
risk factors influencing malignancy.

Methodology and Materials

This retrospective study was conducted at the Department
of Otolaryngology-Head & Neck Surgery, Bangladesh
Medical University (BMU), Dhaka, Bangladesh, between
March 2023 and February 2025. A total of 120 patients
diagnosed with multinodular goiter (MNG), who underwent
thyroid surgery during this period, were included.

Inclusion Criteria:
» Patients aged >18 years

* Preoperatively diagnosed multinodular goiter, followed
by postoperative histopathological confirmation of
multinodular goiter or thyroid malignancy.

Exclusion Criteria:
* Prior thyroid malignancy
* Incomplete clinical/imaging data

The study was conducted after obtaining written informed
consent from all participants, ensuring their understanding
of the study's aims and procedures while maintaining
confidentiality. Each patient underwent a clinical examination,
hormone analysis (FT3, FT4, TSH), followed by preoperative
ultrasound and fine-needle aspiration cytology (FNAC) for
MNG. Histopathological confirmation of multinodular goiter
(MNG) and malignancy was obtained post-surgery. Patients
were subsequently categorized into two groups: benign MNG
and malignant nodules. Demographic data (age, gender) and
clinical factors (hormone analysis: FT3, FT4, TSH; nodule
size; unilateral or bilateral nodules; suspicious ultrasound
findings) were recorded. Statistical analysis was performed
using SPSS version 25.0. Descriptive statistics were used
to summarize demographic characteristics, and chi-square
tests were applied to examine associations between risk
factors and malignancy in MNG patients. The sensitivity,
specificity, positive predictive value (PPV), and negative
predictive value (NPV) of FNAC were calculated to assess
its diagnostic accuracy. A p-value of <0.05 was considered
statistically significant for all analyses.

Results

Table 1 presents data from 120 patients with a mean age
of 43.7 + 12.1 years. Most participants were between 40—49
years of age (47 patients, 39.2%), followed by 30-39 years
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(27 patients, 22.5%), 5059 years (26 patients, 21.7%), >60
years (12 patients, 10.0%), and <30 years (8 patients, 6.7%).
A marked female predominance was noted, with 112 female
patients (93.3%) compared to 8 males (6.7%). Regarding
surgical intervention, total thyroidectomy was performed in
67 patients (55.8%), while 53 patients (44.2%) underwent
hemithyroidectomy.

Table 1: Demographic and Surgical Characteristics of the Study
Population (n = 120)

Variables Frequency Perc(t;:)tage
<30 8 6.7
30-39 27 225
4049 47 39.2
Age (in years) 50-59 26 21.7
260 12 10
Total 120 100
Mean * SD 43.7£12.1
Gender Male 8 6.7
Female 112 93.3
Type of Total Thyroidectomy 67 55.8
Surgery Hemithyroidectomy 53 44.2

Table 2: Histopathological Diagnosis of Multinodular Goiter Cases
(n=120)

Histopathological Type Frequency Percentage (%)
Benign MNG 96 80
Malignant Nodules 24 20

— Papillary Carcinoma 17 14.2

— Follicular Carcinoma 5 4.2

— Medullary Carcinoma 2 1.7

The majority of patients (80.0%) were diagnosed with
benign multinodular goiter, while malignant transformation
was identified in 24 cases (20.0%). Among the malignant
nodules, papillary carcinoma was the most common subtype,
accounting for 17 cases (14.2%), followed by follicular
carcinoma in 5 cases (4.2%) and medullary carcinoma in
2 cases (1.7%).

Table 3 illustrates the relationship between selected
clinical and radiological risk factors and the likelihood of
malignancy in patients with multinodular goiter. The mean
age showed no statistically significant difference between the
benign and malignant groups (43.5 £ 11.8 vs. 44.2 +£ 12.5
years; p = 0.804). However, male sex was significantly more
common in malignant cases (20.8%) compared to benign
ones (3.1%; p = 0.002). Nodules larger than 3 cm were
associated with a higher risk of malignancy (50.0% vs. 20.8%;
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Table 3: Risk Factors for Malignancy in Multinodular Goiter

Risk Factor Benign (n = 96) Malignant (n = 24) | p-value
Mean Age (years) 43.5+11.8 442 +125 0.804
Male Sex 3 (3.1%) 5(20.8%) 0.002
Nodule >3 cm 20 (20.8%) 12 (50.0%) 0.004
Unilateral Nodule 50 (52.1%) 18 (75.0%) 0.043

Suspicious US* 8 (8.3%) 16 (66.7%) <0.001
p = 0.004), as were unilateral nodules (75.0% vs. 52.1%;
p = 0.043). Suspicious ultrasound features were present in
66.7% of malignant cases compared to 8.3% of benign
cases, demonstrating a strong association with malignancy

(p < 0.001).

Table 4: Diagnostic Accuracy of FNAC Compared to Histopathology

Diagnostic Metric Value (%)
Sensitivity 85
Specificity 82
Positive Predictive Value (PPV) 88
Negative Predictive Value (NPV) 78
Overall Accuracy 80

Table 4 presents the diagnostic accuracy of fine-
needle aspiration cytology (FNAC) compared to final
histopathological findings in patients with multinodular
goiter. FNAC demonstrated a sensitivity of 85.0% and
specificity of 82.0%. The positive predictive value (88.0%)
and negative predictive value (78.0%) were also notable,
with an overall diagnostic accuracy of 80.0%, indicating its
effectiveness in preoperative evaluation of thyroid diseases.

Discussion

This study explores the prevalence and risk factors
associated with thyroid cancer in patients with multinodular
goiter undergoing surgery at a tertiary care center in
Bangladesh. Multinodular goiter, often regarded as a benign
thyroid condition, may harbor malignant nodules that go
undetected without histopathological evaluation. The findings
reveal a notable malignancy rate within this population and
highlight several associated risk factors, including male
gender, larger nodule size, unilateral presentation, and
suspicious ultrasound features. These results emphasize
the importance of thorough preoperative evaluation and
risk stratification to guide surgical decision-making and
optimize patient outcomes. In the present study, the mean age
of the patients was 43.7 + 12.1 years, which closely aligns
with the findings of Ghadhban et al.[18], who reported a
similar mean age of 43.9 £ 11.6 years among patients with
multinodular goiter. A significant female predominance
was observed in our cohort (93.3%), consistent with the
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gender distribution reported by Ghadhban et al.[18] (91.7%),
Hota et al.[2] (96%), and Cerci et al.[19], all of whom
highlighted a higher prevalence of multinodular goiter and
associated thyroid malignancy in females. Regarding surgical
management, the majority of patients in our study underwent
total thyroidectomy (55.8%), while 44.2% underwent
hemithyroidectomy. This distribution is in concordance
with Hota et al.[2], who also noted a predominance of total
thyroidectomy in their surgical approach for multinodular
goiter, underscoring its preference due to the risk of occult
malignancy and to minimize recurrence. In this study,
malignancy was detected in 20% of cases, a finding that
highlights the considerable cancer risk associated with MNG.
Among the malignant nodules, papillary carcinoma was the
most common subtype, accounting for 14.2%, followed by
follicular carcinoma at 4.2% and medullary carcinoma at
1.7%. This histopathological pattern mirrors findings from
Melak et al.[20], who reported papillary carcinoma as the
leading subtype (28 out of 62 malignant cases), followed
by follicular carcinoma (18 cases). Similarly, Muhammad
et al. [21] also documented papillary carcinoma as the most
prevalent malignancy in multinodular thyroid disease. Amin
et al. [22] observed a comparable trend, with papillary
carcinoma constituting 58.33% of malignancies, follicular
25.00%, and medullary carcinoma 8.33%. The consistency
across studies reinforces the dominance of papillary
carcinoma among malignant transformations in MNG and
underscores the need for thorough preoperative evaluation
and individualized risk assessment in patients presenting
with multinodular goiters. In the present study, several
clinicopathological variables were evaluated to identify
their association with malignancy in patients presenting
with MNG. Although mean age did not show a statistically
significant difference between benign and malignant cases,
male sex emerged as a strong predictor of malignancy (p =
0.002), supporting the findings of Krzentowska et al. [23],
who also identified male sex as a significant risk factor.
Nodules larger than 3 cm were significantly associated
with malignancy (p = 0.004), whereas Apostolou et al. [24]
had reported an inverse trend, emphasizing the potential
heterogeneity of MNG presentations. Furthermore, unilateral
nodules were significantly more common in malignant cases
(p=0.043), in line with previous observations that malignancy
is more frequently linked with solitary or unilateral nodular
presentation within MNG. Most notably, suspicious
ultrasound features demonstrated the strongest association
with malignancy (p <0.001), reaffirming their established role
in thyroid cancer risk stratification. These findings underscore
the need for heightened vigilance and targeted evaluation in
MNG patients exhibiting high-risk features to improve early
detection of thyroid carcinoma. In this study, fine-needle
aspiration cytology (FNAC) demonstrated strong diagnostic
performance, with a sensitivity of 85.0%, specificity of
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82.0%, positive predictive value (PPV) of 88.0%, negative
predictive value (NPV) of 78.0%, and an overall accuracy
of 80.0%. These results confirm FNAC as a valuable tool
in the preoperative evaluation of multinodular goiter. For
comparison, Sinna et al. [25] reported sensitivity of 92.8%,
specificity of 94.2%, and an overall accuracy of 93.6%, while
Luck et al. [26] found a sensitivity of 93.75%, specificity
of 97.01%, and overall accuracy of 95.65%. Additionally,
Ahmed et al. [27] observed sensitivity of 84.21%, specificity
0f 95.1%, PPV of 80%, NPV of 96.3%, and overall accuracy
of 93%. These studies reinforce the utility of FNAC in
diagnosing thyroid diseases.

Limitations of the study
This study had some limitations:
» The sample was not randomly selected.

* The study's limited geographic scope may introduce
sample bias, potentially affecting the broader applicability
of the findings.

Conclusion

This study highlights the prevalence of thyroid cancer in
multinodular goiter, with malignancy found in 20% of cases.
Key risk factors for malignancy included male sex, nodules
larger than 3 cm, unilateral nodules, and suspicious ultrasound
findings. Fine-needle aspiration cytology (FNAC) showed
a solid diagnostic performance, with an overall accuracy
of 80.0%, supporting its utility as a reliable preoperative
diagnostic tool for assessing multinodular goiter patients.
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