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ABSTRACT
Objective: Thyroid nodules are frequently encountered in clinical practice, and risk stratification 
systems such as the American College of Radiology Thyroid Imaging Reporting and Data 
System (ACR TI-RADS) have been developed to standardize management. This study aimed to 
evaluate whether the presence of an ACR TI-RADS score in ultrasound reports influences the 
concordance of biopsy requests with guideline recommendations.
Methods: This retrospective study included 498 patients referred for thyroid fine-needle aspiration 
biopsy during the study period. Patients were divided into two groups according to whether an 
ACR TI-RADS score was present in the ultrasound report (Group A, n = 91) or not (Group B, n 
= 407). For reports without a score, TI-RADS categories were retrospectively assigned based on 
descriptive findings. Biopsy requests were classified as concordant or discordant according to the 
ACR TI-RADS size thresholds, with additional consideration of documented nodule growth or 
explicit radiologist recommendations. Concordance rates were compared between groups, across 
TI-RADS categories, and among referring departments.
Results: Overall, 267 biopsy requests (53.6%) were concordant with guideline recommendations. 
Concordance was lower in Group A than in Group B (40.7% vs. 56.5%, p = 0.009). Concordance 
rates increased significantly across higher TI-RADS categories (p < 0.001). Among patients 
with reported TI-RADS scores, discordant requests were most frequently observed in TR3 and 
TR4 nodules. Significant differences were observed among referring departments (p = 0.002). 
Discordant requests were associated with smaller nodule size (p < 0.001).
Conclusion: The presence of a reported ACR TI-RADS score was associated with a higher rate 
of guideline-discordant biopsy requests and did not improve concordance with ACR TI-RADS 
size-based biopsy thresholds. These findings suggest that structured risk labeling alone may 
be insufficient to improve biopsy referral behavior. Further prospective studies incorporating 
clinical outcomes and explicit management recommendations are warranted.
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Main Points

•	 Reporting an ACR TI-RADS score in thyroid 
ultrasound reports did not improve concordance of 
biopsy requests with guideline-based size thresholds.

•	 Biopsy requests were more frequently guideline-
discordant when a TI-RADS score was reported, 
particularly for intermediate-risk nodules (TR3 and 
TR4).

•	 Guideline concordance increased with higher TI-
RADS categories and larger nodule size, regardless of 
reporting format.

INTRODUCTION
Thyroid nodules are a common clinical finding in the adult 
population [1]. With the increasing use of modern imaging 
techniques, the reported detection rate of thyroid nodules ranges 
from 60% to 67% [1–3]. Although the majority of detected 
nodules are benign, the primary clinical priority is to accurately 
identify the small proportion of nodules with malignant potential 
[1]. Unnecessary fine-needle aspiration biopsies performed 
during the diagnostic process impose a substantial financial 
burden on the health care system [2,4]. These procedures are not 
limited to economic costs but may also cause anxiety and pain 
in patients and carry a small but relevant risk of complications 
[5,6].

Several risk stratification systems have been developed to 
standardize radiological assessment and reduce interobserver 
variability in reporting [7,8]. These systems aim to provide 
clinicians with evidence based management recommendations 
and to support more consistent biopsy decision making. Most of 
the existing literature has evaluated the diagnostic performance 
of risk stratification systems based on cytopathological 
outcomes [7,9,10]. However, less attention has been given to 
how these systems influence clinical decision making in real-
world practice, particularly in terms of biopsy referral behavior 
and adherence to guideline recommendations. In this context, 
the impact of reporting format on clinician behavior remains 
insufficiently explored.

In this study, biopsy requests were evaluated independently of 
cytopathological outcomes, with a primary focus on guideline 
concordance. Rather than assessing diagnostic accuracy, this 
study specifically examines clinical decision making patterns 

reflected in biopsy requests. The main objective was to compare 
the rate of guideline discordant biopsy requests between patients 
whose ultrasound reports included an American College of 
Radiology Thyroid Imaging Reporting and Data System (ACR 
TI-RADS) score and those whose reports did not include a 
structured risk classification. This study focused exclusively on 
guideline concordance and did not evaluate cytopathological 
outcomes or malignancy rates.

MATERIALS AND METHODS 
This retrospective study was approved by the Health Research 
Ethics Committee of Izmir Katip Celebi University (Date: April 
8, 2025, Approval No: 0185). The requirement for informed 
consent was waived because of the retrospective design and 
anonymized data analysis.

Patients who were referred to the radiology department with 
a request for thyroid fine-needle aspiration biopsy between 
September and December 2024 were retrospectively reviewed 
using the hospital information system. Initially, 615 consecutive 
patients with a biopsy request were identified. Patients without 
an available thyroid ultrasound report were excluded (n = 96). 
Additional patients were excluded because the report lacked 
essential nodule information, including echogenicity in 18 cases 
and nodule size in 3 cases (n = 21). The final study population 
consisted of 498 patients (Figure 1).

Figure 1. Flow diagram of patient selection.

Patients were divided into two groups according to the presence 
of an ACR TI-RADS score in the referring ultrasound report. 
Group A consisted of patients whose ultrasound report 
already included an ACR TI-RADS score. These reports were 
generated within the same institution by different radiologists, 
and no external reports were included. These reports did not 
provide management recommendations for follow-up or biopsy. 
Group B consisted of patients whose ultrasound report did not 
include an ACR TI-RADS score. For both groups, patient age, 
sex, maximum diameter of the nodule for which biopsy was 
requested, number of nodules reported (categorized as 1, 2, 
3, or more than 3), and the referring clinical department were 
recorded. This study focused exclusively on biopsy requests and 
ultrasound reports. Whether a biopsy was actually performed 
and the cytopathological results were not evaluated.
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For patients in Group B, ACR TI-RADS scores were 
retrospectively calculated based on the descriptive ultrasound 
findings in the original reports. To ensure consistency 
and reproducibility of the retrospective scoring process, a 
standardized assessment approach was established prior to 
the analysis. At the beginning of the study, a preliminary set 
of 50 ultrasound reports not included in the final analysis was 
jointly reviewed in order to establish standardized assessment 
criteria and ensure consistency in scoring. During this phase, 
agreement was reached on how to interpret commonly reported 
and unreported ultrasound features according to ACR TI-
RADS definitions. If calcifications, margin irregularity, or 
shape features such as taller-than-wide configuration were 
not explicitly mentioned in the report, these features were 
considered absent and assigned zero points, in accordance with 
routine radiology reporting practice. When multiple nodules 
were present, the nodule specifically mentioned in the biopsy 
request form was selected. If no specific nodule was indicated, 
the nodule with the highest ACR TI-RADS score was chosen. 
In cases of equal ACR TI-RADS scores, the largest nodule 
was selected. Data extraction and retrospective scoring were 
performed in consensus by two radiology residents with three 
years of experience in thyroid ultrasonography. In cases of 
uncertainty, a senior radiologist with fifteen years of ultrasound 
experience reviewed the case and a final consensus decision was 
reached.

Biopsy requests were primarily evaluated for concordance with 
the size thresholds recommended in the 2017 ACR TI-RADS 
guidelines. To better reflect routine clinical practice, biopsy 
requests were also considered concordant in the presence of 
documented significant nodule growth, defined as a 20 percent 
increase in at least two dimensions with a minimum increase 
of 2 mm [8]. In addition, in Group B, biopsy requests were 
considered concordant when an explicit biopsy recommendation 
was provided by the performing radiologist in the ultrasound 
report, even if the nodule did not meet the guideline size 
thresholds.

Statistical Analysis
Statistical analyses were performed using SPSS software 
(version 22.0; IBM Corp., Armonk, NY, USA). Continuous 
variables were summarized as mean ± standard deviation 
or median with range or interquartile range, as appropriate. 
Categorical variables were expressed as counts and percentages. 
Comparisons between Group A and Group B in terms of age and 

nodule size were performed using the Mann–Whitney U test, 
and sex distribution was compared using the chi-square test. 
Comparisons of concordance rates between Group A and Group 
B and across ACR TI-RADS categories were performed using the 
chi-square test. A Cochran–Armitage test for trend was applied 
to assess the presence of a linear trend across increasing TI-
RADS categories. Analyses evaluating concordance according 
to referring department were performed after exclusion of the 
‘other’ group (n = 3) using the chi-square test. Nodule size was 
compared between concordant and discordant groups using the 
Mann–Whitney U test. A p value less than 0.05 was considered 
statistically significant.

RESULTS
A total of 498 patients were included in the study. The mean 
age was 56.2 ± 12.8 years and the median age was 56.5 years 
(range, 18 to 90). Of the study population, 400 patients were 
female (80.3%) and 98 were male (19.7%). Regarding nodule 
multiplicity, 92 patients had a single nodule (18.5%), 61 had two 
nodules (12.2%), 78 had three nodules (15.7%), and 267 had more 
than three nodules (53.6%). The majority of biopsy-requested 
nodules were classified as ACR TI-RADS category 4 (n = 221, 
44.4%) and category 3 (n = 172, 34.5%) (Table 1). Most biopsy 
requests were made by the endocrinology department (n = 279, 
56.0%), followed by general surgery (n = 120, 24.1%) (Table 2). 

Table 1. Distribution of ACR TI-RADS categories of biopsy-
requested nodules

ACR TI-RADS category n %

TR1 0 0.0

TR2 40 8.0

TR3 172 34.5

TR4 221 44.4

TR5 65 13.1

Total 498 100

Note: Data represent the ACR TI-RADS categories of the nodules for 
which fine-needle aspiration biopsy was requested. ACR TI-RADS 
indicates American College of Radiology Thyroid Imaging Reporting 
and Data System.

Patients were classified into two groups according to the presence 
of an ACR TI-RADS score in the ultrasound report. Group A 
included patients whose reports contained an ACR TI-RADS 
score, whereas Group B included patients whose reports did 
not contain a structured risk classification. Group A consisted 
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of 91 patients (18.3%), and Group B consisted of 407 patients 
(81.7%). There was no significant difference between Group 
A and Group B in terms of age (p = 0.645) or sex distribution 
(p = 0.863). Nodule size was significantly larger in Group B 
compared to Group A (median 17.0 mm [IQR, 12.0–25.5] vs. 
12.0 mm [IQR, 8.0–19.25], p < 0.001). Overall, 267 fine-needle 
aspiration biopsy requests (53.6%) were classified as concordant, 
whereas 231 requests (46.4%) were classified as discordant.

Concordant biopsy requests were observed in 37 of 91 patients 
(40.7%) in Group A and in 230 of 407 patients (56.5%) in Group 
B, with a higher concordance rate in Group B, and the difference 
was statistically significant (p = 0.009).

The rate of concordance differed significantly across ACR TI-
RADS categories (p < 0.001). Concordance rates were 12.5% 
in TR2 (5 of 40), 45.9% in TR3 (79 of 172), 62.0% in TR4 (137 
of 221), and 70.8% in TR5 (46 of 65). There was a significant 
increasing trend in concordance across higher ACR TI-RADS 
categories (p < 0.001).

Table 2. Distribution of referring departments for thyroid biopsy 
requests

Referring department n %

Endocrinology 279 56.0

General Surgery 120 24.1

Internal Medicine 58 11.6

Otorhinolaryngology 38 7.6

Other 3 0.6

Total 498 100

Note: Other includes departments with a single biopsy request, namely 
family medicine, rheumatology, and palliative care.

Table 3. Distribution of concordant and discordant biopsy 
requests across TI-RADS categories in patients with reported TI-
RADS scores (Group A)

TI-RADS 
category

Concordant, n 
(%)

Discordant, n 
(%)

Total 
(n)

TR2 1 (50.0%) 1 (50.0%) 2

TR3 6 (22.2%) 21 (77.8%) 27

TR4 20 (47.6%) 22 (52.4%) 42

TR5 10 (50.0%) 10 (50.0%) 20

Total 37 (40.7%) 54 (59.3%) 91

Note: Values are presented as number (row percentage). Concordance 
was defined according to the 2017 ACR TI-RADS biopsy size 
thresholds, with additional clinical indications including documented 
nodule growth or an explicit radiologist recommendation.

In patients with reported TI-RADS scores (Group A), the 
distribution of concordant and discordant biopsy requests 
across TI-RADS categories is shown in Table 3. The highest 
discordance rate was observed in TR3 nodules (21 of 27, 77.8%).
According to referring department, concordance rates were 
60.0% (72 of 120) in general surgery, 55.9% (156 of 279) in 
endocrinology, 47.4% (18 of 38) in otorhinolaryngology, and 
31.0% (18 of 58) in internal medicine, and the difference across 
departments was statistically significant (p = 0.002).

The median nodule size was 21.0 mm (IQR, 15.75–30.0) in the 
concordant group and 12.0 mm (IQR, 9.25–18.0) in the discordant 
group, with a statistically significant difference between the two 
groups (p < 0.001). 

DISCUSSION
This study evaluated the concordance of thyroid fine-needle 
aspiration biopsy requests with the ACR TI-RADS size 
thresholds, focusing on the impact of structured risk reporting 
rather than cytopathological outcomes. This study specifically 
examined referral patterns and guideline adherence rather than 
diagnostic performance or malignancy rates. To our knowledge, 
no previous study has specifically evaluated the association 
between ACR TI-RADS reporting and real-world concordance 
of thyroid biopsy requests with guideline recommendations. The 
main finding was that the presence of an ACR TI-RADS score 
in the ultrasound report was not associated with a higher rate 
of guideline concordance. Unexpectedly, reports that already 
included a structured score (Group A) showed a significantly 
higher rate of discordant biopsy requests compared to those 
without a score (Group B). These findings may suggest that 
the mere inclusion of a TI-RADS category in the report does 
not necessarily translate into improved adherence to biopsy 
recommendations.

While thyroid cancer mortality rates have remained relatively 
stable over several decades, the increased availability of 
imaging has led to a more frequent detection of thyroid nodules. 
This trend increases the risk of overdiagnosis and leads to 
unnecessary biopsies for lesions that may not be clinically 
significant [11]. Risk stratification systems, such as ACR TI-



European Journal of Therapeutics (2026) Salbas A, et al.

442

RADS, were developed to standardize risk assessment and 
minimize unnecessary interventions. Various studies suggest 
that ACR TI-RADS may be particularly effective in reducing 
unnecessary procedures by utilizing higher size thresholds 
compared to other systems like American Thyroid Association 
(ATA) or European Thyroid Imaging Reporting and Data 
System (EU-TIRADS) [7,12].

Conventional thyroid ultrasound reports were traditionally 
based on free-text descriptions of nodule characteristics such 
as size, echogenicity, margins, and calcifications, often without 
providing a quantitative estimate of malignancy risk. This 
approach has been associated with variability in interpretation 
and a lack of standardization among clinicians [13]. To address 
these limitations, risk stratification systems such as ACR 
TI-RADS introduced an algorithmic scoring method based 
on predefined ultrasonographic features, aiming to reduce 
subjectivity and improve consistency in risk categorization. 
Structured reporting has been shown to improve report quality 
and to facilitate communication between radiologists and 
referring clinicians by providing clearer and more standardized 
information [14–16]. However, contrary to these expectations 
in the literature, our results suggested that the presence of a 
structured score did not appear to lead to higher guideline 
concordance. In our study, the group with reported TI-RADS 
scores actually demonstrated lower adherence to size thresholds 
compared to the group with descriptive reports.

Several factors may help explain why reports with structured 
scores showed lower concordance with the ACR TI-RADS 
guidelines. One primary consideration is the psychological 
impact of risk labeling on clinical decision making. Research 
suggests that assigning a specific risk label to a medical finding 
can alter the behavior of both patients and physicians by 
increasing the perceived severity of the condition [17]. In our 
study, the majority of discordant requests in Group A occurred 
in the TR3 and TR4 categories. A label such as “TR3 - mildly 
suspicious” or “TR4 - moderately suspicious” may prompt a 
more cautious clinical response. The term “suspicious” could be 
interpreted as a need to rule out malignancy, even if the nodule 
size is below the recommended threshold. This reaction may 
stem from a broader concern regarding diagnostic uncertainty 
and the potential risk of missing a diagnosis [18]. In the absence 
of a formal risk category, clinicians may be more inclined to 
evaluate the individual descriptive features and size thresholds 
together. This approach might explain why fewer biopsy requests 

were observed for smaller nodules in the group with descriptive 
reports. In this context, higher-risk labels such as TR4 may 
increase concern about missing malignancy and contribute to a 
more defensive approach in biopsy decision making.

Another possible factor is the variation in size thresholds among 
different risk stratification systems. The 2015 ATA guidelines 
continue to be frequently consulted by many clinicians in daily 
practice. While the ATA guidelines prioritize sensitivity to 
ensure malignancy detection, ACR TI-RADS focuses more 
on specificity to minimize unnecessary procedures [15,19,20]. 
For intermediate-suspicion nodules, the ATA recommends 
biopsy at a threshold of 1.0 cm, while ACR TI-RADS sets this 
limit at 1.5 cm [8,20]. In our study, a biopsy request for a 12 
mm TR4 nodule would be entirely appropriate according to 
the ATA guidelines. However, since ACR TI-RADS was the 
reference point for our analysis, such instances were recorded as 
discordant. Taken together, these considerations suggest that the 
lower concordance observed in the structured reporting group 
may reflect differences in clinical risk perception and the use of 
alternative, widely accepted management strategies rather than 
inappropriate referral behavior.

Our study also revealed significant variations in concordance 
rates among different referring departments. Previous research 
has indicated that attitudes toward the management of thyroid 
nodules and cancer can vary considerably across medical 
specialties [21,22]. The higher concordance rates observed 
in the endocrinology and general surgery departments in our 
study may be attributed to their more frequent clinical exposure 
to thyroid pathology. In contrast, the lower rates observed 
in internal medicine might reflect the broader scope of their 
clinical responsibilities. Since internal medicine often serves as 
the primary point of contact for a wide variety of conditions, a 
biopsy request may be viewed as a preliminary step to clarify 
risk before a formal referral to a sub-specialist. These differences 
likely highlight the varying risk tolerances and the practical 
challenges of adhering to disease-specific guidelines across 
the diverse spectrum of primary and specialty care. However, 
it would be inappropriate to draw definitive conclusions based 
solely on these departmental variations. The referral process is 
likely multifactorial, and several unaccounted variables, such as 
individual clinician experience or specific patient concerns, may 
have influenced these outcomes. Further research is needed to 
more accurately identify the underlying factors that drive these 
differences in clinical practice.
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The findings of this study highlight several potential implications 
for clinical practice. First, including explicit management 
advice in ultrasound reports, alongside the risk category, may 
be beneficial for improving guideline adherence. In our study, 
reports in Group A included a TI-RADS category but did 
not contain a clear management recommendation regarding 
follow-up or fine-needle aspiration biopsy. Providing a clear 
recommendation that integrates both the risk score and the 
nodule size might reduce ambiguity and support more consistent 
decision making among referring clinicians. Second, fostering 
multidisciplinary collaboration through regular thyroid boards 
or joint educational meetings could be highly valuable. Such 
initiatives involving radiologists, endocrinologists, surgeons, 
and other relevant clinicians might help establish a common 
language and align different clinical perspectives on nodule 
management. Finally, the integration of artificial intelligence-
based decision support systems into clinical workflows could 
offer a technological solution. Such systems may support 
clinical decision making by integrating imaging findings with 
guideline-based recommendations and providing real-time 
decision support in routine practice.

Limitations
This study has several limitations, including potential bias 
related to retrospective TI-RADS calculation, methodological 
differences between groups, and incomplete clinical data. 
First, ACR TI-RADS scores in Group B were retrospectively 
calculated from descriptive ultrasound reports, and unreported 
imaging features (such as calcifications or taller-than-wide 
shape) were considered absent, which may have led to an 
underestimation of TI-RADS scores in this group. This 
approach may have systematically shifted some nodules toward 
lower TI-RADS categories and could have influenced the 
observed concordance rates. Although this assumption reflects 
common reporting practice, where absent features are often not 
explicitly stated, it introduces a potential source of bias that 
should be considered when interpreting the results. In addition, 
biopsy requests in Group B were considered concordant when 
an explicit radiologist recommendation was present, whereas 
no equivalent criterion was applied in Group A, which may 
have reduced comparability between the groups and influenced 
the results. This methodological difference may have partially 
favored Group B in concordance analyses and should be 
considered when interpreting intergroup comparisons. Second, 
the single-center design and the relatively short study period 
may limit the generalizability of the results to other institutions 

with different reporting practices. Third, important clinical 
variables such as family history, prior radiation exposure, and 
physical examination findings were not consistently available 
in the hospital information system and could not be included 
in the analysis, which may have influenced clinical decision 
making and the interpretation of discordant biopsy requests. 
In addition, this study focused exclusively on biopsy requests, 
and information on whether biopsy was actually performed and 
the corresponding cytopathological results was not evaluated. 
Therefore, the clinical impact of guideline concordance, 
including malignancy rates and avoidance of unnecessary 
biopsies, could not be assessed. Furthermore, multivariate 
analysis was not performed because of the relatively limited 
sample size in Group A and the imbalance between groups, 
which may have reduced the stability and interpretability of 
multivariable models. Therefore, potential confounding factors 
could not be simultaneously adjusted for. In addition, the 
relatively small sample size in Group A and the limited number of 
cases in certain subgroups may restrict the precision of subgroup 
analyses and warrant cautious interpretation of the findings. 
Finally, the lack of long-term follow up prevented evaluation of 
the clinical outcomes of guideline discordant biopsy requests. 
Despite these limitations, this study provides real world data on 
the association between ACR TI-RADS reporting and guideline 
concordance of thyroid biopsy requests in routine clinical 
practice. Future multicenter studies with longer follow up and 
incorporation of cytopathological and clinical outcome data are 
warranted to better define the clinical impact of structured risk 
reporting systems.

CONCLUSION
This study suggests that the presence of an ACR TI-RADS 
score in thyroid ultrasound reports may not be associated 
with improved guideline concordance for biopsy requests. 
Unexpectedly, reports containing a structured risk category were 
associated with lower adherence to recommended size thresholds 
compared to descriptive reports. These findings suggest that 
the mere inclusion of a risk category may be insufficient to 
ensure appropriate biopsy referral patterns in clinical practice. 
These findings highlight that structured reporting may be more 
effective when risk categorization is accompanied by clear 
management recommendations. Providing explicit management 
recommendations alongside risk categories and strengthening 
multidisciplinary educational initiatives may help to improve 
guideline adherence. Prospective multicenter research with 
cytopathological correlation would be valuable to further clarify 



European Journal of Therapeutics (2026) Salbas A, et al.

444

the clinical implications of these findings and to optimize the 
integration of structured reporting systems into routine practice.
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