
International Journal of Radiation Research, July 2024 Volume 22, No 3 

Study on the effectiveness and accuracy of ultrasound 
diagnosis and pathological diagnosis of thyroid lesions 

INTRODUCTION 

Thyroid lesions are common diseases in clinic, 
and their lesions are relatively special, including not 
only benign lesions such as adenoma and goiter, but 
also malignant lesions such as undifferentiated               
carcinoma, medullary carcinoma and papillary             
carcinoma. The first symptom of thyroid lesions is 
nodule, and malignant transformation can occur 
along with the disease progression (1). Malignant      
tumors of the thyroid, also known as thyroid follicu-
lar epithelium, are quite prevalent in the endocrine 
system of the body. It is one of the more prevalent 
head and neck malignant tumors, making up between 
1.0% and 2.3% of all malignant tumors across the 
body and 5.1% of head and neck tumors. Due to its 
high degree of deterioration, low differentiation            
degree, long incubation period, and high mortality, it 
should arouse great clinical attention (2,3). For thyroid 
diseases with different lesions, the clinical treatment 
methods are completely different, so the qualitative 
diagnosis of thyroid lesions is of great significance for 
clinical diagnosis and treatment (4). Although it has 
been demonstrated through years of clinical                  
experience that early identification, diagnosis, and 
treatment can greatly enhance patients' quality of life, 
misdiagnosis and missed diagnosis are common due 
to the lack of important clinical signs exhibited by 
thyroid lesions in the course of clinical practice (5). 

However, the pathological diagnosis is the gold  
standard for diagnosing thyroid abnormalities, it can 
be stressful and may induce adverse reactions, which 
limits its clinical application (6). With the rapid               
development of medical industry and increasingly 
mature imaging technology, ultrasound has a long 
clinical application time and a wide scope of             
application. It can effectively clarify the relationship 
between the lesion and adjacent tissues through high
-definition images and high resolution, and then            
effectively distinguish between benign and                        
malignant. It has a high diagnostic efficiency (7,8) and 
has been widely utilized for the diagnosis of a wide 
range of thyroid illnesses due to its high safety, low 
cost, and simple operation. However, there are still 
few comparative studies on the advantages and              
disadvantages of ultrasound and pathological            
diagnosis, which deserve further study. In order to 
provide a stronger scientific foundation for early  
clinical diagnosis and treatment, this study aimed to 
investigate the effects and accuracy of ultrasonic            
diagnosis and pathological diagnosis of thyroid        
abnormalities. 

Ultrasound diagnosis and pathological diagnosis 
of thyroid lesions are one of the important directions 
in thyroid disease research (9). The following are         
possible research directions and their research value 
and significance: (i); Research on new ultrasound 
technology and image processing methods to           
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improve the diagnostic accuracy of thyroid lesions 
(10). (ii); To explore the application of artificial                
intelligence and machine learning in ultrasound              
image analysis to improve automatic detection and 
classification of lesions (11). (iii); To analyze the             
relationship between ultrasound images and               
pathological results to determine the ultrasound 
characteristics of different lesions to help better             
predict pathological types (12). (iv); To study the             
ability of ultrasound to distinguish benign and             
malignant lesions to provide patients with more            
accurate diagnosis and treatment suggestions.             
Combination of ultrasound images with other              
imaging techniques (such as CT, MRI, etc.) might          
provide comprehensive diagnostic value of                   
multi-modal imaging for thyroid lesions (13).               
Moreover, epidemiological studies might explore the 
impact of environmental and genetic factors on             
thyroid lesions (14).  

The novelty of this study lies in its comprehensive 
evaluation of the effectiveness and accuracy of both 
ultrasound and pathological diagnoses in detecting 
and categorizing thyroid lesions. By comparing the 
precision of ultrasound diagnosis with histological 
diagnosis and specifically assessing its performance 
in identifying thyroid cancer, the study contributes 
valuable insights. The findings indicate that             
ultrasound is not only highly effective in                      
distinguishing between benign and malignant thyroid 
lesions but also comparable in accuracy to            
pathological diagnosis. This holistic examination             
provides a nuanced understanding of the diagnostic 
capabilities of ultrasound in the context of thyroid 
abnormalities, offering important implications for 
clinical practice and emphasizing its role as a reliable 
diagnostic tool. 

 
 

MATERIALS AND METHODS 
 

Patients 
A total of 70 patients, 31 males and 39 females, 

who presented to our hospital with thyroid lesions 
between January 2021 and March 2023 were               
retrospectively selected as the study population 
(table 1, figures 1 and 2). Their average age was 
(53.58 ± 6.38), and they varied in age from 32 to 71. 
The average diameter of the nodules was 2.88 ± 0.34 
centimeters, with a range of 0.6 5.7 cm. Each subject 
was scanned sonographically and analyzed                  
pathologically. The hospital's ethics board gave their 
stamp of approval to this study. Taizhou People's 
Hospital Ethics Committee, 20237651; 2023-02-04. 

728 

Exclusion and criteria of inclusion  
Inclusion criteria: ① Thyroid abnormalities were 

seen in all subjects on postoperative pathology; ② 
patients undergoing thyroid surgery in our hospital; 
③ patients with complete clinical data; ④ patients 
with normal functions of heart, liver and kidney. 

Exclusion criteria: ① patients with history of  
thyroid surgery; ② patients with coagulation or           
immune dysfunction; ③ Patients who have taken 
levothyroxine sodium tablets, antithyroid drugs,           
iodine and other drugs recently; ④ patients with 
other tumor diseases; ⑤ Patients with                      
contraindications to surgery and ultrasound. 

 

Methods  
Ultrasound detection  

First of all, the patient lies supine on the                 
examination bed, with the head tilted backward. After 
the neck is fully exposed, the thyroid gland of the  
patient is scanned by color Doppler ultrasound (GE 
Company, model: GELOGIQ C9). The probe frequency 
is adjusted to 9 ~ 12 MHz. The extra lesion nature, 
blood flow distribution, halo ring and boundary echo 
of the thyroid gland are closely observed.                      
Ultrasonography was performed by the same group 
of radiologists. Figures 1 and 2 show sample             
ultrasound images of different thyroid lesions. 

Criteria for ultrasonic examination 
Thyroid carcinoma was diagnosed when a mass of 

uneven size and different shape appeared with 
blurred borders, which showed serration and burr, 
no acoustic halo, abundant internal blood flow,          
especially arterial blood flow, no blood flow around 
the mass, and irregular hypoechogenicity in the         
eyebrow. 

 

Pathological biopsy 
At the end of ultrasound, surgery was arranged, 
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Patient Characteristics Total 
Total Patients 70 

Male 31 
Female 39 

Age (years) 53.58 ± 6.38 (32 to 71) 
Nodule Diameter (cm) 2.88 ± 0.34 (0.6 to 5.7) 

Table 1. General information of patients 4. 

Figure 1. Papillary thyroid carcinoma (left); two-dimensional 
blood flow diagram (right).  

Figure 2. Nodular goiter with follicular adenoma (left); two-
dimensional image (right). 
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fresh living specimens were collected from the lesion 
site during surgery, quickly cooled with the help of a 
constant temperature cryostat, landed with                
embedding medium, the temperature was controlled 
at −18 ~ −20 °C, the sections were frozen for 2 ~ 3 
min, and 3 ~ 5 μm section thickness and quickly fixed 
in fixative, waiting for 30 s. Hematoxylin-eosin was 
used for staining treatment, and warm water                
reversion to blue was dehydrated for sealing, waiting 
for 10 min to slide out, and the sections were              
analyzed under a microscope. 

 

Observational index  
① Identify the differences between the diagnostic 

efficacy of ultrasound and that of pathology in               
identifying thyroid lesions; ② Examine the precision 
of ultrasonography and pathology diagnosis in            
identifying and separating different types of thyroid 
cancer; ③ Examine the accuracy of ultrasonography 
and histological diagnosis in identifying thyroid             
lesions. 

 

Statistical methods  
We used the SPSS 18.0 program for our statistical 

study. Data were analyzed using a t-test statistic, and 
the average ± standard error (x̄ ± s) was given; Data 
reported as either the number of occurrences (N) or a 
percentage (%) was analyzed using the χ2 test. 

 
 

RESULTS 
 

Thyroid diagnosis: Ultrasound vs pathology 
There were 70 patients with thyroid lesions            

included in the study; pathology diagnosis revealed 
that 34 of these lesions were malignant and 36 were 
benign. Using the pathological diagnosis findings as 
the gold standard, table 2 shows that the ultrasonic 
diagnosis had an accuracy rate of 91.43 (64/70) and 
showed no significant difference when compared to 
the pathological diagnosis results (χ2 = 0.025, P = 
0.886). 

 

Thyroid cancer typing: Ultrasound vs. pathology 
Table 3 compares the performance of ultrasound 

diagnosis and pathological diagnosis in terms of          
diagnostic accuracy of thyroid cancer types. Among 
34 cases, for papillary thyroid cancer, the accuracy of 
ultrasound diagnosis was 88.24%, while the accuracy 
of pathological diagnosis was 91.18%. For follicular 
thyroid cancer, the accuracy of ultrasound diagnosis 
is 5.88%, while the accuracy of pathological diagnosis 

is 7.58%. The accuracy of medullary thyroid cancer 
diagnosis in ultrasound was 2.94%, while it was 
0.00% in pathological diagnosis. The accuracy rates 
of ultrasound diagnosis and pathological diagnosis of 
undifferentiated cancer were both 2.94% and 0.00%. 
Statistical analysis showed that the χ2 value was 
0.475 and the P value was 0.491, indicating that the 
difference between ultrasonic diagnosis and              
pathological diagnosis in the diagnosis of thyroid  
cancer types was not significant. This suggests that 
the accuracy of ultrasound diagnosis and pathological 
diagnosis for thyroid cancer types is similar in this 
group of samples. It is important to note that the  
sample size is relatively small, so the results may be 
limited by the sample size. 
 

Ultrasound vs. pathology: Thyroid diagnosis 
Table 4 compares the performance of ultrasonic 

diagnosis and pathological diagnosis in the diagnosis 
of thyroid lesions, covering all aspects of diagnostic 
performance. The sensitivity of ultrasound diagnosis 
was 91.18%, that is, 31 out of 34 cases were correctly 
diagnosed, while the sensitivity of pathological              
diagnosis was 100.00%, and all 70 cases were        
correctly diagnosed. The χ2 value is 0.372 and the P 
value is 0.708, indicating that the difference between 
the two in terms of sensitivity is not significant. The 
specificity of ultrasound diagnosis was 91.67%, that 
is, 33 out of 36 cases were correctly excluded, while 
the specificity of pathological diagnosis was 100.00%, 
and all 70 cases were correctly excluded. The χ2           
value was 0.459 and the P value was 0.639, indicating 
that the difference between the two in terms of            
specificity was not significant. The overall accuracy of 
ultrasound diagnosis was 91.43%, that is, 64 out of 
70 cases were correctly diagnosed, while the overall 
accuracy of pathological diagnosis was 100.00%, and 
all 70 cases were correctly diagnosed. The χ2 value is 
0.454 and the P value is 0.501, indicating that the 
difference between the two in terms of accuracy is 
not significant. Taken together, the table shows that 
ultrasound diagnosis and pathological diagnosis have 
similar performance in sensitivity, specificity, and 
overall accuracy, and the difference is not significant 
in statistical analysis. This may indicate that                   
ultrasound diagnosis is comparable in the diagnosis 
of thyroid lesions in this group of samples. It is               
important to note that the effect of sample size on the 
results may require more research to confirm. 
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Table 2. Comparison of diagnostic accuracy between                 
ultrasound diagnosis and pathological diagnosis for thyroid 

lesions (n). 

Ultrasound 
diagnosis 

Pathological diagnosis 
Total 

Malignant Benign 
Malignant 31 3 34 

Benign 3 33 36 
Total 34 36 70 

Table 3. Comparison of ultrasound diagnosis and pathological 
diagnosis in the accuracy of thyroid cancer typing diagnosis. 

Thyroid cancer 
typing 

Ultrasound 
diagnosis 

(n=34) 

Pathological 
diagnosis  

(n=34) 

χ2 

value 
P 

value 

Papillary thyroid cancer 30 (88.24) 31 (91.18) 

0.475 0.491 
Follicular thyroid cancer 2 (5.88) 3 (7.58) 

Medullary carcinoma 1 (2.94) 0 (0.00) 
Undifferentiated 

carcinoma 
1 (2.94) 0 (0.00) 
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DISCUSSION 
 

Bad living habits, negative emotions, unbalanced 
nutrition, and irregular diet can all lead to thyroid 
lesions. However, studies have found that with the 
development of society, changes in living and eating 
habits, and the increase of work pressure, the thyroid 
lesion rate significantly increases and continues to 
show an increasing trend (15,16). Although patients can 
obtain a long survival time after effective treatment, 
the overall prognosis is not ideal, and early diagnosis 
is of great clinical significance to improve the              
prognosis of patients (17). Early screening of thyroid 
lesions is quite difficult. Thyroid lesions, without  
typical clinical symptoms, are easily ignored by            
patients and clinical practice. In addition to its special 
physiological structure, they are easily missed or 
misdiagnosed, which may cause delay of the disease 
and affect the prognosis of the body (18). Nodule 
boundary, echo, and morphology may all be                   
visualized with ultrasound, making it the imaging 
modality of choice for clinical diagnosis of thyroid 
illness (19). However, there are few studies exploring 
the effect and accuracy rate of ultrasonic diagnosis 
and pathological diagnosis of thyroid lesions.                  
Compared to the pathological diagnosis, the                  
ultrasound diagnosis of thyroid lesions was shown to 
be highly effective and accurate, as shown by the  
results of this study. The reasons are now analyzed 
as follows. 

Galimzianova et al. (20) showed that                       
ultrasonography was beneficial to predict benign and 
malignant thyroid nodules; 86.67 percent sensitivity, 
28.57 percent specificity, and 80.60 percent accuracy 
were found by Li et al. (21,22) when using                             
ultrasonography to diagnose thyroid carcinoma; in 
this study, ultrasonography was found to be 91.43% 
accurate, 91.18% sensitive, and 91.67% specific in 
the identification of thyroid abnormalities, and               
thyroid cancer could be effectively classified, with no 
significant difference compared with the results of 
pathological diagnosis, which was basically                  
consistent with the results of Galimzianova and Li 
studies, indicating that ultrasound could effectively 
diagnose thyroid lesions, and the causes were                
analyzed: thyroid cancer is a malignant thyroid            
lesion, which is an endocrine disease with a quite 
high clinical incidence, cancer cells can metastasize 
with blood circulation, causing invasive spread and 
growth, if no active and effective diagnosis and             
treatment were given, it will not only seriously affect 

the body's thyroid function, but even cause death 
(23,24). Although surgery can successfully slow the           
progression of the disease, it also has no typical               
clinical symptoms in the early stages of the illness, 
and it is not until the middle and advanced stages that 
significant clinical symptoms start to appear. Early 
identification and treatment are crucial since failing 
to perform surgical resection at the ideal time makes 
recovery more difficult (25). Surgical pathological            
diagnosis is the gold standard for clinical diagnosis of 
minimal change disease of the thyroid gland, but it is 
carried out after surgery, but it is necessary to              
determine the surgical plan according to the clear 
diagnostic results before surgery, so it is important to 
find an efficient preoperative diagnostic method for 
clinical treatment (26). Ultrasound has become               
increasingly commonplace in clinical practise,               
especially for diagnostic purposes (27), thanks to the 
rapid advancement of imaging technology and the 
upgrade of imaging equipment in recent years.               
Ultrasound, as one of the main means of diagnosing 
thyroid diseases, has high resolution, can scan the 
thyroid gland with the help of ultrasound probe, can 
dynamically display the organ movement and blood 
flow status, real-time examination of various parts of 
the body and any direction, clarify the location of the 
lesion and the relationship with the surrounding          
tissues, and quickly obtain the examination results, 
and can also be repeatedly examined for many times, 
with ideal accuracy and convenience, in addition, it 
also has non-invasive, rapid, simple, low price and 
other characteristics (28,29). According to thyroid              
classification, thyroid cancer mainly occurs from            
follicular epithelial cells, and there are many types of 
cancer, while the most common is papillary                    
carcinoma, the main feature is lymphatic metastasis, 
so the imaging characteristics are malignant tumor 
generality, the image is significantly irregular, and 
there are obvious echoes in the internal and                  
boundary tissues, which can be significantly                   
distinguished from benign lesions. Examination of the 
parenchymal part of the tumor can observe the lesion 
showed significant fibrosis, the tumor showed              
papillary bulge inside, and contained large and small 
cysts, with significant image characteristics; follicular 
thyroid cancer is moderately malignant, the image is 
mainly single round, with obvious boundaries with 
adjacent tissues, while calcified plaque shadows can 
be observed, with significant image characteristics; 
ultrasonography found medullary carcinoma has           
solid structure, oval or round nodules, without                
obvious capsule, blurred boundary with adjacent  
thyroid tissue, with slightly low internal echoes,  
without significant liquefaction; undifferentiated              
carcinoma has solid nodules, with irregular shape, 
blurred boundary, there are thick internal echoes, 
which belong to highly malignant tumors, mainly  
occur in the elderly population, It has a low incidence 
and poor prognosis (30,31). However, ultrasound also 
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Diagnostic 
efficacy 

Ultrasound 
diagnosis 

Pathology 
diagnosis 

χ2 

value 
P 

value 
Sensitivity 91.18(31/34) 100.00(70/70) 0.372 0.708 
Specificity 91.67(33/36) 100.00(70/70) 0.459 0.639 
Accuracy 91.43%(64/70) 100.00(70/70) 0.454 0.501 

Table 4. Comparison of ultrasound diagnosis and pathological 
diagnosis in the diagnosis of thyroid lesions. 
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has a missed diagnosis rate or misdiagnosis rate, 
which may be due to the increased complexity of the 
image caused by the crossing of benign lesions and 
malignant lesions. In addition, the characteristics of 
early microcarcinoma in calcification, clear boundary, 
specificity, etc. are not significant, so it is also              
necessary to carry out the diagnosis by experienced 
personnel, while continuously improving their             
professional ability, and then effectively improving 
the accuracy of diagnosis. 

The overall accuracy of ultrasound diagnosis was 
91.43%, while the accuracy of pathological diagnosis 
was 100.00%. Although ultrasound diagnosis                  
performs well, it is still slightly inferior to                  
pathological diagnosis in terms of accuracy. In terms 
of papillary thyroid cancer, the accuracy of                   
ultrasound diagnosis and pathological diagnosis were 
88.24% and 91.18% respectively. For other types of 
thyroid cancer, the accuracy is lower, and in some 
cases ultrasound diagnosis is even nil. The results of 
statistical analysis showed that there was no                  
significant difference between ultrasound diagnosis 
and pathological diagnosis in terms of diagnostic  
accuracy of thyroid cancer types. This suggests that 
they behave similarly in this sample. The sensitivity 
of ultrasound diagnosis was 91.18% and the                  
specificity was 91.67%. In contrast, pathological           
diagnosis achieved 100.00% in both aspects.                
However, no significant differences between                 
sensitivity and specificity were found in statistical 
analyses. The study acknowledges that the sample 
size was relatively small, so the results may be               
limited. This emphasizes the importance of further 
studies with larger sample sizes to confirm these 
findings. Taken together, although diagnostic                
ultrasound performs well in some aspects, larger 
studies are needed to validate these findings due to 
limited sample size. Furthermore, although there was 
some difference in overall accuracy, no significant 
differences were found between ultrasound                
diagnosis and pathological diagnosis in the diagnosis 
and statistical analysis of thyroid cancer types. 

It is possible that the limited sample size in this 
study introduced bias into the results, hence further 
samples will need to be obtained at a later time to 
confirm the conclusions of this study. 

In conclusion, ultrasonic identification of thyroid 
abnormalities is equally effective and accurate as 
histological diagnosis. The usefulness of ultrasound 
in distinguishing between benign and malignant              
thyroid lesions warrants consideration in clinical 
practice. 
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