
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 January 14; 10(2): 397-752

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I January 14, 2022 Volume 10 Issue 2

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 2 January 14, 2022

EDITORIAL

New trends in treatment of muscle fatigue throughout rehabilitation of elderlies with motor neuron 
diseases

397

Mohamed A

MINIREVIEWS

What emotion dimensions can affect working memory performance in healthy adults? A review401

Hou TY, Cai WP

Quadrilateral plate fractures of the acetabulum: Classification, approach, implant therapy and related 
research progress

412

Zhou XF, Gu SC, Zhu WB, Yang JZ, Xu L, Fang SY

ORIGINAL ARTICLE

Case Control Study

Methylprednisolone accelerate chest computed tomography absorption in COVID-19: A three-centered 
retrospective case control study from China

426

Lin L, Xue D, Chen JH, Wei QY, Huang ZH

Retrospective Study

Analysis of photostimulable phosphor image plate artifacts and their prevalence437

Elkhateeb SM, Aloyouny AY, Omer MMS, Mansour SM

N6-methyladenine-modified DNA was decreased in Alzheimer’s disease patients448

Lv S, Zhou X, Li YM, Yang T, Zhang SJ, Wang Y, Jia SH, Peng DT

Inflammation-related indicators to distinguish between gastric stromal tumors and leiomyomas: A 
retrospective study

458

Zhai YH, Zheng Z, Deng W, Yin J, Bai ZG, Liu XY, Zhang J, Zhang ZT

Relationship between Ki-67 and CD44 expression and microvascular formation in gastric stromal tumor 
tissues

469

Ma B, Huang XT, Zou GJ, Hou WY, Du XH

Modified surgical method of supra- and infratentorial epidural hematoma and the related anatomical 
study of the squamous part of the occipital bone

477

Li RC, Guo SW, Liang C

Combined molybdenum target X-ray and magnetic resonance imaging examinations improve breast 
cancer diagnostic efficacy

485

Gu WQ, Cai SM, Liu WD, Zhang Q, Shi Y, Du LJ



WJCC https://www.wjgnet.com II January 14, 2022 Volume 10 Issue 2

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 2 January 14, 2022

Value of thyroglobulin combined with ultrasound-guided fine-needle aspiration cytology for diagnosis of 
lymph node metastasis of thyroid carcinoma

492

Zhang LY, Chen Y, Ao YZ

Locking compression plate + T-type steel plate for postoperative weight bearing and functional recovery in 
complex tibial plateau fractures

502

Li HF, Yu T, Zhu XF, Wang H, Zhang YQ

Effect of Mirena placement on reproductive hormone levels at different time intervals after artificial 
abortion

511

Jin XX, Sun L, Lai XL, Li J, Liang ML, Ma X

Diagnostic value of artificial intelligence automatic detection systems for breast BI-RADS 4 nodules518

Lyu SY, Zhang Y, Zhang MW, Zhang BS, Gao LB, Bai LT, Wang J

Clinical Trials Study

Analysis of 20 patients with laparoscopic extended right colectomy528

Zheng HD, Xu JH, Liu YR, Sun YF

Observational Study

Knowledge, attitude, practice and factors that influence the awareness of college students with regards to 
breast cancer 

538

Zhang QN, Lu HX

Diagnosing early scar pregnancy in the lower uterine segment after cesarean section by intracavitary 
ultrasound

547

Cheng XL, Cao XY, Wang XQ, Lin HL, Fang JC, Wang L

Impact of failure mode and effects analysis-based emergency management on the effectiveness of 
craniocerebral injury treatment

554

Shao XL, Wang YZ, Chen XH, Ding WJ

Predictive value of alarm symptoms in Rome IV irritable bowel syndrome: A multicenter cross-sectional 
study

563

Yang Q, Wei ZC, Liu N, Pan YL, Jiang XS, Tantai XX, Yang Q, Yang J, Wang JJ, Shang L, Lin Q, Xiao CL, Wang JH

Prospective Study

5-min mindfulness audio induction alleviates psychological distress and sleep disorders in patients with 
COVID-19

576

Li J, Zhang YY, Cong XY, Ren SR, Tu XM, Wu JF

META-ANALYSIS

Efficacy and safety of argatroban in treatment of acute ischemic stroke: A meta-analysis585

Lv B, Guo FF, Lin JC, Jing F



WJCC https://www.wjgnet.com III January 14, 2022 Volume 10 Issue 2

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 2 January 14, 2022

SCIENTOMETRICS

Biologic therapy for Crohn’s disease over the last 3 decades594

Shen JL, Zhou Z, Cao JS, Zhang B, Hu JH, Li JY, Liu XM, Juengpanich S, Li MS, Feng X

CASE REPORT

Novel compound heterozygous GPR56 gene mutation in a twin with lissencephaly: A case report607

Lin WX, Chai YY, Huang TT, Zhang X, Zheng G, Zhang G, Peng F, Huang YJ

Patients with SERPINC1 rs2227589 polymorphism found to have multiple cerebral venous sinus 
thromboses despite a normal antithrombin level: A case report

618

Liao F, Zeng JL, Pan JG, Ma J, Zhang ZJ, Lin ZJ, Lin LF, Chen YS, Ma XT

Successful management of delirium with dexmedetomidine in a patient with haloperidol-induced 
neuroleptic malignant syndrome: A case report

625

Yang CJ, Chiu CT, Yeh YC, Chao A

Malignant solitary fibrous tumor in the central nervous system treated with surgery, radiotherapy and 
anlotinib: A case report

631

Zhang DY, Su L, Wang YW

Anesthesia and perioperative management for giant adrenal Ewing’s sarcoma with inferior vena cava and 
right atrium tumor thrombus: A case report

643

Wang JL, Xu CY, Geng CJ, Liu L, Zhang MZ, Wang H, Xiao RT, Liu L, Zhang G, Ni C, Guo XY

Full-endoscopic spine surgery treatment of lumbar foraminal stenosis after osteoporotic vertebral 
compression fractures: A case report

656

Zhao QL, Hou KP, Wu ZX, Xiao L, Xu HG

Ethambutol-induced optic neuropathy with rare bilateral asymmetry onset: A case report663

Sheng WY, Wu SQ, Su LY, Zhu LW

Vitrectomy with residual internal limiting membrane covering and autologous blood for a secondary 
macular hole: A case report

671

Ying HF, Wu SQ, Hu WP, Ni LY, Zhang ZL, Xu YG

Intervertebral bridging ossification after kyphoplasty in a Parkinson’s patient with Kummell’s disease: A 
case report

677

Li J, Liu Y, Peng L, Liu J, Cao ZD, He M

Synovial chondromatosis of the hip joint in a 6 year-old child: A case report685

Yi RB, Gong HL, Arthur DT, Wen J, Xiao S, Tang ZW, Xiang F, Wang KJ, Song ZQ

Orthodontic retreatment of an adult woman with mandibular backward positioning and 
temporomandibular joint disorder: A case report

691

Yu LY, Xia K, Sun WT, Huang XQ, Chi JY, Wang LJ, Zhao ZH, Liu J



WJCC https://www.wjgnet.com IX January 14, 2022 Volume 10 Issue 2

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 2 January 14, 2022

Autosomal recessive spinocerebellar ataxia type 4 with a VPS13D mutation: A case report703

Huang X, Fan DS

Primary adrenal diffuse large B-cell lymphoma with normal adrenal cortex function: A case report709

Fan ZN, Shi HJ, Xiong BB, Zhang JS, Wang HF, Wang JS

Varicella-zoster virus-associated meningitis, encephalitis, and myelitis with sporadic skin blisters: A case 
report

717

Takami K, Kenzaka T, Kumabe A, Fukuzawa M, Eto Y, Nakata S, Shinohara K, Endo K

Tension pneumocephalus following endoscopic resection of a mediastinal thoracic spinal tumor: A case 
report

725

Chang CY, Hung CC, Liu JM, Chiu CD

Accelerated Infliximab Induction for Severe Lower Gastrointestinal Bleeding in a Young Patient with 
Crohn’s Disease: A Case Report

733

Zeng J, Shen F, Fan JG, Ge WS

Occupational fibrotic hypersensitivity pneumonia in a halogen dishes manufacturer: A case report741

Wang M, Fang HH, Jiang ZF, Ye W, Liu RY

Using a fretsaw in treating chronic penial incarceration: A case report747

Zhao Y, Xue XQ, Huang HF, Xie Y, Ji ZG, Fan XR



WJCC https://www.wjgnet.com X January 14, 2022 Volume 10 Issue 2

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 2 January 14, 2022

ABOUT COVER

Associate Editor of World Journal of Clinical Cases, Bruno Ramos Chrcanovic, DDS, MSc, PhD, Associate Professor, 
Department of Prosthodontics, Malmö University, Malmö 241 21, Sweden. bruno.chrcanovic@mau.se

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports® 
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal 
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category: 
Q3. The WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Jia-Hui Li; Production Department Director: Xu Guo; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

January 14, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 492 January 14, 2022 Volume 10 Issue 2

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 January 14; 10(2): 492-501

DOI: 10.12998/wjcc.v10.i2.492 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Retrospective Study

Value of thyroglobulin combined with ultrasound-guided fine-needle 
aspiration cytology for diagnosis of lymph node metastasis of 
thyroid carcinoma

Liu-Yang Zhang, Yong Chen, Ya-Zhou Ao
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Abstract
BACKGROUND 
Surgery for thyroid carcinoma offers a good prognosis; however, cervical lymph 
node metastasis may occur in the early stage. An effective diagnostic method can 
accurately guide clinical surgical planning and the scope of lymph node 
dissection, ultimately improving patient prognosis.

AIM 
To explore the diagnostic value of fine-needle aspiration of thyroglobulin (FNA-
Tg) combined with ultrasound (US)-guided fine-needle aspiration cytology for 
cervical lymph node metastasis in thyroid carcinoma.

METHODS 
We enrolled 209 pathologically confirmed thyroid carcinoma patients who visited 
our hospital between Jan 2017 and Dec 2020. Patients were tentatively diagnosed 
with cervical lymph node enlargement using preoperative US. They underwent 
US-guided fine-needle aspiration cytology and FNA-Tg. The value of single and 
combined application of the two methods for the diagnosis of cervical lymph 
node metastasis was calculated. The factors affecting FNA-Tg for diagnosis were 
analyzed using univariate and multivariate methods.

RESULTS 
FNA-Tg values were significantly higher among patients with positive cervical 
lymph node metastasis. The sensitivity and specificity of US-guided fine-needle 
aspiration cytology, FNA-Tg, and US-guided fine-needle aspiration cytology + 
FNA-Tg were 85.48% and 90.59%, 83.06% and 87.06%, and 96.77% and 91.76%, 
respectively. The area under the receiver operating characteristic curve for US-
guided fine-needle aspiration cytology, FNA-Tg, and the two combined, was 
0.880, 0.851, and 0.943, respectively. A long diameter/short diameter ratio < 2, an 

https://www.f6publishing.com
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insufficient number of acquired cells, a low serum thyroglobulin level, and an 
absence of typical metastatic US features increased the risk of cervical lymph node 
metastasis in thyroid carcinoma patients misdiagnosed using FNA-Tg.

CONCLUSION 
The diagnostic value of FNA-Tg for detecting cervical lymph node metastasis is 
not high; however, combined with US-guided fine-needle aspiration cytology, it is 
significantly improved.

Key Words: Thyroid carcinoma; Ultrasonic guidance; Fine-needle aspiration cytology; 
Lymph node puncture; Thyroglobulin; Diagnosis

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Fine-needle aspiration of thyroglobulin (FNA-Tg) has relatively high 
diagnostic value in lymph node metastasis and recurrence of differentiated thyroid 
carcinoma. FNA-Tg combined with ultrasonic-guided fine-needle aspiration cytology 
has a certain meaning in the thyroid carcinoma with lymph node metastasis.

Citation: Zhang LY, Chen Y, Ao YZ. Value of thyroglobulin combined with ultrasound-guided 
fine-needle aspiration cytology for diagnosis of lymph node metastasis of thyroid carcinoma. 
World J Clin Cases 2022; 10(2): 492-501
URL: https://www.wjgnet.com/2307-8960/full/v10/i2/492.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i2.492

INTRODUCTION
Common clinical diagnostic methods for cervical lymph node metastasis in thyroid 
carcinoma patients include ultrasound (US), computed tomography, magnetic 
resonance imaging, radionuclide scanning, and other imaging methods, as well as US-
guided fine-needle aspiration cytology (FNAC). However, all of these methods have 
limitations[1,2]. US is the most commonly used imaging method; however, comorbid 
inflammatory lymphadenopathy can lead to misdiagnosis; accurate differentiation 
between benign and malignant nodules requires extensive experience[3]. FNAC can 
offer further cytological diagnostic support for lymph nodes with suspicious US 
results. However, incorrect sampling sites, insufficient sample sizes, small metastases, 
and cystic alteration of the lesion can lead to false-negative results[4]. Fine-needle 
aspiration of thyroglobulin (FNA-Tg) reportedly has a relatively high diagnostic value 
in lymph node metastasis and recurrence of differentiated thyroid carcinoma[5]. In 
this study, we primarily aimed to explore and describe the value of FNA-Tg combined 
with US-guided FNAC to diagnose cervical lymph node metastasis in patients with 
thyroid carcinoma and explore factors influencing the diagnosis.

MATERIALS AND METHODS
Data
A total of 209 pathologically diagnosed thyroid carcinoma patients who visited the 
Thyroid Surgery Department of Affiliated Hospital of Chengde Medical University 
between Jan 2017 and Dec 2020 were selected. The inclusion criteria were as follows: 
(1) Patients who met the diagnostic criteria of thyroid cancer according to the National 
Comprehensive Cancer Network Guidelines for thyroid cancer criteria[6]; (2) Patients 
with confirmed pathological diagnosis; (3) Patients aged 20 to 67 years; (4) Patients 
who presented with suspicious lymph node enlargement on preoperative cervical 
lymph node US and then underwent US-guided FNAC and FNA-Tg; and (5) Patients 
with complete data. The exclusion criteria were as follows: (1) Patients with a history 
of radiation and chemotherapy; and (2) Patients with lung infections and heart failure.

https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v10/i2/492.htm
https://dx.doi.org/10.12998/wjcc.v10.i2.492
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Before the implementation of this study, the research plan was submitted to the 
Medical Ethics Committee of our hospital for approval and then implemented after the 
decision and document of the Medical Ethics Committee.

Instrument check and FNAC method
For FNAC, the patients were placed supine with a soft pillow under their neck to fully 
expose the puncture site. After routine disinfection of the puncture site, 1% lidocaine 
was applied under local anesthesia. A 22 G cell puncture needle (Yako, Japan) was 
selected, and the fine needle was inserted into the center of the lymph node under US 
guidance. The needle was rapidly retracted and inserted back and forth in different 
needle channels five times. Subsequently, the puncture needle was pulled out, the 
aspirated tissue was placed onto the slide, smeared, and fixed for pathological 
examination. Each lymph node was punctured at least three times. After HE staining, 
the smears were reviewed by two senior pathologists, and the cancer cells were either 
determined to be positive for lymph node metastases, or if no cancer cells were found, 
or if the number of cells was insufficient, the cells were determined to be negative.

FNA-Tg testing method
For FNA-Tg measurement, 0.5 mL of 0.9% normal saline was absorbed with a 1-mL 
syringe, the needle was rinsed, and 1 mL of eluent was prepared. The supernatant was 
extracted after centrifugation at 3000 r/min for 5 min. Subsequently, the Tg content 
was detected using the COBAS E601 electrochemical analyzer (Roche, Basel, 
Switzerland) and an immunochemiluminescence method.

The judgment standards[7] were as follows: FNA-Tg > 1.0 ng/mL was diagnosed as 
positive thyroid cancer lymph node metastasis, and FNA-Tg ≤ 1.0 ng/mL was 
diagnosed as negative thyroid cancer lymph node metastasis.

Statistical analyses
In this study, age and other measurement indexes were tested for normal distribution, 
and all were in line with approximate normal distribution or normal distribution, 
which was expressed by mean ± SD. A t-test was performed using SPSS software (IBM 
Corp., Armonk, NY, USA). The measured data were analyzed using an χ2 test. For 
multivariate analysis, a logistic regression model was used to draw the ROC curve and 
obtain the area under the curve (AUC). The test level was α = 0.05.

RESULTS
Ultrasonographic findings of cervical lymph node metastases in positive and 
negative patients
On US, patients with positive cervical lymph node metastasis showed significantly 
higher rates of cortical centripetal thickening, hypoechogenicity of the cortex and the 
medulla, long diameter/short diameter ratio < 2, partial liquefaction or fusion of 
lymph nodes, abundant internal blood supply, and hilar absence than patients with 
negative lymph node metastasis (P < 0.05) (Table 1).

Comparison of FNA-Tg values in positive and negative patients with cervical lymph 
node metastasis
FNA-Tg values were significantly higher in patients with positive cervical lymph node 
metastasis than those with negative lymph node metastasis (P < 0.05) (Table 2).

Value of FNAC alone and FNA-Tg alone and their combination for the diagnosis of 
cervical lymph node metastasis in patients with thyroid carcinoma
Considering pathological results as the gold standard, a four-grid table was prepared 
(Table 3). The sensitivity and specificity of FNAC in the diagnosing cervical lymph 
node metastasis of thyroid carcinoma were 85.48% and 90.59%, respectively. The 
sensitivity and specificity of FNA-Tg for diagnosing cervical lymph node metastasis of 
thyroid carcinoma were 83.06% and 87.06%, respectively. The sensitivity and 
specificity of FNAC + FNA-Tg for diagnosing cervical lymph node metastasis of 
thyroid carcinoma were 96.77% and 91.76%, respectively (Table 4).

Figure 1 shows the results of US-guided FNA examination of cervical lymph nodes 
and postoperative pathological examination of lymph nodes in patients with papillary 
thyroid carcinoma with positive lymph node metastasis.
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Table 1 Ultrasonographic findings of cervical lymph node metastases in positive and negative patients, n (%)

Cortical centripetal 
thickening

Hypoechogenicity of cortex and 
medulla

Long diameter/short 
diameter < 2

Partial liquefaction or fusion of the 
lymph nodes

Rich internal blood 
supply Hilum deletion

Pathological results n
Yes No Yes No Yes No Yes No Yes No Yes No

Positive cervical lymph node 
metastasis

124 69 (55.65) 55 (44.35) 55 (44.35) 69 (55.65) 67 (54.03) 57 (45.97) 39 (31.45) 85 (68.55) 63 (50.81) 61 (49.19) 32 
(25.81)

92 
(74.19)

Negative cervical lymph node 
metastasis

85 34 (40.00) 51 (60.00) 26 (30.59) 59 (69.41) 30 (35.29) 55 (64.71) 14 (16.47) 71 (83.53) 31(36.47) 54 (63.53) 11 
(12.94)

74 
(87.06)

χ2 value 4.939 4.027 7.120 5.980 4.188 5.108 

P value 0.026 0.045 0.008 0.014 0.041 0.024 

ROC curve analysis of FNAC and FNA-Tg alone and in combination for diagnosis of 
cervical lymph node metastasis in thyroid carcinoma patients
An ROC curve was drawn adopting the pathological results as the gold standard. 
Results showed that the AUC value for FNAC diagnosis of thyroid carcinoma with 
cervical lymph node metastasis was 0.880. The AUC value for FNA-Tg diagnosis of 
thyroid carcinoma with cervical lymph node metastasis was 0.851. The AUC value for 
FNAC + FNA-Tg for diagnosing thyroid carcinoma with cervical lymph node 
metastasis was 0.943 (Figure 2).

Univariate analysis of the influence of FNA-Tg alone on the diagnosis of cervical 
lymph node metastasis in patients with thyroid carcinoma
Patients were divided into groups based on FNA-Tg differential diagnosis. The 
univariate analysis showed that the differences between the two groups were statist-
ically significant (P < 0.05), including the rate of long diameter, long diameter/short 
diameter lymph node ratio, the number of collected cells, serum thyroid stimulating 
hormone (TSH), serum Tg, and US characteristics (Table 5).

Multivariate analysis of the influence of FNA-Tg on the single diagnosis of cervical 
lymph node metastasis in patients with thyroid carcinoma
The results of FNA-Tg differential diagnosis of cervical lymph node metastasis were 
adopted as dependent variables, and the statistically significant indexes, such as long 
diameter, long diameter/short diameter lymph node ratio, the number of collected 
cells, serum TSH, serum Tg, and characteristics of US signs, were adopted as 
independent variables to establish a logistic regression model. A long diameter/short 
diameter ratio < 2, insufficient number of acquired cells, low level of serum Tg, and 
absence of typical US signs of lymph node metastasis were found to increase the risk 
of cervical lymph node metastasis in patients with thyroid carcinoma misdiagnosed 
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Table 2 Comparison of fine-needle aspiration thyroglobulin values between positive and negative patients with cervical lymph node 
metastasis (mean ± SD)

Pathological results n FNA-Tg (ng/mL) t value P value

Positive cervical lymph node metastasis 124 1.56 ± 0.47

Negative cervical lymph node metastasis 85 0.77 ± 0.21

14.526 0.000 

FNA-Tg: Fine-needle aspiration thyroglobulin.

Table 3 The comparison of pathological diagnosis results between single and combined diagnosis of fine-needle aspiration and fine-
needle aspiration thyroglobulin

Pathological results Pathological results Pathological results
FNA

Positive Negative
Total FNA-Tg

Positive Negative
Total FNA + FNA-

Tg Positive Negative
Total

Positive 106 8 114 Positive 103 11 114 Positive 120 7 127

Negative 18 77 95 Negative 21 74 95 Negative 4 78 82

Total 124 85 209 Total 124 85 209 Total 124 85 209

FNA: Fine-needle aspiration; FNA-Tg: Fine-needle aspiration thyroglobulin.

Table 4 Value of fine-needle aspiration and fine-needle aspiration thyroglobulin alone and in combination in the diagnosis of cervical 
lymph node metastasis in patients with thyroid carcinoma (%)

Diagnostic 
method Sensitivity Specificity Rate of missed 

diagnosis Misdiagnosis rate Positive predictive 
value

Negative predictive 
value

FNA 85.48 90.59 14.52 9.41 92.98 81.05

FNA-Tg 83.06 87.06 16.94 12.94 90.35 77.89

FNA + FNA-Tg 96.77 91.76 3.23 8.24 94.49 95.12

FNA: Fine-needle aspiration; FNA-Tg: Fine-needle aspiration thyroglobulin.

using FNA-Tg (P < 0.05) (Table 6).

DISCUSSION
Our study showed that patients with positive cervical lymph node metastasis had 
significantly higher rates of cortical centripetal thickening, hypoechogenicity of the 
cortex and medulla, long diameter/short diameter ratio < 2, partial liquefaction or 
fusion of lymph nodes, abundant internal blood supply, and hilar absence than 
patients with negative lymph node metastasis (P < 0.05). These are the typical US 
characteristics of lymph node metastasis. The normal oval structure of the lymph 
nodes can be destroyed by the cancer cells; they have an irregular or round shape with 
a change in the vertical and horizontal diameter ratio. The internal structure can also 
be destroyed. In the case of lymph node metastasis, the lymphadenocortex 
involvement occurs first, leading to the loss of the cutaneous medulla structure. 
Moreover, the infiltration of cancer cells destroys the normal blood supply to the 
lymph nodes, and US usually reveals an uneven blood supply to the lymph nodes.

Tg is secreted by normal thyroid tissue and differentiated thyroid carcinoma and is 
a marker of tumor protein in peripheral blood[8,9]. Tg expression is negligible in 
normal lymph nodes; d, it can be expressed in differentiated thyroid carcinoma, and 
lymph node metastasis and its concentration in tissue puncture fluid are much higher 
than that in serum[10]. Detecting FNA-Tg levels in the eluent of needle biopsy samples 
can help reach the differential diagnosis of cervical lymph node metastasis in thyroid 
carcinoma. In this study, we adopted specific reference values for detecting positive 
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Table 5 Univariate analysis of influence of fine-needle aspiration thyroglobulin on the single diagnosis of cervical lymph node 
metastasis in patients with thyroid carcinoma

Index Correct diagnosis (n = 177) Error diagnosis (n = 32) t/χ2 value P value

Age (yr) 49.3 ± 5.8 48.2±6.6 0.966 0.335 

Gender, n (%) 0.140 0.708 

Male 67 (37.85) 11 (34.38)

Female 110 (62.15) 21 (65.63)

Short diameter of lymph node (cm) 0.62 ± 0.11 0.60 ± 0.08 0.982 0.327 

Long diameter of lymph node (cm) 1.38 ± 0.20 1.29 ± 0.23 2.288 0.023 

Long diameter/short diameter, n (%) 6.965 0.008 

< 2 88 (49.72) 24 (75.00)

≥ 2 89 (50.28) 8 (25.00)

Number of collected cells, n (%) 15.034 0.000 

Insufficient 11 (6.21) 9 (28.13)

Sufficient 166 (93.79) 23 (71.88)

Serum TSH (ng/mL) 2.09 ± 0.39 2.31 ± 0.46 -2.854 0.005 

Serum TgAb (IU/mL) 20.83 ± 5.17 22.15 ± 5.83 -1.303 0.194 

Serum Tg (ng/mL) 18.94 ± 4.20 16.84 ± 4.00 2.621 0.009 

Number of cervical lymph node metastases 3.41 ± 0.84 3.15 ± 0.76 1.634 0.104 

Characteristics of ultrasonic signs, n (%) 4.885 0.027 

Signs of metastasis 142 (80.23) 20 (62.50)

No signs of metastasis 35 (19.77) 12 (37.50)

TSH: Thyroid stimulating hormone; Tg: Thyroglobulin.

Table 6 Logistic model of the influencing factors in fine-needle aspiration thyroglobulin diagnosis of lymph node metastasis

Factors SE Walds P value OR 95%CI

Long diameter of lymph node 0.611 0.412 2.199 0.138 1.842 0.822 4.131

Long diameter/short diameter 0.741 0.338 4.806 0.041 2.098 1.082 4.069

Number of collected cells -0.612 0.296 4.275 0.047 0.542 0.304 0.969

Serum TSH 0.285 0.217 1.725 0.216 1.330 0.869 2.035

Serum Tg -0.442 0.186 5.647 0.025 1.556 1.081 2.240

Characteristics of ultrasonic signs 0.804 0.358 5.044 0.037 2.234 1.108 4.507

Constant term 1.309 0.684 3.662 0.091 3.702 0.969 14.149

TSH: Thyroid stimulating hormone; Tg: Thyroglobulin; OR: Odds ratio.

lymph node metastasis using FNA-Tg. The FNA-Tg value was significantly higher in 
patients with positive lymph node metastasis than patients with negative lymph node 
metastasis (P < 0.05). This suggests that because the thyroid tissue has a secretory 
function in the lymph node tissue, it may appear as lymph node metastasis due to the 
biological characteristics of the cell. Currently, FNAC is considered the most direct 
method to diagnose lymph node properties, as it can directly obtain the cells of the 
lesion and its tissue. However, its smear can be affected by factors such as blood, glia, 
and cell count, leading to a low sensitivity[10-12]. When the lymph nodes are too small 
and the smear cells are insufficient, the sensitivity and specificity of FNAC diagnosis 
can be reduced, leading to an increase in false negatives, affecting the clinical 
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Figure 1 Ultrasound-guided fine-needle aspiration cytology examination and pathological results. A: Ultrasound-guided fine-needle aspiration 
cytology examination of cervical lymph nodes; B: Postoperative pathological results (Hematoxylin and eosin staining, ×100).

Figure 2 Receiver operator characteristic curve of cervical lymph node metastasis in thyroid carcinoma patients diagnosed by three 
methods. FNA: Fine-needle aspiration; FNA-Tg: Fine-needle aspiration thyroglobulin.

diagnostic efficiency, and reducing the predictive accuracy[13].
Affected by many factors, the positive threshold of FNA-Tg remains controversial

[14,15]. Although previous studies have reported that the diagnostic sensitivity of 
FNA-Tg was better than that of FNAC[16], our results showed no significant differ-
ence in sensitivity between the two methods. The small sample size in this study might 
have affected the sensitivity and specificity of the results. We found that the sensitivity 
and specificity of FNAC + FNA-Tg were superior for the diagnosis of cervical lymph 
node metastasis, thereby providing higher diagnostic accuracy. This may be because 
metastatic lymph nodes in thyroid carcinoma may be accompanied by significant 
cystic changes, which could be easily missed by FNAC examination alone. Lymph 
node eluting fluid has high Tg expression, which is of great help to the diagnosis. 
Cervical lymphoid node enlargement has many causes, and cytological examination 
alone is often insufficient for making a precise diagnosis. However, if combined with 
eluent FNA-Tg examination, the accuracy of diagnosis is improved.

In this study, a univariate analysis of the influence of FNA-Tg findings on the 
diagnosis of cervical lymph node metastasis revealed a significant difference between 
the two groups (P < 0.05) in terms of the rate of long diameter, the long diameter/ 
short diameter ratio of the lymph nodes, the number of collected cells, serum TSH 
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level, serum Tg level, and US characteristics. The multivariate analysis showed that a 
long diameter/short diameter ratio of < 2, an insufficient amount of acquired cells, low 
level of serum Tg, and absence of typical US signs increased the risk of cervical lymph 
node metastasis in patients with thyroid carcinoma misdiagnosed by FNA-Tg (P < 
0.05).

Some studies[17] have reported that the loss of thyroid tissue and inhibition of 
serum TSH after thyroidectomy may decrease serum Tg levels, and the levels of serum 
Tg can independently influence the diagnosis of FNA-Tg. Inhibition of serum TSH can 
reduce the serum Tg level, and a false negative FNA-Tg diagnosis is possible. In 
contrast, when serum Tg is not reduced, a false positive FNA-Tg diagnosis is possible
[18]. Therefore, it is suggested that FNA-Tg should be tested after TSH stimulation. 
The diagnostic performance of the FNA-Tg diagnostic threshold varies with thyroid 
status and serum Tg concentration, but there is no doubt that FNA-Tg detection as an 
auxiliary diagnostic method can bring about all of its unique advantages.

In this study, patients with suspicious cervical lymph node findings on US were 
studied. FNAC and FNA-Tg were performed to determine whether or not the 
diagnosis was thyroid lymph node metastatic carcinoma. Compared with previous 
studies[19,20], in our study, univariate and multivariate analyses of factors affecting 
FNA-Tg diagnosis were conducted for the first time, and the results were highly 
reliable. However, there were also some limitations to our study. The detection process 
and threshold setting lacked unified standards. Moreover, the factors affecting the test 
results were numerous and unclear. Thyroid inflammation, autoimmune diseases, and 
endocrine system diseases can all affect the serum Tg determination to some extent, 
especially in patients with false-positive and false-negative results. Therefore, 
underlying diseases should also be considered.

CONCLUSION
In conclusion, when diagnosing thyroid carcinoma patients with cervical lymph node 
metastasis, FNA-Tg can be affected by various factors, and its diagnostic value alone is 
not high; however, combined with FNAC, the sensitivity and specificity of diagnosis 
are significantly improved, providing a significant reference value to guide the 
treatment.

ARTICLE HIGHLIGHTS
Research background
Fine-needle aspiration cytology (FNAC) can offer further cytological diagnostic 
support for lymph nodes with suspicious ultrasound (US) results.

Research motivation
Fine-needle aspiration of thyroglobulin (FNA-Tg) reportedly has a relatively high 
diagnostic value in lymph node metastasis and recurrence of differentiated thyroid 
carcinoma.

Research objectives
We explore and describe the value of FNA-Tg combined with US-guided FNAC to 
diagnose cervical lymph node metastasis in patients with thyroid carcinoma.

Research methods
A total of 209 pathologically diagnosed thyroid carcinoma patients who visited the 
Thyroid Surgery Department of the Hospital were selected.

Research results
The sensitivity and specificity of US-guided FNAC, FNA-Tg, and US-guided FNAC + 
FNA-Tg were 85.48% and 90.59%, 83.06% and 87.06%, and 96.77% and 91.76%, 
respectively.

Research conclusions
Combined with US-guided FNAC, it is significantly improved.
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Research perspectives
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