
World Journal of
Clinical Oncology

ISSN 2218-4333 (online)

World J Clin Oncol  2024 May 24; 15(5): 576-666

Published by Baishideng Publishing Group Inc



WJCO https://www.wjgnet.com I May 24, 2024 Volume 15 Issue 5

World Journal of 

Clinical OncologyW J C O
Contents Monthly Volume 15 Number 5 May 24, 2024

EDITORIAL

Pembrolizumab autoimmune related diabetes: Moving forward, keep learning576

Garcia JA, Alcaraz D, Holgado E, Couñago F

Core needle biopsy for thyroid nodules assessment-a new horizon?580

Dolidze DD, Covantsev S, Chechenin GM, Pichugina NV, Bedina AV, Bumbu A

Bruton’s tyrosine kinase inhibitors in primary central nervous system lymphoma: New hopes on the 
horizon

587

Lino-Silva LS, Martínez-Villavicencio SB, Rivera-Moncada LF

Feasibility and limitations of combined treatment for lateral pelvic lymph node metastases in rectal cancer591

Zheng YZ, Yan FF, Luo LX

Navigating breast cancer brain metastasis: Risk factors, prognostic indicators, and treatment perspectives594

Karthik J, Sehrawat A, Kapoor M, Sundriyal D

Colorectal cancer: Getting the perspective and context right599

Lu JD, Tan KY

MINIREVIEWS

Receptor tyrosine kinase-like orphan receptor 1: A novel antitumor target in gastrointestinal cancers603

Wu ZL, Wang Y, Jia XY, Wang YG, Wang H

ORIGINAL ARTICLE

Retrospective Cohort Study

Different types of tumor microvessels in stage I-IIIA squamous cell lung cancer and their clinical 
significance

614

Senchukova MA, Kalinin EA, Volchenko NN

Retrospective Study

Human epidermal growth factor receptor 2 expression level and combined positive score can evaluate 
efficacy of advanced gastric cancer

635

Ma XT, Ou K, Yang WW, Cao BY, Yang L

Observational Study

Impact of the economic crisis and drug shortage on Lebanese cancer patients’ care644

Eid D, Jabbour J, Moujaes E, Kourie HR, Safieddine M, Kattan J



WJCO https://www.wjgnet.com II May 24, 2024 Volume 15 Issue 5

World Journal of Clinical Oncology
Contents

Monthly Volume 15 Number 5 May 24, 2024

Basic Study

In silico prospective analysis of the medicinal plants activity on the CagA oncoprotein from Helicobacter 
pylori

653

Vieira RV, Peiter GC, de Melo FF, Zarpelon-Schutz AC, Teixeira KN

LETTER TO THE EDITOR

Integrating disulfidptosis-related long noncoding RNAs in colorectal cancer prognosis: A path to precision 
medicine

664

Zhang SY



WJCO https://www.wjgnet.com III May 24, 2024 Volume 15 Issue 5

World Journal of Clinical Oncology
Contents

Monthly Volume 15 Number 5 May 24, 2024

ABOUT COVER

Peer Reviewer of World Journal of Clinical Oncology, Serghei Covantsev, BSc, MD, Doctor, Research Scientist, 
General Surgeon, Surgical Oncologist, Plastic Surgeon, Department of Research and Clinical Development & 
Department of Emergency Surgery №76, Botkin Hospital, Moscow 125284, Russia kovantsev.s.d@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Oncology (WJCO, World J Clin Oncol) is to provide scholars and readers 
from various fields of oncology with a platform to publish high-quality basic and clinical research articles and 
communicate their research findings online. 
    WJCO mainly publishes articles reporting research results and findings obtained in the field of oncology and 
covering a wide range of topics including art of oncology, biology of neoplasia, breast cancer, cancer prevention 
and control, cancer-related complications, diagnosis in oncology, gastrointestinal cancer, genetic testing for cancer, 
gynecologic cancer, head and neck cancer, hematologic malignancy, lung cancer, melanoma, molecular oncology, 
neurooncology, palliative and supportive care, pediatric oncology, surgical oncology, translational oncology, and 
urologic oncology.

INDEXING/ABSTRACTING

The WJCO is now abstracted and indexed in PubMed, PubMed Central, Emerging Sources Citation Index (Web of 
Science), Reference Citation Analysis, China Science and Technology Journal Database, and Superstar Journals 
Database. The 2023 Edition of Journal Citation Reports® cites the 2022 impact factor (IF) for WJCO as 2.8; IF without 
journal self cites: 2.8; 5-year IF: 3.0; Journal Citation Indicator: 0.36.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yu-Qing Zhao; Production Department Director: Xu Guo; Cover Editor: Xu Guo.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

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

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2218-4333 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

November 10, 2010 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

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

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Hiten RH Patel, Stephen Safe, Jian-Hua Mao, Ken H Young https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2218-4333/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

May 24, 2024 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2024 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.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/2218-4333/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:office@baishideng.com
https://www.wjgnet.com


WJCO https://www.wjgnet.com 580 May 24, 2024 Volume 15 Issue 5

World Journal of 

Clinical OncologyW J C O
Submit a Manuscript: https://www.f6publishing.com World J Clin Oncol 2024 May 24; 15(5): 580-586

DOI: 10.5306/wjco.v15.i5.580 ISSN 2218-4333 (online)

EDITORIAL

Core needle biopsy for thyroid nodules assessment-a new horizon?

David D Dolidze, Serghei Covantsev, Grigorii M Chechenin, Natalia V Pichugina, Anastasia V Bedina, Anna 
Bumbu

Specialty type: Oncology

Provenance and peer review: 
Invited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s classification
Scientific Quality: Grade B 
Novelty: Grade B 
Creativity or Innovation: Grade C 
Scientific Significance: Grade B

P-Reviewer: Wu J, China

Received: December 3, 2023 
Revised: January 29, 2024 
Accepted: April 10, 2024 
Published online: May 24, 2024

David D Dolidze, Serghei Covantsev, Department of Clinical Research and Development, Botkin 
Hospital, Moscow 125284, Russia

David D Dolidze, Grigorii M Chechenin, Department of Surgery, Russian Medical Academy of 
Continuous Professional Education, Moscow 125445, Russia

Serghei Covantsev, Emergency Surgery №76, Botkin Hospital, Moscow 125284, Russia

Grigorii M Chechenin, Department of Surgery, Botkin Hospital, Moscow 125284, Russia

Natalia V Pichugina, Department of Medical Ultrasonography, Botkin Hospital, Moscow 
125284, Russia

Anastasia V Bedina, Medicine, Moscow State Medical University I.M. Sechenov, Moscow 
119048, Russia

Anna Bumbu, Department of Oncology, Botkin Hospital, Moscow 125284, Russia

Corresponding author: Serghei Covantsev, BSc, MD, Doctor, Research Scientist, Staff 
Physician, Surgeon, Surgical Oncologist, Department of Clinical Research and Development, 
Botkin Hospital, 2nd Botkin Avenue 5, 125284, Moscow, Russia. kovantsev.s.d@gmail.com

Abstract
Ultrasound-guided fine-needle aspiration is the standard for evaluating thyroid 
nodules with a high safety profile and a relatively low number of non-diagnostic 
cytological findings. Nevertheless, this diagnostic method traditionally has its 
weak points. Several diagnostic categories such as Bethesda I, III and IV are not 
reliable for thyroid carcinoma risk assessment. Recent advancements in a core 
needle biopsy made it possible to use this tool as a new method for thyroid nod-
ules evaluation. The main feature of this method is the use of thin needles (18-
21G) and guns with an automatic trigger mechanism. The histological material 
collected with the use of a core needle biopsy is usually superior to cytological. 
Therefore, the core needle biopsy can be used as a complementary technique to a 
standard fine needle aspiration in difficult and dubious cases of thyroid neoplasia 
with uncertain malignant potential.

Key Words: Core-needle biopsy; Thyroid; Follicular tumor; Fine-needle aspiration; 
Thyroid cancer
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Core Tip: Modern oncology is largely based on histopathological examination of preoperative specimens. However, decision 
to perform thyroid surgery is based on results of fine-needle aspiration cytology. It is considered that core-needle biopsy is 
an invasive procedure for an abundantly vascularized gland. Advances in technical construction of automatic and semi-
automatic guns has led to the possibility of safe and efficient obtainment of thyroid histological specimens before surgery. 
Ultrasound-guided core-needle biopsy is now a widely implemented procedure in difficult and dubious cases of thyroid 
neoplasia owing to the advances in thyroid imaging. The latest advances in this field demonstrate that core-needle biopsy is a 
safe procedure that can decrease the number of unnecessary thyroid surgery and can provide additional information in 
doubtful cases.

Citation: Dolidze DD, Covantsev S, Chechenin GM, Pichugina NV, Bedina AV, Bumbu A. Core needle biopsy for thyroid nodules 
assessment-a new horizon? World J Clin Oncol 2024; 15(5): 580-586
URL: https://www.wjgnet.com/2218-4333/full/v15/i5/580.htm
DOI: https://dx.doi.org/10.5306/wjco.v15.i5.580

INTRODUCTION
The incidence of thyroid cancer has increased significantly over the last decades in many countries. The Globocan 2020 
incidence rates of thyroid cancer were 10.1 per 100000 women and 3.1 per 100000 men, while the mortality rates were 0.5 
per 100000 women and 0.3 per 100000 men[1]. The rise in thyroid cancer incidence is mostly attributed to papillary thyroid 
carcinoma early diagnosis. However, the incidence of stage IV thyroid cancer has increased as well[2]. Of note, papillary 
thyroid cancer detection has risen by 240% in the last three decades[3]. Of the major histologic types, about 79%-90% are 
papillary thyroid carcinomas, 4%-5% are follicular thyroid carcinomas, 2%-5% are Hürthle-cell carcinomas, 2%-4% are 
medullary thyroid carcinomas, and 1%-2% are anaplastic thyroid carcinomas[4,5]. In iodine-deficient countries the 
incidence of follicular thyroid cancer can be up to 27%-28%, while papillary thyroid cancer is less frequent (47%-53%)[6,
7]. In the cases of delayed diagnosis approximately 10%-15% of differentiated thyroid cancer can progress to more 
aggressive histological types[8].

The diagnosis of thyroid cancer is based on the Bethesda classification system, which plays the central role in inter-
preting cytology results[9-11]. Fine-needle aspiration has proven to be an efficient, simple and safe method for triage of 
patients with thyroid nodules[12]. It became the standard diagnostic tool for thyroid nodules in the late 1980s and 
replaced large-needle biopsy due to its high diagnostic accuracy and low complication rate[13]. However, its use in clini-
cal practice demonstrated several weak points that require strengthening.

The rate of non-informative fine needle aspiration (FNA) is 10%-20% and up to 50% in repeated FNA. However, the 
FNA diagnostic accuracy depends on the skills of a medical specialist and the pathologist, who interprets the results. As 
was to be shown, approximately 17%-20% of FNA are classified as insufficient samples[14-16]. Cytological categories 
Bethesda III and IV do not provide an accurate diagnosis, since they require additional testing or surgery. Moreover, 
thyroid surgery complication rate is relatively high, while most cases of thyroid follicular neoplasia are benign[17,18]. 
Additional diagnostic tests are needed to overcome challenges in evaluating thyroid nodules[19].

In the light of these difficulties, large-needle biopsy has re-emerged as a new diagnostic method in the form or core-
needle biopsy (CNB). Advanced technical construction of automatic and semi-automatic guns has led to the possibility of 
safe and efficient obtainment of thyroid histological specimens before surgery. CNB is now a widely implemented pro-
cedure used in difficult and suspicious cases of thyroid neoplasia with uncertain malignant potential owing to the 
progress in thyroid ultrasonography (USG) imaging[20].

CURRENT POSITION PAPERS AND GUIDELINES
Several documents reinforced the use of CNB on a national level. In 2013 and 2017 the Korean Society of Thyroid Radi-
ology published “Core needle biopsy of thyroid nodules: Consensus statement and recommendations”[21,22]. In 2015 the 
Korean Endocrine Pathology Thyroid CNB Study Group published a positional paper “Pathology Reporting of Thyroid 
Core Needle Biopsy” [23]. The National Cancer Institute, American Association of Clinical Endocrinologists, American 
College of Endocrinology, and Associazione Medici Endocrinologi proposed CNB for thyroid nodules with non-
diagnostic FNA results and persistently non-diagnostic nodules[22,24,25].

PREPARATION BEFORE THE PROCEDURE
Core needle biopsy is performed under local anesthesia and there is no need for fasting before the procedure. The Korean 
Society of Thyroid Radiology recommends withdrawal from aspirin and clopidogrel for 7-10 d, warfarin for 3-5 d, and 
heparin for 4-6 h before the procedure. Initiation of aspirin and clopidogrel bisulfate after CNB is recommended on the 
next day after procedure followed by heparin administered 2 h later after CNB and warfarin at night[22]. There have been 
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studies that ultrasound-guided FNA of thyroid nodules can be safely used in patients who receive antiplatelet agents and 
anticoagulants without increase in adverse events or decrease in diagnostic rate[26]. Similar reports have been published 
for patients undergoing CNB of other organs[27]. Nevertheless, thyroid gland is a highly vascularized organ and there 
should be further studies to assess antiplatelet agents and anticoagulants security profile before administering them to the 
patients undergoing this procedure. Therefore, it seems reasonable that the Korean Society of Thyroid Radiology 
recommendations should be implemented.

CNB TECHNIQUE
The device for CNB should meet the parameters for the depth of needle penetration, taking into account the size of the 
mass. The optimal goal is maximum capture of the thyroid mass with minimal damage to the surrounding tissues. As for 
the thyroid gland, it is optimal to use a needle length of 6-10 cm, with an excursion of 1.5-2.2 cm. An ultrasound probe is 
insulated with a sterile sleeve, and sterile gel or saline are used to improve conductivity.

The procedure is performed in aseptic conditions. The neck area is disinfected with an antiseptic solution and subcu-
taneous tissue is infiltrated with local anesthetics. Additionally, it is possible to use non-steroidal anti-inflammatory 
drugs to reduce pain.

The thyroid gland CNB is performed under ultrasound control with an 18-21G cutting biopsy needle. The size of the 
needle affects the volume of material obtained; the thinner the needle, the less tissue will be obtained, but it is also related 
with the lower risk of trauma to the organ and lower complication rate. Therefore, in the majority of cases it is optimal to 
use 18 G needles. The procedure is performed by trained surgeon and a sonographer using the “free hand” method.

The needle is inserted using ultrasound navigation to the level of the thyroid gland. The needle tip is positioned so it 
remains on a pre-selected trajectory away from the major vessels (carotid artery and jugular vein) and trachea, and the 
biopsy needle firing distance is measured. After the procedure, finger pressure is applied to the biopsy area for 20-30 min. 
There are several ways to collect material: Biopsy of the mass formation itself, marginal biopsy of the mass with the 
adjacent zone of the capsule and healthy tissue, and a combination of these methods. At least two biopsies of the thyroid 
nodule are required (Figure 1). The obtained biological material is placed in containers with a 10% formaldehyde solution 
and they are marked in advance for a subsequent histological and, if necessary, immunohistochemical examination and/
or molecular genetic testing.

ULTRASONOGRAPHY-GUIDANCE
The thyroid gland CNB is performed under ultrasonography control with preliminary assessment of the mass blood 
supply, Thyroid Imaging Reporting and Data System (TI-RADS) score, and identification of potentially malignant areas. 
Optimal visualization is reached using a linear probe with a frequency of 7-12 MHz. The probe is aimed perpendicular to 
the skin surface in the projection of the mass. The needle is inserted strictly into the area of interest on the scanning plane. 
Ultrasound control is carried out parallel to the inserted needle along its length with mandatory visualization of the 
needle tip. It is necessary that the ultrasound scanning field includes the main vessels (carotid artery and jugular vein) 
and the trachea in order to avoid their injury. It is possible to assess the penetration distance before firing using the 
Vernier caliper. After the procedure, a re-evaluation of the mass is performed. The stages of ultrasonography-guidance 
are presented in Figure 2.

DIAGNOSTIC ACCURACY
A recent meta-analysis that included nine eligible studies, with 2240 patients and 2245 thyroid nodules involved, demo-
nstrated that the pooled proportion for non-diagnostic results, inconclusive results and malignancy was 1.8% (95%CI: 
0.4%-3.2%), 25.1% (95%CI: 15.4%–34.9%) and 18.9% (95%CI: 8.4%–29.5%), respectively. The sensitivity of CNB varied, 
ranging from 44.7% to 85.0%, while the specificity was 100% in all cases[28]. Second CNB in the case of non-diagnostic 
results provides a definitive diagnosis in almost all cases[29].

Furthermore, as CNB has advantages over FNA in amount of tissue obtained, it is possible to perform immunohisto-
chemistry (IHC) or molecular testing using additional paraffin-embedded tissue sections. A combination of IHC markers 
consisting of galectin-3, HBME-1, cytokeratin 19 and CD56 is commonly used for the diagnosis of papillary carcinoma
[22]. Molecular testing based on the FNA does not always provide adequate results. Rate of false-negative BRAF mutation 
testing using FNA increases in cases of old age, indeterminate FNA pathology results, and certain thyroid cancer 
subtypes[30]. The material extracted from CNB is usually sufficient to perform IHC and genetic tests[31,32].

CNB may have its limitation in small thyroid nodules. Some studies demonstrate that superiority of CNB to FNA is 
found in thyroid nodules larger than 2.0 cm and classified by American College of Radiology as TI-RADS or Korean-
TIRADS category 4[33]. CNB is also superior to FNA in cases of possible lymph node metastases[34].
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Figure 1 Ultrasonography-guided core-needle biopsy of the thyroid gland. A: Assessment of the size of the mass; B: Assessment in the Doppler 
mode; C: Marking the optimal trajectory for core-needle biopsy (CNB); D: Calculation of the distance till the mass and major vessels; E: Control of the needle along its 
length; F: Control during the biopsy; G: Assessment of the mass after CNB; H: Assessment of the node in Doppler mode after CNB.

SAFETY AND COMPLICATIONS
An analysis of 6169 patients who underwent ultrasound-guided CNB demonstrated a complication rate of 0.81% (53 com-
plications, of which only 4 were major). The complications included hematoma, pseudoaneurysm formation, dysphonia, 
carotid injury, tracheal puncture, dysphagia, oedema, vertebral puncture, and vasovagal reaction[35]. Most of the 
reported cases of bleeding could be treated with manual pressure[36]. Another study that included 4412 CNB demo-
nstrated that minor complications occurred in 2.2% of CNB, and major in four procedures (0.09%)[29]. As it seems, in 
high volume centers the complication rate is around 1%-2% and major complications are exceedingly rare.

Treatment tactics for bleeding depends primarily on the blood volume loss and airway patency. In order to assess the 
degree of surrounding tissues compression, the most optimal method is USG. Decompression can be employed by 
performing USG-guided puncture or by installing drainage into the bleeding area. In most cases, bleeding stops with 
conservative therapy. In the case of dyspnea aggravation, uncontrolled hemorrhage or hemodynamic instability, 
emergency surgical intervention is indicated. Conservative treatment should include antibacterial therapy to prevent 
abscess formation, and anti-inflammatory therapy to reduce swelling. If a patient condition worsens, emergency 
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Figure 2  Core-needle biopsy of a thyroid node may be marginal 2 or through the node 1.

intubation to protect airways is indicated and surgical treatment is performed, which most often includes stopping blee-
ding and hemithyroidectomy[37].

The literature presents isolated cases of transient laryngeal nerve paresis after CNB biopsy of the thyroid gland. In such 
cases, conservative treatment methods can be used: Drug therapy (neostigmine and other drugs that increase con-
ductivity in the nervous system), exercises with a speech therapist, vocal cord augmentation using botulinum toxin 
injections and surgery (laryngoplasty, reinnervation)[38].

CONCLUSION
Modern oncology is largely based on histopathological examination of preoperative specimens. Nevertheless, thyroid 
surgery is carried out on the basis of fine-needle aspiration cytology. It has been presumed that CNB is an invasive 
procedure for an abundantly vascularized gland. However, latest advances in this filed demonstrate that CNB is a safe 
procedure that can decrease the number of unnecessary thyroid surgical operations and can provide additional infor-
mation in undetermined cases.
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