Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 28 October 6, 2022

REVIEW

9970 COVID-19 and the heart
Xanthopoulos A, Bourazana A, Giamouzis G, Skoularigki E, Dimos A, Zagouras A, Papamichalis M, Leventis I, Magouliotis
DE, Triposkiadis F, Skoularigis J

9985  Role of short chain fatty acids in gut health and possible therapeutic approaches in inflammatory bowel
diseases

Caetano MAF, Castelucci P

MINIREVIEWS

10004 Review of the pharmacological effects of astragaloside IV and its autophagic mechanism in association
with inflammation

Yang Y, Hong M, Lian WW, Chen Z

ORIGINAL ARTICLE

Clinical and Translational Research

10017  Effects of targeted-edited oncogenic insulin-like growth factor-1 receptor with specific-sgRNA on
biological behaviors of HepG2 cells

Yao M, Cai Y, Wu ZJ, Zhou P, Sai WL, Wang DF, Wang L, Yao DF

Retrospective Study

10031  Analysis of the successful clinical treatment of 140 patients with parathyroid adenoma: A retrospective
study

Peng ZX, Qin Y, Bai J, Yin JS, Wei BJ

10042  Efficacy of digital breast tomosynthesis combined with magnetic resonance imaging in the diagnosis of
early breast cancer

Ren Y, Zhang J, Zhang JD, Xu JZ

10053  Prevention and management of adverse events following COVID-19 vaccination using traditional Korean
medicine: An online survey of public health doctors

Kang B, Chu H, Youn BY, Leem J

10066  Clinical outcomes of targeted therapies in elderly patients aged > 80 years with metastatic colorectal cancer

Jang HR, Lee HY, Song SY, Lim KH

10077  Endovascular treatment vs drug therapy alone in patients with mild ischemic stroke and large infarct cores

Kou WH, Wang XQ, Yang JS, Qiao N, Nie XH, Yu AM, Song AX, Xue QO

WJCC | https://www.wjgnet.com I October 6,2022 | Volume10 | Issue28 |

Jaishideng®



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 10 Number 28 October 6, 2022
Clinical Trials Study
10085 One hundred and ninety-two weeks treatment of entecavir maleate for Chinese chronic hepatitis B
predominantly genotyped B or C
Xu JH, Wang S, Zhang DZ, Yu YY, Si CW, Zeng Z, Xu ZN, Li J, Mao Q, Tang H, Sheng JF, Chen XY, Ning Q, Shi GF, Xie Q,
Zhang XQ, Dai J
Observational Study
10097 Dementia-related contact experience, attitudes, and the level of knowledge in medical vocational college
students
Liu DM, Yan L, Wang L, Lin HH, Jiang XY
SYSTEMATIC REVIEWS
10109  Link between COVID-19 vaccines and myocardial infarction
Zafar U, Zafar H, Ahmed MS, Khattak M
CASE REPORT
10120  Successful treatment of disseminated nocardiosis diagnosed by metagenomic next-generation sequencing;:
A case report and review of literature
Li T, Chen YX, Lin JJ, Lin WX, Zhang WZ, Dong HM, Cai SX, Meng Y
10130  Multiple primary malignancies - hepatocellular carcinoma combined with splenic lymphoma: A case
report
Wu FZ, Chen XX, Chen WY, Wu QH, Mao JT, Zhao ZW
10136  Metastatic multifocal melanoma of multiple organ systems: A case report
Maksimaityte V, Reivytyte R, Milaknyte G, Mickys U, Razanskiene G, Stundys D, Kazenaite E, Valantinas J, Stundiene 1
10146  Cavernous hemangioma of the ileum in a young man: A case report and review of literature
Yao L, Li LW, Yu B, Meng XD, Liu SQ, Xie LH, Wei RF, Liang J, Ruan HQ, Zou J, Huang JA
10155  Successful management of a breastfeeding mother with severe eczema of the nipple beginning from
puberty: A case report
Li R, Zhang LX, Tian C, Ma LK, Li Y
10162  Short benign ileocolonic anastomotic strictures - management with bi-flanged metal stents: Six case reports
and review of literature
Kasapidis P, Mavrogenis G, Mandrekas D, Bazerbachi F
10172  Simultaneous bilateral floating knee: A case report
Wu CM, Liao HE, Lan SJ
10180  Chemotherapy, transarterial chemoembolization, and nephrectomy combined treated one giant renal cell
carcinoma (T3aN1M1) associated with Xp11.2/TFE3: A case report
Wang P, Zhang X, Shao SH, Wu F, Du FZ, Zhang JF, Zuo ZW, Jiang R
10186  Tislelizumab-related enteritis successfully treated with adalimumab: A case report
Chen N, Qian MJ, Zhang RH, Gao QQ, He CC, Yao YK, Zhou JY, Zhou H
Bishidenge WVJCC | https://www.wjgnet.com I October 6,2022 | Volume10 | Issue28 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 28 October 6, 2022

10193  Treatment of refractory/relapsed extranodal NK/T cell lymphoma with decitabine plus anti-PD-1: A case
report

Li LJ, Zhang JY

10201  Clinical analysis of pipeline dredging agent poisoning: A case report
Li YO, Yu GC, Shi LK, Zhao LW, Wen ZX, Kan BT, Jian XD

10208  Follicular lymphoma with cardiac involvement in a 90-year-old patient: A case report

Sun YX, Wang J, Zhu JH, Yuan W, Wu L

10214  Twin reversed arterial perfusion sequence-a rare and dangerous complication form of monochorionic
twins: A case report

Anh ND, Thu Ha NT, Sim NT, Toan NK, Thuong PTH, Duc NM

10220  Potential otogenic complications caused by cholesteatoma of the contralateral ear in patients with otogenic
abscess secondary to middle ear cholesteatoma of one ear: A case report

Zhang L, Niu X, Zhang K, He T, Sun Y

10227  Myeloid sarcoma with ulnar nerve entrapment: A case report

Li DP, Liu CZ, Jeremy M, Li X, Wang JC, Nath Varma S, Gai TT, Tian WQ, Zou Q, Wei YM, Wang HY, Long CJ, Zhou Y

10236  Alpha-fetoprotein-producing hepatoid adenocarcinoma of the lung responsive to sorafenib after multiline
treatment: A case report

Xu SZ, Zhang XC, Jiang Q, Chen M, He MY, Shen P

10244  Acute mesenteric ischemia due to percutaneous coronary intervention: A case report

Ding P, Zhou Y, Long KL, Zhang S, Gao PY

10252  Persistent diarrhea with petechial rash - unusual pattern of light chain amyloidosis deposition on skin and
gastrointestinal biopsies: A case report

Bilton SE, Shah N, Dougherty D, Simpson S, Holliday A, Sahebjam F, Grider DJ

10260  Solitary splenic tuberculosis: A case report

Guo HW, Liu XQ, Cheng YL

10266  Coronary artery aneurysms caused by Kawasaki disease in an adult: A case report and literature review

He Y, Ji H Xie JC, Zhou L

10273  Double filtration plasmapheresis for pregnancy with hyperlipidemia in glycogen storage disease type Ia: A
case report

Wang J, Zhao Y, Chang P, Liu B, Yao R

10279  Treatment of primary tracheal schwannoma with endoscopic resection: A case report

Shen YS, Tian XD, Pan Y, Li H

10286  Concrescence of maxillary second molar and impacted third molar: A case report

Su J, Shao LM, Wang LC, He LJ, Pu YL, Li YB, Zhang WY

Guieidenge WICC | https://www.wjgnet.com 111 October 6,2022 | Volume10 | Issue28 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 28 October 6, 2022

10293  Rare leptin in non-alcoholic fatty liver cirrhosis: A case report

Nong YB, Huang HN, Huang JJ, Du YQ, Song WX, Mao DW, Zhong YX, Zhu RH, Xiao XY, Zhong RX

10301  One-stage resection of four genotypes of bilateral multiple primary lung adenocarcinoma: A case report

Zhang DY, Liu J, Zhang Y, Ye JY, Hu S, Zhang WX, Yu DL, Wei YP

10310  Ectopic pregnancy and failed oocyte retrieval during in vitro fertilization stimulation: Two case reports

Zhou WJ, Xu BF, Niu ZH

10317  Malignant peritoneal mesothelioma with massive ascites as the first symptom: A case report

Huang X, Hong Y, Xie SY, Liao HL, Huang HM, Liu JH, Long WJ

10326  Subperiosteal orbital hematoma concomitant with abscess in a patient with sinusitis: A case report

Hu XH, Zhang C, Dong YK, Cong TC

10332  Postpartum posterior reversible encephalopathy syndrome secondary to preeclampsia and cerebrospinal
fluid leakage: A case report and literature review

Wang Y, Zhang Q

10339 Sudden extramedullary and extranodal Philadelphia-positive anaplastic large-cell lymphoma
transformation during imatinib treatment for CML: A case report

Wu Q, Kang Y, Xu J, Ye WC, Li ZJ, He WF, Song Y, Wang OM, Tang AP, Zhou T

10346  Relationship of familial cytochrome P450 4V2 gene mutation with liver cirrhosis: A case report and review
of the literature

Jiang JL, Qian JF, Xiao DH, Liu X, Zhu F, Wang J, Xing ZX, Xu DL, Xue Y, He YH

10358  COVID-19-associated disseminated mucormycosis: An autopsy case report
Kyuno D, Kubo T, Tsujiwaki M, Sugita S, Hosaka M, Ito H, Harada K, Takasawa A, Kubota Y, Takasawa K, Ono Y, Magara
K, Narimatsu E, Hasegawa T, Osanai M

10366  Thalidomide combined with endoscopy in the treatment of Cronkhite-Canada syndrome: A case report

Rong JM, Shi ML, Niu JK, Luo J, Miao YL

10375  Thoracolumbar surgery for degenerative spine diseases complicated with tethered cord syndrome: A case
report

Wang YT, Mu GZ, Sun HL

LETTER TO THE EDITOR
10384  Are pregnancy-associated hypertensive disorders so sweet?

Thomopoulos C, Ilias 1

10387  Tumor invasion front in oral squamous cell carcinoma

Cuevas-Gonzalez JC, Cuevas-Gonzalez MV, Espinosa-Cristobal LF, Donohue Cornejo A

Guieidenge WICC | https://www.wjgnet.com X October 6,2022 | Volume10 | Issue28 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 28 October 6, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Kaleem Ullah, FCPS, MBBS, Assistant Professor, Solid
Organ Transplantation and Hepatobiliary Surgery, Pir Abdul Qadir Shah Jeelani Institute of Medical Sciences,
Gambat 66070, Sindh, Pakistan. drkaleempk@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | 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 abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central,
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator:
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's

CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: X# Guo; Production Department Director: Xiang I.i; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16,2013

FREQUENCY
Thrice Monthly

EDITORS-IN-CHIEF

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

EDITORIAL BOARD MEMBERS

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

PUBLICATION DATE
October 6, 2022

COPYRIGHT
© 2022 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https:/ /www.wijgnet.com/bpg/gerinfo/240

PUBLICATION ETHICS

https:/ /www.wjgnet.com/bpg/Gerlnfo/288

PUBLICATION MISCONDUCT

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

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/getinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wijgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

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@wijgnet.com https://www.wjgnet.com

Guieidenge WICC | https://www.wjgnet.com

October 6,2022 | Volume10 | Issue28 |


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

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v10.i28.10301

World Journal of
Clinical Cases

World | Clin Cases 2022 October 6; 10(28): 10301-10309

ISSN 2307-8960 (online)

CASE REPORT

One-stage resection of four genotypes of bilateral multiple primary
lung adenocarcinoma: A case report

De-Yuan Zhang, Jing Liu, Yang Zhang, Jia-Yue Ye, Sheng Hu, Wen-Xiong Zhang, Dong-Liang Yu, Yi-Ping Wei

Specialty type: Surgery

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

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): B
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Tangsuwanaruk T,
Thailand; Wang P, China

Received: May 22, 2022
Peer-review started: May 22, 2022
First decision: June 16, 2022
Revised: July 1, 2022

Accepted: August 25, 2022
Article in press: August 25, 2022
Published online: October 6, 2022

E E

re

Jaishideng®

WJCC | https://www.wjgnet.com

De-Yuan Zhang, Yang Zhang, Jia-Yue Ye, Sheng Hu, Wen-Xiong Zhang, Dong-Liang Yu, Yi-Ping
Wei, Department of Thoracic Surgery, The Second Affiliated Hospital of Nanchang University,
Nanchang 330006, Jiangxi Province, China

Jing Liu, Department of Pathology, The Second Affiliated Hospital of Nanchang University,
Nanchang 330006, Jiangxi Province, China

Corresponding author: Yi-Ping Wei, PhD, Chief Doctor, Department of Thoracic Surgery, The
Second Affiliated Hospital of Nanchang University, No. 1 Minde Road, Nanchang 330006,
Jiangxi Province, China. weiyip2000@hotmail.com

Abstract

BACKGROUND

The incidence of multiple primary lung cancer (MPLC) in China is 0.52%-2.45%.
Most primary lung cancer cases have reported two lesions or three in rare cases.
We report a rare case of bilateral simultaneous multiple primary lung adenocar-
cinoma of four different genotypes.

CASE SUMMARY

A 58-year-old woman was admitted to our hospital on June 29, 2021, and upon
physical examination, four multiple pulmonary nodules were identified in both
lungs. Further computed tomography (CT) images revealed the presence of gro-
und glass nodules, predicted to be high-risk cancer lesions by artificial intel-
ligence. With the guidance of three-dimensional reconstruction of preo-perative
CT images, the nodules were resected under thoracoscopy. Postoperative path-
ological investigation revealed that the nodule types were adenocarcinoma in situ,
invasive alveolar adenocarcinoma, and microinvasive adenocarcinoma. The exci-
sed nodules were further sequenced using high-throughput sequencing (semicon-
ductor sequencing method) of 26 lung cancer genes to confirm that the four
lesions were not homologous. The patient was discharged on postoperative day 8,
that is, on July 15, 2021. One month later, she returned to the hospital for follow-
up and reexamination. Chest CT examination showed that she had re-covered
well, and no obvious exudation and effusion were found in both pleural cavities.
Evaluation of postoperative pulmonary function showed that her forced vital
capacity was 1.40 L (preoperative value, 2.27 L) and forced expiratory volume was
1.24 L (preoperative value, 2.23 L).

CONCLUSION
The surgical plan for multiple pulmonary nodules should be carefully considered.
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For carefully selected patients with concurrently occurring multiple lung nodules in both lungs,
sublobectomy is a safe and feasible plan for concurrent bilateral resection of the lesions. Genetic
sequencing is necessary for MPLC diagnosis and treatment.

Key Words: Multiple primary lung adenocarcinoma; Three-dimensional reconstruction; Sublobar resections;
High-throughput sequencing; Case report

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

Core Tip: In this case, nodules in bilateral four lobes were resected simultaneously via video-assisted
thoracic surgery. Postoperative pathological and genetic analyses revealed that the types of nodules were
left upper lobe adenocarcinoma in situ [epidermal growth factor receptor (EGFR) exon 21], left lower lobe
invasive adenocarcinoma (Erb-B2 receptor tyrosine kinase 2 exon 20 and tumor protein p53 exon 8), and
right upper lobe microinvasive adenocarcinoma (EGFR exon 19), and right lower lobe microinvasive
adenocarcinoma (EGFR exon 18). Genetic examination is of decisive significance in the identification of
multiple lung cancers and metastatic cancers.
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INTRODUCTION

Lung cancer has a high incidence and mortality rate, and is one of the major malignant tumors that pose
a threat to human health and life. In the past 30 years, lung cancer has ranked first among malignant
tumors in China with regard to its incidence and mortality rates[1]. With the development of multilayer
spiral computer scanning technology and the popularization of lung cancer screening, a greater number
of lung nodules are being discovered, many of which are multiple pulmonary nodules. Some of these
nodules are pathologically confirmed as multiple primary lung cancers after surgery. Multiple primary
lung cancer (MPLC) refers to the concurrent or successive occurrence of primary lung cancer lesions of
at least two different sources at different sites of a patient’s lungs. These lesions can develop in one or
two lungs. Two types of MPLCs have been described: simultaneous MPLC (sMPLC) and metachronous
MPLC (mMPLC). At 0.52%-2.45%[2], the incidence of MPLC in China is lower than that of primary lung
cancer.

The prognosis and treatment of primary lung cancer and lung cancer with intrapulmonary metastasis
(IM) are significantly different[3]. Therefore, it is important to accurately distinguish between MPLCs,
especially sMPLCs and IMs. The traditional methods used for differential diagnosis have many li-
mitations. For example, immunohistochemistry can only be used to differentiate between MPLC and
metastatic lung cancer, and percutaneous lung biopsy, which is often used to diagnose lesions that are
suspected of being lung cancer, has a high false-negative rate, and carries the risk of pleural impl-
antation and metastasis[4]. Therefore, surgical resection of the lesions to the greatest extent possible is
one of the important choices of thoracic surgeons. However, the current standard guidelines do not
provide clear instructions on how to choose between simultaneous surgical resection and staged
resection of all lesions. With the rapid development of gene sequencing technology, there is increasing
evidence to support the independent clonal origin of MPLCI[5]; therefore, gene sequencing may be
useful for the differential diagnosis of IM and MPLC. According to reports, most cases of primary lung
cancer present with two lesions, and three lesions are found in rare cases.

Here, we report a rare case of primary lung adenocarcinoma of four different genotypes that was
treated at the Second Affiliated Hospital of Nanchang University.

CASE PRESENTATION

Chief complaints
A 58-year-old woman was admitted to the hospital with a 10-mo history of pulmonary sarcoidosis.
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History of present illness

Pulmonary sarcoidosis was first discovered accidentally during a chest computed tomography (CT)
scan 10 mo prior. Chest CT examination revealed tiny nodules in both lungs; the largest nodule
measured 4.6 mm. No symptoms such as cough and expectoration, chest pain, dyspnea, fever, night
sweats, fatigue, or anorexia were present. Upon further follow-up and clinical evaluations, enhanced
chest CT findings in the hospital’s outpatient department indicated the presence of multiple ground
glass nodules in both lungs (Figure 1). These nodules were predicted to be high-risk nodules by artificial
intelligence.

History of past illness
She had a previous history of breast nodules and thyroid nodules, which were not indicative of a history
of diseases such as tuberculosis and diabetes.

Personal and family history
The patient denied having a family history of malignant tumors. The patient had no smoking or
drinking history.

Physical examination
No obvious abnormalities were found after a cardiopulmonary examination.

Laboratory examinations
No obvious abnormality was found in the blood routine examination results, liver and kidney function,
or electrolyte and serum tumor markers (lung cancer marker combination: carcinoembryonic antigen,
carbohydrate antigen-199, squamous cell carcinoma associated antigen, neuron-specific enolase, and
cytokeratin-19 fragment).

Imaging examinations

Pulmonary function was uneventful, forced vital capacity (FVC) was 2.27 L, and forced expiratory
volume (FEV1) was 2.23 L or 78.41% of the predicted value. The enhanced chest CT (Figure 1) findings
showed that the bilateral lung markings were enhanced. Density shadows of nodular soft tissues were
found in the lower lobe of the left lung near the hilum; the density was uniform. No calcifications were
present. The diameter of the nodule was about 12 mm. The nodule had clear boundaries. The enhanced
scan showed obvious and uniform enhancement. Scattered ground glass nodules were present in both
lungs, especially in the right lung. The diameter of the larger nodule was about 9 mm; enhanced
scanning showed no obvious enhancement. The trachea and bronchus were unobstructed, and no clear
enlarged lymph nodes were present in both the hila and mediastinum. No obvious thickening of
bilateral pleura and no effusion in pleural cavity were observed.

FURTHER DIAGNOSTIC WORK-UP

After excluding surgical contraindications, three-dimensional reconstructions of CT images were per-
formed (the synapse 3D software) before surgery, as shown in Figure 2. After careful preoperative
evaluation and consideration of the patient’s lung function test results and position of the nodules, a
bilateral thoracoscopic one-stage sublobectomy was adopted. The postoperative pathological diagnosis
is depicted in Figure 3. Immunohistochemical investigations of the lower left lung cancer revealed
positive staining for cytokeratin (CK), thyroid transcription factor-1, napsin A, CK7, and Ki-67 (30%
positive staining) and negative staining for p40 and anaplastic lymphoma kinase (ALK)-D5F3. No
cancer metastasis was found in lymph node groups 5, 6, and 10. The excised nodules were sequenced
using high-throughput sequencing (semiconductor sequencing) of 26 lung cancer genes. Genetic test
results revealed that the four lesions were not homologous (Table 1).

FINAL DIAGNOSIS

The patient was eventually diagnosed with sMPLC.

TREATMENT

The surgical plan was left anterior lobe resection + left lower lobe wedge resection + right upper lobe
apical resection + right lower lobe wedge resection. For an invasive cancer with a predicted FEV1 value
of 78.41%, which is less than 80%, no further lobectomy is required, according to previously published
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Table 1 Gene sequencing of four primary lung adenocarcinoma lesions

Nodule location Mutant gene Detection result Abundance/NDF, %
Upper lobe of left lung EGFR Exon 21 ¢.2573T>G p.L858R 4.05
Lower lobe of left lung ERBB2 Exon 20 ¢.2310_2311i nsGCATAC GTGATG 25.40
p-E770_A77 1linsAYVM
TP53 exon 8 ¢.796G>A p.G266R 2.84
Upper lobe of right lung EGFR Exon 19 ¢.2238_2252 delATTAAG AGAAGCA 10.24

AC p.L747_T751 del

Lower lobe of right lung EGFR Exon 18 ¢.2156G>C p.G719A 8.89

EGFR: Epidermal growth factor receptor; ERBB2: Erb-B2 receptor tyrosine kinase 2; TP53: Tumor protein p53. NDF is the logarithmic value of the ratio of
the number of fusion-supported reads at the site to the total number of reads in the sample (log value). NDF < 0, the larger the NDF value, the more the

number of supported fusion reads is detected.

DOI: 10.12998/wjcc.v10.i28.10301 Copyright ©The Author(s) 2022.

Figure 1 Computed tomography image of pulmonary nodules. A: Left upper lung nodule (LS3), 11 mm in diameter; B: Left lower lung nodule (LS7), 20
mm x 14 mm x 10 mm; C: Upper right nodule (RS1), 8 mm in diameter; D: Lower right nodule (RS8), 8 mm in diameter. The orange arrow indicates the location of
the nodule.

research[6]. After the surgical procedure, the patient was treated with antibiotics and analgesics. Other
supportive treatments, such as appropriate nutrition and symptomatic treatment, were also
administered.

OUTCOME AND FOLLOW-UP

The patient recovered and was discharged on postoperative day 8. Postoperative evaluation of
pulmonary function showed that her FVC was 1.40 L and her FEV1 was 1.24 L or 57% of the predicted
value.
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Figure 2 Location of pulmonary nodules in three-dimensional reconstruction. A: Upper lobe of left lung (LS3); B: Lower lobe of left lung (LS7); C:
Upper lobe of right lung (RS1); D: Lower lobe of right lung (RS8); E: Three-dimensional imaging projection of pulmonary nodule on the pleura.

Jaishideng®

DISCUSSION

MPLC refers to the concurrent or successive occurrence of primary lung cancer of at least two different
sources at different sites of a patient’s lungs. Two types of MPLC have been described: sMPLC and
mMPLC. According to the criteria proposed by Martin and Melamed[7] in 1975 for the diagnosis of
MPLC, the lesions must be of different tissue types or originate from different carcinoma in situ, if the
types are the same. Each lesion must also be located in different anatomical sites with no common
lymphatic or extrapulmonary metastatic paths at the time of diagnosis. For mMPLC, an additional
tumor-free interval of at least 2 years is required. Compared to the incidence rate of lung cancer, the
incidence rate of MPLC is lower at 0.52%-2.45%[2]. Most cases of primary lung cancer have been
reported to have two lesions and three in rare cases. In this case, four different lesions were identified.
After a comprehensive preoperative evaluation, this case was considered to be a case of high-risk
nodules.

Chest CT and other imaging examinations did not indicate intrapulmonary metastasis, and the hilar
and mediastinal lymph nodes were not enlarged. However, some nodules were indicative of inflam-
mation in the left lower lung. As percutaneous lung biopsy carries the risk of false-negative results due
to the small amount of sampling tissue, as well as the risk of pleural implant transfer, we determined
that the most appropriate approach was to surgically resect all the lesions simultaneously. Therefore,
single-hole thoracoscopic surgery was indicated. Four nodules in both lungs were also resected.
Postoperative pathological examination confirmed our suspicion.

With the increasing use of high-resolution low-dose spiral CT in lung cancer screening, the discovery
of pulmonary nodules is more common, with 50% of screened patients having multiple pulmonary
nodules[8]. MPLC is mostly diagnosed early during physical examination by the identification of
pulmonary nodules. Currently, no guidelines have been established for the diagnosis and treatment of
MPLC. Therefore, treatment regimen for multiple pulmonary nodules can be adopted for the treatment
of MPLC. In National Comprehensive Cancer Network (NCCN) and China’s guidelines for the
diagnosis and treatment of lung nodules, the treatment of multiple lung nodules is mentioned, but no
specific guidelines for the diagnosis and treatment of multiple lung nodules were found in the
literature.

However, we decided on a plan based on clinically relevant suggestions in the literature, domestic
expert views, and relevant foreign guidelines. With respect to the timing of surgical intervention, from
the 2018 version of the guidelines on diagnosis and treatment of pulmonary nodules in China[9] and
those on the diagnosis and treatment of early lung adenocarcinoma of ground glass nodules[10] at
Shanghai Pulmonary Hospital, experts recommend that each nodule should be evaluated separately.
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Figure 3 The left side of the image is a computed tomography image. The red arrow indicates the location of the nodule. The upper right side indicates
a low-power microscopic pathological image, and the lower right side indicates a high-power microscopic pathological image. A: The left upper pulmonary nodule is
an adenocarcinoma in situ, with adherent growth and obvious cell atypia; B: The left lower lung nodule is an acinar adenocarcinoma with glandular arrangement,
invasive growth, significant atypia of cancer cells, and proliferation of interstitial fibrous tissue; C and D: The right upper and right lower nodules are microinvasive
adenocarcinoma. The cancer cells adhere to the wall; the cell atypia is significant; and the focus shows invasive growth.
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They also recommend that major lesions should be prioritized over secondary lesions. Comprehensive
evaluation of the lesion’s location, size, and effect on lung function should be conducted. Selective local
resection of lesions is also recommended. For suspected MPLC, the mediastinal lymph node status
should be evaluated. Surgical treatment is not recommended, if mediastinal lymph node metastasis is
present. If mediastinal lymph node metastasis is negative, a specific surgical plan, as to whether to
remove the main or all lesions, can be formulated according to lesion status and systemic conditions.
The NCCN 2020 guidelines, Fleischner Society 2017 guidelines[11], and American Association of Chest
Physicians 2013 guidelines[12] recommend regular follow-up of patients with high-risk nodules. The
follow-up frequency and duration are based on the main lesions, and the timing of surgical intervention
is subject to the specific evaluation of clinicians, as no specific timing recommendations for surgical
intervention are available.

In terms of the surgical plan, surgery is still the first choice for multiple pulmonary nodules with clear
pathological results or high-risk nodules. The operation plan is determined according to the number,
location, and size of the lesions; pulmonary function; and physical condition of the patient. At present,
there is consensus among surgeons with regard to the scope of surgical resection of multiple pulmonary
nodules, and these are the general guidelines that are typically followed: (1) If multiple pulmonary
nodules are located in the same lobe, lobectomy is preferred; (2) If the nodule is located in different
lobes of the ipsilateral lung and the nodule diameter is greater than or equal to 2 cm, lobectomy is
recommended. If the diameter is less than 2 cm, wedge-shaped, segmental, or combined segmental
resection is recommended according to the location and relationship with adjacent blood vessels[13].
Total pneumonectomy is not recommended for multiple pulmonary nodules; it has a poor prognosis
[14]; and (3) If the nodules are located in different lobes of bilateral lungs, the choice of simultaneous
surgical resection or secondary surgical resection is still controversial. If the patient has good cardiopul-
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Figure 4 Depiction of the mutations detected in the present case. A: Mutation detected in the upper lobe of the left lung cancer [epidermal growth factor
receptor (EGFR) exon 21 ¢.2573T>G p.L858R]; B and C: Mutation detected in the lower lobe of the left lung cancer (1. Erb-B2 receptor tyrosine kinase 2 exon 20
€.2310_2311i nsGCATAC GTGATG p. E770_A77 1insAYVM, 2. Tumor protein p53 exon 8 ¢.796G>A p.G266R); D: Mutation detected in the upper lobe of the right
lung cancer (EGFR Exon 19 ¢.2238_2252 delATTAAG AGAAGCA AC p.L747_T751 del); E: Mutation detected in the lower lobe of the right lung cancer (EGFR exon
18 ¢.2156G>C p.G719A).
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monary function reserve, bilateral simultaneous surgery can be considered on the premise of strictly
grasping the surgical indications. The surgery is safe and feasible, with less trauma, less cost, and faster
postoperative recovery than second stage surgery[15,16]. Chen et al[17] believe that simultaneous
resection and staged resection have a similar prognosis. For patients who cannot tolerate concurrent
bilateral surgery, priority can be given to the treatment of the main lesions. The other lesions can be
treated during the second stage. Some physicians believe that second stage surgery is safer, more
reasonable, and more effective than simultaneous surgery in the treatment of bilateral multiple
pulmonary nodules[18]. Multidisciplinary consultation is recommended for the discussion and decision
on the timing of surgical intervention and concurrent or secondary surgery. In this case, the patient's
bilateral pulmonary nodules were small, and pulmonary function and general condition were
acceptable. According to the preoperative plan, double sublobar resection was executed at the same
time. Romaszko ef al[19] believe that the application of a molecular method to accurately determine the
cloning source of MPLC may help determine the appropriate therapy and improve the prognosis of
patients. In the present study, high-throughput sequencing (semiconductor sequencing) of 26 lung
cancer genes in the four nodules was performed after surgical resection, with the human epidermal
growth factor receptor, KRAS, BRAF, phosphoinositide 3-kinase, catalytic subunit alpha, ALK, and
ROS1 gene mutation detection kit from Tianjin Novogene Bioinformatics Technology Co. Ltd. (Tianjin,
China). The experimental method was multiplex PCR capture and semiconductor sequencing. First,
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DNA and RNA was extracted and purified from paraffin-embedded pathological tissue specimens of
the four nodules. Then the DNA and cDNA fragments in the target area were enriched by multiplex
PCR, and the enriched library was quantified and subjected to quality control. Finally, the quantified
library was sequenced with a gene sequencer (model DA8600; Daan Gene Co. Ltd., Sun Yat-Sen
University, Guangzhou, China) for high-throughput sequencing to obtain the DNA and RNA sequence
information of the target region, and the supporting software was used to communicate with the human
genome. The information obtained was checked against the Human Genome Database to determine
whether mutation or fusion occurs. The results of genetic testing and imaging of the mutations are
shown in Table 1 and Figure 4.

Under the guidance of three-dimensional reconstruction, Chu et al[20] used a combination of thoraco-
scopic wedge resection and segmental resection to resect five nodules in different lobes of both lungs.
The patients were discharged on postoperative day 8 without complications. Yu et al[21] chose video-
assisted wedge lung resection, when there were four nodules in different lobes of both lungs. Since the
nodules in the right upper lobe were invasive adenocarcinoma, and those in the right middle lobe were
micro-invasive adenocarcinoma, further lobectomy with lymph node dissection was performed.
Postoperative recovery was acceptable. Sublobectomy has been proven to be an alternative to lobectomy
for early lung cancer[22]. Additionally, the development of minimally invasive surgery makes simul-
taneous multiple nodule resection in both lungs possible. Surgeons can safely and accurately resect
multiple nodules under the guidance of three-dimensional reconstruction. Although gene detection was
carried out in this case, the gene detection panel was small, and the full exon gene, circulating tumor
DNA, molecular residual disease, and other relevant factors were not examined to further identify the
primary tumor and metastatic tumor. In addition, as this is a case report, it has several other limitations.
At present, domestic reports of MPLC are rare; reports on primary lung adenocarcinoma involving four
lesions in both lungs are even rarer. As a result, no clear guidelines for the diagnosis and treatment of
MPLC are available. Therefore, more relevant experimental studies and guidelines need to be developed
in the future to improve the health of patients with MPLC.

CONCLUSION

On the premise of the careful selection of patients, when considering the diagnosis of multiple primary
lung adenocarcinomas, concurrent sublobectomy on both sides is a safer and more feasible option.
Molecular sequencing and further genetic analysis of mutations in each nodule are necessary in the
investigation of nodules of multiple sources.
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