
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2023 May 26; 11(15): 3369-3663

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I May 26, 2023 Volume 11 Issue 15

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 11 Number 15 May 26, 2023

REVIEW

Superior mesenteric artery syndrome: Diagnosis and management3369

Oka A, Awoniyi M, Hasegawa N, Yoshida Y, Tobita H, Ishimura N, Ishihara S

MINIREVIEWS

Astrocytes in the central nervous system and their functions in health and disease: A review3385

Gradisnik L, Velnar T

Progress in diagnosis and treatment of acute injury to the anterior talofibular ligament3395

Chen RP, Wang QH, Li MY, Su XF, Wang DY, Liu XH, Li ZL

Synchronous manifestation of colorectal cancer and intraductal papillary mucinous neoplasms3408

Mirchev MB, Boeva I, Peshevska-Sekulovska M, Stoitsov V, Peruhova M

Clinical infections in neurosurgical oncology: An overview3418

Velnar T, Kocivnik N, Bosnjak R

Effectiveness and safety of subthreshold vibration over suprathreshold vibration in treatment of muscle 
fatigue in elderly people

3434

Mohamed AA, Khaled E, Hesham A, Khalf A

ORIGINAL ARTICLE

Clinical and Translational Research

Establishment of a prognostic model related to tregs and natural killer cells infiltration in bladder cancer3444

Yang YJ, Xu XQ, Zhang YC, Hu PC, Yang WX

Retrospective Study

New native tissue repair for pelvic organ prolapse: Medium-term outcomes of laparoscopic vaginal 
stump–round ligament fixation

3457

Kakinuma T, Kaneko A, Kakinuma K, Imai K, Takeshima N, Ohwada M

Demographic characteristics of patients who underwent anterior cruciate ligament reconstruction at a 
tertiary care hospital in India

3464

Mlv SK, Mahmood A, Vatsya P, Garika SS, Mittal R, Nagar M

Usefulness of transcatheter arterial embolization for eighty-three patients with secondary postpartum 
hemorrhage: Focusing on difference in angiographic findings

3471

Kim BM, Jeon GS, Choi MJ, Hong NS

Chronic otitis media and middle ear variants: Is there relation?3481

Gökharman FD, Şenbil DC, Aydin S, Karavaş E, Özdemir Ö, Yalçın AG, Koşar PN



WJCC https://www.wjgnet.com II May 26, 2023 Volume 11 Issue 15

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 15 May 26, 2023

Observational Study

Observation of the effect of angiojet to treat acute lower extremity arterial embolization3491

Meng XH, Xie XP, Liu YC, Huang CP, Wang LJ, Liu HY, Fang X, Zhang GH

Outbreak of methanol-induced optic neuropathy in early COVID-19 era; effectiveness of erythropoietin 
and methylprednisolone therapy

3502

Tabatabaei SA, Amini M, Haydar AA, Soleimani M, Cheraqpour K, Shahriari M, Hassanian-Moghaddam H, Zamani N, 
Akbari MR

META-ANALYSIS

Impact of heart failure on outcomes in patients with sepsis: A systematic review and meta-analysis3511

Zhu MY, Tang XK, Gao Y, Xu JJ, Gong YQ

CASE REPORT

New clinical application of digital intraoral scanning technology in occlusal reconstruction: A case report3522

Hou C, Zhu HZ, Xue B, Song HJ, Yang YB, Wang XX, Sun HQ

Rare adult neuronal ceroid lipofuscinosis associated with CLN6 gene mutations: A case report3533

Wang XQ, Chen CB, Zhao WJ, Fu GB, Zhai Y

Enzyme replacement therapy in two patients with classic Fabry disease from the same family tree: Two 
case reports

3542

Harigane Y, Morimoto I, Suzuki O, Temmoku J, Sakamoto T, Nakamura K, Machii K, Miyata M

Immune-mediated necrotizing myopathy: Report of two cases3552

Chen BH, Zhu XM, Xie L, Hu HQ

Retroperitoneal cavernous hemangioma misdiagnosed as lymphatic cyst: A case report and review of the 
literature

3560

Hou XF, Zhao ZX, Liu LX, Zhang H

Malignant melanoma resection and reconstruction with the first manifestation of lumbar metastasis: A 
case report

3571

Guo ZX, Zhao XL, Zhao ZY, Zhu QY, Wang ZY, Xu M

Promising way to address massive intragastric clotting in patients with acute upper gastrointestinal 
bleeding: A case report

3578

Liu SX, Shi B, Liu YF, Shan JY, Sun B

Pyogenic spondylitis caused by Escherichia coli: A case report and literature review3583

Zou LC, Qian J, Bian ZY, Wang XP, Xie T

Primary ovarian choriocarcinoma occurring in a postmenopausal woman: A case report3592

Dai GL, Tang FR, Wang DQ



WJCC https://www.wjgnet.com III May 26, 2023 Volume 11 Issue 15

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 15 May 26, 2023

Treatment of severe open bite and mandibular condyle anterior displacement by mini-screws and four 
second molars extraction: A case report

3599

Huang ZW, Yang R, Gong C, Zhang CX, Wen J, Li H

Application of apical negative pressure irrigation in the nonsurgical treatment of radicular cysts: A case 
report

3612

Chen GP, Zhang YZ, Ling DH

Treatment of postherpetic neuralgia by bone marrow aspirate injection: A case report3619

Honda Pazili T

Non-target lung embolization during portal vein embolization due to an unrecognized portosystemic 
venous fistula: A case report

3625

Alharbi SR, Bin Nasif M, Alwaily HB

Acute abdomen caused by spontaneous rupture of degenerative hysteromyoma during pregnancy: A case 
report

3631

Xu Y, Shen X, Pan XY, Gao S

Atypical progress of frozen shoulder after COVID-19 vaccination: A case report3637

Jo HS, Kim HM, Han JY, Park HK

Co-existing squamous cell carcinoma and chronic myelomonocytic leukemia with ASXL1 and EZH2 gene 
mutations: A case report

3643

Deng LJ, Dong Y, Li MM, Sun CG

Diagnosis based on electromagnetic navigational bronchoscopy-guided biopsied peripheral lung lesions in 
a 10-year-old girl: A case report

3651

Meng FZ, Chen QH, Gao M, Zeng L, Lin JR, Zheng JY

Relationship between intralobar pulmonary sequestration and type A aortic dissection: A case report3658

Wang YJ, Chen YY, Lin GH



WJCC https://www.wjgnet.com IX May 26, 2023 Volume 11 Issue 15

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 15 May 26, 2023

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Gulali Aktas, MD, Professor, Department of Internal 
Medicine, Abant Izzet Baysal University Hospital, Bolu 14030, Turkey. draliaktas@yahoo.com

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 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: Ying-Yi Yuan; Production Department Director: Xiang Li; 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

May 26, 2023 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2023 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2023 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 3643 May 26, 2023 Volume 11 Issue 15

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2023 May 26; 11(15): 3643-3650

DOI: 10.12998/wjcc.v11.i15.3643 ISSN 2307-8960 (online)

CASE REPORT

Co-existing squamous cell carcinoma and chronic myelomonocytic 
leukemia with ASXL1 and EZH2 gene mutations: A case report

Lai-Jun Deng, Yang Dong, Mi-Mi Li, Chang-Gang Sun

Specialty type: Hematology

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): D 
Grade E (Poor): 0

P-Reviewer: Papadopoulos VP, 
Greece; Sultana N, Bangladesh

Received: February 16, 2023 
Peer-review started: February 16, 
2023 
First decision: March 28, 2023 
Revised: April 7, 2023 
Accepted: April 19, 2023 
Article in press: April 19, 2023 
Published online: May 26, 2023

Lai-Jun Deng, Chang-Gang Sun, Department of Hematology, Weifang Hospital of Traditional 
Chinese Medicine, Weifang 261000, Shandong Province, China

Yang Dong, Department of Clinical Pharmacy, Weifang Hospital of Traditional Chinese 
Medicine, Weifang 261000, Shandong Province, China

Mi-Mi Li, Department of Pathology, Weifang Hospital of Traditional Chinese Medicine, Weifang 
261000, Shandong Province, China

Corresponding author: Lai-Jun Deng, MS, Staff Physician, Department of Hematology, 
Weifang Hospital of Traditional Chinese Medicine, No. 1055 Weizhou Road, Kuiwen District, 
Weifang 261000, Shandong Province, China. denglaijun1982@163.com

Abstract
BACKGROUND 
Chronic myelomonocytic leukemia (CMML), a rare clonal hematopoietic stem cell 
disorder characterized by myelodysplastic syndrome and myeloproliferative 
neoplasms, has a generally poor prognosis, and easily progresses to acute myeloid 
leukemia. The simultaneous incidence of hematologic malignancies and solid 
tumors is extremely low, and CMML coinciding with lung malignancies is even 
rarer. Here, we report a case of CMML, with ASXL1 and EZH2 gene mutations, 
combined with non-small cell lung cancer (lung squamous cell carcinoma).

CASE SUMMARY 
A 63-year-old male, suffering from toothache accompanied by coughing, sputum, 
and bloody sputum for three months, was given a blood test after experiencing 
continuous bleeding resulting from a tooth extraction at a local hospital. Based on 
morphological results, the patient was diagnosed with CMML and bronchoscopy 
was performed in situ to confirm the diagnosis of squamous cell carcinoma in the 
lower lobe of the lung. After receiving azacitidine, programmed cell death protein 
1, and platinum-based chemotherapy drugs, the patient developed severe 
myelosuppression and eventually fatal leukocyte stasis and dyspnea.

CONCLUSION 
During the treatment and observation of CMML and be vigilant of the growth of 
multiple primary malignant tumors.

Key Words: Squamous cell carcinoma; Chronic myelomonocytic leukemia; Myelo-
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Core Tip: A 63-year-old male, with a long history of heavy smoking, was diagnosed with chronic 
myelomonocytic leukemia (CMML), with additional sex combs-like and enhancer of zeste homolog 2 
gene mutations, as well as non-small cell lung cancer (squamous cell carcinoma). However, no such 
mutations were found in the lung cancer tissue. In CMML patients, pulmonary manifestations are non-
specific, and the rare presence of malignant tumors in the lungs poses challenges in diagnosis. After 
receiving azacitidine, programmed cell death protein 1, and platinum-based chemotherapy drugs, the 
patient developed severe myelosuppression and eventually fatal leukocyte stasis and dyspnea. Therefore, 
during treatment and observation of CMML, medical practitioners should pay attention to the occurrence 
and evolution of solid tumors such as lung cancer, and be vigilant of the growth of multiple primary 
malignant tumors.

Citation: Deng LJ, Dong Y, Li MM, Sun CG. Co-existing squamous cell carcinoma and chronic myelomonocytic 
leukemia with ASXL1 and EZH2 gene mutations: A case report. World J Clin Cases 2023; 11(15): 3643-3650
URL: https://www.wjgnet.com/2307-8960/full/v11/i15/3643.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i15.3643

INTRODUCTION
Chronic myelomonocytic leukemia (CMML), a rare clonal hematopoietic stem cell disorder charac-
terized by myelodysplastic syndrome and myeloproliferative neoplasms, has generally poor prognosis 
and easily progresses to acute myeloid leukemia[1,2]. The simultaneous incidence of hematologic 
malignancies and solid tumors is extremely low[3], and CMML coinciding with lung malignancies is 
even rarer. Here, we report a case of CMML, with additional sex combs-like (ASXL1) and enhancer of 
zeste homolog 2 (EZH2) gene mutations, combined with non-small-cell lung cancer (lung squamous cell 
carcinoma).

CASE PRESENTATION
Chief complaints
A 63-year-old male, suffering from toothache accompanied by coughing, sputum, and bloody sputum 
for three months.

History of present illness
A 63-year-old male, suffering from toothache accompanied by coughing, sputum, and bloody sputum 
for three months, was given a blood test after experiencing continuous bleeding resulting from a tooth 
extraction at a local hospital. The results of the blood test included a white blood cell count of 111.34 × 
109/L, monocyte count of 81.99 × 109/L, hemoglobin concentration 99 g/L, and platelet count of 150 × 
109/L.

History of past illness
The patient was previously healthy.

Personal and family history
The patient in this case had a long history of heavy smoking, had no history of other major diseases nor 
any significant family history of disease.

Physical examination
The rest of physical examination was normal.

Laboratory examinations
The results of the blood test included a white blood cell count of 111.34 × 109/L, monocyte count of 81.99 
× 109/L, hemoglobin concentration 99 g/L, and platelet count of 150 × 109/L. Flow cytometry showed 
that myeloid blasts and monocytes (with a predominantly mature phenotype) accounted for 1.31% and 

https://www.wjgnet.com/2307-8960/full/v11/i15/3643.htm
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52.6% of nucleated cells, respectively. Next-generation sequencing (NGS) showed ASXL1 gene mutation 
[exon12:c.1934 dupG:p.Gly646fs; variant allele frequency (VAF) = 33.72%], and EZH2 gene mutation 
(exon18:c.2084C>T:p.Ser695Leu; VAF = 49.73%; exonc.2077A>T:p.Asn693Tyr; VAF = 46.05%). No 
abnormal chromosomal results were observed.

Imaging examinations
A subsequent ultrasound revealed an enlarged spleen.

FINAL DIAGNOSIS
Bone marrow cell morphology examination of the patient showed: (1) An abnormal proliferation of 
monocytes, interspersed with occasional naïve monocytes; (2) that well-differentiated monocytes 
accounted for 45% of total monocytes; and (3) a positive alkaline phosphatase score of 80% with 270 
points (Figure 1A). Additionally, erythroid hyperplasia was inhibited, three megakaryocytes were 
observed, and PLT was rare (Figure 1A). Based on these morphological results, the patient was 
diagnosed with CMML. Flow cytometry showed that myeloid blasts and monocytes (with a predom-
inantly mature phenotype) accounted for 1.31% and 52.6% of nucleated cells, respectively, thus 
supporting the diagnosis of CMML. A bone marrow biopsy, utilizing hematoxylin-eosin/periodic-
acid–Schiff staining, showed naïve-stage monocyte hypercellularity, with an increased granulocyte-to-
nucleated red blood cell ratio (Figure 1B). As determined using reticulocyte staining (MF-0 grade), the 
granular lineage predominantly comprised intermediate (lower-stage) and visible monocytes 
(Figure 1B). NGS showed ASXL1 gene mutation [exon12:c.1934 dupG:p.Gly646fs; variant allele 
frequency (VAF) = 33.72%], and EZH2 gene mutation (exon18:c.2084C>T:p.Ser695Leu; VAF = 49.73%; 
exonc.2077A>T:p.Asn693Tyr; VAF = 46.05%). No abnormal chromosomal results were observed. The 
patient was finally diagnosed with CMML-0 with an MD Anderson Prognostic Score (MDAPS) of 3[4]. 
Lastly, the patient had a 50-year history of smoking approximately two to four packs of cigarettes per 
day, and a computed tomography scan revealed associated lung inflammation. As treatment, 
hydroxyurea was administered on an outpatient basis for the next three months. The patient came to 
our hospital to begin treatment with the demethylating drug, azacitidine (administered at a daily 
dosage of 100 mg on days 1–7). However, bloody sputum symptoms did not alleviate with the 
improvement of CMML, and enhanced computed tomography showed soft tissue density shadows in 
the dorsal segment of the right lower lobe of the lung, and inflammation in both lungs (Figure 2). A 
subsequent tuberculin test and T-cell test for tuberculosis infection both returned positive results. To 
rule out tuberculosis, the patient was transferred to the Chest Hospital, where bronchoscopy was 
performed in situ to confirm the diagnosis of squamous cell carcinoma in the lower lobe of the lung. 
Immunohistochemistry revealed the presence of TTF-1(-), NapsinA(-), CK5/6(+), P40(+), and CK7(-) 
(Figure 3). Subsequent NGS tests conducted on the lung biopsy tissue slices revealed negative 
epidermal growth factor receptor, anaplastic lymphoma kinase, ROS1, and KRAS genes. The final 
resulting diagnosis was lung squamous cell carcinoma (T2N2M0). To determine whether the ASXL1 and 
EZH2 genes were involved in lung tumorigenesis, lung cancer tissue sections were tested for their 
presence, with negative results.

TREATMENT
After two courses of azacitidine treatment, leukocytes remained at normal levels, and partial remission 
was achieved. However, in response to subsequent lung tumor progression, the patient was 
administered with programmed cell death protein 1 (200 mg, q21) combined with DP (100 mg of 
docetaxel on day 1 and 30 mg of cisplatin on days 1–3), GP (1.2 g of gemcitabine on day 1, 8, and 30 mg 
of cisplatin on days 1–3), TP (200 mg of nab-paclitaxel on day 1 and 300 mg of carboplatin on day 1), and 
other chemotherapy regimens. Despite small doses of chemotherapy, the patient repeatedly suffered 
from grade IV myelosuppression, and multiple changes in chemotherapy regimens were similarly 
ineffective.

OUTCOME AND FOLLOW-UP
Six months later, after rapid lung tumor progression, 17% blasts were detected in the peripheral blood, 
with a white blood cell count of 122 × 109/L, a monocyte count of 43.4 × 109/L, hemoglobin concen-
tration of 95 g/L, and platelet count of 71 × 109/L. Nine months after diagnosis, the patient developed 
leukocyte stasis and dyspnea. His condition deteriorated thereafter, and he died.
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Figure 1 Morphological and biopsy results of chronic myelomonocytic leukemia bone marrow analysis. A: Pelger deformed granules (100× 
magnification), exhibiting abnormal proliferation of monocytes and occasional naïve monocytes (with well-differentiated monocytes accounting for 45% of total 
monocytes), inhibited erythroid hyperplasia, three megakaryocytes, and rare platelet; B: Increased naïve-stage cells, with an increased granulocyte-to-nucleated red 
blood cell ratio. The granular lineage predominantly comprised intermediate (lower-stage) and visible monocytes, based on reticulocyte staining (MF-0 grade; ×4 and 
×40 magnification).

DISCUSSION
The global incidence of CMML is extremely low, occurring in approximately 0.3 per 100000 people[4]. 
Based on the MDAPS and CMML Prognostic Scoring System results, the median survival period in 
CMML is 5–72 mo[5,6]. Approximately 20% of CMML patients have some form of systemic inflam-
matory or autoimmune disease affecting other organ systems[7-9]. However, the relationship between 
CMML and solid tumors is unclear[10,11]. To our knowledge, this is the first reported case of CMML 
alongside squamous cell carcinoma. As such, there is currently no standard treatment plan for the co-
occurrence of these associated malignant tumors.

In this case, we evaluated the patient’s lung condition and leukemic cell burden after lung cancer 
diagnosis. We gave priority to treatment with the demethylating drug azacitidine. Azacitidine is the 
preferred treatment for CMML, and there is increasing evidence that HMAs play an important role in 
the treatment of proliferative CMML[12]. Azacitidine and diazepam acetabine are the only lines of 
therapy approved by the US Food and Drug Administration for the treatment of CMML[13]. Unfortu-
nately, the lung malignancy did not go into remission as CMML symptoms improved, but rather 
progressed. Mutation-targeting and immunologic agents are rapidly improving the treatment of 
advanced non-small cell lung cancer[14]; however, there is no standard treatment for lung squamous 
cell carcinoma, given the low rate of target mutations and its poor response to chemotherapy.

In patients with CMML, the precursors to normal blood cells in the bone marrow are either damaged 
or suppressed, and tolerance to myelotoxic drugs is reduced. This may be the main reason for the severe 
myelosuppression observed here. There is currently no evidence of azacitidine leading to the 
progression of lung malignancies. However, since the 1970s, studies have reported a risk of myelodys-
plastic syndrome and acute myeloid leukemia transformation linked to platinum drugs commonly used 
to treat solid tumors, such as cisplatin and carboplatin, with carboplatin posing a smaller carcinogenic 
risk than cisplatin[15-17]. Chronic myelomonocytic leukemia is at risk of transforming into acute 
myeloid leukemia. After three courses of platinum-based drug therapy, more blasts had appeared in the 
peripheral blood of the patient, suggesting that the rapid progression of the disease may be related to 
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Figure 2 Enhanced computed tomography results for non-small cell lung cancer. A: Squamous cell carcinoma, showing soft tissue density in the 
dorsal segment of the right lower lobe of the lung and inflammatory lesions in both lungs; B: Next slice chest enhanced computed tomography (CT) image; C: Next 
slice chest enhanced CT image; D: Next slice chest enhanced CT image.

the use of platinum-based drugs and the presence of ASXL1 gene mutation may accelerate this 
progression. Currently, no biomarkers are available to predict treatment responses to demethylating 
agents in CMML. Nonetheless, the presence of the ASXL1 gene mutation in patients with CMML may 
reduce the benefits of demethylating-agent treatment. While another deduction is the complex 
mechanisms involved in multiple primary tumors, including genetic factors, gene abnormalities, or low 
immunity. These factors may result in accelerated evolution of malignant clone cells from earlier naïve 
cell clones. The pathogenesis of multiple primary malignant tumors is complex, the early “field cancer-
ization” theory[18] revealed the occurrence of multiple primary malignant tumors in specific areas (such 
as in the respiratory tract). The patient reported here has a long history of heavy smoking, and studies 
have shown a direct relationship between smoking and the occurrence of cancers[19]. Alternatively, 
multiple primary malignant tumors may arise via extensive migration of cancerous cells, in which tumor 
progenitor cells carrying mutant genes migrate to new sites and continue to divide and grow[20].

With the development of molecular biology, the pathogenic mechanisms of multiple primary cancers 
have been revealed at the genetic level; these include BRCA1 and BRCA2 gene mutations, ALDH2 gene 
inactivation, microsatellite instability, DNA replication errors, and aneuploidy of chromosome 17[21,22].
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Figure 3 Immunohistochemistry results and pathological manifestations of non-small cell lung cancer squamous cell carcinoma. A: HE 
staining was used to observe the pathological manifestation (×100 magnification); B: Nuclear positive (P40, ×100 magnification); C: Cytoplasmic positive (CK5/6, 
×100 magnification); D: Tumor cells with large and deeply stained nuclei, significant nucleoplasmic heterogeneity, keratinization in some areas, rich blood vessels, 
tumor cells growing around blood vessels, and polarity disappearing in some areas, showing solid nests (HE, ×400 magnification); E: Nuclear positive (P40, ×200 
magnification); F: Cytoplasmic positive (CK5/6, ×200 magnification).

With a positivity rate of 40%, ASXL1 gene mutation is thought to be an independent adverse 
prognostic factor affecting survival in CMML. In contrast, with a positivity rate of 5%, almost always 
occurring simultaneously with ASXL1 mutations, EZH2 gene mutations have no clear clinical impact on 
CMML. Both of these genes affect epigenetic regulation and histone modification[23,24]. Patients with 
two co-occurring mutations exhibited shorter survival periods and worse prognosis than those with a 
single mutation or without co-occurring mutations[25,26].

In this case, using NGS, we detected no mutations in ASXL1 or EZH2 in the patient’s lung squamous 
cell carcinoma tissue. Pulmonary manifestations in CMML patients are non-specific, and careful 
evaluation of leukemic involvement in the lungs is required to differentiate between infection, bleeding, 
leukemic infiltration, and the rare occurrence of pulmonary manifestations, presenting challenges in 
diagnosis. Computed tomography scan results are usually inconclusive, and bronchoscopy and 
bronchoalveolar lavage are typically recommended to exclude leukemic infiltration, bleeding, and 
infection. Lung biopsy[27] may be required for accurate diagnosis. The presence of this rare population 
should be given due consideration in clinical practice.

CONCLUSION
Although the simultaneous occurrence of CMML and lung malignancy is rare, two cases have so far 
been reported. Koopman et al[28] reported the case of a male patient with CMML exhibiting an IDH2 
mutation; the patient was diagnosed with non-small cell lung cancer (adenocarcinoma) during the 
observation period. Adenocarcinoma and the same mutation were observed in a lung cancer biopsy, 
suggesting its origin in CMML. Kim et al[29] reported that a male patient with non-small cell lung 
cancer developed CMML within two years after receiving platinum-based chemotherapy; furthermore, 
their cytogenetic study revealed trisomy 8. Although our case also concerned an elderly male patient, it 
involved simultaneous CMML and lung cancer, with no evidence of CMML infiltrating the lung cancer 
tissue. Therefore, we emphasize the importance of: (1) Paying attention to the occurrence and evolution 
of solid tumors, such as lung cancer, when treating and monitoring CMML treatment; and (2) being 
vigilant of the presence of multiple primary malignancies.
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