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With the widespread use of plain chest CT scans, the detection of early-stage
lung cancer has risen. This manuscript reviews surgical strategies for young
patients with early-stage ground-glass nodules (GGNs) indicative of lung
adenocarcinoma (LUAD), based on a case study and literature review, aiming
to provide clinical insights for management. A 15-year-old adolescent male
patient who underwent a routine chest CT, which revealed a ~0.7 c GGN in the
right upper lung. A follow-up CT on April 20, 2025, showed interval growth to
approximately 9 X 8 mm in the apical segment. On July 1, 2025, the patient
underwent wedge resection of the right upper lung via VATS. Postoperative
pathology confirmed minimally invasive LUAD. The patient recovered well and
was discharged the following day. A review of literature (2020-2025) identified
eight cases of lung cancer in patients <18 years. Two patients did not undergo
operation due to advanced disease. The remaining underwent surgical resection,
with two requiring adjuvant therapy. In summary, lung cancer should be
considered in the differential diagnosis of pulmonary nodules detected on
plain chest CT. The decreasing age of onset underscores the need for timely
intervention to prevent delayed treatment and improve prognosis.
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Background

Lung cancer ranks among the leading causes of cancer incidence and mortality
worldwide, comprising non-small cell carcinoma and small cell carcinoma. Surgical
management remains the preferred treatment for early-stage disease, offering a favorable
prognosis, whereas patients with advanced-stage lung cancer have poor outcomes (1).
Many patients are diagnosed late due to the absence of typical symptoms, leading to
treatment delays. Therefore, early diagnosis is of critical importance.

In recent years, the widespread use of plain chest computed tomography (CT) has
significantly increased the detection of lung cancer, particularly following coronavirus
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disease 2019 (COVID-19) infection, highlighting its role in early
diagnosis. However, young children typically undergo plain chest
X-rays for routine physical examinations. Lung cancer in this
population frequently presents with nonspecific features, leading
to delayed or missed diagnoses (2), and potential disease
progression. Although the incidence of lung cancer in children is
rising, diagnostic strategies, perioperative management, and
treatment decision-making remain suboptimal. Therefore, by
presenting the treatment course of a young patient (Figure 1),
supported by a literature review, this study offers new insights and
recommendations for the management of pediatric lung cancer.

Case description

A 15-year-old man presented with a history of long-term,
intermittent chest pain. Over three years earlier, chest CT

On April 20, 2025, the
chest CT scan showed a
GGN in right upper lung,

with a cystic cavity

| visibleinthecenter |
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revealed a ground-glass nodule (GGN) in the right upper lung,
measuring approximately 0.7 cm in diameter (Figure 2A). The
patient reported no respiratory symptoms such as cough or
expectoration. There was no known family history of genetic
disorders or malignancies, and he had no history of smoking or
alcohol use. On February 3, 2024, a chest CT performed at our
hospital identified a GGN in the right upper lung, approximately
the size of a copper coin (Figure 2B). Follow-up CT scans on April
20, 2025, and June 27, 2025, revealed a mixed GGN in the apical
segment of the right upper lobe with a small cystic cavity. The lesion
had enlarged to approximately 9 x 8 mm compared with the
previous examination (Figures 2C, D).

On admission, physical examination findings were: temperature
36.8°C, respiratory rate 18 breaths/min, pulse 80 beats/min, and
blood pressure 129/89 mmHg. The patient was alert, with no palpable
lymphadenopathy. Breath sounds were clear bilaterally without rales.
Cardiac borders were normal, rhythm was regular, and no

The patient was
successfully discharged
from the hospital on
July 2, 2025

Three years ago, the
chest CT scan indicated
a GGN in right upper
lung

FIGURE 1

thoracoscopic wedge
resection of the right
upper lung was

On July 1, 2025, a

Schematic representation of the follow-up and treatment process of pediatric patients in our hospital

FIGURE 2

Chest CT scan showing a nodule in the right upper lung of the patient during follow-up (2022-2025). (A) July 3, 2022; (B) February 3, 2024; (C) April

20, 2025; (D) June 27, 2025,
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FIGURE 3
Postoperative pathological examination confirming lung adenocarcinoma.

FIGURE 4
Postoperative chest X-ray demonstrating satisfactory lung recruitment.

TABLE 1 Reported cases of LUAD in patients (2020-2025).

Name Year Age Sex Diseases Tumor size in CT @ Surgical Stage Pathology Ref
Wen et al. 2024 9 Female - 8x8mm Yes 1A1 LUAD 3)
Megaro et al. 2021 17 - Diabetes - No v LUAD (4)
Zhou et al. 2025 9 Female - 19x16mm Yes 1A2 LUAD (5)
Zhou et al. 2021 13 Male - - No v LUAD (6)
Wu et al. 2020 17 Female - 55mm Yes 11B LUAD 7)
Aliyeva et al. 2022 14 Female JSS 4mm Yes - Mucous LUAD (8)
Wang et al. 2022 18 Female - 58x58x50mm Yes 1IB LUAD )
Shahkar et al. 2023 8 Female - 32x25mm Yes 1A3 LUAD (10)

JSS, Juvenile systemic sclerosis.
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pathological murmurs were detected. The abdomen was soft and
non-tender, without rebound tenderness or hepatosplenomegaly.
No lower-extremity edema was present.

After preoperative evaluation, the patient underwent
thoracoscopic wedge resection of the right upper lobe on July 1,
2025. A single-port approach was made through a 2.5 cm incision at
the fourth intercostal space along the right midaxillary line.
Intraoperative inspection revealed no pleural effusion. The nodule
was localized using preoperative non-contrast chest CT. The lesion
and surrounding lung tissue were elevated to ensure adequate
margins, and the nodule was excised with surrounding
parenchyma using a thoracoscopic linear stapler.

Intraoperative frozen section analysis confirmed minimally
invasive adenocarcinoma. Hemostasis was meticulously secured. The
right lung was re-expanded under direct vision, and the chest tube was
removed following complete evacuation of air. Final pathology
confirmed minimally invasive lung adenocarcinoma, pT1aNOMO,
stage IA1 (Figure 3). The tumor measured approximately 0.7 cm in
the most significant dimension, with a 0.3 c¢m invasive component,
demonstrating acinar architecture. No pleural involvement,
lymphovascular invasion, perineural infiltration, or spread through
air spaces was identified. Both surgical and bronchial margins were
tumor-free. Lung cancer gene mutation testing was not performed.
Postoperative management included symptomatic support with
antibiotics (penicillin), mucolytics, and analgesics. The patient’s
recovery was uneventful. A chest X-ray on postoperative day 1
showed no significant pneumothorax (Figure 4), and the patient was
discharged in stable condition. During a phone follow-up, the patient’s
family reported that he is doing very well.

Literature review

A PubMed search of studies published between 2020 and 2025
identified eight case reports of lung GGNs in patients <18 years (3-
10). The annual distribution included one report in 2020, two each
in 2021 and 2022, and one per year from 2023 to 2025. Most cases
were reported in female patients (Table 1). Three patients were
incidentally detected through screening chest CT, and five were
found following chest CT performed after symptoms of cough,
hemoptysis, or fever. Two patients had comorbidities (diabetes or
juvenile systemic sclerosis). None reported smoking or genetic
family history. Two patients were diagnosed at advanced stages
and received antitumor therapy without surgical resection. Two
others were classified as stage IIB postoperatively and underwent
adjuvant therapy (Table 1).

Discussion

Plain chest radiography cannot reliably detect or characterize lung
GGNs, making chest CT essential for diagnosis. The incidence of
GGN's has increased in recent years (11), with more cases reported in
younger patients. Greater health awareness has contributed to the
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broader acceptance of chest CT for detecting pulmonary GGNs. In our
case, the lesion was initially detected when the patient was 12 years old
during a chest CT scan requested by his parents. The nodule was
considered suspicious for early-stage lung cancer. However, given the
patient’s asymptomatic status, conservative management was chosen.
Over three years of follow-up, the lesion demonstrated slight
progression. A repeat CT scan revealed a small cystic cavity within
the mixed GGN in the apical segment of the right upper lung, further
raising concern for malignancy.

Lung GGNs can frequently be cured with timely intervention.
In this case, the nodule was successfully removed via thoracoscopic
wedge resection of the right upper lung. Intraoperative frozen
section analysis confirmed minimally invasive LUAD, and no
additional resection was required. Final staging was pT1aNOMO,
stage IAl, consistent with published findings. Among pediatric
cases identified in our literature review, the average age was 11.9
years old. Among the eight patients, there were one male, six
females, and one with unreported gender. Lung cancer was
incidentally detected via screening chest CT in three patients,
while the remaining five underwent CT examination after
presenting with symptoms such as cough, hemoptysis, or fever.
Two patients, diagnosed with advanced disease preoperatively,
received neoadjuvant anti-tumor therapy and did not undergo
surgical resection. Another two patients were pathologically
staged as IIB postoperatively and received adjuvant therapy. This
finding underscores the critical importance of early detection in this
patient population. Combined analysis of individual case reports
and literature reviews suggests that younger age is associated with
higher malignancy, reinforcing the value of early surgical treatment.

Diagnosing lung cancer in younger patients remains
challenging, as most are asymptomatic with no significant
medical history. Few undergo chest CT proactively, leading to
missed diagnoses. In this case, the patient underwent a CT for
unexplained chest pain, which revealed the GGN—an incidental but
fortunate finding. However, whether routine CT screening should
be performed in all young patients remains controversial. In
addition, this study has some limitations. The postoperative
follow-up period for the patient is relatively short, and the patient
is currently attending classes at school and unable to come to the
hospital for re-examination. This requires us to pay attention to the
follow-up results of the patient in the later stage. In conclusion,
chest CT is essential for evaluating pulmonary space-occupying
lesions. Lung cancer should be included in the differential diagnosis
of early-stage findings, particularly as the age of onset continues to
decline. Active treatment strategies in young patients are strongly
recommended to avoid missing the optimal window for
intervention and to improve prognosis.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding authors.

frontiersin.org


https://doi.org/10.3389/fonc.2025.1704977
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Zhang et al.

Ethics statement

The studies involving humans were approved by The Ethics
Committee of Taihe hospital. The studies were conducted in
accordance with the local legislation and institutional
requirements. Written informed consent for participation in this
study was provided by the participants’ legal guardians/next of kin.
Written informed consent was obtained from the individual(s) for
the publication of any potentially identifiable images or data
included in this article. Written informed consent was obtained
from the participant/patient(s) for the publication of this
case report.

Author contributions

Q-XZ: Conceptualization, Data curation, Methodology,
Visualization, Writing-original draft, Writing - review & editing.
QG: Conceptualization, Data curation, Methodology, Visualization,
Writing - original draft. DL: Conceptualization, Data curation,
Methodology, Visualization, Writing - original draft. TL: Data
curation, Validation, Writing - review & editing. X-YL:
Conceptualization, Data curation, Validation, Writing - original
draft. HL: Software, Validation, Writing — review & editing. JZo:
Investigation, Validation, Writing - review & editing. MZ: Data
curation, Funding acquisition, Validation, Writing - review &
editing. JZa: Conceptualization, Data curation, Funding acquisition,
Investigation, Validation, Writing - review & editing. C-YL:
Conceptualization, Data curation, Funding acquisition,
Investigation, Validation, Writing — review & editing.

References

1. Guo Q, Li D, Luo X, Yuan Y, Li T, Liu H, et al. The regulatory network and
potential role of LINC00973-miRNA-mRNA ceRNA in the progression of non-small-
cell lung cancer. Front Immunol. (2021) 12:684807. doi: 10.3389/fimmu.2021.684807

2. Neville HL, Hogan AR, Zhuge Y, Perez EA, Cheung MC, Koniaris LG, et al.
Incidence and outcomes of Malignant pediatric lung neoplasms. J Surg Res. (2009)
156:224-30. doi: 10.1016/j.js5.2009.03.100

3. Wen G, Shou T, Chen J, Song L. Synchronous primary minimally invasive
adenocarcinoma with inflammatory myofibroblastic tumor of the lungs in a 9-year-old
child. Asian J Surg. (2024) 47:2926-7. doi: 10.1016/j.asjsur.2024.02.040

4. Megaro G, Miele E, Spinelli GP, Alessi I, Del Baldo G, Cozza R, et al. Long-term
response to crizotinib in a 17-year-old boy with treatment-naive ALK-positive non-
small-cell lung cancer. Cancer Rep (Hoboken). (2022) 5:e1483. doi: 10.1002/
cnr2.1483

5. Zhou P, Zhaxi C, Jiang L. A unique case of pulmonary minimally invasive
mucinous adenocarcinoma arising from atypical goblet cell hyperplasia in the
bronchial epithelium of a 9-year-old girl. BMC Pediatr. (2025) 25:333. doi: 10.1186/
512887-025-05683-9

6. Zhou D, Gulinuer W, Zhu N. Chemotherapy in combination with
pembrolizumab and antiangiogenesis in young patients with advanced primary

Frontiers in Oncology

05

10.3389/fonc.2025.1704977

Funding

The author(s) declare that no financial support was received for
the research, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure
accuracy, including review by the authors wherever possible. If
you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

pulmonary mucinous adenocarcinoma: Two case reports. Sci Prog. (2021)
104:368504211061971. doi: 10.1177/00368504211061971

7. Wu H, Ye Q, Razzano D, Tugal O, Rosenblum J, Weigel T, et al. Primary lung
cribriform adenocarcinoma with squamoid morules harboring somatic CTNNB1
mutation in a never-smoked healthy adolescent. Pediatr Dev Pathol. (2020) 23:472-
5. doi: 10.1177/1093526620957219

8. Aliyeva A, Adrovic A, Ocak S, Batur §, Yildiz M, Haslak F, et al. A case of juvenile
systemic sclerosis and congenital pulmonary airway malformation related mucinous
adenocarcinoma of the lung: paraneoplastic syndrome or just a coincidence? Turk J
Pediatr. (2022) 64:394-9. doi: 10.24953/turkjped.2020.2997

9. Wang B, Jin H. A case report of low grade fetal lung adenocarcinoma with TP53
mutation. Med (Baltimore). (2022) 101:€29047. doi: 10.1097/MD.0000000000029047

10. Shahkar L, Bigdeli N, Mazandarani M, Lashkarbolouk N. A rare case of pulmonary
adenocarcinoma in an 8-year-old patient with persistent respiratory manifestation: A case
report study. Case Rep Oncol. (2023) 16:739-45. doi: 10.1159/000531986

11. Tong S, Jiang N, Wan JH, Chen CR, Wang SH, Wu CY, et al. The effects of the
prognostic biomarker SAALL on cancer growth and its association with the immune
microenvironment in lung adenocarcinoma. BMC Cancer. (2023) 23:275. doi: 10.1186/
512885-023-10741-5

frontiersin.org


https://doi.org/10.3389/fimmu.2021.684807
https://doi.org/10.1016/j.jss.2009.03.100
https://doi.org/10.1016/j.asjsur.2024.02.040
https://doi.org/10.1002/cnr2.1483
https://doi.org/10.1002/cnr2.1483
https://doi.org/10.1186/s12887-025-05683-9
https://doi.org/10.1186/s12887-025-05683-9
https://doi.org/10.1177/00368504211061971
https://doi.org/10.1177/1093526620957219
https://doi.org/10.24953/turkjped.2020.2997
https://doi.org/10.1097/MD.0000000000029047
https://doi.org/10.1159/000531986
https://doi.org/10.1186/s12885-023-10741-5
https://doi.org/10.1186/s12885-023-10741-5
https://doi.org/10.3389/fonc.2025.1704977
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Therapeutic dilemmas in young children with lung cancer: a case report and literature review
	Background
	Case description
	Literature review
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


