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Abstract
Chest pain is a common symptom with a complex etiology involving multiple organs and systems. Cardiovascular, 
digestive and respiratory diseases can cause chest pain. A single condition usually reformulates and can cause this 
symptom, but a combination of conditions can also cause it. This case reports a 69-year-old male suffered from 
recurrent chest pain. Coronary heart disease, gastroesophageal reflux disease and left lung adenocarcinoma were 
diagnosed successively for nearly 1 year. The patients focus on one disease, and the medical staff neglects to deal 
with multiple diseases simultaneously. Ambiguous evidence and patients’ unmotivated attitudes towards treatment 
make early diagnosis of lung cancer difficult. Treatment for coronary heart disease and gastroesophageal reflux 
disease masks the symptoms of lung cancer to some extent, resulting in a skewed diagnostic focus. This report 
highlights the need for clinicians to improve communication with patients to enhance treatment adherence and 
provide comprehensive screening, identification, and treatment of chest pain etiologies to prevent delays in patient 
treatment. The findings also suggest that awareness of the therapeutic and prognostic impact of interstitial lung 
disease on lung cancer should be improved, which is essential for the development of clinical treatment protocols.
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Introduction
Chest pain is a common symptom with a complex eti-
ology involving multiple organs and systems [1]. With 
increasing exposure to risk factors for cardiovascular 
disease, the proportion of chest pain cases attributable 
to cardiogenic causes also rises [2, 3]. Ischemic cardio-
myopathy can result in cardiac ischemia and hypoxia, 
disrupting normal myocardial metabolism and leading 
to chest pain [4, 5]. Aortic dissection forms a hematoma 
within the false lumen, compressing and stretching the 
aortic adventitia’s nerve fibres, and stimulating the ret-
ropleural and retroperitoneal plexus, thereby causing 
chest pain [6]. The prevalence of gastroesophageal reflux 
disease (GERD) is 15-20% [7]. Long-term oral use of non-
steroidal anti-inflammatory drugs may damage the lower 
esophageal sphincter increasing the risk of the disease 
[8]. Gastroesophageal reflux of gastric and duodenal con-
tents into the esophagus irritates the mucosa, leading to 
inflammation. This inflammatory response stimulates the 
nerve endings within the esophagus, which the patient 
perceives as chest pain [9].

Lung cancer is the leading cause of cancer-related mor-
tality worldwide [10, 11]. Patients with early-onset lung 
cancer are asymptomatic and require proactive screening 
or physical examinations. Low-dose Computed Tomogra-
phy (CT) screening for people at high risk of lung cancer 
may improve the early diagnosis and outcomes of those 
patients [12, 13]. Interstitial lung disease (ILD) is an inde-
pendent risk factor for lung cancer [14, 15]. However, 
it is frequently overlooked in existing predictive mod-
els. Chest pain maybe caused by tumor invasion of the 
pleura, ribs, or nerves once the tumor has reached a sig-
nificant size. In addition, herpes zoster induces chest pain 
due to viral infiltration into the intercostal nerves. Chest 
pain can also arise from compression or invasion of adja-
cent structures by mediastinal tumors once they reach a 
significant size.

This case reports the diagnostic and therapeutic course 
of a 69-year-old patient who was diagnosed with adeno-
carcinoma with multiple comorbidities, including coro-
nary heart disease (CHD) and GERD. This case exemplifies 
the need for comprehensive and balanced treatment of 
chest pain, and the patient’s attitude can affect the pro-
gression of the disease.

Case presentation
A 69-year-old male presented with chest pain to the 
Affiliated Hospital of Traditional Chinese Medicine of 
Southwest Medical University (SWMU). His chest pain 
had no obvious trigger and affected the subxiphoid 
process and the posterior back. The nature of the pain 
was unknown, and it was frequent and lasted for sev-
eral minutes. Medical history included CHD, GERD, and 
pulmonary emphysema. Current medications include 

indobufen, clopidogrel bisulfate, metoprolol succi-
nate sustained-release, rosuvastatin calcium, vonopra-
zan fumarate, and rebamipide. He is a civil servant who 
smoked for 30 years (averag 10/day) but has abstained 
for 20 years. He occasionally consumes alcohol, 4–8 
times monthly. Physical examination revealed a pal-
pably enlarged lymph node on the left supraclavicular 
bone, approximately 1.5 × 1.5 cm in size, hard, with poor 
mobility, ill-defined margins, and no tenderness. The 
lungs were hyperresonance on percussion sounds, and 
the respiratory sounds were weakened, with no rales. A 
mass measuring 3.0 × 3.0 cm was detected in the anterior 
branch of the left 5th rib, hard, with clear borders and 
tenderness. The abdomen was slightly depressed, with 
epigastric tenderness without rebound pain or muscle 
tension. The rest of the systemic investigations were 
normal. The results of the laboratory tests are shown in 
Table S1. The Electrocardiogram (ECG) is shown in Figure 
S1 A. Chest CT showed a nodule in the anterior segment 
of the upper lobe of the right lung (Fig. 1A). There was a 
nodule in the subpleural of the apical posterior segment 
of the upper lobe of the left lung (Fig.  2A). The anterior 
branch of the left 5th rib had localized bone destruction 
with a soft tissue nodular shadow (Fig.  2B). Dual-source 
CT and coronary CT angiography were further refined to 
evaluate the pulmonary nodule and coronary artery; the 
results are shown in Figs. 1B and 2C and D. Figure S2 illus-
trates skeletal representations of synaptic erosion under 
varying window settings across different body posi-
tions. He was admitted to the oncology department for 
consideration of the left lung nodule as peripheral lung 
cancer. A fine-needle aspiration of a soft tissue nodule in 
the anterior branch of his left 5th rib was performed on 
the 2nd day. Three days after the biopsy, the pathologi-
cal diagnosis clarified the nature of his subpleural solid 
nodule in the apical posterior segment of the upper lobe 
of the left lung as adenocarcinoma (Fig. 3). He was diag-
nosed with a malignant tumor (adenocarcinoma) of the 
left lung (TxN3M1 IV). Genetic testing and immunoassay 
for lung cancer were refined on the 7th day. He refused 
to refine positron emission tomography (PET)-CT or bone 
scan to clarify whether there were metastases in other 
body parts. He developed bone metastases from his lung 
malignancy and was started on bisphosphonates for anti-
osteolysis and pain relief on the 12th day. On the 14th 
day, the genetic test report suggested TP53c. 736  A > G 
(p.M246V) mutation abundance: 35.1%. PD-L1 (IHC: 22C3) 
TPS: 30.0%; CPS: 30.0. He was treated with tirilizumab for 
phase I immunotherapy. He had intensive chest pain and 
high precision radiotherapy with P-GTV 51 Gy/15F (95%) 
was performed on the anterior branch of the left 5th rib 
metastasis on the 15th day, but was only performed once 
due to intolerance.



Page 3 of 7Zhang et al. BMC Pulmonary Medicine          (2025) 25:194 

Fig. 2  Original image of an irregular solid nodule in the anterior segment of the upper lobe of the left lung and soft tissue nodule of the anterior branch 
of the left 5th rib. (A) 25 September 2024: Red arrow shows an irregular solid nodule measuring 1.5 × 1.2 cm in diameter was found in the subpleura of the 
left lung’s apical posterior segment of the upper lobe. (B) 25 September 2024: Red arrow shows localised bony destruction of the anterior branch of the 
left 5th rib accompanied by a soft-tissue nodular shadow of approximately 2.3 × 2.0 cm in diameter. (C) 29 September 2024: Red arrow shows an irregular 
solid nodule of approximately 1.4 × 1.3 cm in diameter, lobulated, with burr edges and pleural pulling, is present in the subpleura of the apical posterior 
segment of the upper lobe of the left lung and is enhanced unevenly with mild enhancement. (D) 29 September 2024: Red arrow shows localised bony 
destruction of the anterior branch of the left 5th rib accompanied by a enhanced soft tissue nodule measuring approximately 2.3 × 2.0 cm. (E) 18 Jan 
2023: Red arrow shows an irregular nodule approximately 0.6 cm in diameter in the anterior segment of the upper lobe of the left lung. (F) 14 March 
2024: Red arrow shows an irregular solid nodule approximately 1.3 × 0.9 cm in diameter in the anterior segment of the upper lobe of the left lung. (G) 15 
April 2024: Red arrow shows an irregular solid nodule approximately 1.4 × 0.9 cm in diameter in the subpleural area of the apical posterior segment of the 
upper lobe of the left lung

 

Fig. 1  Original image of an irregular solid nodule in the anterior segment of the upper lobe of the right lung. (A) 25 September 2024: Red arrow shows 
an irregular partially solid nodule of 2.3 × 1.9 cm in diameter in the anterior segment of the upper lobe of the right lung with adjacent pleural pulling. (B) 
29 September 2024: Red arrow shows an irregular 2.3 × 1.9 cm diameter partially solid nodule in the anterior segment of the upper lobe of the right lung 
with adjacent pleural pulling. (C) 18 January 2023: Red arrow shows no nodule. (D) 14 March 2024: Red arrow shows an irregular subsolid nodule of ap-
proximately 2.3 × 1.7 cm in diameter in the anterior segment of the upper lobe of the right lung. (E) 15 April 2024: Red arrow shows an irregular partially 
solid nodule approximately 2.3 × 1.9 cm in diameter in the anterior segment of the upper lobe of the right lung, with adjacent pleural pulling
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The timeline of his visit is shown in Fig.  4. Six months 
prior (19 March 2024), he presented to the Affiliated Hos-
pital of SWMU with recurrent cough and expectoration. 
The results of the laboratory tests are shown in Table 
S1. The ECG is shown in Figure S1 B. Chest CT showed a 
nodule in the anterior segment of the upper lobe of the 
right lung, which did not exist on the previous CT scan 
14 months ago (Fig. 1C, D). There was a larger nodule in 
the anterior segment of the upper lobe of the left lung 
than 14 months ago (Fig. 2E, F). According to the National 

Comprehensive Cancer Network’s guidelines for Lung 
Cancer Screening (version 2) [16], the patient needs to 
perform enhanced CT or PET-CT, or even biopsy or sur-
gical resection. The doctor informed the patient and his 
family about his current condition and the need for fur-
ther management, but he refused the suggestion.

Three weeks later (11 April 2024), he was examinated 
at the Department of Cardiovascular Medicine, the Affili-
ated Hospital of Traditional Chinese Medicine of SWMU 
for worsening chest pain. His chest pain has no obvious 

Fig. 4  The timeline of the visit

 

Fig. 3  Pathological examination. (A) HE staining. (B) Immunohistochemistry suggests that cytokeratin 7 (CK7) is expressed in cells, and the brown colour 
areas represent CK7 (+)
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trigger and often presents as a dull ache that lasts about 
1 min at a time. The likelihood of angina being caused by 
CHD is high since he has multiple risk factors for cardio-
vascular disease. The results of the laboratory tests are 
shown in Table S1. The ECG is shown in Figure S1 C. Coro-
nary angiography showed diffuse stenosis of the mid-left 
anterior descending branch at about 85% at its narrow-
est point (Fig.  5A). The percutaneous coronary interven-
tion was performed, and two stents were implanted in 
the left anterior descending stenosis (Fig.  5B). Chest CT 
scan showed the nodules in right lung (Fig.  1E) and left 
lung (Fig.  2G). Combined multidisciplinary opinion, the 
lung nodule has malignant characteristics, and there are 
pointers to improve the examination further to clarify the 
diagnosis. Unfortunately, he again refused further man-
agement. Fifteen days after discharge (08 May 2024), he 
was admitted to the gastroenterology department of this 
hospital for retrosternal pain and burning sensation. The 
results of the laboratory tests are shown in Table S1. The 
ECG showed sinus bradycardia without signs of an acute 
coronary event (Figure S1 D). A retrosternal burning sen-
sation is a typical symptom of GERD. He was treated with 
suppression of gastric acid secretion, gastric mucosa pro-
tection, and gastroduodenal enterodynamics enhance-
ment during a 13-day hospital stay. During the following 
4 months, he attended the outpatient clinic of this hos-
pital several times with chest pain and was treated with 
oral medication for CHD and GERD.

18 September 2024, he presented with hoarseness and 
a foreign body sensation in the throat. Direct laryngos-
copy showed poor left vocal cord movement and normal 
proper vocal cord movement with poor closure (Figure 
S3).

Discussion
Both bone metastasis and pleural metastasis of lung can-
cer can cause chest pain. This patient’s CT and pathologi-
cal examinations have confirmed bone metastasis from 
lung adenocarcinoma, with a TNM stage of TxN3M1 IV. 
His chest pain is most likely caused by cancerous bone 
metastasis and requires strong opioid analgesics for 
treatment. However, further clarification regarding pleu-
ral involvement was not pursued, as it would not aid in 
diagnosis or treatment. Although he has CHD with a stent 
implanted, coronary CT angiography revealed no signifi-
cant stenosis. For GERD, he has been on long-term oral 
vonoprazan fumarate and rebamipide therapy.

Here needs to be added part like that we presented 
the patient with nodular finding on chest CT scan first 
time observed on 24 Jan 2023, which revealed an irregu-
lar nodular shadow about 0.6 cm in diameter under the 
pleura of the anterior segment of the upper lobe of his 
left lung. However, as there were more scattered ground-
glass-like slightly hyperdense shadows in both lungs, 
pneumonia due to infection with novel coronavirus was 
considered, so the nodules were not well defined, no 
characteristic changes were found, and follow-up was 
not performed on time. Chest CT on both 14 March 2024 
and 15 April 2024 suggested an enlarged subpleural nod-
ule in the anterior segment of the upper lobe of the left 
lung, with an irregular morphology and increased solid 
components, within which vacuoles were seen in close 
association with blood vessels. According to the predic-
tive model [17], he had a 71% probability of malignancy 
of lung nodule malignancy. Therefore, PET-CT or surgical 
biopsy may be considered directly. Scans from Septem-
ber 2024 revealed further enlargement of a subpleural 

Fig. 5  Original image of coronary angiography. (A) Red arrow shows diffuse stenosis of the middle left anterior descending branch, with the narrowest 
point shown by the arrow being approximately 85%. (B) Red arrow shows two stents were implanted in the middle anterior descending branch, and the 
lumen of the stented segment was well visualized, with no obvious abnormal shadows or signs of luminal narrowing
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nodule, as well as possible metastasis of tumors in the 
mediastinum and ribs. The nodule was assessed as cat-
egory 4X according to the lung imaging reporting and 
data system [18], and early pathological examination 
should be performed to clarify the diagnosis. Percuta-
neous rib aspiration biopsy was performed due to the 
small size of the primary lung lesion and the low rate of 
puncture positivity. Of note, this patient’s chest CTs on 
14 March 2024, 15 April 2024 and 25 September 2024 
were all suggestive of a little scattered chronic interstitial 
inflammation in both lungs. Studies have shown that ILD 
is also an independent risk factor for lung cancer [14, 15]. 
However, most predictive models of lung cancer do not 
include ILD. ILD is a common adverse reaction after lung 
cancer treatment, and acute exacerbation of ILD during 
lung cancer treatment will significantly affect the quality 
and survival time of lung cancer patients [19]. Therefore, 
it is crucial to improve the understanding of the impact of 
ILD on the treatment and prognosis of lung cancer.

Lung cancer should be treated by clarifying the patho-
histological diagnosis and molecular typing and deciding 
the treatment plan based on the test results [20, 21]. His 
genetic test report suggests no mutations in sensitive 
genes, Eastern Cooperative Oncology Group Performance 
Status > 3. Tirilizumab was eventually administered for 
immunotherapy care. Local radiotherapy was chosen to 
target specific localized lesions based on systemic treat-
ment. For CHD, he needs regular ECG and cardiac ultra-
sound monitoring and continued use of antiplatelet 
agents, beta-receptor antagonists, Angiotensin-Convert-
ing Enzyme Inhibitors or Angiotensin II Receptor Block-
ers, and statins to reduce cardiac burden and prevent 
thrombosis. Intensive monitoring of cardiac and gastro-
intestinal adverse effects is required due to cardiovascu-
lar and gastrointestinal disorders in patients. Interactions 
between multiple drugs should also be considered to 
avoid adverse effects on the body. A multidisciplinary 
approach, involving cardiologist, gastroenterologists, 
surgeons, pulmonologists, and oncologists, to optimize 
patient treatment [22].

The patient’s unmotivated attitude led to the progres-
sion of the disease. Although he was in a good financial 
situation, he missed the opportunity to treat his lung 
cancer at an early stage because he repeatedly refused to 
be diagnosed with a biopsy. Literature data showed that 
one study that included 55,704 patients found that 2.6% 
were reluctant to undergo surgical treatment [23]. Rea-
sons for this include lack of knowledge about the disease, 
fear of surgery and financial burden. Therefore, medical 
staff should strengthen doctor-patient communication to 
establish a good doctor-patient relationship and enhance 
patients’ compliance with treatment to reduce similar 
incidents. His current outcome is partly attributable to 
the combination of multiple diseases. CHD and GERD 

mask the symptoms of lung cancer to some extent and 
lead to a skewed diagnostic focus. Improving chest pain 
by treating other diseases and equivocal evidence makes 
early diagnosis more difficult.

Conclusion
Pleura invasion and bone metastasis are common in 
Adenocarcinoma. The foci adjacent to the visceral pleura 
in the left upper lope or metastasis in the fifth rib could 
cause chest pain that might be confused with comorbidi-
ties, including angina and gastroesophageal reflux. Dur-
ing clinical work, a thorough search for possible causes of 
chest pain that are fully identified should be conducted. 
Multidisciplinary approach and doctor-patient commu-
nication should be strengthened to enhance patients’ 
compliance with treatment to reduce the occurrence of 
similar events and get better outcomes.
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