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Abstract 

This case report explored the diagnostic complexity and clinical progression of pulmonary 

metastasis in a patient initially diagnosed with chronic obstructive pulmonary disease 

(COPD). It aimed to highlight the limitations of conventional imaging, the importance of 

radiologic expertise, and the need for early cancer screening in patients with chronic 

respiratory symptoms. A 72-year-old male patient presented with chronic dry cough, dyspnoea, 

and fatigue. Initial evaluation included chest radiography and spirometry, leading to a 

diagnosis of COPD. Nodules, which could have prompted diagnosis of pulmonary metastasis, 

were missed by the attending physicians. The patient was managed with bronchodilators, 

pulmonary rehabilitation, and supplemental oxygen. After discontinuing treatment, he returned 

with abdominal symptoms and worsening respiratory symptoms. Repeat CXR and CT scans 

reported by a radiologist revealed hepatocellular carcinoma and lung metastases, respectively. 

The widespread metastasis within a short period of space suggested a highly vascularised   

primary malignancy.  

Keywords: chronic obstructive pulmonary disease; metastasis; CXR, CT scan, hepatocellular 

carcinoma  

Introduction  

Chronic obstructive pulmonary disease (COPD) has emerged as a significant global health 

issue, contributing to an estimated 300 million deaths annually (WHO, 2019). It ranks as the 

third leading cause of mortality worldwide, with a prevalence rate of 12.2% (Olortegui-

Rodriguez et al., 2014; WHO, 2019). Beyond its direct impact, COPD is recognised as a 

contributing factor to lung cancer and is linked to unfavourable clinical outcomes (Wang et al., 

2018). Although smoking is a well-known risk factor, the precise biological mechanisms by 

which COPD independently elevates lung cancer risk remain unclear. Qi, Wen, and Xiong 

(2022) emphasised the need for further investigation into the interplay between these two 

conditions. Additionally, Forder et al. (2023) proposed that the presence of COPD may 
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facilitate pulmonary metastasis, though the specific role it plays in this process is still poorly 

understood. Existing research has only minimally addressed the underlying mechanisms, and 

no definitive conclusions have been reached (Forder et al., 2023). This case report explored a 

clinical case involving a patient with COPD who experienced rapidly advancing lung 

metastasis originating from hepatocellular carcinoma. The case detailed the patient's medical 

history, presenting symptoms, diagnostic findings, and treatment approach. 

Case presentation 

A 72-year-old man arrived at the outpatient clinic complaining of a persistent dry cough, 

shortness of breath, and general fatigue. He had no history of smoking, no known 

environmental exposures, and no comorbidities, i.e., factors that typically complicate 

pulmonary diagnoses (Kaplan, 2019). Due to the absence of fever or sputum production, 

pneumonia and other infectious causes were ruled out (Benich III & Carek, 2011). His age 

raised concern for malignancy, including lung cancer or mesothelioma, even in the absence of 

haemoptysis or smoking history (The Mesothelioma + Asbestos Awareness Center, 2020). His 

symptoms were initially attributed to chronic obstructive disease.   

A chest X-ray was requested as an initial imaging investigation. The CXR is shown in Figure 

1. A chest X-ray revealed hyperinflated lungs and prominent broncho-vascular markings. 

Though not diagnostic, these findings suggested COPD, prompting spirometry testing. The 

spirometry showed a forced expiratory volume in one second (FEV1) of 56%, consistent with 

GOLD stage II COPD (Global Initiative for Chronic Obstructive Lung Disease, 2023; Kuzniar, 

2023). The patient was started on bronchodilators, supplemental oxygen, and pulmonary 

rehabilitation. Initially, his condition stabilised. 

However, four months later, he returned with abdominal swelling, epigastric pain, and 

worsening dyspnoea. What followed was a rapid diagnostic shift that revealed a far more 

aggressive pathology, one that had been silently progressing.  
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Figure 1: CXR at initial visit showing hyperinflated lungs and increased broncho-vascular 

marking suggestive of COPD 

Upon returning in the fourth month, repeat chest radiography revealed multiple rounded 

nodules, which had been missed by the physicians in earlier films. Figure 2 shows the repeat 

CXR whilst Figure 3 demonstrates missed nodules. A radiologist’s interpretation confirmed 

the presence of pulmonary metastases. The widespread metastasis within a short period of 

space suggests a highly vascularised   primary malignancy.  

                                                                                     
Figure 2: Repeat CXR showing multiple widespread rounded nodules in keeping with metastasis 
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Figure 3 & 4: Showing nodules which were missed during initial presentation 

Subsequent abdominal ultrasound revealed liver lesions and ascites. CT imaging confirmed 

hepatocellular carcinoma with widespread lung metastases (Hennedige & Venkatesh, 2013). 

Figures 5 and 6 show the CT findings. The oncologist diagnosed stage 4B cancer. Due to the 

advanced stage rapid progression, and resource limitations, curative options were not feasible. 

Palliative therapy was suggested; unfortunately, the patient passed away five days into 

admission. 

    
Figure 5: Axial CT non contrast showing an ill-defined heterogenous liver texture 

 
Figure 6: Axial post contrast CT showing large mass in the left lobe with satellite nodules in 

keeping with hepatocellular carcinoma  
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Discussion 

This case highlights several critical issues in the diagnosis and management of pulmonary 

metastases in patients with COPD. First, it underscores the limitations of chest radiography in 

detecting small pulmonary nodules. While chest X-rays are widely used in initial respiratory 

assessments, their sensitivity for early metastatic lesions is low, especially when interpreted 

without radiologic expertise (Seo et al., 2001). 

The initial chest X-ray was reviewed by general physicians without radiologist input, resulting 

in missed nodules that were only identified during the follow-up visit. Fleischner Society 

guidelines recommend CT evaluation for suspicious nodules, particularly when clinical 

symptoms persist or worsen (Gerull, Puri, & Kozower, 2021). Had these guidelines been 

applied earlier, a CT scan might have facilitated timely detection of metastases. 

Second, the case illustrates how COPD-related inflammation may contribute to metastatic 

spread. Chronic inflammation in COPD can alter the pulmonary micro-environment, making 

it more conducive to tumour cell adhesion and invasion. Neutrophil protease-mediated 

degradation of thrombospondin-1 (Tsp-1), an anti-metastatic factor, has been implicated in this 

process (El Rayes et al., 2015). This mechanism may explain the rapid progression of 

pulmonary metastases in this patient. 

Third, the radiologic pattern of dispersed nodular lesions on chest X-ray and CT was consistent 

with metastases from a hyper-vascular primary tumour. Hepatocellular carcinoma, renal cell 

carcinoma, and neuroendocrine tumours are known for their aggressive metastatic behaviour 

and vascular nature (Nakamura et al., 2020). In this case, the absence of systemic signs and the 

imaging characteristics helped rule out other differentials such as fungal infections, sarcoidosis, 

and septic emboli. 

A diagnosis of hepatocellular carcinoma was made without biopsy. The decision not to perform 

a biopsy was based on the clarity of imaging findings. In advanced-stage cancer, imaging alone 

can often provide sufficient diagnostic information, especially when the risks of invasive 

procedures outweigh the benefits (Hennedige & Venkatesh, 2013). While radiation therapy 

might have offered palliative relief, resource limitations prevented its use (Gutiérrez et al., 

2021). 
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Finally, the case emphasises the importance of patient adherence to treatment. Poor inhaler 

technique and non-adherence are common challenges in COPD management, often leading to 

suboptimal outcomes (Vanoverschelde et al., 2021). However, individual variability in 

treatment response must also be considered (Blattmann et al., 2017). 

Conclusions and recommendations 

This case underscores the diagnostic complexity of managing COPD patients who present with 

atypical symptoms. It highlights the limitations of chest radiography, the importance of 

radiologist input, and the potential role of chronic inflammation in accelerating metastatic 

spread. The rapid progression of pulmonary metastases in this patient helped the radiologist 

suggest the possible primary malignancy.  

Early detection of metastases is critical for guiding treatment decisions and improving patient 

outcomes. In resource-limited settings, where access to advanced imaging and oncology 

services may be constrained, clinical judgment and radiologic expertise become even more 

vital. We recommend implementing low-dose CT protocols for COPD patients with persistent 

or unexplained symptoms, regardless of smoking history. This approach may improve early 

cancer detection and reduce diagnostic delays. To reduce interpretive errors, imaging 

departments must ensure that all chest imaging in respiratory cases are reviewed by a qualified 

radiologist. This step can significantly enhance diagnostic accuracy and prevent missed 

findings. 

Ethical considerations 

Verbal informed consent was obtained from the patient. The patient was fully informed about 

the nature and purpose of the report, including the potential for publication. Any identifying 

information was anonymised to protect the patient’s privacy.  
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