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1  |  INTRODUCTION

Paraneoplastic syndrome is often not an obvious or com-
mon clinical presentation, but this report demonstrates 
that migratory arthropathies may be the first presenting 
sign for non- small cell lung cancer (NSCLC). This study 
showcases an example of paraneoplastic syndrome, so 
other healthcare providers can be aware of early NSCLC 
manifestations.

Lung and bronchus cancer is the third leading can-
cer in the United States (US) and was the leading cause 
of cancer death in 2019.1 Moreover, deaths from lung and 
bronchus cancer accounts for 23% of all deaths related to 
cancer.2 Lung cancer is split up into two broad categories: 
small- cell lung cancers and non- small cell lung cancers 
(NSCLS). NSCLS make up the majority of lung cancers 
and are comprised of adenocarcinomas, squamous cell 
cancers and large cell cancers.3 Presentations of NSCLS 
range from a peripheral nodule, a central mass, or even 
to a widely disseminated disease.3 In general, lung can-
cers are sometimes easily visualized when incidentally 
found on imaging, but other cases present more subtly. 
For example, lung cancers may initially present as para-
neoplastic syndrome with a wide variety of pathologies: 

squamous cell carcinoma presents as hypercalcemia; 
small cell as SIADH; and large cell as gynecomastia. The 
most common manifestation of paraneoplastic syndrome 
in NSCLS is connective tissue clubbing and hypertrophic 
osteoarthropathy (HOA).4

In this article, we describe a patient who experienced 
joint pain in her hands and pain in one knee, which later 
progressed to her other leg. She was ultimately found to 
have NSCLC of squamous origin. A thorough literature 
review on NIH Database has shown multiple case studies 
that show the correlation between NSCLC and HOA in-
volving large joints. One case report showed a patient with 
NSCLC who had 2 weeks of acute joint pain in all four ex-
tremities, including his hands, fingers, knees, and ankles. 
The patient was later found to have adenocarcinoma.5 
Another study by Cantini and associates retrospectively 
analyzed patients with isolated knee monoarthritis as the 
initial presenting sign.6 The study eventually found that 5 
out of 296 patients with isolated knee monoarthritis were 
found to have NSCLC.6 The conclusion that HOA is asso-
ciated with NSCLS was again demonstrated in a 2020 case 
report involving monoarthritis in the knee. Interestingly, 
this particular article showed that monoarthritis could 
spread to other joints.7The possibility of monoarthritic 
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Abstract
The aim of this study is to showcase an example of paraneoplastic syndrome, so 
other healthcare providers can be aware of early NSCLC manifestations. This is 
also important so providers do not dismiss review of symptoms that may not seem 
pertinent.
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spreading emphasizes the importance of monitoring 
arthropathies as a presenting symptom of NSCLC and 
should not be mistaken for typical osteoarthritis.

2  |  CASE PRESENTATION

This patient is a 56- year- old female who developed vague 
left knee pain, about 1 year prior to presentation at our 
office. She stated she was seen by an orthopedist a few 
months after the onset of her knee pain, and that her pain 
was determined to be osteoarthritis of the left knee. A few 
months after this diagnosis, the pain migrated to other 
sites, including her right knee, right ankle, and left foot. A 
few weeks after the pain started in her foot, she presented 
to a local urgent care due to a developing cough that she 
had had for about a week. The cough was dry in nature 
(no hemoptysis) and her only other complaints at the time 
were severe joint pain in her both knees, hands, feet and 
swelling of her fingers. She described the sensation in her 
hands and feet as pulsating and throbbing. Though the 
patient had a minimal past medical history, she did have 
a 55- pack year smoking history with cessation of tobacco 
products 2 years prior. The patient also reported vaping 
daily. While in urgent care, she received a COVID test 
(negative) and a CXR. She was sent home with azithro-
mycin for suspected community acquired pneumonia but 
was later called for a suspicious lesion found on the CXR 
located near the right lateral pleural space. This lesion 
was not seen on a CXR that she had 5 years prior for an 
unrelated issue.

She was then referred to a pulmonologist for evalua-
tion of the persistent cough and CXR finding. The pulm-
onologist did a thorough work up for the right lower lobe 
lung mass, which included a CT of the abdomen/pelvis, 
pulmonary function tests, and a PET scan of her body, 
with plans to biopsy the mass (Figure 1). A CT- guided bi-
opsy of the mass was diagnostic for invasive poorly differ-
entiated squamous cell carcinoma. PET CT scan and MRI 
of the spine revealed the mass to be without metastases. 
However, the imaging did reveal right posterolateral chest 
wall involvement.

The patient was then sent to thoracic surgery for pre- 
operative evaluation. Upon presentation to our clinic, the 
patient stated she was only taking ibuprofen for the left 
knee pain that started about a year ago. She also men-
tioned that since the time of the urgent care visit, she 
noticed progressive swelling in her phalanges and meta-
carpal bones bilaterally. She said that this swelling devel-
oped concurrently with nonproductive cough.

After appropriate clearances, the patient underwent 
a flexible bronchoscopy, right posterolateral thoracot-
omy with a right lower lobectomy with en bloc chest 

wall resection of posterior ribs 7– 8, and a mediastinal 
lymph node dissection. She was discharged on post- op 
day 4 without complications and was seen again in 
the clinic for a 1 week follow up. The final pathology 
demonstrated an 11 cm, T4 N0 M0 Stage IIIB squamous 
cell carcinoma. During the visit, she noted that her joint 
pain and swelling had significantly improved. She then 
continued on to her post- operative adjuvant chemother-
apy and follow- up surveillance appointments accord-
ing to the NCCN guidelines. Her 6- month follow- up 
PET- CT showed no evidence of active neoplastic dis-
ease (Figure 2).

3  |  DISCUSSION

Hypertrophic osteoarthropathy is a syndrome with sev-
eral stages, most often starting with clubbing of fingers 
and progressing to other symptoms such as joint pain 
and periostosis.8 These symptoms can differ in severity 
from patient to patient, making the diagnosis of HOA 
challenging.8 There are several proposed theories on the 
pathogenesis of HOA, though the exact physiology still 
remains unclear. One popular theory includes release of 
platelet derived growth factors (PDGF), prostaglandin E, 
and vascular endothelial growth factor (VEGF) by mega-
karyocytes that have bypassed the pulmonary capillary 
network.9 These growth factors lead to fibroblast prolif-
eration, distal clubbing, vascular hyperplasia, and new 
bone formation. Patients with HOA have been shown 
to have significantly higher levels of PDGF and VEGF.9 
Although the diagnosis is a clinical one, bone scintigraphy 
is a useful adjunctive for detection. Characteristic findings 

F I G U R E  1  This image is an axial image on CT showing the 
large 7.3 × 8.3 cm right lower lobe pulmonary mass. This image 
was done 13 days prior to the patients surgery, as part of the pre- 
operative work up.
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on scintigraphy include bilateral increased uptake in long 
bones, with periostitis as the hallmark of hypertrophic 
pulmonary osteoarthropathy.10

Various treatments have been shown to provide relief 
in HPO include bisphosphonates11 and octreotide.12 One 
case was also treated with an EGFR inhibitor, gefitinib.13 
It is important to understand that conventional analgesics, 
including NSAIDs have limited efficacy on HOA. Utilizing 
these alternative medications for refractory cases of HOA 
can help symptomatic relief in many patients. However, 
treatment with surgical resection of the primary tumor 
results in rapid long- term remission of symptoms.14 This 
was evident in our case with almost complete resolution 
of our patient's joint pain and swelling during her 1 week 
follow- up.

Since HOA can involve a multitude of organ systems, 
physicians should be especially aware of the signs of HOA. 
Many cases will solely manifest as clubbing in the fingers.8 
However, as in the case of our patient, migratory arthritis 
may be the patient's chief complaint. In fact, both the pre-
sentation of arthritic pain in our patient's left knee prior to 
clubbing of her fingers and the length of time from onset 
of arthritis to respiratory symptoms were unusual. Our 
case report also shows that spreading monoarthritis may 
herald adenocarcinoma of the lung.

In summary, this unique patient presentation stresses 
the importance of consistently having lung cancer on the 
differential diagnosis in the setting of any symptom re-
sembling HOA.
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