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Abstract 

The patient is a 22-year-old female with recurrent respiratory papillomatosis (RRP) requiring multiple laser ablations, 
presents for fiberoptic bronchoscopy due to worsening cavitary lesions of the right upper lobe seen on computed 
tomography (CT) scans. While these lesions were first attributed to her human papillomavirus (HPV) infection, 
bronchial cultures revealed a methicillin-sensitive Staphylococcus aureus (MSSA) infection. Not only is this case a 
unique presentation of concurrent RRP and MSSA cavitary lesions, it also highlights the importance of avoiding 
anchoring bias and initiating investigations for other differential diagnoses. We will review epidemiology, pathogenesis, 
and current therapeutics of RRP. 
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1. Introduction

Recurrent respiratory papillomatosis (RRP) is a disease caused by human papillomavirus (HPV) 6 and 11, and resulting 
papillomas present on vocal cords and larynx. It is most commonly seen in children by vertical transmission and often 
represents benign neoplasm.1 However, HPV infections can induce cellular dysplasia and malignancy2. Lower airway 
involvement in RRP is in 1-2% of patients,3 and 80% of them require tracheostomy.2 3.3% of patients develop lung 
involvement.3 The prognosis after the involvement of lower respiratory tract tends to be poor. We present a 22 year-
old female with longstanding RRP since birth who required bronchoscopy with brushing for newly developed 
tracheobronchial lesions. 

2. Case Presentation

Our patient is a 22-year-old female with a past medical history of RRP diagnosed at 6 months of age. She denies having 
received the HPV vaccine. She requires frequent laser ablations for lesions related to RRP in both upper and lower 
airways. In 2007, a tracheal culture taken showed growth of methicillin-sensitive Staphylococcus aureus (MSSA) and 
Group B streptococcus (GBS) pneumonia by bronchial cultures. This infection was treated with intravenous (IV) 
cefazolin 800 mg three times a day for 5 days. 

In 2014, her computed tomography (CT) scan of the chest revealed a 2.3 cm right upper lobe cavitary lesion (Figure 1A 
and 1B). Bronchial cultures at that time were positive for HPV. In early 2022, she underwent laryngoscopy which 
showed an anterior glottic scar and diffuse papillomatosis of the larynx, infraglottis, and anterior trachea. Serological 
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markers of autoimmune panel, antineutrophil cytoplasmic antibodies (ANCA), vascular endothelial growth factor 
(VEGF) levels, human immunodeficiency virus (HIV) were negative. In late 2022, she developed new satellite cavitary 
lesions requiring repeat bronchoscopy and brushing. Her bronchial cultures were positive for MSSA, but not HPV. The 
patient received oral trimethoprim/sulfamethoxazole 800-160 mg twice a day for 10 days. Her repeat CT scan in 2023 
showed stable cavitation (Figure 2). 

 

Figure 1A and 1B In 2014, CT scan demonstrates a 2.3 cm cavitation within the right upper lobe 

 

 

Figure 2 In 2023, CT showed numerous satellite pulmonary cavities as a result of MSSA pneumonia 

3. Discussion 

RRP is caused by HPV, naked double-stranded circular DNA viruses that are often associated with vulvar, cervical, and 
anal cancer5. HPV can be classified as high-risk when there is involvement of E6/E7 proteins impairing DNA repair 
pathways which increases likelihood of cancer, or low-risk with more common manifestations of anogenital papillomas 
and skin warts5. HPV 6 and 11 are most commonly associated with RRP, although other high-risk variants have been 
found to cause RRP as well. 
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While vaccination efforts against HPV have decreased the incidence of RRP, it is still estimated to be 4.3 per 100,000 
children, with 75% of the cases presenting before age 31. Juvenile-onset RRP tends to be the more aggressive form of 
the disease with a higher likelihood of recurrence6. Juvenile-onset RRP is obtained via vertical transmission during 
delivery when the neonate is passed through an infected genital tract6. In fact, births with a maternal history of genital 
warts corresponded to a 231.4 times higher risk of disease in the offspring compared to births without a maternal 
history of genital warts7. Furthermore, the mode of delivery has shown correlation to transmission as neonates 
delivered by Cesarean deliveries were found to have significantly lower rates of HPV infection compared to those 
delivered by vaginal deliveries8. In our patient, Cesarean section by birth could have prevented her RRP infection caused 
by HPV. 

Currently, there is no definitive cure for RRP. The most important preventative method is HPV vaccination. A systematic 
review revealed that adjuvant HPV vaccination reduced disease recurrence and need for surgical intervention in 
patients with active disease9. Patients with aggressive RRP who received 3 doses of the quadrivalent prophylactic HPV 
vaccine showed an increased time between surgical procedures10. If our patient received HPV vaccination as a teenager, 
it could have increased her time in remission, reduced the number of necessary procedures performed, and increased 
her quality of life. 

For patients with active RRP, surgery remains the most common treatment. The goal of treatment is to remove the 
papilloma and preserve an adequate airway. The most common surgical modalities include cold metal instruments, 
micro debridement, and CO2 laser. However, patients that undergo surgical intervention commonly require multiple 
surgeries, resulting in scarring of the larynx and glottis. Another treatment option is cidofovir, an antiviral agent that is 
primarily used to treat cytomegalovirus retinitis in patients with human immunodeficiency virus; it has been used off-
label for RRP since 199811. A systematic review of RRP treatment with cidofovir reported complete resolution in 57% 
of patients and no improvement in only 8% of patients12. However, no randomized controlled trials with cidofovir have 
been conducted. Bevacizumab is another adjuvant therapy used against aggressive RRP that is refractory to treatment. 
Bevacivumab is a recombinant monoclonal antibody that inhibits the binding of VEGF to its receptor that has been 
shown to increase time between surgical interventions and decrease disease severity13. 

Anchoring bias is commonly seen in medicine as physicians tend to focus on previous diagnoses to explain new 
conditions. In this patient’s case, the cavitations were thought to be explained by her known HPV diagnosis until the 
positive MSSA culture. MSSA is known to cause cavitary lesions in the lung, particularly if the bacteria can produce the 
Panton-Valentine leukocidin (PVL)14. The main distinction in the diagnosis of our patient is the positive culture of MSSA 
found within the sample of the right upper lobe. Appropriate antimicrobial treatment of infection has been shown to 
lead to radiological resolution15 of cavitations. 

4. Conclusion 

HPV infection can cause RRP through vertical transmission, leading to recurring papilloma requiring laser therapy and 
pulmonary cavities needing surveillance and treatment. Vigilance in monitoring disease progression and detecting 
additional pathological processes can help patients stay in remission and improve quality of life. Patients with RRP may 
be susceptible to opportunistic infections, especially as adjuvant therapies with immunosuppressive agents such as 
bevacizumab become more widely used.  
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