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A BSTRACT
Juvenile respiratory papillomatosis is a rare pediatric disease in which benign papillomata develop in the respiratory tract, most
commonly involving the larynx and tracheobronchial tree. Invasive pulmonary papillomatosis is an aggressive form in which the
papillomata extend into the lung parenchyma. We report a case of a 22-year-old man with a long-standing juvenile respiratory
tract papillomatosis, initially diagnosed at age 2, who subsequently developed invasive pulmonary papillomatosis and underwent
partial surgical resection for his pulmonary disease. Hypercalcemia complicated the patient’s final hospitalizations. Human
papillomavirus (HPV) typing performed on a laryngeal papilloma was positive for HPV 6/11. The lobectomy specimen revealed
malignant transformation of invasive pulmonary papillomatosis characterized by the presence of microinvasive nests of squamous
carcinoma. Immunohistochemical stain for parathyroid hormone on the invasive component was negative. Eventually, the
patient succumbed to his disease and while the family refused post-mortem examination, Positron Emission Tomography (PET)
performed during the patient’s terminal course suggested the possibility of metastasis to liver and periaortic lymph nodes. There
was no evidence of bony metastasis.
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1. I NTRODUCTION

necessary to alleviate or prevent these symptoms, and there
is often a need for tracheostomy. Papillomata spread through
Juvenile recurrent respiratory papillomatosis is a severe and the airway by direct extension and aspiration of material
disabling disease characterized by the development of benign into the distal airways during brochoscopic procedures or
papillomata in the respiratory tract, especially the larynx, but spontaneously. Less than 1% of patients develop pulmonary
in 2%-8% of patients the trachea and mainstem bronchi be- parenchymal involvement.[1]
come involved. Relentless recurrence of bulky upper airway
Pulmonary parenchymal involvement can lead to malignant
papillomata is the rule, leading to hoarseness, stridor and
transformation into well-to-moderately differentiated squarespiratory distress. Frequent bronchoscopic debulking is
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mous cell carcinoma. Rare cases have been identified in
patients with HPV papillomatosis.[2–10] When malignant
transformation occurs, there is usually a latent period of
more than 15 years from initial diagnosis.[11] Also, these
patients initially demonstrate recurrent respiratory papillomatosis prior to two and a half years of age and require
frequent papilloma debulking and tracheostomy.[7]

bronchial lesions and revealed only a small patch with HPV
effect on his left vocal cord. He next developed dyspnea on
exertion, at age 19, along with hoarseness. At the age of 21, a
laryngeal papilloma was biopsied. A bronchial washing was
suspicious for malignancy. HPV typing performed on the
laryngeal papilloma was positive for HPV 6/11 and 31/33/51;
HPV16/18 was not identified.

Furthermore, paraneoplastic hypercalcemia is a wellrecognized complication of carcinoma of the lower respiratory tract, especially of the squamous cell carcinoma type.
The syndrome appears to be mediated by parathyroid hormone related peptides. The amino terminal of parathyroid
hormone related peptides is similar with parathyroid hormone and likely exerts its systemic effects via parathyroid
hormone receptors in the kidney and bone.[12] There has
only been one reported case of a patient with invasive papillomatosis and squamous cell carcinoma with paraneoplastic
hypercalcemia.[13] We describe a case of a young adult with
juvenile respiratory papillomatosis progressing to invasive
pulmonary papillomatosis and microinvasive squamous cell
carcinoma, complicated by hypercalcemia.

During his current presentation, the patient characterized
his sputum as thick, white and often streaked with blood
and white particles. He was unable to lie flat because of the
constant necessity to cough and stated that he expectorated
more than two cups of material daily. Recent medical history
included two hospitalizations for treatment of right lung “abscess.” During the second hospitalization, multiple attempts
at percutaneous drainage of the “abscess” cavity were unsuccessful but yielded small amounts of fluid which grew alpha
hemolytic Streptococcus. Cultures and stains were negative
for fungus and acid-fast bacilli. At the time he was treated
with clindamycin and intensive hydration. Pamidronate was
also administered because his serum calcium level had increased from 12.8 to 14.6 mg/dL (normal range: 8.5 to 10.3
mg/dL).

2. C ASE PRESENTATION
A 22-year old African American man with no smoking history presented to an outpatient clinic complaining of lowgrade fever, increased sputum production, and weight loss.
The patient’s past medical history was significant for tracheobronchial papillomatosis diagnosed at age 2 when he
presented with severe respiratory distress and required tracheostomy and excision of an obstructive laryngeal papilloma. Over the next ten years, he underwent frequent bronchoscopic excisions of papillomas from his oropharynx, larynx, and upper trachea. Pathologic examination of each specimen revealed squamous papilllomas with koilocytosis and
no evidence of high-grade dysplasia. At age 14, he developed
a “ring-like” lesion in his right mid lung field. Bronchoscopy
revealed two small papillomas at the level of the mid-trachea
but none more distally. He did well and had excellent exercise tolerance and no weight loss through his teens. He was
also treated with a three-month course of acyclovir and his
chest roetgenogram remained stable for the next year. However, he continued to require frequent excisions of pharyngeal
and laryngeal papillomas which manifested as changes in his
phonation.
At age 17, a repeat chest x-ray demonstrated progression of
cystic changes in his right lung. He was started on interferon
therapy and the lesions stabilized and appeared to undergo
peripheral fibrosis. Over the next year, he did not require any
upper airway procedures. At the end of the interferon course,
rigid bronchoscopy demonstrated no tracheal or main stem
26

The patient was admitted to the hospital for intravenous
hydration, hyperalimentation, and parenteral antibiotics.
Pertinent laboratory values included a white blood count
of 22,000/mm3 (normal range: 4,000 to 11,000/mm3 ),
hemoglobin of 9.6 g/dL (normal range: 13.5 to 17.5 g/dL),
calcium 16.8 mg/dL (normal range: 8.5 to 10.3 mg/dL), and
albumin 2.3 g/dL (normal range: 3.4 to 5.4 g/dL). Other
electrolytes and liver and renal function tests were normal.
Chest x-ray showed complete opacification of the right upper
lobe with a large air fluid level and bulging of the minor
fissure. There was also consolidation of the right middle lobe
and the superior segment of the lower lobe. Computerized
tomography verified these findings and suggested that the
cavitary lesion in the right upper lobe was necrotic tumor
since the wall of the cavity was 2 cm thick in some areas. In
addition, there were two new thin-walled cystic lesions in
the left lung similar to those observed 8 years earlier in the
right mid lung field. Therapy with piperacillin-tazobactam
and clindamycin was initiated and the hypercalcemia was
appropriately managed.
Four days after admission, the patient underwent right thoracotomy for diagnostic and therapeutic purposes. With left
lung ventilation, the large cavity could not be collapsed or
dissected off the chest wall. The hilus was approached by
opening the cavity which was filled with “purulent material”
in addition to a whitish material that did not appear to be pus.
The latter was sent for frozen section examination and proved
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to be papillomatosis. The right upper lobe and superior segment of the lower lobe were replaced with tumor or confluent
massive papillomas and were resected. The middle lobe and
the remainder of the lower lobe were relatively spared and
residual disease was clearly in the left chest.
The resected surgical specimen included the entire right upper lobe and the superior segment of the lower lobe. On
sectioning, the lung was replaced by a solid, cystic, and papillary lesion. The cavitary component measured 5 cm × 4
cm × 3 cm and was lined by papillary projections and solid
areas impinged upon the visceral pleural surface.
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Microscopically, pulmonary parenchymal papillomatosis essentially replaced the right upper lobe and the superior segment of the lower lobe, including the surgical margin of the
latter. The lesion was both solid and cavitary with papillomas projecting into the cavitary component (see Figure 1A).
Characteristic koilocytotic atypism, of the type associated
with HPV cytopathic effect, was noted (see Figure 1B), and
there was evidence of extension of the lesion into the alveolar
spaces at the periphery of the solid components (see Figure
1C). There was no involvement of the bronchial margin of
the resection or lymph nodes. Uninvolved areas of the lung
showed secondary obstructive changes.

Figure 1. (A) Solid and cavitary lesion (H&E, 100x). (B) HPV cytopathic effect (H&E, 400x). (C) Extension into alveolar
spaces (H&E, 400x). (D) Squamous dysplasia (H&E, 200x). (E) Microinvasive squamous cell carcinoma (H&E, 100x). (F)
Micronests of invasive squamous cell carcinoma without basement membrane (H&E, 200x).
Published by Sciedu Press
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Moderate to severe squamous dysplasia was present in some
regions of the papillary and solid components of the lesion (see Figure 1D). In these areas, there were cellular
crowding and disorientation, nuclear pleomorphism with
coarse nuclear chromatin, mitotic figures, and intraepithelial squamous eddies. Foci consistent with microinvasive,
well-differentiated squamous carcinoma were present in peripheral areas of the solid component (see Figures 1E and 1F).
While an activated desmoplastic stroma was not identified in
these foci, micronests were not encompassed by basement
membrane material (see Figure 1F).
Because of the associated clinical hypercalcemia in the absence of demonstrable bone metastases, immunohistochemical stain for parathyroid hormone was performed on the
pulmonary microinvasive lesion but was negative.
The patient did well postoperatively with thoracic epidural
analgesia for pain control. His left lung remained expanded
and the chest tubes were removed uneventfully. Prior to discharge, he was evaluated by the oncology service with the
anticipation that he would be a candidate for chemotherapy,
radiation, interferon or a combination of therapies when his
functional status improved. His antibiotics were continued
at home after discharge on postoperative day 11.
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types 31, 33, and 51. While paraneoplastic hypercalcemia
was clinically diagnosed in our case, it could not be corroborated by parathyroid hormone immunohistochemical
staining. Additional aspects of our patient’s case included
bronchial washings which were suspicious for malignancy
several years before he died, and a PET scan, performed 3
months after his lobectomy, which suggested hepatic metastasis. Although a post-mortem examination was refused by
the family, clinical and pathologic findings at the time of
death support malignant transformation.
HPV acquired through an infected birth canal is the causation of respiratory papillomatosis, with types 6 and 11 being
most commonly identified. Guillou reported a patient with
cavitary papillomatosis who developed malignant transformation after 33 years, followed by chest wall, vertebral, and
peribronchial lymph node involvement.[14] Molecular studies
demonstrated HPV 11 DNA in both the squamous cell carcinoma and in two laryngotracheal papillomas, one of which
had been excised 20 years previously. This patient did not
smoke and had never undergone irradiation. Kerley et al.[1]
noted that because of the invasive nature of this disease, serial assessment for emergence of metastases (regional lymph
nodes, ribs, soft tissues, diaphragm, and remote sites) is advised. Additional reports note that HPV 11 is most frequently
followed by malignant transformation, followed by HPV
16/18.[15, 16] Furthermore, protein expression of p53, pRb,
p21, and p16 in recurrent respiratory papillomatosis has also
been reported. Lele studied four cases of juvenile-onset recurrent respiratory papillomatosis progressing to carcinoma
in which HPV 11 was the only human papillomavirus type
identified in all cases.[17] Also, the dysplastic and carcinomatous areas demonstrated an increased p53 and pRb and
decreased p21 expression. p16 protein expression was also
expressed in all lesions.

Two months later he returned again complaining of increasing cough and sputum production. He was not septic but
was again hypercalcemic. He was treated with amoxicillinclavulanate, cidofovir, hydration, and pamidronate. He underwent flexible and rigid bronchoscopy and was found to
have 80% obstruction of the distal trachea and 90% obstruction of the bronchus intermedius by papillomas. The masses
were debrided and the bronchus intermedius was stented with
a 15 cm × 12 mm beveled stent. His symptoms improved
markedly and he was discharged after being evaluated by
radiation oncology service after whole body PET scanning
To our knowledge, there is one other case of invasive pulsuggested “right lung cancer”.
monary papillomatosis associated with paraneoplastic hyperThree months later he required tracheal stenting and repeat calcemia of malignancy.[13] In this case, a 14-year-old with
PET scan showed probable metastases to his liver and peri- aggressive recurrent respiratory papillomatosis infiltrative
aortic lymph nodes. He never improved sufficiently to re- to lungs, intrapulmonary lymph nodes, and arteries develceive chemotherapy or radiation and died at home one month oped metastatic squamous cell carcinoma to the heart, mediafter the tracheal stent had been placed. A postmortem ex- astinum, and extra-pulmonary lymph nodes. The patient also
amination was refused by the family.
demonstrated paraneoplastic hypercalcemia of malignancy
with a serum calcium of 14.6 mg/dL. Parathyroidhormone
immunohistochemical staining was not performed. Bone
3. D ISCUSSION
metastasis were not identified.
In our patient, as in most patients with recurrent respiratory
papillomatosis, a laryngeal lesion was found to be positive C ONFLICTS OF I NTEREST D ISCLOSURE
for HPV types 6/11 but was also found to contain HPV We declare that we have no conflict interests.
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