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Verrucous carcinoma of the
tracheobronchial tree: an
underdiagnosed entity?

To the Editor:

Verrucous carcinomas, first described by ACKERMANN [1] in 1948, are rare, well-differentiated squamous cell

carcinomas in the oropharynx [2], larynx [2–4] and oesophagus [5], and seem to be associated with Human

papilloma virus (HPV) infections [6]. Macroscopically, they have a warty appearance and may easily be

mistaken for papillomas [4]. Surprisingly, although found in the larynx, there are no descriptions of this

tumour in the tracheobronchial tree.

A 74-year-old male with a history of chronic obstructive pulmonary disease and former smoking was

admitted for increasing shortness of breath. On clinical investigation he had a subfebrile temperature

(38.2uC) and dry rales. Chest radiography showed discrete infiltrates in the right lower lobe. Lung function

testing revealed an obstructive flow–volume loop with a forced expiratory volume in 1 s (FEV1)/forced vital

capacity ratio of 32% and a FEV1 of 1.1 L (37% predicted).

Although anti-obstructive treatment was intensified using inhaled b-adrenergics, steroids and antibiotic

treatment (ampicillin/sulbactam), the dyspnoea did not improve. On bronchoscopy, the distal trachea was

shown to be infiltrated by a wart-like tumour obstructing ,70% of the cross sectional area (fig. 1). The

tumour was partly removed during rigid bronchoscopy and partly destroyed by Nd:YAG (neodymium-

doped yttrium aluminum garnet) laser and cryotherapy.

As the features of the tumour raised the suspicion of squamous cell carcinoma, the patient was referred to the

department of radiation oncology for radiation therapy. Histological examination of the tumour specimens

revealed a papillary hyperplastic squamous epithelium without cell abnormalities. Ki-67 and p63 immunostain-

ing showed a slightly increased proliferation rate in the middle layer of the epithelium. In situ hybridisation for

the detection of HPV serotypes 1, 6, 7, 16, 18 and 31 showed evidence of previous HPV infection.

DNA image cytometry was performed in order to distinguish between hyperplastic and neoplastic lesions.

Feulgen staining identified DNA contents in multiples of two in the euploid cells. In addition, stem lines at

odd multiples (2.5c and 5c) could be found.
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Knowing the HPV-RNA content of the tumour, it was decided not to perform radiation therapy. Further

staging including 18-FDG (2-(18F)fluoro-2-deoxy-D-glucose) positron emission tomography-computed

tomography (CT), thoraco-abdominal and brain CT as well as a radionuclide bone scan did not provide

evidence of regional or distant metastases. Therefore, the remaining suspicious looking tissue was destroyed

by cryotherapy in a third bronchoscopic procedure.

Spirometry after removal of the entire tumour was completely normal. Follow-up using chest CT and

bronchoscopy was performed 1, 2, 3, 6, 12 and 18 months after the procedure. After both 4 and 8 weeks,

irregularities were found in the tracheal mucosa, they were biopsied and classified as granulation tissue. To

date, 24 months after the initial diagnosis, the patient has been recurrence-free.

Verrucous carcinomas are rare, well-differentiated squamous cell carcinomas that in most cases seem to be

confined to the basal membrane, but invasive growth and loco-regional metastases have also been described

[7]. While there are a number of reports on verrucous carcinomas of the larynx, we could not find any

reports about verrucous carcinomas in the tracheobronchial tree. There is only one case report about a

squamous cell carcinoma in a solitary papilloma [8]. While the clinical appearance of this tumour resembles

that of our case, the authors of the report decided on a surgical resection of the involved part of the trachea.

As verrucous carcinomas mostly only show low-grade dysplasia and focal invasion with an otherwise benign

appearance, diagnosis based on biopsies is difficult or even impossible [5, 9]. Therefore, most definitive

diagnoses are based on the examination of resected specimens [5, 10]. DEVLIN et al. [5] described a

verrucous carcinoma of the oesophagus with features very similar to the tumour found in our case. The

authors performed multiple biopsies of the tumour, none of which showed signs of malignancy. After

resection there was only one focus of submucosal infiltration with high-grade dysplasia that showed this

tumour to be malignant.

In our case we could not find mitoses or infiltration as signs of malignancy. As verrucous carcinomas are

often related to HPV infections, in particular to serotypes 16, 18, 31, 33, 39, 45, 52, and 58 [11], we used in

situ hybridisation to prove HPV infection. Chromosomal aneuploidy is an early event in malignant

transformation, especially in HPV- associated tumours [10]. To differentiate between a benign papilloma

and a carcinoma, we used DNA image cytometry which showed aneuploid stem lines at 2.5c and 5c proving

the malignant nature of the tumour.

The therapy of choice for verrucous carcinomas of the oropharynx and larynx is surgical resection or, at

least, complete excision in the early stages. Adjuvant radiotherapy has been reported for the treatment of

advanced stages of the tumour [5, 12]. As we did not perform tracheal resection, but partly removed the

tumour during rigid bronchoscopy and partly destroyed it using Nd:YAG laser and cryotherapy, we referred

the patient for adjuvant radiotherapy. However, based on older publications stating that radiotherapy of

FIGURE 1 Macroscopic view at first
bronchoscopy.
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verrucous carcinoma may lead to dedifferentiation and a higher risk of recurrence, adjuvant radiotherapy

was refused by our radiation oncologists [13]. Therefore, we removed the remaining suspicious looking

areas of the tracheal mucosa by cryoablation.

While spirometries performed in the years before the diagnosis had shown a gradual worsening of the

obstructive shape of the flow–volume curve, spirometry performed after removal of the tumour proved

complete normalisation. We suppose that the earlier findings were caused by a slow growth of the tumour

and that malignant transformation may have happened shortly before our diagnosis.

Since most verrucous carcinomas are slowly growing tumours, we suggest that the first treatment of choice

should be local thermal ablation with tracheal resection being a treatment option for recurrent disease. After

local intervention a close follow-up with bronchoscopy and CT scan is mandatory in order to detect

potential recurrence and guide further therapy.

When diagnosing papillomatous tumours in the tracheobronchial tree, the possibility of their being

verrucous carcinomas should be borne in mind. We believe that a larger number of verrucous carcinomas

would be diagnosed by using DNA image cytometry analysis.
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