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Laryngeal papillomatosis is the most frequent benign 
neoplasia in children. It is caused by HPV 6 and 11. The 
lesions are exophytic and highly recurrent, compromising 
the airway mucosa, mainly the larynx. Study design - clinical 
prospective. Aims: to show morphologic alterations of the 
epithelium (light and electron microscopy) in the HPV-6 
lesions. Methods: specimens of laryngeal lesions obtained 
during surgery of four children (1 male, 3 female) were 
submitted to HPV typing (PCR), light microscopy and 
electron microscopy. Results: in all specimens, HPV type 
6 was found. Epithelial projections were found by electron 
microscopy with superficial cells in desquamation. Light 
microscopy showed exophytic projections of the keratinized 
stratified squamous epithelium overlying a fibrovascular core. 
Koilocytes (vacuolated cells), suggesting the viral infection 
by HPV, were identified. No alterations were seen in the 
basement membrane and corion. Ultraestrutural analysis 
showed vacuolated cells with clear cytoplasmic inclusions, 
intercellular injuries and widening intercellular spaces. 
Conclusions: morphologic alterations of the epithelium 
in the HPV-6 lesions are superficial, and additional studies 
including the others HPV types are needed to show the more 
aggressive and extensive aspect of the disease.
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INTRODUCTION

Laryngeal papillomatosis is a benign neoplasm 
characterized by exophytic proliferative lesions of connec-
tive tissue covered by epithelium. It usually starts in the 
commissure and anterior third of the vocal folds, and may 
eventually affect all of the larynx, and even the trachea, 
bronchii and lung parenchyma in some cases. Lesions are 
generally multiple, rarely solitary.1-3

The juvenile form affects children in their first years 
of life; symptoms include fixed hoarseness that becomes 
progressive dyspnea an eventually dramatic clinical pic-
tures of respiratory discomfort and stridor. In these cases, 
there are multiple vegetating confluent lesions occluding 
the glottic lumen, often extending to supra- and subglottic 
structures. The adult form affects adolescents and adults; in 
these cases there are fewer lesions that are focal and less 
recurring, but the malignancy potential is increased.3,4

Ullman was the first to describe the viral etiology 
of laryngeal papillomatosis, in 1923.5 The virus itself, the 
HPV (human papillomatosis virus), was demonstrated 
by electron microscopy, in situ hybridization techniques 
and the polymerase chain reaction (PCR).6-8 As these 
techniques developed, different subtypes of papillomavi-
rus were identified; there are currently over 60 of these 
subtypes. Laryngeal papillomatosis is the most important 
manifestation of HPV laryngeal infection, mostly involving 
the subtypes 6 and 11, which are also involved in genital 
condylomas.9 On the other hand, subtypes 16 and 18 are 
involved in laryngeal neoplasms and in uterine cervical 
carcinomas.10,11

Notwithstanding these advances in HPV DNA 
studies, its transmission mode remains unclear. HPV is 
positive in the airways of neonates and in maternal ge-
nital condylomas, which suggests that it is transmitted in 
the birth canal, from mothers with genital condylomas.12

Occasionally, however, HPV is positive in newborns of 
mother with no history of genital condylomas, suggesting 
the possibility of latent or subclinical products, which may 
explain recurrences after a long time period of disease 
remission.13

Some studies have found HPV in benign larynge-
al lesions such as polyps, Reinke’s edema, leukoplasia, 
lichen planus, and even in the normal mucosa of the 
mouth.14,15 Thus, the presence of HPV in the upper airway 
mucosa may not to be the determining factor for disease. 
Other simultaneous factors have been looked at, such as 
immunodeficiency and associated infection, particularly 
the herpes virus, the Epstein Barr virus (EBV) and the 
cytomegalovirus (CMV).16,17 Some authors have tried to 
demonstrate a possible genetic susceptibility that would 
lead or not to the development of laryngeal papillomatosis 
as a result of epithelial HPV infection.18,19

Laryngeal papillomatosis is still a major challenge 

to pediatricians, infectologists, immunologists and otorhi-
nolaryngologists, even with recent advances in diagnosis. 
New research on HPV has added precious information to 
help elucidate the mysteries around this disease. However, 
there have been few morphological studies in this area.

The purpose of this study was to analyze morpho-
logical alterations seen in laryngeal papillomatosis caused 
by HPV subtype 6.

MATERIAL AND METHOD

The Research Ethics Committee of the institution 
in which the investigation was done approved the study 
(protocol number 411/2006). Specimens collected during 
surgery of four children with a diagnosis of laryngeal 
papillomatosis were analyzed, and these children were 
monitored in the Speech Therapy and Voice Disorder Unit 
where the study was done. The children included in this 
study consisted of one boy and three girls; three of them 
were aged between 3 and 6 years, and one was aged 15 
years. All children presented with hoarseness and respi-
ratory discomfort, mostly upon significant effort; all had 
already undergone various surgical procedures in the past. 
None of their mothers reported the presence of papillary 
lesion or prior treatment of condyloma.

At the time of surgery, fragments of laryngeal lesions 
were reserved for light and electron (transmission and 
scanning) microscopy and for defining the HPV subtype 
using molecular techniques.

Light microscopy - fragments were first fixated in 
10% formaldehyde for at least 48 hours, then included in 
paraffin, sectioned, and hematoxyllin-eosin (HE) stained. 
The specimens were also PAS (periodic acid-Schiff) stained 
for clearer imaging of the basement membrane. Next, the 
histological slides were examined under light microscopy 
at different magnification, and the images were taken using 
a digital camera (Leica Q-Win software version 3.1).

Electron microscopy - scanning and transmission 
electron microscopy were done on new fragments fixated 
in 2.5% glutaraldehyde, according to the procedures descri-
bed by the Electron Microscopy Center of the Bioscience 
Institute (Centro de Microscopia Eletrônica do Instituto 
de Biociencias). Following preparation, specimens were 
examined and photographed under scanning electron 
microscopy (SEM 515, Philips - Holland), at 15KV. The 
exposed surface was tracked quadrant by quadrant, and 
then photographed at increasing magnification. Sections 
were also examined and photographed under transmis-
sion electron microscopy (model EM 301, Philips AG 
- Holland).

The results of morphological analysis were presen-
ted descriptively.

HPV typing - viral DNA was extracted using a 
CTAB (cetyltrimethylammonium bromide) solution and 
tested with the polymerase chain reaction (PCR). Viral 
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DNA was transferred to the membrane using the Dot Blot 
technique, for typing. Marked probes from the kit AlkPhos 
Direct (Amersham) were used to detect the types of HPV. 
The amplification efficiency was monitored by 1.5% aga-
rose gel reaction electrophoresis (Gibco BRL). The size 
of amplified products were compared with the 123 pb 
standard (Gibco BRL) and photographed under ultraviolet 
transillumination.

RESULTS

In this study all of the specimens that were exami-
ned belonged to the HPV subtype 6. The vocal fold mucosa 
that was affected by HPV was covered by pale exophytic 
papilliferous growths located mostly in the anterior glottic 
region (Figure 1). Light microscopy of HE-stained slides 

Figure 1. Endoscopy of the larynx. Note the pale exophytic growths 

on both vocal folds.

Figure 2. Histological section of a squamous papilloma (HE 40X); 

b - numerous koilocytes (HE 200X); c - detail of cytopathic effects of 

the virus; many cells with perinuclear vacuolization and parakeratosis 

(HE 400X); d - binucleated koilocytes (seta- HE. 400X).

Figure 3. Surface of the laryngeal mucosa involved by the type 6 pa-

pilloma virus. Pale mucosa with differently sized growths projecting from 

the surface; many desquamating cells (scanning electron microscopy; 

a-50X; b-1.000X; c-2.500X; d-200X).

showed exophytic lesions covered by hyperplasic epithe-
lium with papillomatosis, acanthosis and hyperparakerato-
sis. Keratinocytes had irregular hyperstained nuclei, with a 
velvety chromatin and a clear and well-defined perinuclear 
halus, which characterized koilocytes. Mitosis was seen 
rarely, but binucleation was frequent (Figure 2).

Scanning electron microscopy revealed that vocal 
folds were covered by epithelial projections with many 
desquamating superficial cells. The growths varied in size; 

Figure 4. In a, epithelial cells with decondensed chromatin, evident 

nucleoli (3,250X); widened cell junctions. In b, perinuclear vacuolization 

(arrow, 11,000X)). In c, detail of a normal basement membrane (arrow, 

6,300X) - transmission electron microscopy.
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similar smaller growths appear among larger ones. Cell 
desquamation appeared more intense in certain regions 
(Figure 3).

Transmission electron microscopy showed that cell 
nuclei contained decondensed chromatin and evident 
nucleoli. Various organelles were found in the cytoplasm, 
especially mitochondria, suggesting intense cell metabo-
lism. Usually interdigitated intercellular spaces were wi-
dened, distorting the desmossomal structure. Perinuclear 
vacuolization was evident in light and transmission electron 
microscopy (Figure 4).

DISCUSSION

Papillomatosis may present with severe involvement 
of the laryngeal mucosa; there may be recurring lesions in 
the vocal folds, the pharynx and the trachea. In extreme 
cases this may cause acute respiratory failure. This con-
dition is the most common laryngeal benign neoplasm 
in children. Although it was described decades ago, its 
pathophysiology and treatment have been the target of 
much research.20,21

HPV is a DNA virus that parasitizes epithelial cell 
nuclei. It is difficult to identify the virus with light and elec-
tron microscopy, as our study showed. Molecular biology 
is required to confirm the parasite and establish its subtype. 
In our study, a marked epithelial change that was seen 
both under light and transmission electron microscopy, 
was perinuclear vacuolization, which is typical of HPV 
infection.22 The Brazilian Consensus on HPV23 includes 
this finding as a major criterion among the cytological 
findings of HPV infection. Light and electron microscopy 
revealed that the basement membrane was intact, and that 
the chorion and the laryngeal muscles were not involved. 
These findings underline the superficial and non-infiltrating 
nature of lesions caused by the HPV-6.

All HPV types taken from laryngeal lesion in our 
sample belonged to the subtype 6. It is known that HPV-6 
and 11 are frequent in children and teenagers, and that 
they do not malignize despite frequent recurrences. On the 
other hand subtypes 16 and 18, which may occasionally 
be found in laryngeal papillomatosis, do have a malignant 
potential. Padayachee and Prescott24 have suggested that 
the HPV-6 tends to be more aggressive than the HPV-11; 
most studies, however, have shown that disease by sub-
type 11 is more aggressive, with earlier and more frequent 
recurrences.25-27 Wiatrak et al.28 studied 73 patients with 
laryngeal papillomatosis and found the HPV-6 in 53.5% of 
cases, the HPV-11 in 39.7% of cases, and both subtypes 
in 6.9% of cases.

There have been few morphological studies sho-
wing the ultrastructural changes caused by each HPV 
subtype. Most studies do not even inform the HPV type. 
This study of the HPV-6 morphology enabled us to con-
clude that epithelial changes are superficial, and that 

deeper structures such as the basement membrane and 
the adjacent chorion are preserved. However, the more 
aggressive behavior of subtypes 11, 16 and 18 may open 
the possibility for identifying deeper epithelial changes, 
as well as atypias, since subtypes 16 and 18 have been 
related to airway malignancies.

CONCLUSION

Morphological changes caused by the HPV-6 de-
monstrate its non-invasive nature. Additional morpholo-
gical studies are needed to investigate the ultrastructural 
alterations caused by other HPV subtypes that are consi-
dered as more aggressive.

REFERENCES

1. Benhamou C, Raji A, Laraqui N, Mokrim B, Touhami M, Chekkoury 
IA, Benchakroun Y. Papillomatose laryngée de lenfant. A propos de 
68 cas. J Forl 1996;45:17-20.

2. Wiatrak BJ. Overview of recurrent respiratory papillomatosis. Curr 
Opin Otolaryngol Head Neck Surg 2003;11:433-41.

3. Soldatski IL, Onufrieva EK, Steklov AM, Schepin NV. Tracheal, 
bronchial, and pulmonary papillomatosis in children. Laryngoscope 
2005;115:1848-54.

4. Doyle JD, Gianoli JG, Espinola T, Miller RH. Recurrent respira-
tory papillomatosis: juvenil versus adult forms. Laryngoscope 
1994;104:523-7.

5. Ullmann EV. On the etiology of laryngeal papilloma. Acta Otolaryngol 
1923;5:317-74.

6. Duggan MA, Lim M, Gill MJ, Inoue M. HPV DNA typing of adult-onset 
respiratory papillomatosis. Laryngoscope 1990;100:639-42.

7. Maisel R, Rimell F, Dayton V. In situ hibridization and laryngeal 
papillomas. Ann Otol Rhinol Laryngol 1992;101:119-26.

8. Multhaupt HAB, Fessler JN, Warhol MJ. Detection of human papillo-
mavirus in laryngeal lesions by in situ hybridization. Human Pathol 
1994;25:1302-5.

9. Quick CA, Krzyzek RA, Watts SL, Faras AJ. Relationship between 
condylomata and laryngeal papillomata. Clinical and molecular 
virological evidence. Ann Otol Rhinol Laryngol 1980;89:467-71.

10. Niv A, Sion-Vardi N, Gatot A, Fliss DM. Identification and typing of 
human papillomavirus (HPV) in squamous cell carcinoma of the oral 
cavity and oropharynx. J Laryngol Otol 2000;114:41-6.

11. Kashima HK, Kutcher M, Levin LS, Kessis, de Villiers EM, Shah KT. 
Human papillomavirus in squamous cell carcinoma, leukoplakia, 
lichen planus and clinically normal epithelium of the oral cavity. 
Ann Otol Rhinol Laryngol 1990;99: 55-61.

12. Smith EM, Johnson SR, Pignatari S, Cripe TP, Turek L. Perinatal ver-
tical transmission of human papillomavirus and subsequent develo-
pment of respiratory tract papillomatosis. Ann Otol Rhinol Laryngol 
1991;100:479-83.

13. Martins RHG. Papilomatose da Laringe. Em: A Voz e seus Distúrbios. 
São Paulo: Cultura Acadêmica Editora; 2005. p.86-9.

14. Pignatari S, Smith EM, Shive C, Gray SD, Turek LP. Detection of 
human papillomavirus infection in diseased and non diseased si-
tes of the respiratory tract in recurrent. Ann Otol Rhinol Laryngol 
1992;101:408-12.

15. Rihkanen H, Peltomaa J, Syrjänen S. Prevalence of human papilloma-
virus (HPV) DNA in vocal cords without laryngeal papillomas. Acta 
Otolaryngol (Stockh) 1994;114:348-51.

16. Élö J, Hídvégi J, Bajtai A. Papova viruses and recurrent laryngeal 
papillomatosis. Acta Otolaryngol (Stockh) 1995;115:322-25.

17. Rimell FL, Shoemaker DL, Pou AM, Jordan JA, Post JC, Ehrlich GD. 
Pediatric respiratory papillomatosis: prognostic role of viral typing 



543

BRAZILIAN JOURNAL OF OTORHINOLARYNGOLOGY 74 (4) JULY/AUGUST 2008

http://www.rborl.org.br  /  e-mail: revista@aborlccf.org.br

and cofactors. Laryngoscope 1997;107:915-8.
18. Aaltonen LM, Rihkanen H, Vaheri A. Human papillomavirus in larynx. 

Laryngoscope 2002;112:700-7.
19. Buchinsky FJ, Derkay CS, Leal SM, Donfack J, Ehrlich GD, Post JC. 

Multicenter initiative seeking critical genes in respiratory papilloma-
tosis. Laryngoscope 2004;114:349-57.

20. Pontes PAL, Jimenes LH, Pontes AAP. Papiloma laríngeo. Em: Socieda-
de Brasileira de Otorrinolaringologia. Tratado de otorrinolaringologia. 
São Paulo: Roca; 2003. p.416-20.

21. Silverman DA, Pitman MJ. Current diagnostic and management trends 
for recurrent respiratoratory papillomatosis. Curr Opin Otolaryngol 
Head Neck Surg 2004;12:532-7.

22. Green GE. Juvenile-onset recurrent respiratory papillomatosis. In: 
Ossoff RH, ed. The Larynx. Philadelphia: Lippincott Williams and 
Wilkins; 2003:479-96.

23. Lancelltti CLP, Levi JE, Silva MALG, Schwarzschild M, Nicolau 
SM. Diagnóstico laboratorial. Em: Carvalho JJM, Oyakawa N. I 
Consenso Brasileiro do HPV, 1ª edição, São Paulo: BG Cultural; 
2000. 4: 45-60.

24. Padayachee A, Prescott CA. Relationship between the clinical course 
and HPV typing of recurrent laryngeal papillomatosis: The Red Cross 
War Memorial Children’s Hospital experience 1982-1988. Int J Pediatr 
Otorhinolaryngol 1993;26:141-7.

25. Rabah R, Lancaster WD, Thomas R, Gregoire L. Human papillo-
mavirus-11-associated recurrent respiratory papillomatosis is more 
aggressive than human papillomavirus-6-associated disease. Pediatr 
Dev Pathol 2001;4:68-72.

26. Gabbott M, Cossart YE, Kan A, Konopka M, Chan R, Rose BR. Human 
papillomavirus and host variables a predictors of clinical course in 
patients with juvenile-onset recurrent respiratory papillomatosis. J 
Clin Microbiol 1997;35:3098-103.

27. Rimell FL, Shoemaker DL, Pou AM, Jordan JA, Post JC, Ehrlich GD. 
Pediatric respiratory papillomatosis: prognostic role of viral typing 
and cofactors. Laryngoscope 1997;107:915-8.

28. Wiatrak BJ, Wiatrak DW, Broker TR, Lewis L. Recurrent respi-
ratory papillomatosis: a longitudinal study comparing severi-
ty associated with human papilloma viral types 6 and 11 and 
other risk factors in a large pediatric population. Laryngoscope 
2004;114 (Suppl 104):1-23.


