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syndrome Y estibular folds (VF) protect upper airways, but contain fewer immune cells in AIDS patients,
- o which affects the structure of lymphoid follicles (LF).

fibrosis,

immunoglobulins,

Ivmohoid G Objective: To characterize fibrosis and immunoglobulin production in vestibular fold lymphoid
ymphoid tissue. tissues of AIDS patients with or with no infection and malnutrition.

Materials and Methods: A retrospective study of 71 adult vestibular fold autopsy specimens. The
morphological analysis was done using the picrosirius staining method. Immunohistochemical
methods consisted of anti-IgA, anti IgG, and anti IgM antibodies.

Results: Fibrosis was less intense in AIDS patients compared to subjects without AIDS; the same
applied to patients with infection or malnutrition. IgA and IgG titers were higher in AIDS patients;
IgM titers were higher in cases with infection.

Conclusion: This study helps understand variations in lymphoid follicle components of AIDS
patients; it also shows the influence of architectural changes and the effect of associated respiratory
infection and malnutrition on lymphoid follicle function.
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INTRODUCTION

AIDS (the Acquired Immunodeficiency Syndrome),
identified in 1981, arose as an epidemic caused by the
human immunodeficiency virus,! which could result in
decreased and dysfunctional CD4 T lymphocytes. Other
immune cells could harbor the virus, and thus lymphoid
tissues, such as those in the larynx, were perceived as
possible viral replication structures.*>

Lymphoid follicles result from the union of different
types of B and T lymphocytes; when close to mucosae,
they produce substances that active the local immune
response against infectious agents. Lymphoid follicles
located in vestibular folds (two thick sagittally oriented
laminae, with a double-sized mucosa, that arises within
the supraglottic wall)® protect upper airways, similarly to
lymphoid tissues associated with mucosae.”

Mucosa-associated lymphoid tissues prevent the
penetration of many microorganisms into the body.'*!?
Cytokines produced in lymphoid follicles cause plas-
macytic differentiation and antibody production (mostly
IgA in the respiratory tract), a component of mucosal cell
secretions, including that of the vestibular folds.>'* Cell-
mediated and humoral immunity are unable to control
infection in HIV-positive subjects, resulting in loss of
several lymphocyte functions and increased susceptibility
to secondary and opportunistic infection. Part of the im-
mune dysfunction is in polyclonal B lymphocytes; these
are constantly activated, which may result in spontaneous
hypergammaglobulinemia.'*!> Other signs of B lymphocyte
abnormalities are a high rate of tumors originating from
these cells in HIV-positive patients, and poor regulation of
the expression of several surface molecules.'® It has been
shown that serum IgA levels tend to increase as a results
of HIV infection, a phenomenon that may predict the
progression of AIDS. Although changes in IgA secretion
may be expected following HIV infection, little is known
about the humoral responses in mucosae in the presence
of immunodeficiency.”

Respiratory infection is one of the main causes of
mortality and morbidity in AIDS patients.”* Lymphoid
tissues in IgA-secreting mucosa are the main local protec-
tive mechanism for the respiratory tract; activation of these
tissues is the goal of vaccines aiming at conferring immu-
nity in upper airways to prevent respiratory infection.'®*13

Aside from changes in IgA secretion, a few authors
have suggested that increased deposition of collagen in
AIDS patients may also deplete CD4 T cells. Increased
collagen neoformation is associated with chronic activation
of the immune system; there is a relationship between
collagen neoformation and loss of the lymphoid tissue
structure. !

Studies done in our department have demonstra-
ted the nature of cells composing the lymphoid follicles

in vestibular folds of adults’ and their depletion in AIDS
cases.’ Because of the importance of the immune system
for local protection of mucosae, knowing the compo-
sition, arrangement and function of lymphoid follicles
in vestibular folds is the first step in understanding the
mechanisms involved in respiratory infection in AIDS pa-
tients. Thus, the purpose of this study was to assess the
effect of fibrosis on the architecture of lymphoid follicles
in the vestibular folds of autopsied AIDS adults, and to
assess their function by quantifying the immunoglobulins
produced in these follicles.

MATERIALS AND METHODS

This paper describes a retrospective cross-sectional
study of 290 autopsies done from 1993 to 2007. Informa-
tion such as age, sex, weight, and cause of death were
recorded from autopsy reports. Excluded cases were those
in which the larynx was not studied, or that were aged
under 18 years, or cases without AIDS that could not
be paired by age with the AIDS group. This resulted in
71 vestibular folds of autopsied adults, of which 52 were
AIDS cases and 19 had no AIDS. In subjects aged 60 years
or more, a body mass index (BMI) below 22.0 kg/m?* was
considered undernourished, and a BMI over 27.0 kg/m?
was considered overweight. In subjects aged less than 60
years, a BMI below 18.5 kg/m?* was undernourished and
a BMI over 25.0 kg/m? was overweight.?2

The institutional review board approved this study
on 30 May 2004 (no. 481).

Vestibular fold specimens were included in paraffin
and 4 pm sections were made. Immunohistochemical stu-
dies were made for a later morphometric analysis of cells in
the lymphoid follicles of vestibular folds and immunoglo-
bulin expression. Tripsin was used in the antigen recovery
process. Slides were washed with a PBS 0.05M + Triton
X-100 0.05% buffer. All antibodies were incubated during
a mean 2-hour period. The LSAB complex (DAKO®) was
added and left over the sections during 30 minutes. Next,
the material was incubated with 3,3’-Diaminobenzidine
(DAB) at room temperature. The slides were then washed
with distilled water, counterstained with hematoxylin and
mounted in entellan. For the morphometric analysis of false
vocal fold lymphoid follicle cells, immunohistochemistry
was done for B and T lymphocytes, macrophages, and
follicular dendritic cells; primary anti-B-cells (Biogenex,
1:100), anti-CD3 (Dako, 1:40), anti-CDG68 (Dako, 1:80), and
anti-follicular dendritic cells (Dako, 1:80)° antibodies were
used. The following antibodies were used for evaluating
the immunoglobulins: anti-IgA (Novocastra®, 1:1000),
Anti-IgG (Novocastra®, 1:1000), and anti-IgM (Novocastra®,
1:800). Expression of each immune marker was quanti-
fied throughout the histological section using the KS 300
software (Kontron-Zeiss®).
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Slides were picrosirius stained for the analysis of
fibrosis (a saturated aqueous solution of picric acid with
0.1g% Sirius red F3b - Sirius red F3B-Bayer®) with a hema-
toxylin counterstain. Collagen was quantified throughout
the vestibular fold section under polarized light at 200X
magnification. Results were expressed as the percentage
of collagen per field, using the KS 300 software (Kontron-
Zeiss®).

An electronic Microsoft Excel spreadsheet and the
SigmaStat® version 2.0 software were used for the statisti-
cal analysis. Statistically significant differences were those
where the probability of rejecting the null hypothesis was
less than 5% (p<0.05).

RESULTS

Of 71 subjects in the sample, 52 (73.24%) were
diagnosed with AIDS; the mean age was 37.5 years,
ranging from 21 to 61 years. There were 19 AIDS-free
subjects (26.8%), where the mean age was 41.0 years,
ranging from 23 to 62 years. The morphometric analysis
of vestibular fold lymphoid follicles showed that fibrosis
was less intense in AIDS patients compared to subjects
without AIDS (p=0.002) (Figs. 1 and 2). Cases with AIDS
and with respiratory tract infection had less fibrosis. The-
re was significantly less fibrosis in undernourished AIDS
cases compared to normally nourished AIDS cases (p <
0.001) (Table 1).

Figure 1. Picro-sirius in FVF of an AIDS patient (PS 200X).

The morphometric analysis of immunoglobulins
showed that subjects with AIDS had significantly lower
levels of IgM (Figs. 7 and 8), and significantly higher le-
vels of 1gG (Figs. 5 and 6) and IgA (Figs. 3 and 4). Cases
with aids and respiratory tract infection had significantly
higher levels of IgM; undernourished cases had signifi-
cantly higher levels of IgA and significantly lower levels
of IgM (Table 2).

Figure 2. Picro-sirius in FVF of an AIDS patient under polarized light
(PS 200X).

The following correlations were found: negative
between fibrosis and the number of T lymphocytes (1S=-
0.213; p=0.0657), B lymphocytes (sR=-0.0500; p=0.685),
and follicular dendritic cells (sR=-0.0275; p=0.819); po-
sitive between fibrosis and the number of macrophages
(sR=0.0980; p=0.415); negative and significant between
fibrosis and the percentage of IGA (sR=-0.0818; p=0.00762),
and positive and significant between fibrosis and the
percentage of 1gG ( sR=0.0874; p=0.00644) and IgM (sR=
0.108; p=0.00194).

DISCUSSION

Our study showed that fibrosis was less intense
in AIDS patients, and was negatively related with the
percentage of T lymphocytes. In HIV patients, collagen
neoformation and fibrosis contribute to CD4* T cell de-
pletion and limit recovery of the immune response. An
increased predisposition to collagen neoformation may be
related with a decreased virgin CD4" T lymphocyte cell
population, in which the phenotype is not activated before
antiretroviral therapy. Fibrosis may be one of the causes of
failure in immune recovery during treatment in spite of a
suppressed viral replication.??* These data agree with our
findings, in which the amount of fibrosis was negatively
correlated with the number of T lymphocytes; although
fibrosis was less intense in AIDS patients, it was mostly
present in the parafollicular zone, taking up the place of T
lymphocytes. Such a change in the parafollicular zone may
alter the general structure of lymphoid follicles, thereby
decreasing the number of other cell types. Although there
were more macrophages relative to fibrosis, we believe
that these cells are generally involved in tissue repair, and
therefore with collagen production,” which explains the
positive correlation we encountered.

Fibrosis was less intense in AIDS patients that also

BRAZILIAN JOURNAL OF OTORHINOLARYNGOLOGY 77 (3) May/June 2011
http://www.bjorl.org / e-mail: revista@aborlccf.org.br

310



Table 1. Comparison of the amount of fibrosis relative to the diagnosis of AIDS, respiratory infection, and undernourishment in
autopsied subjects.

Fibrosis
n(%) Median (Minimum-Maximum)
With AIDS* 52 (73.2) 3.5 (0.5-13.3)
. T=474599.000; p=0,002
Without AIDS* 19 (26.8) 4.3 (0.9-11.2)
With Infection/AIDS* 38 (73.1) 3.1 (0.5-12.6)
) T=253822.500; p=<0,001
No Infection/AIDS* 14 (26.9) 5.2 (0.9-13.3)
Undernourished/AIDS* 23 (45.1) 4.5 (1.2-12.6)
. T=412033.000; p=<0,001
Normally nourished/AIDS* 28 (54.9) 12.8 (0.5-13.3)

* raised to the third power and expressed as um?2.

Figure 4. Immunohistochemistry for IgA in FVF of an AIDS patient Figure 6. Imnmunohistochemistry for IgG in FVF of an AIDS patient
(PAP 200X). (PAP 200X).
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Figure 7. Immunohistochemistry for IgM in FVF of an AIDS-free patient
(PAP 200X).

El’a’ i ?:" i i ‘h t] gi'a'i"" {
Figure 8. Immunohistochemistry for IgM in FVF of an AIDS patient
(PAP 200X).

presented respiratory infection and malnutrition. Respi-
ratory infection is considered the main cause of death in
AIDS patients;'*?21 it occurs in later stages of the disease,
when an altered nutritional status is also found.**% A study
of SIV-infected monkeys (with the simian immunodefi-
ciency virus), in which there is a similar infection to that
of humans, demonstrated increased fibrosis in lymphoid
tissues. These animals, however, were evaluated during
a short period following infection; there was no report
about chronic SIV infection,? which could be similar to
severe AIDS cases as we found among our sample - which
culminate in complications (infection and undernourish-
ment) and death.

Although subjects were not evaluated as to the use
of antiretroviral therapy, other studies have shown that if
treatment is started early during the symptomatic phase
of the disease, it may help balance helper and regulator
T cells, which in consequence results in less collagen
neoformation®*' - as evidenced in our cases - and may
explain the amount of fibrosis in autopsied AIDS subjects.

There was less IgM and more IgA and IgG in vesti-
bular fold lymphoid follicles of AIDS cases. Other studies
have shown that IgA secretion is decreased in the parotid
and palatine tonsils, suggesting that systemic and mucosal
immune responses vary in HIV infection.'#1>3? In this study,
secretory IgA levels are markedly reduced; such a diffe-
rence between the systemic and mucosal response could
contribute to/or explain the reduction in mucosal defenses,
which results in opportunistic infections. Secreted 1gG
concentrations were elevated in HIV patients, which could
reflect serious alterations in the mucosal barrier. Activated
polyclonal B lymphocytes and IgG secretors could explain
these increased concentrations. A significant increase in
serum IgA could be a result of polyclonal lymphocyte
activation, which produce more monomeric IgA (IgA1)
and break down mucosal secretory IgA. 41532

The immunoglobulin titers, especially IgM, were
higher in AIDS patients with respiratory infection. Several

Table 2. Comparison of the quantity of immunoglobulins relative to the diagnosis of AIDS, respiratory infection, and undernou-

rishment in subjects.

Immunoglobulins
Median (Minimum-Maximum)

n (%) IgA* IgG* IgM*
With AIDS* 52 (73.2) 84.9 (2.4 - 1165.8) 136.3 (0.7 - 744.1) 28.3 (0.3 - 1020.5)
Without AIDS* 19 (26.8) 76.6 (9.6 - 1018.66) 82.9 (0.8 - 718.3) 44.9 (0.2 - 621.1)

T = 127837.500; p=0.019 T = 99835.000; p<0.001 T = 97021.500; p=<0.001
With Infection/AIDS* 38 (73.1) 87.6 (2.4 - 1165.8) 120.9 (0.7 - 726.3) 28.9 (0.3 - 1020.5)
No Infection/AIDS* 14 (26.9) 86.3 (2.9 - 940.2) 148.1 (6.6 - 744.1) 28.1 (3.6 - 294.2)

T = 90316.000; p=0.720 T = 79062.000; p=0.237 T = 63961.000; p=0.043
Undernourished/AIDS* 23 (45.1) 101.0 (2.7 - 1126.9) 139.7 (3.5 - 744.1) 21.5 (0.9 - 1020.5)
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Normally nourished/AIDS* 28(54.9)

77.6 (2.4 - 1165.8)
T = 143291.000; p=0.001

120.0 (0.7 - 700.6)

T = 121616.000;
p=0.562

31.7 (0.3 -572.3)
T = 78309.000; p=<0.001

* raised to the third power and expressed as um2.

studies have shown that immunoglobulin serum levels tend
to increase because of HIV - polyclonal B lymphocytes
are activated, which may be predictive for the progression
of AIDS. Although the role of serum IgA in immunity re-
mains unclear, evidence suggests that secretory IgA has
a fundamental function in mediating immunity against
infection of mucosal surfaces. However, little is known
about humoral responses in the presence of immune deffi-
ciencies.'* This study is the first to evaluate the expression
of different secretory immunoglobulins in AIDS patients;
it shows that increased levels of these immunoglobulins
may be an attempt by the immune system in the mucosa
to respond to infection.

In our cases, infected subjects died because of
opportunistic infection; IgM was increased compared to
other immunoglobulins. IgM is an important link between
innate and specific immune responses; it can retain and
increased the immunogenicity of pathogens early in in-
fection, resulting in rapid neutralization. It also promotes
agglutination of several microorganisms, stopping them
from disseminating and reducing the viral/microbial titers
in the body. IgM also causes IgG responses to mature, and
activates the complement system in immune responses.*
Thus, we believe that the death of patients took place
early in infection, which explains the IgM titers we found.

IgA and IgG levels were higher and IgM levels were
lower in undernourished AIDS patients. Protein synthesis
is compromised in undernourished patients, which also
decreases the amount of collagen, as shown before. An
altered metabolism, hormone unbalances, and high con-
centrations of cytokines have been documented in late
phases of infection.*® Thus, the time elapsed for under-
nourishment to develop may be associated with prolonged
cases of AIDS, which explains the unbalanced production
of immunoglobulins and increased expression of IgA and
IgG - which are generally higher in chronic conditions.

Fibrosis was negatively related with IgA and positi-
vely related with IgG and IgM. The structure of lymphoid
tissues is important for its homeostasis; more specifically,
the structure of secondary lymphoid tissues is essential
with its supportive function for the homeostasis of the
immune system as a whole. Collagen deposition in these
tissues limit the resident cell population and alters the
follicular structure.?* Thus, fibrosis changes the consti-

CONCLUSION

This study helps understand the variation of vestibu-
lar fold lymphoid follicles constituents in autopsied AIDS
patients, as well as the effect of changes in architecture,
associations with other conditions - such as respiratory
infection and undernourishment - on the function of lym-
phoid follicles, especially in severe AIDS cases that led to
death. This study also provides information for unders-
tanding in greater depth the mechanisms of the virus in
specific areas of the body, such as the upper respiratory
tract, showing how these anatomical structures may react
to the virus and the secondary complications and oppor-
tunistic diseases associated with AIDS.

REFERENCES

1. Brito AM, Castilho EA, Szwarcwald CL. AIDS e infeccio pelo HIV
no Brasil: uma epidemia multifacetada. Rev Soc Bras Med Trop.
2000;34(2):207-71.

2. Lacerda MJF. Estudo do antigeno p24 em bidpsias ganglionares de
doentes infectados pelos virus da imunodeficiéncia humana HIV-1
e HIV-2. Revista da FML. 1999;4:81-6.

. Navarrete ML, Ruiz JG, Pollan C, Céspedes R, Calderon R, Garcia M.
Cambios morfologicos em el tejido adenoamigdalar como manifesta-
cion inicial de HIV em pacientes asintomaticos. Acta Otorrinolaringol
Esp. 2001;52:336-40.

. Vassena L, Proschan M, Fauci AS, Lusso P. Interleukin 7 reduces
the levels of spontaneous apoptosis in CD4+ and CD8+ T cells from
HIV-1 infected individuals. Proc Natl Acad Sci. 2007;104(7):2355-60.

5. Olegario JGP, Rossi RC, Salge AKM, Correa RRM, Teixeira VPA, Castro
ECC. Avaliacao imunoldgica nas pregas vestibulares de pacientes com
a Sindrome da Imunodeficiéncia Adquirida. Braz J Otorhinolaryngol.
2008;74(3):363-8.

. Kutta H, Steven P, Tillman BN, Kohla G, Paulsen FP. The human
false vocal folds - an analysis of antimicrobial defense mechanisms.
Anat Embryol. 2002;205:315-23.

. Kutta H, Steven P, Tillman BN, Tsokos M, Paulsen FP. Region-specific
Imunological response of the different laryngeal compartments:
Significance of larynx associated lymphoid Tissue. Cell Tissue Res.
2003;311:365-71.

. Shacklett BL, Cox CA, Sandberg JK, Stollman NH, Jacobson MA, Nixon
DF. Trafficking of human Immunodeficiency Virus 1-Specific CD8+
T cells to gut-associated lymphoid tissue during chronic infection. J
Virol. 2003;77(10):5621-31.

. Rossi e Silva RC, Olegirio JGP, Corréa RRM, Salge AKM, Peres LC, Reis

MA, et al. Morphological characterization of the false vocal cords as

larynx-associated lymphoid tissue. Pathol Res Pract. 2009;205(1):21-5.

Mestecky J. The Common mucosal immune system and current

strategies for induction of immune responses in external secretions.

J Clin Immunol. 1987;7(4):265-76.

10.

. . . . 11. Mcghe JR, Mestecky J. In defense of mucosal surfaces. Development
tuents and the architecture of lymp hoid fOthleS’ alterlng of novel vaccines for IgA responses protective at the portals OF entry
their function as observed in the decreased secretion of of microbial pathogens. Infect Dis Clin North Am. 1990;4(2):315- 41.
IgA, its main immunoglobuhm in AIDS. 12. McGhee JR, Mestecky J, Dertzbaugh MT, Eldridge JH. The mucosal

immune system: from fundamental concepts to vaccine development.
Vaccine.1992;10(2):75-88.
—

BRAZILIAN JOURNAL OF OTORHINOLARYNGOLOGY 77 (3) MAY/JUNE 2011
http://www.bjorl.org / e-mail: revista@aborlccf.org.br

313



13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

Mestecky J, McGhee JR. Prospects for human mucosal vaccines. Adv
Exp Med Biol. 1992;327:13-23.

Muller F, Froland SS, Hvatum M, Radl J, Brandtzaeg P. Both IgA
subclasses are reduced in parotid saliva from patients with AIDS.
Clin Exp Immunol. 1991;83:203-9.

. Sweet SP, Rahman D, Challacombe S]J. IgA subclasses in HIV disease:

dichotomy between raised levels in serum and decreased secretion
rates in saliva. Immunology. 1995;86:556-9.

De Milito A, Nilsson A, Titanji K, Thorstensson R, Reizenstein E,
Narita M, et al. Mechanisms of hypergammaglobulinemia and im-
paired antigen-specific humoral immunity in HIV-1 infection. Blood.
2004;103:2180-6.

Wolff AJ, O’Donnell AE. Pulmonary manifestations of HIV in-
fection in the era of Highly Active Antiretroviral Therapy. Chest.
2001;120(6):1888-93.

Wolff AJ, O’'Donnell AE. HIV related pulmonary infections: a review
of the recent literature. Curr Opin Pulm Med. 2003;9(3):210-4.
Franquet T. Respiratory infection in the AIDS and immunocompro-
mised patient. Eur Radiol. 2004;14(E):21-33.

Boytron RJ. Infections lung complications in patients with HIV/ AIDS.
Curr Opin Pulm Med. 2005;11(3):203-7.

Schacker TW, Nguyen PL, Beilman GJ, Wolinsky S, Larson M, Reilly
C, et al. Collagen deposition in HIV-1 infected lymphatic tissues and
T cell homeostasis. J Clin Invest. 2002;110:1133-9.

Schacker TW, Reilly C, Beilman GJ, Taylor J, Skarda D, Krason D,
et al. Amount of lymphatic tissue fibrosis in HIV infection predicts
magnitude of HAART-associated change in peripheral CD4 cell count.
AIDS. 2005;19(18):2169-71.

Schacker TW, Brenchley JM, Beilman GJ, Reilly C, Pambuccian SE,
Taylor J, et al. Lymphatic tissue fibrosis is associated with reduced
numbers of naive CD4+ T cells in human immunodeficiency virus
type 1 infection. Clin Vaccine Immunol. 2006;13(5):556-60.

24.

25.

20.

27.

28.

29.

30.

3L

32.

33.

Estes JD, Wietgrefe S, Shacker T, Southern P, Beilman G, Reilly C, et
al. Simian immunodeficiency virus-induced lymphatic tissue fibrosis
is mediated by transforming growth factor fl-positive regulatory T
cells and begins in early infection. JID. 2007;195:551-61.
Heymsfield SB, Tghe A, Wandg Z. Nutritional assessment by anthro-
pometric and biomedical methods. In: Shils ME, Olson JA, Shike M,
eds- Modern nutrition in Health and Disease. 8 ed Phila-delphia: Lea
& Febiger; 1994.p. 812-41.

Vannucchi H. Avaliacao dos niveis séricos de vitaminas A, E, C e
B2, de carotenoides e zinco em idosos hospitalizados. Rev Saude
Puablica. 1994;28:121-6.

Savi MA, Souza TRA. Dindmica da interacao entre o sistema imuno-
16gico e o virus HIV. Rev Mil Cien Tecn. 1999,66:15-26.

Gasparis AP, Tassiopoulos AK. Nutritional support in the patient with
HIV infection. Nutrition. 2001;17(11-12):981-2.

Centeville M, Morcillo AM, Barros Filho AA, Silva MT, Toro AA, Vilela
MM. Lack of association between nutritional status and change in
clinical category among HIV-infected children in Brazil. Sao Paulo
Med J. 2005;123(2):62-6.

Faintuch J, Soeters PB, Osmo HG. Nutritional and metabolic abnor-
malities in pre-AIDS HIV infection. Nutrition.2006;22(6):683-90.
Baker CAR, Clark R, Ventura F, Jones NG, Guzman D, Bangsberg
DR, et al. Peripheral CD4 loss of regulatory T cells is associated with
persistent viraemia in chronic HIV infection. Clin Exp Immunol.
2007;147:533-9.

Cartry O, Moja P, Quesnel A, Pozzetto B, Lucht FR, Genin C. Quantifi-
cation of IgA and IgG and specificities of antiboies to viral proteins in
parotid saliva at different stages of HIV-1 infection. Clin Exp Immunol.
1997;109:47-53.

Couper KN, Roberts CW, Brombacher F, Alexander J, Johnson
LL. Toxoplasma gondii-specific immunoglobulin M limits parasite
dissemination by preventing host cell invasion. Infect Immun.
2005;73(12):8060-8.

BRAZILIAN JOURNAL OF OTORHINOLARYNGOLOGY 77 (3) MAY/JUNE 2011
http://www.bjorl.org / e-mail: revista@aborlccf.org.br

314



