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Immune response cells are decreased in patients with the 
Acquired Immunodeficiency Syndrome. This alters the cell 
population in vestibular fold lymphoid follicles, leading to 
respiratory infections in these patients. Such infections are 
the main cause of mortality and morbidity in these patients. 
Aim: to characterize lymphoid follicle cell populations in 
the vestibular folds of adults with the Acquired Immunodefi-
ciency Syndrome and associated or not respiratory infection. 
Materials and methods: A retrospective study was made of 
64 adult larynges harvested during routine autopsies. Anti-B 
cell, Anti-CD3, Anti-CD68 and Anti-follicular dendritic cell 
antibodies were used for immunological testing. Results: 
46 (71.87%) of the sample patients had the Acquired Immu-
nodeficiency Syndrome. In these patients, lymphoid follicle 
cellularity was lower compared to the control group. The 
cell number was decreased in patients with the Acquired 
Immunodefficiency Syndrome and associated respiratory 
tract infection. Conclusion: We demonstrated in this study 
that vestibular fold lymphoid follicles were affected by viral 
infections, and may be considered as a reliable marker of 
immunodepression in these patients.
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INTRODUCTION

The laryngeal cavity is divided into three compart-
ments: the supraglottis, the glottis and the subglottis. The 
vestibular folds (VF) are found in the supraglottic area.1-3 
The VF are two sagittally oriented thick laminae with a 
double-sized mucosa, which arises within the supraglottic 
wall.1 Their purpose is to lubricate and isolate the true 
vocal folds, making it possible for them to vibrate. It is 
thought that VF - due to its lymphoid follicles (LF) - also 
act as a barrier preventing infectious agents from reaching 
the lower airways.2,3

The role of LF found close to mucosae is to produ-
ce substances that activate an immune response against 
infectious agents in the mucosa.4-6 Cytokines produced 
in LF promote plasmacytic differentiation and antibody 
production - mostly IgA in the respiratory tract - that are 
excreted in mucosal cell secretions,4-6 including the VF 
mucosa.7

According to the literature, the role of LF in VF in 
immunocompetent patients is to protect upper airways, 
similar to mucosa-associated lymphoid tissue.2,7-10

There are various changes in HIV-infected in-
dividuals, which have fewer and dysfunctional CD4 T 
lymphocytes. There have been reports suggesting that 
the remaining immune cells in HIV-immunodepressed 
individuals act as viral reservoirs; in this situation, lym-
phoid tissues, including those in the larynx, would be 
viral replication structures.11,12 Other studies have reported 
that CD8 T lymphocytes are more numerous in the same 
context, although the total number of immune cells is de-
creased.9 We found no reports in the literature, however, 
about the cell phenotype that forms the lymphoid organs 
located in the VF.

It is known that lymphoid tissue associated with IgA-
secreting mucosa is the main local protection mechanism 
in the respiratory tract, and that vaccines aiming to provide 
upper airway immunity against respiratory infection seek 
to activate this mechanism.4-6

Respiratory infections are the main cause of morta-
lity and morbidity in HIV patients.13,14 Understanding the 
nature of cells in LF within VF is the first step to use the 
immune system located in mucosae as protection against 
respiratory infections in AIDS patients.

The purpose of this study was to characterize the 
cell population in LF located in the VF of autopsied AIDS 
adults with and with no associated respiratory infection.

MATERIAL AND METHOD

A retrospective cross-sectional study was made of 
285 adult autopsies done between 1993 and 2003. The 
patients were divided into two groups. The first group 
included all of the AIDS patients whose larynges had been 
harvested during the autopsy; complete files and autopsy 

reports were also included. This group was composed of 
46 cases. The control group included AIDS-free patients 
paired by age with the first group; cases where files or 
autopsy reports were incomplete and those from which 
larynges were not harvested were excluded. The control 
group was composed of 18 cases. The files provided 
information about underlying diseases, gender and age; 
autopsy reports elucidated the causes of death. The 64 
autopsies were subdivided, according to the cause of 
death, into patients with and patients with no respiratory 
infection. The Research Ethics Committee approved this 
study on 25/06/2004, protocol number 481.

Laringes were harvested during routine autopsies 
and fixed in 4% formaldehyde, after which they were cut 
above and below the glottic cavity; the distance between 
cuts was 3 cm. This fragment, which contained the VF, 
was sectioned frontally in parallel and processed for pa-
raffin inclusion.

B and T lymphocyte, macrophage and follicular 
dendritic cell immunohistochemistry was used for the mor-
phometric analysis, using the KS300 software (KONRON-
ZEISS, Germany) for quantification. Immunohistochemical 
methods used the primary Anti-B-Cells (Biogenex, EUA), 
Anti-CD3 (Dako, EUA), Anti-CD68 (Dako, EUA) and Anti-
Follicular Dendritic Cell (Dako, EUA) antibodies. Slides 
were deparaffinized in xylol and hydrated in descending 
concentrations of alcohol. Antigen recovery was done 
with a citrate buffer at 97°C for Anti-B-Cells, Anti-CD68 
and Anti-Follicular Dendritic Cell antibodies, and Trypsin 
at room temperature for the Anti-CD3 antibody. The PBS 
0,05M + Triton X-100 0,05% buffer was used for slide lava-
ge. All antibodies were incubated during a mean 12 hours; 
the secondary antibody was incubated for about 2 hours. 
The Avidina-Biotina complex (Dako, EUA) remained in 
contact with the sections during about 30 minutes. The 
material was incubated in 3’3 Diaminobenzidine (DAB) 
for processing, after which it was Hematoxyllin-stained 
and mounted in synthetic entelan media.

The Sigmastat software was used for the statistical 
analysis. In the comparison between two groups, Student’s 
“t” test was used for normal variables and the Mann-Whi-
tney test was used for non-normal variables. Statistically 
significant differences were those in which the probability 
of rejection of the null hypothesis was below 5% (0.05).

RESULTS

There were 64 VF of autopsied adults. Of these, 
46 cases (71.87%) were diagnosed with AIDS. Within this 
group, the cause of death was upper airway infection in 
33 cases (51.6%). The control group consisted of 18 cases 
(28.1%), of which 10 cases (15.6%) died due to upper 
airway infection.

The group of AIDS patients had less B lymphocytes 
(p=0.292) (Figures 1 and 2), T lymphocytes (p=0.007) 



365

Brazilian Journal of otorhinolaryngology 74 (3) May/June 2008
http://www.rborl.org.br  /  e-mail: revista@aborlccf.org.br

(Figures 3 and 4), macrophages (p=0.033) (Figures 5 and 
6) and dendritic cells (p=0.048) (Figures 7 and 8) (Table 
1) compared to the control group.

The number of mononuclear cells was lower in 
AIDS patients that had respiratory infection compared to 
AIDS-free patients with respiratory infection. This differen-
ce was statistically significant in the case of T lymphocytes 
(p=0.024) (Table 2).

AIDS patients with respiratory infection had fewer 
of all cell types compared to AIDS patients with no respi-
ratory infection; this difference was statistically significant 
in relation to T lymphocytes (p=0.019) (Table 3). 

Figure 1 - Immunohistochemistry for B lymphocytes in vestibular folds 
- AIDS-free patients with peritonitis as the cause of death (PAP X200)

Figure 2 - Immunohistochemistry for B lymphocytes in vestibular folds 
- AIDS patients with endocarditis as the cause of death (PAPX200)

Figure 3 - Immunohistochemistry for T lymphocytes in vestibular folds 
- AIDS-free patients with peritonitis as the cause of death (PAP X200)

Figure 4 - Immunohistochemistry for T lymphocytes in vestibular folds 
- AIDS patients with endocarditis as the cause of death (PAP X200)

Figure 5 - Immunohistochemistry for macrophages (CD68) in vesti-
bular folds - AIDS-free patients with peritonitis as the cause of death 
(PAP X200)
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Figure 6 - Immunohistochemistry for macrophages (CD68) in ves-
tibular folds - AIDS patients with endocarditis as the cause of death 
(PAP X200)

Figure 7 - Immunohistochemistry for follicular dendritic cells (anti-FDC) 
in vestibular folds - AIDS-free patients with peritonitis as the cause of 
death (PAP X200)

Figure 8 - Immunohistochemistry for follicular dendritic cells (anti-FDC) 
in vestibular folds - AIDS patients with endocarditis as the cause of 
death (PAP X200)

Table 1. Comparison between cell number and the presence or absen-
ce of AIDS in autopsied patients between 1993 and 2003.

Number of cells

Med (Vmin-Vmax)

AIDS n(%)    No AIDS 
n(%)

46(71,9) 18(28,1)

B lymphocytesA (103) 5,2(1,9-11,4) 8,3(3,5-13,4)

T lymphocytesB (103) 3,6 (1,4-7,9) 8,7 (3,6-15,6)

MacrophagesC 51,5 (19,0-110,0) 81,0 (50,0-352,0)

Dendritic cellsD 0,0 (0,0-1,0) 1,0 (0,0-2,0)

AT= 656.000; p= 0.292. BT 765.000; p= 0.007; CT= 728.500; p= 0.033. 
DT= 717.500; p= 0.048.
AIDS= Acquired Immunodefficiency Syndrome; n= number of cases; 
Med= median; Vmin= minimum value; Vmax= maximum value; (103)= 
Values raised to the power of three.

Table 2. Comparison between cell number and the diagnosis of AIDS 
in patients with respiratory infections autopsied between 1993 and 
2003.

Respiratory infection

Med (Vmin-Vmax)

AIDS n(%) No AIDS n(%)

33 (51,6) 10 (15,6)

B lymphocytesA (103) 4,9 (2,1-10,7) 12,7 (5,9-16,5)

T lymphocytesB (103) 2,6 (1,1-5,4) 6,9 (3,4-9,9)

MacrophagesC 49,0 (16,3-111,0) 71,5 (43,0-352,0)

Dendritic cellsD 0,0 (0,0-0,0) 1,0 (0,0-1,0)

AT= 271.000; p= 0.147. BT= 299.000; p= 0.024. CT= 276.000; p= 0.237. 
DT = 261.500; p = 0.237.
AIDS= Acquired Immunodefficiency Syndrome; n= number of cases; 
Med= median; Vmin= minimum value; Vmax= maximum value; (103)= 
Values raised to the power of three.

Table 3. Comparison between cell number and the diagnosis of 
respiratory infection in AIDS patients autopsied between 1993 and 
2003.

AIDS

Com infecção respiratória n(%)

Sem infecção respiratória n(%)

33 (51,6) 13 (20,3)

B lymphocytesA (103) 4,9 (2,1-10,7) 5,7 (1,8-14,7)

T lymphocytesB (103) 2,6 (1,1-5,4) 5,9 (3,8-12,7)

MacrophagesC 68,3±65,8 79,4±60,3

Dendritic cellsD 0,0 (0,0-1,0) 0,0 (0,0-1,0)

AT= 296.000; p= 0.826. BT= 402.000; p= 0.019. Ct= 0.524; p= 
0.603. DT= 295.000; p= 0.807. AIDS= Acquired Immunodefficiency 
Syndrome; n= number of cases; (103)= Values raised to the power 
of three.
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DISCUSSION

AIDS features progressive CD4 T lymphocyte 
depletion and dysfunction, with a resulting decline in 
immunocompetency.12,15 This study aimed to immuno-
histochemically describe the population of mononuclear 
cells in adult autopsied LF of VF, with AIDS as the un-
derlying disease.

We found that in AIDS patients, macrophages, 
follicular dendritic cells, and T and B lymphocytes are 
fewer in the LF of VF compared with AIDS-free patients. 
AIDS virus tropism is for T lymphocytes, macrophages, 
Langherans cells, follicular dendritic cells and endothelial 
cells located in lymphoid organs. Depletion of these cells 
increases with the severity of virus infection. Studies of 
lymphoid organs in AIDS patients at advanced stages of 
this disease have shown that LF and tonsils had marked 
lymphocytic depletion and weakly defined or non-existent 
germinative centers, which is in agreement with our fin-
dings in this study. Various authors have suggested that 
germinative centers may be essential structures for viral 
replication. Destruction of follicular dendritic cells is a 
constant immunoarchitectural finding in AIDS-related 
lymphadenopathy.11,12 This was also found in the LF of 
VF in this study.

In immunocompetent patients, lung infection is 
associated with increased T and B cells in LF of VF.16 In 
the current study, AIDS patients with respiratory infections 
had fewer mononucleated cells as a whole compared with 
AIDS-free patients and AIDS-free patients with no respi-
ratory infection. Lymphocytes and mononucleated cells 
are the main reservoirs of the HIV. These cells act as re-
servoirs that favor virus persistence and transmission.11,12,17 
Germinative centers disappear with progressive immune 
suppression, which increases immunodepression and 
at the same time increasing the number of circulating 
viruses. This situation increases the severity of infection 
in other organs in advanced stages of the disease.9 In 
patients with respiratory infections, a decreased number 
of inflammatory cells in LF of VF indicates that associated 
infection occurs in patients with more severe immuno-
depression, which already had fewer cells in LF of VF to 
begin with.

CONCLUSION

This study demonstrated that LF of VF are affected 
by virus infection, and that they reliably represent the 
immunological status of these patients.

REFERENCES

 1. 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.

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

 3. Kutta H, Steven P, Varoga, Paulsen FP. TFF peptides in the hu-
man false vocal folds of the larynx. Peptides 2004;25:811-8.

 4. Mestecky J. The Common mucosal immune system and cur-
rent strategies for induction of immune responses in external 
secretions. J Clin Immunol 1987;7(4):265-76.

 5. McGhe JR, Mestecky J. In defense of mucosal surfaces. De-
velopment of novel vaccines for IgA responses protective at 
the portals of entry of microbial pathogens. Infect Dis Clin 
North Am 1990;4(2):315-41.

 6. Mestecky J, McGhee JR. Prospects for human mucosal vacci-
nes. Adv Exp Med Biol1992;327:13-23.

 7. Kutta H, Steven P, Varoga, Paulsen FP. TFF peptodes in the 
human false vocal folds of the larynx. Peptides 2004;25:811-
18.

 8. Kracke A, Hiller AS, Tschernig T, Kasper M, Kleemann WJ, 
Troger HD, et al. Larynx-associated lymphoid Tissue (LALT) 
in Young Children. Anat Rec 1997;248(3):413-20.

 9. 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 Virology 2003;77(10):5621-31.

10. Dietrich C, Jecker P, Tschernig T, Mann WJ. Presence of den-
dritic cells, T lymphocytes, macrophages, B lymphocytes and 
glandular tissue in the human fetal larynx. Acta Otolaryngol 
2004;124(7): 833-8.

11. Lacerda MJF. Estudo do antígeno p24 em biópsias ganglio-
nares de doentes infectadas pelos vírus da imunodeficiência 
humana HIV-1 e HIV-2. Rev FML 1999;4:81-6.

12. Navarrete ML, Ruiz JG, Pollan C, Céspedes R, Calderon R, 
Garcia M. Cambios morfológicos em el tejido adenoamigdalar 
como manifestación inicial de HIV em pacientes asintomáti-
cos. Acta Otorrinolaringol Esp 2001;52:336-40.

13. Wolff AJ, O’Donnell AE. HIV- related pulmonary infections: 
a review of the recent literature. Curr Opin Pulm Med 2003 
Mar;9(3):210-4.

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

15. Cloyd MW, Chen JJY, Wang l. How does HIV cause AIDS? 
The homing theory. Mol Med Today 2000; 6:108-11.

16. Rossi RC. Análise morfológica dos processos patológicos 
gerais nas pregas vestibulares [dissertação]. Uberaba (MG): 
Universidade Federal do Triângulo Mineiro; 2006.



368

Brazilian Journal of otorhinolaryngology 74 (3) May/June 2008
http://www.rborl.org.br  /  e-mail: revista@aborlccf.org.br

17. Orenstein JM, Feinberg M, Yoder C, Schrager L, Mican J, 
Schwartzentruber DJ, et al. Lymph node architecture pre-
ceding and following 6 months of potent antiviral therapy: 
follicular hyperplasia persists in parallel with p24 antigen 
restoration after involution and CD4 cell depletion in an AIDS 
patient. Off J Inter Aids Soc 1999;13:2219-29.


	Immunological evaluation of vestibular folds in autopsies of patients with the Acquired Immunodeficiency Syndrome
	INTRODUCTION
	MATERIAL AND METHOD
	RESULTS
	DISCUSSION
	CONCLUSION
	REFERENCES


