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Waldeyer’s ring is composed of nasopharyngeal tonsil,
paired tubal tonsils, paired palatine tonsils, lingual tonsils and
tonsils of the soft palate.[1] Pharyngeal tonsils consist of ade-
noids and lateral pharyngeal band. Adenoids are located in
the posterosuperior wall of the nasopharynx.[2] Immunologic
functional studies have revealed a variety of immune process-

ing in the adenoids such as toll-like receptor expression.[3]

Inflammation and lymphoid hyperplasia of the adenoids lead
to the development of important clinical problems. 

Adenoids and tonsils actively participate in the immune
defense mechanisms as they express innate immune recep-
tors. The innate immune response is the oldest function of
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Özet: Hipertrofik adenoidlerde immün CD14 
reseptörünün tan›mlanmas› 

Amaç: Tonsil ve adenoid Waldeyer halkas›n›n bölümleridir. Temel
ifllevi daha sonra çok çeflitli antijenlerle reaksiyona giren antikor olu-
flumudur. Küçük çocuklarda adenoidektomi en s›k yap›lan ameliyat
olmas›na ra¤men adenoid hipertirofisinin tam olarak nedenleri hâlâ
bilinmemektedir. Bu nedenle bu çal›flma adenoidektomi geçirmesi
gerekli çocuklarda bir enflamasyon gösterge belirteci yerine CD14
kullan›m›n› araflt›rmay› amaçlam›flt›r. 

Yöntem: Bu çal›flmaya adenoid hipertrofisi olan yüz çocuk hasta dahil
edilmifltir. ‹nfiltratif hücrelerde CD14 ekspresyonunun yo¤unlu¤u im-
münohistokimyasal olarak de¤erlendirilmifltir. 

Bulgular: Yüz hastan›n tümü adenoidlerin kronik inflamasyonu ve
hipertrofileri nedeniyle adenoidektomi ameliyat› geçirmifltir. ‹mmü-
nohistokimyasal analizden sonra numunelerin tümü CD14 ekspres-
yonu aç›s›ndan pozitif (%100) boya tutmufltur. CD14’ün boyanma
yo¤unlu¤una göre bu numunelerin s›n›fland›rmas› afla¤›daki gibidir:
0, skor 0; 36, skor 1; 43 skor 2 ve 21 skor 3. Di¤er taraftan CD14 dü-
zeyi ile yafl aras›nda istatistiksel aç›dan anlaml› bir iliflki saptad›k. 

Sonuç: Bu çal›flmada yaflla birlikte CD14 dansitesinde art›fl oldu¤unu
göstermifl olduk. 

Anahtar sözcükler: Antijen, CD14, adenoidler, adenoidektomi.

Abstract

Objective: Tonsils and adenoids are the parts of the Waldeyer’s ring.
Their basic function is antibody formation which later reacts against
a great variety of antigens. Adenoidectomy is the most common oper-
ation in small children but the exact reasons of adenoid hypertrophy
remain unknown. Therefore, this study aimed at investigating CD14
as surrogate marker of inflammation in children who have to under-
go adenoidectomy. 

Methods: One hundred pediatric patients with adenoid hypertrophy
were included in this study. Intensity of CD14 expression in infiltrat-
ing cells was assessed by immunohistochemical methods. 

Results: All of the 100 patients underwent adenoidectomies due to
chronic adenoid inflammation and hypertrophy. After immunohisto-
chemical analysis, all the specimens were stained as positive (100%) for
CD14 expression. Classification of these specimens according to CD14
staining intensity were as follows: 0 as score 0, 36 as score 1, 43 as score
2 and, 21 as score 3. On the other hand, we found statistically signifi-
cant association between CD14 and age. 

Conclusion: In the present study, we showed an increase in the density of
CD14 with increasing age. 

Keywords: Antigen, CD14, adenoids, adenoidectomy. 



the vertebrate immune system which has developed
through evolution in order to protect against attack from
microorganisms.[3]

In the literature, a novel mechanism by which
mononuclear cells may respond to lipopolysaccaride has
been described. CD 14 plays an important role in initiat-
ing the responses of leukocytes to lipopolysaccharide
(LPS). Lipopolysaccaride is firstly bound by the serum
protein LPS binding protein (LBP), and then LPS- LBP
complex is recognized by a 55-kD glycoprotein CD14 that
is strongly expressed on monocytes and macrophages.
LBP and CD14 have two physiological roles, as they act as
opsonin and opsonic receptors, respectively, to promote
phagocytic uptake of bacteria or LPS-coated particles by
macrophages. In addition to its function as an opsonic
receptor, CD 14 plays an important role in triggering the
responses of leukocytes against lipopolysaccharides.[4]

The aim of our study is to determine the expression of
CD14 as a marker of the innate immunity in hypertrophic
adenoids and tonsils extracted from children who under-
went adenoidectomies. 

Materials and Methods
A total of 100 paraffin-embedded surgical specimens of
the patients with adenoid hypertrophies who underwent
adenoidectomies at Yunus Emre Government Hospital,
between January 2012 and November 2012 were included
in the study. All patients underwent adenoidectomies
under general anesthesia because of chronic inflammatory
hypertrophy of adenoid which had not been responded to
previous medical treatments. The diagnosis of adenoid
hypertrophy was made on the basis of the medical history
and imaging (direct films and computed tomography).
Tumor specimens were re-evaluated histologically by the
same pathologist after the informed consents were
obtained from the family of the patients. 

The adenoid tissues were fixed in 10% buffered forma-
lin, routinely processed in automatic tissue processor, and
embedded in paraffin blocks. The slides were stained with
hematoxylin and eosin and CD14 antibody. Each CD 14
slide was examined using Olympus microscope (Olympus
Corp., Tokyo, Japan) with original magnifications of X400
and X100. The staining pattern was classified according to
the relative number of positive cells in the specimens. The
percentage of CD14 positive cells was semiquantitatively
assessed and classified by one observer. Lack of staining
with CD14 scored as negative (0). Weak staining was

detected in 0-25% of the total cells and scored as 1 point,
while moderate staining was observed in >25–75% of the
total cells and scored as 2 points. Finally, strong staining
was seen in >75–100% of the cells and scored as 3 points. 

All statistical analyses were conducted using SPSS ver-
sion 20.0 (SPSS Inc., Chicago, IL, USA). The relationship
between CD14 expression and other clinical factors (age
and sex) was analyzed by the chi-square test and Fisher’s
exact tests. Data were presented as mean±SD or median
(interquartile range, IQR) depending on the distribution
unless stated otherwise. For analyses, p<0.05 was consid-
ered as the level of significance.

Results
A total of 100 patients underwent adenoidectomy surgery
due to chronic adenoid inflammation and hypertrophy.
The median age of the patients was 5.96±1.85 (range: 3 to
10) years.

On nasopharyngeal examination, the lymphoid mass
appeared more or less like a cauliflower in all children. On
histopathological examination, the presence of numerous
lymph follicles with prominent germinal centers was the
major finding in the adenoids removed from children (Fig.
1). Within the epithelium of adenoid, a population of den-
dritic mononuclear cells were identified and, follicular
dendritic cells were CD14 positive (Fig. 2). 

After immunohistochemical analysis, all the specimens
were stained as positive (100%) for CD14 expression.
Classification of these specimens according to CD14
staining intensity were as follows: 0 as score 0, 36 as score
1, 43 as score 2 and, 21 as score 3. On the other hand, we
found statistically significant association between CD14
and age. CD14 staining intensity increased with aging
(p=0.048). 

Discussion
There is very little lymphoid tissue in the nasopharynx of
infants and humans are born without substantial adenoids.
The mass of lymphoid tissue called adenoids starts to get siz-
able during the first year of life.[5,6] Lymphoid tissue connect-
ed with mucosa, forming Waldeyer’s ring in the nasophar-
ynx, constitutes the first barrier and area of contact for anti-
gens entering the body. The lymphatic tissue should be
overactive in filtering out infectious agents in the upper res-
piratory tract, so it can lead to an increase in lymphoid and
epithelial cell size, which results with adenoidal hypertrophy. 
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Numerous adverse effects of enlarged adenoids have
been described in the literature and rationales for surgical
removal have been given. The conclusions are controver-
sial. Chronic nasal obstruction due to increased adenoidal
size is reported to be associated with obstructive sleep
apnea, Eustachian tube dysfunction, otitis media, and
abnormal facial growth.[7,8] Adenoidal hyperplasia may lead
to nasal obstruction, which is likely secondary to an
absolute increase in adenoid size rather than a relatively
smaller nasopharynx.[9] Therefore, adenoid hypertrophy is
a major concern for parents. In our study, all the patients
had chronic inflammation and adenoid hypertrophy.
Despite medical treatment, if patients suffer from frequent
infections, otolaryngologist decides to perform adenoidec-
tomy. 

Adenoidectomy and tonsillectomy are among the most
frequently performed childhood operations with indica-
tions of recurrent infection or obstruction.[10,11] However,
randomized studies demonstrated the effectiveness of
intranasal corticosteroids in children with adenoid hyper-
trophy.[12,13] Demain and Goetz reported for the first time
the use of intranasal corticosteroids in the treatment of
adenoid hypertrophy.[12] After that, much work has been
done in the literature. The effectiveness of the steroids was
observed in these studies. Therefore adenoidectomy indi-
cations still remain a matter of debate.[11,14] We wonder
whether the actual mechanism of the adenoid hypertrophy
is bacterial antigenic stimulation or not. The size of ade-
noids demonstrates variations among children. In the lit-

erature, several authors have tried to explain why and how
a modification in the balance between the local immuno-
logical function of the host and the infectious agents
would lead to a clinical process characterized by recurrent
inflammatory events.[15,16] We looked for the variations in
immunological function in children with adenoid. CD14
is expressed in abundance on the surface of mature mono-
cytes and in trace amounts on granulocytes.
Lipopolysaccharide binding protein and CD14 serve two
physiological roles. These proteins act as opsonin and
opsonic receptor, respectively, to promote the phagocytic
uptake of bacteria or lipopolysaccharide-coated particles
by macrophages.[17] They also dramatically enhance the
ability of mononuclear cells to synthesize TNF in
response to endotoxins. In the present study, we specifical-
ly chose to determine CD14 expression due to the impor-
tance of this receptor in the innate immune response. It is
currently accepted that adenoidal hypertrophy is caused
by the antigen-stimulated increased activity of lympho-
cytes.[3,4] Fujiyoshi et al. have demonstrated that hypertro-
phied adenoidal tissue showed evidence of immunologic
activation and chronic inflammation in patients who had
undergone adenoidectomy surgery.[18] The enhanced
expressions of CD14 cells in submucosal, lymph follicles,
and interfollicular layers of adenoids may be an important
factor for the development and persistence of adenoids.[3]

Ben-Yaakov et al. reported that hypertrophic adenoids and
tonsils from children with obstructive sleep apnea are
prominent sites of innate defense, with resultant overex-
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Fig. 1. Histopathological view of adenoid tissue, showing prominent hyper-
plasia in the germinal centers (arrows) (Haematoxylin and eosin stain, ×200).

Fig. 2. Positive CD14 staining (arrow) in adenoid tissue (×200).



pression of CD14.[3] Given the constant exposure of tonsil-
lar epithelium to bacteria, expression of CD14 in response
to exposure to bacterial constituents is triggered.[3,4]

However, many infectious pathogens are encountered
during childhood. We found higher CD14 densities in
patients with frequent exposures. This is the reason why
young age adenoid hypertrophy brings to mind another
cause of bacterial stimuli.

Currently, several pitfalls of adenoidectomy (i.e. alter-
ation of the immunological system, postoperative bleed-
ing, and recurrence of adenoids) are object of criticism. In
this study, we saw an increase in the density of CD14 with
increasing age. Bacterial antigenic stimulation at a rela-
tively earlier age indicates that there is no strong relation-
ship between adenoid hypertrophy, and age. It is difficult
for parents, to decide on adenoidectomy for their small
children. Children with adenoidal hypertrophy that is not
associated with infection should be considered for steroid
treatment before surgery is planned. However, larger case
series and molecular investigations are needed to clarify
this issue.
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