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INTRODUCTION
Although great effort has been made during the last two
decades in research into the molecular and cellular basis of
bilateral polyposis, little is known about the pathophysiological
mechanisms of antrochoanal polyps (ACP). ACP does not rep-
resent a severe condition, but it may be considered as a good
model to compare with bilateral polyposis. Some evident dif-
ferences between both diseases are known, but many ques-
tions have still to be answered. Why do two diseases involving
nasal polyps manifest in different ways? Is antrochoanal poly-
posis an inflammatory process? Can ACP be considered a
benign tumour? What is its intimate pathophysiological origin?
The present review will try to present the similarities and dif-
ferences of both diseases, as well as to point out the steps to
follow in future research.
Palfyn reported the first case of an ACP in 1753 (Palfyn, 1753),
although Killian was the first to describe this disease in detail
in 1906 (Killian, 1906). In contrast to inflammatory nasal poly-
posis, which grows from the ethmoid cells (Larsen and Tos,
1991), an antrochoanal polyp is a benign lesion originating
from the oedematous mucosa of the maxillary sinus, growing
through the main or accessory ostium which is usually
enlarged (Hong et al., 2001) into the middle meatus and pro-
truding posteriorly to the choana and nasopharynx (Figure 1).
Stammberger found that antrochoanal polyps left the sinus

through an accessory ostium in 70% of the cases (Stammberger
and Hawke, 1993). Clinical manifestations usually start with
unilateral nasal obstruction, although there are reports of cases
starting with epistaxis (Robson et al., 1990), purulent rhinorrea
(Basak et al., 1998), polyp strangulation (Ole-Lengine and
Manni, 1993), spontaneous amputation (Rashid et al., 1994),
dyspnoea and dysphagia (Grewal and Sharma, 1984), falling
into the hypopharynx (Lavetskii and Protasevich, 1973), occu-
pying the mouth to produce dysphagia and speech distur-
bances (Sharma and Daud, 1997), and obstructive sleep apnoea
and cachexia (Salib et al., 2000). 

EPIDEMIOLOGY
Antrochoanal polyps are usually unilateral with only two bilat-
eral cases reported in the literature (Myatt and Cabrera, 1996;
Basu et al., 2001), both in paediatric patients.  Different
authors have reported a high incidence of ACP in young
patients. In a recent prospective study involving 252 patients,
Larsen and Tos (2002) found that at the time of diagnosis the
mean age of nasal polyposis and antrochoanal polyposis was 50
and 27 years respectively. Chen et al. (1989) found 28% of
antrochoanal polyps occurred in children.
Conversely inflammatory nasal polyposis presents much later
in life, being very rare in children. Settipane and Chaffee
(1977) studied 4986 adult patients from the Rhode Island
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Hospital Adult Allergy Clinic and found a rate of 4.2% nasal
polyposis, observing a higher incidence in non-atopic asthmat-
ic patients (12.5%) in comparison to atopic asthmatics (5%). In
patients suffering from rhinitis, the incidence of bilateral nasal
polyposis was 2.2%. The rate of nasal polyps was also higher in
non-atopic rhinitic patients (4.7%) than in atopic rhinitic
patients (1.5%). This rate increases with age in all groups (1.8%
in asthmatic aged 10 to 19 in comparison with 14.6% in
patients older than 50), probably due to a longer time of evolu-
tion of the inflammatory process. In the same study, 1051 pae-
diatric patients with asthma and rhinitis with a mean age of 6
years were analysed, finding only one case of inflammatory
nasosinusal polyposis (0.1%). This study did not analyse antro-
choanal polyposis. 
While no preponderance of gender has been found in ACP
patients (Chen et al., 1989; Orvidas et al., 2001), bilateral nasal
polyposis is more frequent in males (Settipane and Chaffee,
1977). However, nasal polyposis associated with aspirin
induced asthma is more frequent in women (Szczeklik et al.,
2000). In a series of 16 patients from the army medical acade-
my in Gülhane, Turkey, a higher rate of ACP was found in
males (87.5%) (Aktas et al., 1998), but the type and low num-
ber of patients in this study probably represents a significant
bias in relation to sex incidence.

HISTOPATHOLOGY
Macroscopically, the antrochoanal polyp is composed of a cys-
tic part filling the maxillary sinus and a solid part coming out
through the maxillary ostium into the middle meatus and
thence to the choana (Berg et al., 1988). Microscopically, the
polyp shows a central cavity surrounded by a homogeneous
oedematous stroma bearing few cells. The polyp surface is cov-
ered with respiratory epithelium.
According to Hellquist and from a histological point of view,
nasal polyps can be classified in four groups: (1) oedematous,
eosinophilic or “allergic” is the most frequent type, formed by
oedematous connective tissue and isolated glands, without
development  of cysts with a rich eosinophilic infiltrate and
goblet cell hyperplasia; (2) ductal, formed by glands and cysts;
(3) fibrous or fibroinflammatory, with a great proliferation of
fibroblasts and collagen, and a lymphocyte inflammatory infil-
trate; and (4) polyps with stromal atypia, which are very scarce
and distinguished from a genuine neoplasm by the absence of
mitosis (Hellquist, 1997).

Inflammatory cells

The inflammatory infiltrate in bilateral nasal polyps consists of
leucocytes, mainly eosinophils, mast cells and lymphocytes (T
suppressors being more frequent than T helper cells) (Lui et
al., 1994). There is a predominance of EG2+ eosinophils,
showing the activation of these cells (Picado and Mullol, 1998).
Polyps from cystic fibrosis patients are rich in mast cells
whereas the presence of eosinophils is rare (Henderson and
Chi, 1992).

On the other hand, antrochoanal polyps show clear histologic
differences when compared to bilateral polyps, consisting of a
lower inflammatory infiltrate and a significantly lower
eosinophil infiltrate (Min et al., 1995), whilst oedema is essen-
tially the same. The fibrous type is significantly more frequent,
possibly due to its long evolution that leads to a scarring stage.
Submucous glands are less frequent than in non-antrochoanal
polyps.
There are some similarities between antrochoanal polyps and
maxillary mural cysts which have led to the hypothesis that the
former are the intranasal form of the latter. Berg et al. (1988)
found that both tissues had a fluid content that turned to gel at
room temperature. The ratio between proteins in the aspirated
fluid and serum proteins (IgA, IgG, IgM, albumin, α1-anti-
trypsin, C3, C3d and of origin C4) did not differ in both types,
although in each case the implantation area was located in the
inferolateral wall of the maxillary sinus. No histological differ-
ences were found between intramural cysts and antrochoanal
polyps. 
Since a high rate of ACP has been found in children with
chronic rhinosinusitis (Wolf et al., 1994) it has also been sug-
gested that antrochoanal polyps can be caused by acinar
mucous gland obstruction in the recovery period of a chronic
infection (Chen et al., 1989). However, other studies have not
corroborated these findings (Basak et al., 1988). 

Inflammatory mediators 

A variety of chemical mediators with different proinflammato-
ry activities have been described in nasal polyposis. These
mediators can be classified into four groups (Hoffman and
Wasserman, 1997): 
1. Substances with a vasoactive function: histamine, platelet

activating factor (PAF), prostaglandins, leukotrienes, nor-
epinephrine, neuropeptid Y (NPY), and vasoactive intesti-
nal peptide (VIP).

2. Substances influencing cell migration: high molecular
weight neutrophil chemotactic factor (HMW-NCF),
eicosanoids (prostaglandins and leucotrienes), interleukins,
chemokines, and adhesion molecules (selectins, integrins,
cadherins, mucins and immunoglobulins).

3. Substances acting on the extracellular matrix: transforming
growth factor (TGF), tumor necrosis factor (TNF) and
vasoactive intestinal peptide (VIP).

4. Mediators affecting cell growth, differentiation and prolif-
eration: transforming growth factor (TGF), colony stimu-
lating factors (CSF), insulin-like growth factor (IGF),
tumor necrosis factor (TNF), and interleukins (IL).

ACP

Few inflammatory markers have been studied in ACP.
a) Cytokines play an important role in chemotaxis, differenti-

ation, growth and cell proliferation. Proinflammatory
cytokines such as IL-1ß, IL-6, and IL-8, have a neutrophil
chemotactic effects and are implicated in acute rhinosinusi-
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tis, whereas IL-3 is more related to chronic rhinosinusitis
(Rudack et al., 1998) IL-5 has a chemotactic effect for
eosinophils, and its synthesis is increased in nasal polyposis
when compared to healthy mucosa or antrochoanal polyp
(Rudack et al., 1998; Bachert and Van Cawenberger, 1997).
ACPs show an enhanced expression of IL-6 in comparison
to controls, and therefore more clearly resemble an acute
infection than bilateral polyposis. 

b) Plasminogen activator inhibitor type 1 (PAI-1) is the most
efficient t-PA and u-PA known inhibitor, and plays an
important role in the regulation of plasminogen activating
system. u-PA has been related to progression in nasopha-
ryngeal tumours and a suppressor activity for PAI-1
(Sunagawa et al., 1997) has been suggested. Some studies
have demonstrated the existence of tissue plasminogen
activator (t-PA) in mucosa from patients affected with
chronic rhinosinusitis. In antrochoanal polyps, urokinase
type plasminogen activator (u-PA) (Yamashiro et al., 1992)
has also been found. Urokinase does not have a specific
affinity for fibrin (Majerus et al., 1996) and it has been sug-
gested that u-PA is not engaged in vascular fibrinolysis, but
it may play a role in tissue remodelling and cell migration
(Sunagawa et al., 1999). 

Tumour markers

When considering antrochoanal polyps as benign tumour-like
tissues, tumour markers need to be evaluated with a potential
involvement in their development. Tumours arise from cells
that have undergone specific genetic alterations in proto-onco-
genes or tumour suppressor genes (Forastiere et al., 2001).
These cells accumulate DNA staggered changes that favour
cell survival. Several markers have been related to carcinogen-
esis. However, no studies have been carried out in ACP. 

Diagnosis

Nasal endoscopy, computed tomography (CT) and magnetic
resonance imaging (MRI) are the core diagnostic techniques
used in bilateral and unilateral nasal polyposis. By using CT
scanning, the diagnosis of ACP is made when a mass fills the
maxillary sinus growing through the accessory or natural
ostium into the middle meatus and the posterior choana. MRI
(Vuysere et al., 2001) shows T1 hypointense and T2 enhanced
signals in sinochoanal polyps (antrochoanal as well as those
originating in other sinuses). When intravenous gadolinium is
administered during MRI, the intrasinusal cystic part of the
polyp is only peripherally enhanced, whereas the nasal and
choanal regions show hyperintense images.
In childhood, the differential diagnosis with other paediatric
masses should be assessed (Pruna et al., 2000). Among them,
the most frequent maxillary masses are mucoceles and
mucopyoceles. With the use of intravenous contrast these
masses usually show a characteristic enhanced ring. A reten-
tion cyst derived from a salivary or mucous gland can also
occur. However, this normally bears a crescent moon air densi-
ty that helps to differentiate it from an antrochoanal polyp. 
The sphenochoanal polyp is usually diagnosed by demonstrat-
ing its stalk growing from the sphenoid sinus wall and passing
through the ostium into the posterior choana (Lessa et al.,
2002; Weissman et al., 1991). Sphenochoanal polyps are less
frequent than antrochoanal polyps, although they may have
been underdiagnosed in the past, due to the use of plain X-ray,
which cannot determine from which sinus the choanal polyp
originates (Tosun et al., 2001).
Other less frequent differential diagnoses are adenoid hyper-
trophy, an ethmoidochoanal polyp, turbinate hypertrophy,
Tornwaldt´s cyst, as well as tumours such as angiofibroma,
olfactory neuroblastoma, or heamangioma. Other bone
destroying diseases such as lymphoma, Wegener granulomato-
sis, or rhabdomyosarcoma (Grainger and Zammit-Maempel,
2001) should also be considered. Inverted papilloma is a typi-
cally unilateral lesion which must be differentiated from ACP.
Lopatin et al., studied 20 cases of choanal polyps (11 antro-
choanal, 3 sphenochoanal, and 5 ethmoidochoanal) finding 2
cases of inverted papilloma among them (Lopatin et al., 1997). 

Treatment

The accepted treatment of antrochoanal polyps is removal by
surgery. Several techniques have been described, including

Figure 1. Diagram of an antrochoanal polyp. 

A. Frontal view: the polyp grows from the mucosa that lines the

maxillary sinus and exits into the middle meatus.

B. Saggital view: from the middle meatus, the polyp reaches the

posterior choana and the cavum.
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simple polyp avulsion, an antral approach using a Caldwell-Luc
technique, and endoscopic sinus surgery (El-Guindy and
Mansour, 1994; Basak et al., 1998; Özdek et al., 2002). No stud-
ies regarding the efficacy of drug therapy efficacy in antro-
choanal polyps have been reported. Simple polypectomy and
the Caldwell-Luc approach, used for many years, have been
relegated in favour of endoscopic sinus surgery (Basak et al.,
1998). Simple polypectomy has a high rate of recurrence due to
insufficient resection of the intramaxillary portion of the polyp
(El-Guindy and Mansour, 1994). The Caldwell-Luc procedure
can damage the growth centres of the maxillary bone and den-
tal germs, cause cheek or tooth inflammation and/or anaesthe-
sia. The endoscopic technique consists of an uncinectomy and
resection of the polyp and its attachment to the maxillary wall
(Stammberger and Hawke, 1993). In recurrent cases antrosto-
my through the canine fossa to resect the antral part of the
polyp can be added to endoscopy (El-Guindy and Mansour,
1994; Özdek et al., 2002). The use of a microdebrider through
the canine fossa as a way to properly resect a broad place of
attachment (Hong et al., 2001) may be indicated as comple-
mentary to endoscopic surgery. We propose a diagnostic and
therapeutic flow chart for antrochoanal polyposis (Figure 2). 

CONCLUSIONS
The antrochoanal polyp is an interesting model to study and
compare the pathophysiological mechanisms with those of
bilateral polyposis. However, there is a lack of research in a
number of areas, which should become the main focus of
future investigation. More research is needed to establish the
relationship between chronic rhinosinusitis and antrochoanal
polyps. Further work is needed to investigate the role of
inflammatory mediators (histamine, IgE, adhesion molecules,
PAF), as well as metalloproteases and nasal remodelling, and
tumour marker expression in this interesting condition.
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