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INTRODUCTION

Dutch anatomist, Ruysch first described nasal polyps aris-
ing from antrum in 1691.1)2) Similarly, Zuckerkandl, a Hun-
garian-Austrian anatomist in 1891, reported a case of polyp 
from the maxillary sinus with herniation through a widened 
accessory ostium.1)3) In 1906, Killian published a paper “The 
origin of choanal polypi” describing a polyp originating in 
the maxillary sinus, which is usually unilateral and solitary 
that extends into the posterior choana of the nasal cavity.1)4) 

Through the years numerous papers have been published 
about Killian’s polyp or antrochoanal polyp (ACP).  How-
ever, there has been no written report of an unusual variant 
of the maxillary sinus polyp that herniates through a dehis-
cence or accessory ostium of the anterior fontanelle towards 
the nasal vestibular area, and not towards the choana. For 
this reason, the study is aimed to introduce a new terminol-
ogy for this unrecognized presentation of polyp as “antro-
vestibular polyp (AVP)” and to describe the direction of 
AVP or ACP growth through the anterior or posterior fon-
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Background and Objectives: This case series is aimed to introduce a new term, antrovestibular polyp (AVP), for an antral 
polyp herniating anteriorly toward the nasal vestibule and to describe an antral polyp direction of growth through the anterior and 
posterior fontanelles.
Materials and Method: This is a retrospective study involving review of patients who underwent surgery due to maxillary 
sinus polyp herniating anteriorly toward the nasal vestibular area or posteriorly toward the choana at a tertiary training hospital 
from January 2007 through July 2016. Their demographic data, computed tomography scan findings, and endoscopic evaluations 
were analyzed.
Results: This study included 49 subjects; 8 (16.33%, 6 males) with AVP and 41 (83.67%, 24 males) with antrochoanal polyps 
(ACP). The mean ages of AVP and ACP patients were 9 and 14.4 years, respectively (p=0.006). The subjects were identified as 
AVP when computed tomography scan showed an antral polyp directed anteriorly toward the nasal vestibular area, while polyps 
growing toward the choana were identified as ACP. Endoscopic review showed that AVP grew out through an accessory ostium 
located anterior to the uncinate process at the area of the anterior fontanelle, while ACP started from an accessory ostium of the 
posterior fontanelle or a widened maxillary natural ostium.
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tanelle.

METHODS

Subjects
This is a retrospective study involving a review of pa-

tients who underwent surgery due to maxillary sinus polyp 
herniating anteriorly toward the nasal vestibular area or 
posteriorly toward the choana at a tertiary training hospital 
from January 2007 through July 2016. This study described 
the unique clinical presentation of AVP and then compared 
it to the more common antral polyp, ACP.  

Computed tomographic and nasal endoscopic 
evaluation 

All patients had computed tomography (CT) scans of the 
paranasal sinuses. Diagnosis of AVP was made when a pol-
ypoid opacity originating from the maxillary sinus extend-
ed through a defect of the anterior fontanelle which is lo-
cated inferior and anterior to the uncinate process,5) toward 
the nasal vestibular area (Fig. 1). On the other hand, diag-
nosis of ACP was given to a polypoid opacity of the maxil-
lary sinus protruding through a posterior fontanelle defect, 
whose boundaries include the posterior end of the uncinate 
process anteriorly and the palatine bone posteriorly,5) then 
extending posteriorly toward the choana (Fig. 2). The au-

thors of this study reviewed the CT scans and compared 
the position of the antral polyp with the uncinate process in 
axial, coronal, and sagittal view using the 3D navigation 
function. Through this, it was judged whether the polyp was 
from accessory ostium or natural ostium.

At the same time, nasal endoscopic examination was also 
used for diagnosis. For AVP, intra-operative pictures re-
vealed a defect or presence of an accessory ostium in the 
anterior fontanelle where polyps came out of the maxillary 
sinus (Fig. 1) while for ACP a polyp was seen herniating 
from an accessory ostium of the posterior fontanelle or from 
a widened natural ostium (Fig. 2).  

Additionally, the presence of paranasal anatomic varia-
tions and chronic rhinosinusitis were identified.6) Preopera-
tive, intraoperative and postoperative sinonasal endoscopic 
photographs were taken for all subjects. The polyp location 
in relation to the fontanelles and the presence of an acces-
sory ostium or defect was recorded. 

Operational details and pathologic analysis
All the patients underwent routine endoscopic sinus sur-

gery for removal of the polyps. The origin of the polyp was 
observed via 30 degree and 70 degree endoscope during the 
surgery for complete removal.

For pathologic analysis, pathological results of polyps 
were analyzed by their medical records.

Fig. 1. Antrovestibular polyp. The crosshairs on the radiographs points to the antrovestibular polyp in different cross-sectional planes. In 
the endoscopic photographs, the arrow indicates the defect in the anterior fontanelle and the star marks indicate the uncinate pro-
cess shown after antrochoanal polyp was removed.
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RESULTS

This study included 49 subjects; 8 patients (16.3%, 6 
males) had AVP and 41 (83.6%, 24 males) had ACP.  The 
mean age of AVP and ACP was 9 (range: 8-12) and 14.4 
years (range: 4-46), respectively (p=0.006) (Table 1).

For AVP, a glistening white polyp was noted abutting the 
nasal sill while for ACP; the polyp was noted in the middle 
meatus extending into the nasopharynx. 

Among the 8 AVP subjects, 3 (40%) presented with con-
comitant bilateral chronic rhinosinusitis. Five children had 
ipsilateral septal deviation, 3 had Haller cells. There was no 
concha bullosa observed.

In pathologic findings, seven subjects of AVP and 33 of 
ACP had the pathological results after the operation. One 
of AVP and eight of ACP did not undergo pathological ex-
amination. All of the seven AVP were lymphoplasma-dom-
inant polyps. In ACP, 31 was lymphoplasma-dominant and 

two were eosinophilic polyps.

DISCUSSION

According to Berg and colleagues, ACP could arise from 
an antral cyst, which is present in 8-10% of the popula-
tion.7) Chen’s study on the other hand suggested that devel-
opment of ACP occurs from obstruction of acinar mucous 
gland as a consequence of chronic inflammatory condition 
like allergic rhinitis or infectious rhinitis.8) The others pro-
posed intramural cyst from tooth migration and lymphatic 
duct stenosis following rhinosinusitis as the origin of antral 
cyst.1)9) The authors in this study believe that AVP follows 
the same pathogenesis as ACP. 

We also consider that AVP herniation into the nasal cav-
ity is influenced by the same forces as proposed by Frosini 
in his study about ACP. In the study, chronic inflammation 
(allergic or infectious) initiated antral cyst formation and 

Table 1. Summary of comparison between antrochoanal polyp and antrovestibular polyp

Antrochoanal polyp Antrovestibular polyp

Number of subjects 41 8
M:F ratio 24:17 6:2
Average age 14.4 9
Passing ostium Posterior fontanelle, natural ostium Anterior fontanelle
Direction of polyp Choana, nasopharynx (Posterior) Nasal vestibule, nasal sill (Anterior)

Fig. 2. Antrochoanal polyp. In the computed tomography scans, the crosshairs and arrows indicate the antrochoanal polyp. In the 
endoscopic photographs, the star mark indicates the large defect in the posterior fontanelle and the arrow indicates the antrocho-
anal polyp.
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mucosal edema leading to ostiomeatal complex or middle 
meatus obstruction. As air is trapped inside the maxillary si-
nus, high pressure develops forcing the retention cyst out 
into the nasal cavity.1)

The difference between AVP and ACP lies in the direc-
tion of antral polyp herniation into the nasal cavity. It is as-
sumed that the anterior or posterior protrusion of antral pol-
yps is mainly influenced by the anatomic location of the 
accessory ostium in relation to the fontanelles. The acces-
sory ostium of the maxillary sinus may be formed either 
congenitally or acquired because of chronic maxillary si-
nusitis or middle meatal pathology.10)11) All of our patients 
presented with ostiomeatal complex obstruction. 

In pathologic analysis, all the AVP that had pathologic ex-
amination were lymphoplasma-dominant polyps. In 33 sub-
jects of pathologically diagnosed ACP patients, 31 (93.94%) 
were lymphoplasma-dominant and 2 (6.06%) were eosino-
philic. They have similar pathologic findings in general, and 
more accurate data will be obtained if a large amount of pa-
tient data is accumulated. Therefore, it is thought that AVP 
and ACP have pathologically similar origin but only differ-
ent growing direction.

The prevalence of accessory ostium varies from differ-
ent studies conducted either on cadavers or live subjects. 
In these studies, the reported prevalence ranges from 0- 

43%.10)12) The prevalence would be higher in patients with 
nasal pathology like rhinosinusitis.13)14) Another study iden-
tified accessory ostium in 4.5% of healthy population and 
25% among subjects with chronic rhinosinusitis.5) Though 
most of the studies in the list did not specify the location of 
accessory ostium in relation to the fontanelles, some authors 
reported their presence either in anterior or posterior nasal 
fontanelle. It is a widely accepted knowledge that the acces-
sory ostium is more common in posterior fontanelle.5)13)15) 
However, there were studies that reported a higher occur-
rence of anterior fontanelle defect than in the posterior fon-
tanelle.10)12)16-18)

In conclusion, the present study demonstrates that AVP 
is another variant of antral polyp herniating through a con-
genital or acquired defect of anterior fontanelle. Anatomi-
cally, the accessory ostium of the posterior fontanelle is lo-

cated inferiorly and posteriorly from the natural ostium, 
which could explain the posterior course of ACP in the na-
sal cavity. In contrast, AVP leaves the maxillary sinus via a 
defect in the anterior fontanelle, which the authors of the 
current study believe as the reason for the trajectory of pol-
yp towards the nasal vestibule.
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