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An endoscopic cadaveric study: Accessory maxillary ostia
Endoskopik kadavra çalışması: Aksesuar maksiller ostium
Alper Sindel1, Murat Turhan2, Eren Ogut3, Mehmet Akdag2, Aslı Bostancı2, Muzaffer Sindel3
ABSTRACT

ÖZET

Objective: Endoscopy is now being used for diagnosis
and surgical treatment of disorders of the nose and paranasal sinuses. Direct observations of mucociliary clearance patterns have shown that there are clear cut pathways in the sinuses, with secretions always trying to leave
through the natural ostia.’ Maxillar ostia is exists behind
the upper part of the medial wall and often at intersection
region of the rear lower infindubulum and lower front surface of the ethmoid bulla. Accessory ostium exists at the
25-30% of the general population instead of the natural
ostium. There are some features that differentiate the accessory ostium and natural ostium.

Amaç: Endoskopi burun ve paranazal sinüs hastalıklarının teşhisi ve cerrahi tedavisi için kullanılmaktadır. Direkt
gözlem; sekresyonun mukosiliyer açıklıktan her zaman
doğal ostium’a doğru olduğunu göstermiştir. Maksiller sinüs ostiumu medial duvarın arka üst bölümünde, sıklıkla
da infindibulum alt arka yarısı ile etmoid bullanın ön alt
yüzeyinin kesişme bölgesindedir. Gerçek ostium dışında
genel popülasyonun %25-30 kadarında aksesuar ostiuma rastlanır.

Methods: To determine the incidence and location of the
accessory ostium 29 fromaldehyde fixed adult cadaver
was examined with endoscope.

Bulgular: Aksesuar ostium 8 vakada görüldü (13,8%).
Bunların lokalizasyonu sırasıyla ortaya yakın, ön-orta ve
arka [2 (0,03%), 3 (0,05%), 3 (0,05%)] olarak bulundu.

Results: The accessory ostium is encountered at 8 cases
(13.8%). These are located at rare-middle, front-middle
and rear in 2 (0.03%), 3 (0.05%), 3 (0.05%) cases respectively. Recognition of the maxillary ostia is tedious while
performing endoscopic procedures which accounts for a
high rate of orbital complications for a novice performing
surgery in this region.
Conclusion: It is therefore imperative to know the landmarks in this regions which may be obliterated by disease. Radiologist should be aware of this entity as it can
appear as communication between the maxillary sinus
and nasal cavity on sinus imaging examinations.

Yöntemler: Aksesuar ostium’un lokasyonunu ve insidansını saptamak için formaldehitle fikse edilmiş 29 erişkin
kadavrası endoskopla incelendi.

Sonuç: Endoskopik işlemleri uygularken maksiller ostium’u tanımlamak bu bölgedeki cerrahi uygulamalardaki
orbital komplikasyonlar için yüksek bir önem taşır. Hastalık nedeni ile oblitere olabileceği için bu bölgedeki belirli
noktaları bilmek şarttır. Sinüs görüntülenme yöntemlerinde maksiller sinüsle burun boşluğu arasında iletişim varmış gibi görünebilir bu nedenle radyolog aksesuar maksiller ostium’un olabileceğinin farkında olmalıdır.
Anahtar kelimeler: Aksesuar maksiller ostium, endoskopik çalışma, kadavra çalışması
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INTRODUCTION
The morphological and radiological evaluations of
paranasal sinuses and nasal cavity, combined with
1

endoscopic examination, provide detailed information on the anatomy and pathology of the region [1].
Endoscopic sinus surgery presents a series of com-
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plications that can vary depending on the technique
used and the surgeon’s experience [2]. This information as well as the inflammatory cells, which
causing to the sinusitis is leading the way endoscopic surgery in the treatment. Currently, the frequent utilization of the functional endoscopic sinus
surgery technique significantly reduces morbidity in
patients [3]. The use of this technique has attached
great importance to morphological and radiological
studies on the anatomy of the paranasal region [4].
Knowledge of normal anatomy is crucial for accurate diagnosis of sinonasal pathology. In addition,
the most frequent anatomical variants should be
identified to reduce surgical risks [5].
Maxillary hiatus is closed with the descending part of the lacrimal bone and uncinate process
of ethmoid bone above, maxillary process of inferior nasal concha below, and perpendicular plate of
palatine bone behind. Maxillary hiatus is located in
the third section of posteroinferior infundibulum in
71.8% cases [6]. The anterior fontanelle includes
the ostium, which is located in the medial maxillary
sinus, and the posterior fontenelle is closed by a mucus membrane and periosteum. The average size of
the maxillary hiatus is 2.4 millimeters. Duplication
is rarely seen in the maxillary hiatus. The maxillary
accessory hiatus is one of the anatomical variations
that may play a role in the development of chronic
maxillary sinusitis. Although some authors claim
that accessory ostia develop following acute maxillary sinusitis, it is not clear whether they are congenital or acquired [7]. Accessory maxillary ostium,
often encountered in the posterior fontanelle of the
lateral nasal wall, should not be confused with maxillary hiatus. Accessory maxillary sinus ostia are
found in approximately 30% of patients with chronic rhinosinusitis (CRS) and in 10-20% of healthy
subjects [8,9]. This additional ostium may cause
mucus to recirculate from the sinus to the nasal cavity through the natural ostium and back to the sinus
through accessory ostium. Accessory maxillary ostium can be found in varying numbers. The prevalence of the accessory maxillary ostium in humans
has been reported to be between 0-43% in various
cadaveric and patient studies [10-13]. In sizes ranging from 1 mm to 10 mm [14].
The maxillary sinuses, the largest of the human paranasal sinuses, are particularly susceptible
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to infection, as excess fluid cannot easily drain from
them by gravity. Direct observations of mucociliary
clearance patterns have shown that there are clearcut pathways in the sinuses, with secretions always
trying to leave through the natural ostia. The ostium of the maxillary sinus is on the highest part of
the medial wall of the sinus and is therefore poorly
placed from the point of view of free drainage; in
addition, it does not open directly into the nasal
cavity, but into the narrow ethmoidal infundibulum,
inflammation of which can further interfere with
drainage [15]. Genc at al have investigated the development of maxillary accessory ostia, and shown
for the first time that accessory maxillary ostia developed following experimental sinusitis in rabbits.
[16]. There are non-functional ostia that serve to
drain the sinus, only if the natural ostium is blocked
and intrasinus pressure moves material out of the
ostium. These accessory ostia exist in 25-30% of the
general population, instead of the natural ostium.
The accessory ostium is located 5-10 mm superior
to the attachment point of the inferior concha, and
opens to the lateral nasal wall, or less frequently,
to the infindubulum. While performing endoscopic
sinus surgery, it is important to differentiate natural
ostium from accessory ostium.
METHODS
Twenty-nine formaldehyde-fixed adult cadavers
were examined using an endoscope to determine the
incidence and location of the accessory ostium. Nasal cavities of each cadaver were examined with a
4.0-mm, 0- and 30-degree rigid Karl Storz Hopkins
endoscope. First, the endoscope was positioned at
the base of the nose, and the anatomical structures,
such as the septum, inferior meatus, inferior nasal
concha, middle nasal concha, nasopharynx and the
anterior face of sphenoidal sinus were viewed. Than
middle nasal concha medialized, after following
middle nasal meatus, uncinate process were evaluated with natural maxillary sinus ostium and accessory ostium. A total of 29 cadavers (21 male, 8 female) were used in this study.
RESULTS
In this study, the natural ostia in all the cadavers
were located using an endoscope, and 15 cases
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(51.7%) of them were encountered in the posterior third of the semilunar hiatus. In addition, septal
deviations were determined in 10 cases (34.4%) of
the cadavers on the right side. Maxillary ostia were
found behind the upper part of the medial wall, and
at intersection of the rear lower infundibulum and
lower front surface of the ethmoid bulla. The accessory ostia were encountered in 8 cases (13.8%).
These were located in the rear-middle, front-middle
and rear in 2 (0.03%), 3 (0.05%), and 3 (0.05%)
cases, respectively (Figure 1).

Figure 1. Endoscopic micrograph showing the accessory
and natural maxillary ostia. *: accessory ostium: natural
ostium

DISCUSSION
The use of endoscopes on the paranasal sinuses during surgery improves visualization, enables greater
preservation of normal structures, and reduces the
necessity for wide exposure. A considerable time investment is therefore necessary in order to learn to
identify the potential significance of the wide anatomic variations.
Endoscopic sinus surgery, which is the commonly performed nasal surgery, has its own problems if not performed properly. Success of maxillary sinus antrostomy depends on including the
natural ostium to the antrostomy. For this to happen,
the natural ostium should be identified during the
surgical procedure [16]. Natural ostium is present
anteriorly, not visible under routine direct nasal endoscopic examination, oval in shape, and oriented
transversely. The maxillary sinus typically opens
Dicle Tıp Derg / Dicle Med J

into the inferior aspect of the ethmoidal infundibulum through an ostium that lies recessed in the superomedial aspect of the sinus. The mucus drained
through the natural ostium may re-enter the maxillary sinus through the accessory ostium [15] . The
active mucociliary transport of the maxillary sinus
is towards the natural ostium and the accessory ostia
do not take part in the physiological drainage of the
maxillary sinus even if the natural ostium is blocked
[17].
The maxillary sinus typically drains through
a canal that is formed in part by a portion of the
anterior ethmoid bone and may be up to 22 mm in
length [18]. According to Matthews et al.the size of
the maxillary sinus ostium averages 2-4 mm, and it
can vary from 1- 17 mm [15].
In approximately 15% of patients, accessory
maxillary ostia are present, opening directly into the
middle meatus. However, these ostia typically do
not receive active mucociliary clearance from the
sinus. The incidence of accessory ostia appears to
be higher in patients who have infundibular obstruction or a history of maxillary sinus disease, suggesting that they may occur as a result of a pathologic
condition and then remain patent. Rarely, the natural ostium itself may open directly into the middle
meatus, posterior to the free border of the uncinate
process [19,20].
According to a study by Balasubramanian, the
accessory ostium is present posteriorly, oriented anteroposteriorly, spherical in shape, and can be easily
visualized during routine nasal endoscopic examination [16]. Anatomic variations including maxillary accessory ostium have been implicated in the
pathogenesis of chronic maxillary sinus infection.
Maxillary accessory ostium disturbs mucociliary
clearance of maxillary sinus due to the recycling
of mucus between the natural and accessory ostia.
This process may result in chronic maxillary sinusitis [15], and potentially cause of persistent sinusitis
[21]. Maxillary sinus ostium size averages 2-4 mm
and it can vary from 1-17 mm.
A possible mechanism of formation of accessory ostia is obstruction of the primary ostium by
maxillary sinusitis or due to anatomic and pathologic factors in the middle meatus resulting in the
rupture of membranous areas known as fontanelle
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[12]. The incidence of accessory maxillary ostium
(AMO) has been recorded to range from 0 - 43%.
In the present study, accessory maxillary ostia were
found within the membranous fontanelle of the lateral nasal wall in 9 (22.5%) specimens. Similar observations were earlier noted by Myerson [22]. In
30.7%, Schaffer [23]. in 41%, and Van Alyea [24].
in 23% of specimens. Though most authors have not
specified the location of the AMO with reference
to the fontanelle, Stammberger [17] and Kennedy
[19] reported their presence either in the anterior
nasal fontanelle (ANF) or posterior nasal fontanelle
(PNF). May et al. [11], however, found their presence restricted to the PNF posteroinferior to natural ostia. Van Alyea [24] published his observations
from the anatomic study of the surgical accessibility
of the ostium maxillare in 163 specimens. He found
that the natural ostia were easily accessible in 40%
of specimens, but that in 20%, the ostia could not be
cannulated because of the anatomic configuration of
the uncinate process or the bulla, or the size of the
ostia. In the remainder of the specimens, cannulation was only possible because of the skull, experience of the surgeon, or because an accessory ostium
was present [24]. May et al. [11] investigated the
location of the maxillary ostium and its importance
to the endoscopic sinus surgeon in their study. Accessory ostia of the maxillary sinus are found in approximately 30% of skulls; as many as three in one
skull have been reported. Normally, the medial wall
of the orbit is in the same vertical plane as the maxillary ostium [11].
Maxillary ostia are located behind the upper
part of the medial wall, and often at the intersecting region of the rear lower infundibulum and lower
front surface of the ethmoid bulla. It has a diameter
of 3-4 mm in average, and 5 mm of diameter in two
areas. According to Porter [25], the natural maxillary ostium is located at the superior aspect of the
medial wall of the sinus. Intranasally, it is usually
in the posterior half of the ethmoid infundibulum,
or behind the lower 1/3 of the uncinate process.
The posterior edge of the ostia is continuous with
the lamina papyracea, thus a reliable landmark for
the lateral limit of surgical dissection. The average
size of the ostium is 2-4 mm, but it can vary from 1
-17mm. The ostium is much smaller than that actual
bony defect, as mucosa fills this area and defines the
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extent of the opening. 88% of maxillary ostia are
hidden behind the uncinate process and therefore
cannot be visualized endoscopically. In some individuals, the anterior or posterior fontanelles may be
patent, which results in an accessory ostium. They
are non-functional ostia that serve to drain the sinus
only if the natural ostium is blocked and intrasinus
pressure/gravity moves material out of the ostium.
Accessory ostia are usually found in the posterior
fontanelle [25].
Accessory ostia into the maxillary sinus have
been reported in between 25 and 50% of patients.
The ostium may vary from pinpoint in size to several millimeters. The accessory ostia are found in
the mid-portion of the lateral nasal wall at the sites
of the anterior or posterior fontanelles [17].
Accessory ostium occurs in 25-30% of the general population instead of the natural ostium. The
accessory ostium is located 5-10 mm superior to
the attachment point of the inferior concha, and it
opens to the lateral nasal wall, or less frequently,
to the infundibulum [26]. Ethmoid infundibulum
separated into four parts as front, front-middle,
front-rear, and rear, and the occurrences of the ostium at these locations are 5.5%, 11%, 71.8%, and
11.6%, respectively [24] The ostium is located at
the rear part in more than 80% of the cases. The
accessory ostium may occur either congenitally or
secondary to disease. They are usually located at the
membranous fontanelle between the mucosal sinus
and nasal mucosa. There are some features that differentiate the accessory ostium and natural ostium.
The natural foramen is oval, located more anteriorly
than the accessory ostium, and has an angle to the
vertical plane. The accessory ostium, located posterior, may be seen during direct nasal examination.
It is round, and parallel to the vertical plane. There
are two fontanelles (anterior, posterior) related to
the free edge of the uncinate processes. In 20-25%
of normal population, the accessory ostium is encountered in the posterior fontanelle [27]. Myerson
[22] has investigated 114 lateral nasal walls of adult
heads in their fresh state. The position, size, shape
and relations of the maxillary ostium were noted.
Special attention was paid to its accessibility for
sounding and for irrigation. The presence of accessory ostia was sought for and noted. The prevalence
of the accessory maxillary ostium in humans has
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been reported to be between %0-43 in various cadaveric and patient studies [10,12,28]. Thirty halfheads from fifteen adult Indian cadavers were dissected to study the incidence, location and side of
secondary maxillary ostia by Kuma RH et al. [12]
In their studies, AMO were present in 9 (30%) halfheads, located in the ANF in 6 (66.7%), in the PNF
in 2 (22.2%), and at the hiatus semilunaris (HS) in
1 (11.1%). It was twice as frequently present on
the right side compared to the left. 5 (55.6%) sides
had single, whereas 4 (44.4%) had twin AMO. Two
twins AMO were seen in the ANF, and one each in
PNF and HS. 7 of these were found unilaterally, and
2 were present bilaterally. All were present in the
male cadavers, except for a single AMO in the female half-head.
Chung et al report a case of one asymptomatic
28-year-old male with mucus circulation between
the natural ostium and the accessory ostium of the
maxillary sinus. In the right middle meatus, an endoscopic examination showed mucopurulent discharge coming into the maxillary sinus through an
accessory opening [29].
Prasanna et al in their study, accessory maxillary ostia were found within the membranous fontanelle of the lateral nasal wall in 9 (22.5%) specimens
and maxillary sinus ostium opened more commonly
into posterior third of the HS. AMO was another
variation seen in nearly three-fourths of the cases
which opened into membranous meatus inferior to
the uncinate process [30].
In this study, the localization of the natural ostium was studied using endoscopy in cadavers, and
natural ostia were encountered at a ratio of 51.7%
in the posterior 1/3 of HS. In addition, septal deviations were determined at a ratio of %34.4, located
more on the right side. Moreover, in this study,
accessory ostia were identified in 8 (8.6%) cases.
These were located at the rare-middle, front-middle
and rear in 2 (0.03%), 3 (0.05%), and 3 (0.05%)
of all cases, respectively. Our findings were in line
with current literature.
With the advent of functional endoscopic sinus
surgery (FESS) and coronal computed tomography
imaging, considerable attention has been directed
toward paranasal region anatomy. Detailed knowledge of anatomic variations in paranasal sinus region
Dicle Tıp Derg / Dicle Med J

is critical for surgeons performing FESS, as well
as for the radiologist involved in the preoperative
work–up. Anatomical variants with certain accompanying pathologies directly influence the success
of diagnostic and therapeutic management of paranasal sinus diseases. It is suggested that remarkable anatomic variations of paranasal sinus and their
pathologic consequences should be well-defined in
order to improve the success rate of management
strategies. In order to avoid potential complications
of sinus surgery, the radiologist must pay close attention to anatomical variations in preoperative evaluations.
Recognition of the maxillary ostia is tedious
while performing endoscopic procedures, which accounts for a high rate of orbital complications for a
novice performing surgery in this region. It is therefore imperative to know the landmarks in this region, which may be obliterated by disease. Radiologists should be aware of this entity, as it can appear
as communication between the maxillary sinus and
nasal cavity in sinus imaging examinations.
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