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SUMMARY
Objective: Anatomic variations and configurations of ethmoid sinuses (along with dimensions) are very important for endoscopic sinus
surgeon. The most dangerous complications of endoscopic sinus surgery are orbital and intracranial ones. The purpose of this study was to
make a classification of interorbital distance and to determine whether it was altered by some sinonasal pathology. Materials and Methods:
Five hundred fifty-four adult patients (321 Male, 233 female) underwent paranasal sinus computed tomography imaging for evaluation of
either rhinological or orbital complaints were included in this study. The patients were classified as follows: patients with nasal polyposis (n=
75), patients with chronic rhinosinusitis (n= 192), patients without sinonasal disease (n= 287). Interorbital distance and Keros typing of all
patients were measured from the same standard location of coronal computed tomography of paranasal sinuses. Results: There was no
statistically significant difference among three groups regarding to two types of classifications. Conclusions: Computed tomography of
paranasal sinus before endoscopic sinus surgery may give some clue about surgical difficulties in the region of the narrowest part of
ethmoids (interorbital distance). This parameter has not been influenced from sinonasal pathologies such as nasal polyposis and chronic
rhinosinusitis.
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İNTERORBİTAL ARALIK ÖLÇÜMÜ: SİNONAZAL PATOLOJİLERDE DEĞİŞİR Mİ?
ÖZET
Amaç: Etmoid sinüslerin anatomik varyasyonları ve yapıları (boyutları vs.) endoskopik sinüs cerrahları için çok önemlidir. Endoskopik
sinüs cerrahisinin en tehlikeli komplikasyonları orbital ve intrakraniyal olanlardır. Bu çalışmanın amacı interorbital aralığa bir sınıflama
oluşturmak ve var ise sinonazal patolojilere bağlı değişimlerini belirlemektir. Gereç ve Yöntem: Bu çalışmaya orbital ve rinolojik
değerlendirme için paranazal sinüs tomografisi çekilen 554 hasta (321 erkek, 233 kadın) dahil edildi. Hastalar şu şekilde sınıflandırıldı: nazal
polip (n= 75), kronik rinosinüzit (n= 192), sinonazal patolojisi olmayanlar (n= 287). Bütün hastaların Keros tipleri ve interorbital aralıkları,
paranazal sinüslerinin koronal plandaki bilgisayarlı tomografilerinin aynı standart kesitinde ölçüldü. Bulgular: Gruplar arasında bu iki tip
sınıflandırmaya göre istatistiksel olarak anlamlı farklılık bulunmadı. Sonuçlar: Endoskopik sinüs cerrahisi öncesinde paranazal sinüslerin
tomografileri, etmoidler arasındaki en dar bölgede (interorbital aralık) olabilecek cerrahi zorluklar hakkında aydınlatıcı bilgi verebilir. Bu
parametre, nazal polip ve kronik sinüzit gibi nazal patolojilerden etkilenmez.
Anahtar Sözcükler: Bilgisayarlı tomografi, komplikasyon, endoskopik sinüs cerrahisi, nazal kavite, paranazal sinüs hastalıkları

INTRODUCTION

This modality guides us for the method of
surgical intervention and makes us to avoid
complications of endoscopic sinus surgery. Careful
preoperative evaluation of computerized tomography
(CT) scans is the gold standard for endoscopic sinus
surgery. Nasal polyps may lead to expansion of nasal
fossae and pressure atrophy of the adjacent bony wall
of the sinonasal cavities3. This study was planned to
investigate; i) by means of CT, to measure both the
depth of ethmoidal roof and the IOD, ethmoido-nasal
and ethmoido-orbital distances ii) to determine the
effect of chronic rhinosinusitis and/or nasal polyposis
on these measurements.

Endoscopic intranasal interventions are
popular approaches for the diagnosis and treatment of
paranasal sinus disease. A major limitation of these
techniques, however, is the potential for the surgeon
to become spatially disoriented and thereby increase
the risk of serious complications1. The literature
regarding to the correlation between sinonasal
complaints and CT scan evidence of paranasal sinus
disease is controversial. However, CT scanning of the
paranasal sinuses is the preferred mode of imaging
for the purpose of diagnosis, disease monitoring, and
surgical planning2.

MATERIAL and METHODS
A retrospective analysis of paranasal sinus
CT scans of 554 adult patients (321 Male, 233
female) between 18 and 76 years of age (mean age,
34.41 ± 13.24 years) was performed. The patients
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The measurement of the depth of ethmoid
roof was carried out at the deepest part of it. The
measurement of IOD was carried out at the slice on
which the orbits were in largest diameter. The values
of ethmoid roof measurement were scaled as Keros
classification. IOD measurements were graded as
follows: grade I-IOD ≤23 mm, grade II-IOD; 24-29
mm, grade III-IOD; ≥30 mm. The ethmoido-orbital
distance (EOD) measurement was carried out from
cribriform plate to the line connecting the most
superior point of orbital roof. The ethmoido-nasal
distance (END) measurement was carried from
cribriform plate to the nasal floor (Fig.1).

were evaluated in 3 groups; patients with nasal
polyposis (NP), patients with chronic rhinosinusitis
(CRS) and those without sinonasal disease. Patients
with nasal polyps were defined from endoscopic
nasal examination findings of records. All patients
with radiologic sinonasal pathologies have been
examined by nasal endoscopy.

The nasal septal deviation angle, if present,
was measured for each CT scan by the following
method; the mean value of three consecutive coronal
CT images at the level of the OMC was used for the
calculation of the direction and degree of NSD. The
superior insertion of the nasal septum at the level of
the crista galli, its inferior insertion at the anterior
nasal floor, and the apex of the NSD were all
identified and clearly marked on the respective CT
scan. The resultant angle was calculated using a
standard protractor with the direction of the NSD
noted. Three groups were compared regarding to the
Keros (3 types) classification, IOD (3 grades), nasal
septal deviation angle, ethmoido-orbital distance and
ethmoido-nasal distance.

Fig. 1. The measurement of depth of ethmoid roof (e),
interorbital distance (io), ethmoido-nasal distance (en)
and ethmoido-orbital distance (eo).

The patients with previous nasal or sinus
surgery, sinonasal tumors and mucocele were
excluded from the study. Patients with no complaint,
or with complains of less than 3 months of duration,
but demonstrating opacity on their CT images were
also excluded from the study. CT evaluation of the
paranasal sinuses was performed in the coronal
projection without the administration of i.v. contrast
material. Thin-section CT scanning (Philips,
Tomoscan AVPS, Neitherland) was obtained with the
following parameters; field of view, 160 mm; section
thickness, 5 mm; index, 5 mm; 120 mA; 175 kV;
small focal spot; mean total acquisition time, 5
minutes. One radiologist and one ENT specialist
evaluated the entire paranasal sinus CTs.
Groups
Control (n=287)
NP (n=75)
CRS (n=192)
P*

Age (years)
34.49 ±13.93
(18-76)
34.52 ± 12.20
(19-73)
33.80 ± 12.60
(18-76)
,724

DE (mm)
4.66 ± 1.38
(2-10)
4.49 ± 1.18
(2-10)
4.60 ± 1.18
(2-10)
,614
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The SPSS statistical package was utilized for
computation and performing the analysis, One-way
ANOVA test was performed.
RESULTS
The patients were classified as follows:
patients with NP (n= 75), patients with CRS (n=
192), those without sinonasal disease (n= 287). NP
group included 75 patients (47 male, 28 female) with
mean age of 34.52 ± 12.20 years (range 19-73). CRS
group included 192 patients (123 male, 69 female)
with mean age of 33.80 ± 12.60 years (range 18-76).

IOD (mm)
25.71 ± 2.62
(18-32)
26.29 ± 2.62
(22-33)
25.81 ± 3.15
(18-35)
,285

END (mm)
47.23 ± 4.51
(32-60)
48.29 ± 4.84
(39-60)
47.96 ± 4.78
(30-60)
,101

EOD (mm)
12.28 ± 2.94
(7-19)
11.84 ± 3.16
(5-20)
11.93 ± 2.91
(6-20)
,26

SD angle o
7.17 ± 6.50
(0-20)
6.56 ± 6.90
(0-25)
7.03 ± 6.42
(0-25)
,764

Table 1. The general characteristics and the results of measurements of groups. (DE: Depth of ethmoid (Keros type classification), IOD:
Inter-orbital distance, END: Ethmoido-nasal distance, EOD: Ethmoido-orbital distance, SD: Septal deviation, P*: Statistical
significance (One-way ANOVA), NP: nasal polyposis, CRS: Rhinosinusitis.)
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Group
Control (n= 287)
NP (n= 75)
CRS (n= 192)

Keros
type I
55
16
32

Keros
type II
222
58
157
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(ranging from 30 to 60 mm) in control, NP and CRS
groups, respectively.

Keros
type III
10
1
3

There was no statistically significant
difference among the three groups regarding to the
Keros typing, IOD, END and EOD.

Table 2. Depth of ethmoid roof (Keros type classification)
among three groups.(NP: nasal polyposis, CRS:
Rhinosinusitis)

DISCUSSION
Endoscopic sinus surgery necessitates an
accurate evaluation of diseases and paranasal
anatomic variations4. A major limitation of the
endoscopic intranasal interventions is the potential
for the surgeon to become spatially disoriented and
thereby increase the risk of serious complications.
Although the majority of reported complications are
less serious, those that involve violation of the orbit
or central nervous system may be devastating5.

Group
Grade I
Grade II
Grade III
Control (n= 287)
59
207
21
NP (n= 75)
8
56
11
CRS (n= 192)
38
131
23
Table 3. The grading of groups regarding to the interorbital
distance (IOD) (NP: nasal polyposis, CRS:
Rhinosinusitis.)

The anatomy of this area gained more and
more significance as the endoscopic sinus surgery
develops further. In contrast to the medial wall of the
nasal cavity, the anatomy of the lateral nasal wall is
complicated5. The area between nasal septum and
lateral nasal wall is the area in which the sinus
surgeon deals with. The more the volume of this area
is, the easier the manipulation will be. We have
investigated the height and width of this anatomic
region by measuring the depth of ethmoidal roof and
IOD.

Control group (without sinonasal disease)
included 287 patients (151 male, 136 female) with
mean age of 34.49 ± 13.93 years (range 18-76) (Table
1). The mean depth of ethmoidal roof was 4.49 ±
1.18 mm (ranging from 2 mm to 10 mm) in NP
group. The IOD was 26.29 ± 2.62 mm (ranging from
22 mm to 33 mm) in NP group. According to our
classification the distributions of patients were as
follows; grade I: 8 patients, grade II: 56 patients,
grade III: 11 patients (Table 3). The mean depth of
ethmoidal roof was 4.60 ± 1.18 mm (ranging from 2
mm to 10 mm) in chronic rhinosinusitis group.
According to the Keros grading system the
distributions of patients were as follows; Keros type
I: 32 patients, Keros type II: 157 patients, Keros type
III: 3 patients. The mean IOD was 25.81 ± 3.15 mm
(ranging from 18 mm to 35 mm) in CRS group.
According to our classification the distributions of
patients were as follows; grade I: 38 patients, grade
II: 131 patients, grade III: 23 patients (Table 3). The
mean depth of ethmoidal roof was 4.66 ± 1.38 mm
(ranging from 2 mm to 10 mm) in control group.
According to the Keros grading system the
distributions of patients were as follows; Keros type
I: 55 patients, Keros type II: 222 patients, Keros type
III: 10 patients. The IOD was 25.71 ± 2.62 mm
(ranging from 18 mm to 32 mm) in control group.
According to our classification for IOD the
distributions of patients were as follows; grade I: 59
patients, grade II: 207 patients, grade III: 21 patients.

There are some morphometric studies of
paranasal
structures.
The
most
important
morphometric study is Keros classification. This
indicates 3 types of relation between cribriform plate
and ethmoid roof6-8. The most dangerous of them is
the type III for the suregeon because of the likelihood
of a perforation through the lateral lamella of the
lamina cribrosa. Fernandez et al9. found that the
greater volume of maxillary sinus in chronic
rhinosinusitis patients when compared to others, and
they correlate this finding to the osteolytic effect of
the inflammatory process in the sinus bone. In our
study we found no significant alteration in the
dimensions of IOD, EOD, END and Keros type
classification by any effect of nasal polyp and/or
chronic rhinosinusitis.
The literature regarding correlation between
sinonasal complaints and CT scan evidence of
paranasal sinus disease is controversial. However, CT
scanning of the paranasal sinuses is the preferred
mode of imaging for the purpose of diagnosis,
disease monitoring, and surgical planning2. Grading
of IOD with Keros type classification makes the
surgeon evaluates the access of surgical intervention.
Grade III is the easiest candidates for endoscopic
sinus surgery. It is difficult to operate patients with
grade I (IOD) and with Keros type III. Although IOD

The mean EOD measurements were 12.28 ±
2.94 (ranging from 7 to 19 mm), 11.84± 3.16
(ranging from 5 to 20 mm), 11.93 ± 2.91 (ranging
from 6 to 20 mm) in control, NP and CRS groups,
respectively. The mean END measurements were
47.23 ± 4.51 (ranging from 32 to 60 mm), 48.29 ±
4.84 (ranging from 39 to 60 mm), 47.96 ± 4.78
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are slightly wider in NP groups than the control and
chronic rhinosinusitis groups, there was no
statistically significant difference among three groups
regarding to both types of classification.
CONLUSION
In adult patients, IOD together with ethmoid
roof have not been influenced from sinonasal
pathologies such as NP and CRS. However, they
should be evaluated before any endoscopic sinus
intervention due to feasibility of surgical access. The
high-risk group of patient for endoscopic sinus
surgery (especially for orbital complications) may be
determined preoperatively by index of IOD. Grade I
IOD is the most dangerous for surgeon because of
close relationship with orbital wall and orbits. To
evaluate the effect of these pathologies on sinonasal
development, a prospective study can be made
involving pediatric patients.
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