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SUMMARY: Variations in the paranasal sinuses and pneumatizations originating from these structures are clinically important for
surgical procedures to be performed in the nose and nasal cavity regions. No systematic review examining the sinusristptgatisgnd
other minor pneumatizations was found in the literature review. This study aimed to review the papers in the literatogetieckidus septi
nasi, crista galli and other minor pneumatizations and standardize the mean incidence, distribution by sex, age andesegstroctures.
Furthermore, it was aimed to examine the height, length, and width values of sinus septi nasi and crista galli pneunuieatioms the
measurement intervals and measurement values, and standardize them. The studies involving these pneumatizations weyereaisued f
databases. After being evaluated according to the inclusion and exclusion criteria, 35 articles between the years 19@1r@0Rvedkr
Based on the data obtained from these articles, we examined the incidence of sinus septi nasi, crista galli, and otteemmaitiwatjgms.
Middle nasal turbinate pneumatization had the highest incidence among all these pneumatizations. Uncinate process pnéadatieatio
lowest incidence. Considering the distribution by sex, no difference was found. Upon examining the age range, there vegrediesmleen
1-95 years, and the mean age range was 33.05-41.48. The length, width and height values of crista galli and sinus siptiotdse co
standardized due to the insufficient number of studies and variable data in the literature. We believe that our studibuté tmstmilar
future studies in larger populations with the clinical procedures to be performed in and around the nasal cavity.
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INTRODUCTION

The paranasal sinuses are the structures found in thith age, and there is no difference between males and
cranium around the nasal cavity and where the nasal cavigynales (Mladinat al, 2017a).
is opened. The paranasal sinuses in and around the nasal
cavity are among the structures with the most frequent Pneumatizations may originate from sinus structures,
anatomical variations (Mures, at al, 2021). While the and meumatizations of unknown origin may also occur. In
paranasal sinuses may show variations outside of their ntire studies, pneumatizations were observed in the sinus septi
mal anatomy, pneumatizations may occur in addition to thesasi, crista galli and anterior clinoid process of unknown origin,
variations (Mures,aspt al, 2021). nasal turbinates supreme/superior/middle, and uncinate process

structures (Dutra & Marchiori, 2002; Leungg al, 2008).

Sinus pneumatizations may be caused by changedineumatizations in these structures are important for surgical
the sinus walls. These pneumatizations may occur dependprgcedures to be performed in the nasal cavity (Papadopoulou
on different ethnic origins, different age groups, sex, arat al, 2021). In the literature review, 154 studies conducted
environmental factors (Papadopouleual, 2021). The between 1991-2021 were reviewed, and pneumatizations in
variations of sinus pneumatizations may originate frorthese structures were observed in 35 studies. CT (computed
different sinuses in different age groups. While variation®mography), MDCT (multidetector computed tomography),
of frontal, maxillary, and ethmoidal origins are moreand CBCT (cone-beam computed tomography) methods were
common, variations of the sphenoid sinus origin are moused in these pneumatizations (Senal, 2009; Al-Qudah,
common in adults. The volume of pneumatization increas2610; Hajiioannotet al, 2010; Papadopoulcet al, 2021).
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The studies investigated pneumatization variations, tlsgnus septi nasi, crista galli and other minor pneumatizations
incidence and origin of variations, incidence in males arehd the studies showing the incidence of pneumatizations in
females, and age range (Papadopoelaal, 2021). individuals aged 1-95 years were included. Case reports, letters
to the editor, conference proceedings, unpublished articles,
This research aimed to present the studies in tlaad articles with incomplete results were excluded from our
literature including the sinus septi nasi, crista galli and othstudy. CT, MDCT, and CBCT were used for sinus and skull
pneumatizations as a review, compare the incidence sdfans in the studies we reviewed. This is a retrospective trial
pneumatizations in these studies, and investigate the effectludt clearly describes the sinus septi nasi, crista galli and other
age and sex on the incidence. Furthermore, it was aimednaor pneumatizations. In the literature review, the Google
determine the measurement intervals in sinus septi nasi écholar, PubMed, and Scopus databases were used. In these
crista galli pneumatizations and the mean values of thedatabases, 154 articles were reached using keywords such as
measurements and standardize the measurements in"sithus,” "septi,” "nasi," "crista galli," and "pneumatization,”
structures. and 35 articles between the years 1991-2021 that met the
inclusion criteria were used (Fig. 1).

MATERIAL AND METHOD Pneumatizations in these articles were analyzed in
terms of incidence, age, sex, origin, and the method used.
Additionally, the height, length, and width values of sinus septi
The article titled "Methods of Evidence-Basednasiand crista galli pneumatizations were reviewed, and their
Anatomy: a guide to conducting systematic reviews and metaeasurement intervals and measurement values were
analysis of anatomical studies,” published in the Annals determined.
Anatomy journal, was taken as a reference and used while
determining the method of our study (Kenal, 2012). After
the literature review, it was decided that the subject of o
study was to review pneumatizations originating from sint
structures or other sources. The aim of our study was to pres
the studies in the literature including the sinus septi nasi, cris
galli, and other minor pneumatizations as a review ar
standardize the mean incidence, distribution by sex, age &
origin of pneumatizations in these studies. Furthermore, it w .
also aimed to standardize the measurement intervals in sil
septi nasi and crista galli pneumatizations and the mean vali

B w \

of these measurements. To this end, the articles including A 2\
Fig. 2. A: Lateral nasal Wall. B: Lateral nasal wall ( middle nasal
Records identified through database searching (n=154)/ turbinate removed) a: Crista galli; b: Supreme nasal turbinate; c:

(Web of science, PubMed, Scopus, Google Scholar)

Superior nasal turbinate; d: Middle nasal turbinate; e: Anterior
clinoid process; f: Uncinat process; g: Septum nasi (Susan, 2016).

Records screened (n=154)

Records excluded (n=119)

- Case reports,
- Letters to the editor
- Confe di
- Unpublishedr articles,
- Articles with incomplete results
Full-text articles assessed for
eligibility (n=35)
Studies included in data L. ; A
synthesis (@39 Fig. 3. A coronal CT scan nasal cavity a: Middle nasal turbinate;
Fig. 1. Study Flow Diagram. b: Septum nasi; c: Crista galli (Susan, 2016).
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Analytical Statistics. SPSS 25.0 package program was useRESULTS

to evaluate the data. Descriptive statistics are given as

numbers and percentages for categorical variables and

arithmetic mean, standard deviation, and minimum and Among the 154 studies obtained from the literature
maximum values for continuous variables. Whether the dataview, 35 studies that met our inclusion criteria were
conformed to a normal distribution was tested by thexamined. These studies included 13,387 people between
Kolmogorov—Smirnov and Shapiro—Wilk tests, Kurtosisthe ages of 1-95. The studies examined sinus septi nasi, crista
Skewness values, Q-Q/P-P plots, and histogram evaluatigaili, anterior clinoid process, nasal turbinate and uncinate
methods. The correlation analysis between the data wa®cess pneumatizations.

evaluated by Spearman’s test.

Table I. General descriptive data of crista galli pneumatization.

Studies Age (years) Number of people Incidence of Method Origin
CG
pneumatization
(%)
Basic et al., 1999 19-86 212 people (78 men 134 women) 2.4 CT _mage Sinus
(42 Avg) Frontalis
Dutra & Marchiori, 2002 1-7 71 people (46 men 25 women) 2.8 CT mage -
Leunig et al., 2008 49.9 Avg 641 people (305 men 336 women) 14 CT _mage -
Som et al., 2009 21-74 200 people (73 men 127 women) 13 CT mage Sinus
Frontalis
Al-Qudah, 2010 16-77 110 people (58 men 52 women) 28 CT mage -
(34 Avg)
Hajiioannou et al., 2010 9-95 99 people (58 men 41 women) 14.1 CT _mage Sinus
(55.9 Avg) Frontalis
Kim et al., 2012 7-91 818 people 12.2 CT mage Sinus
(44.51 Avg) Frontalis
Robinson ez al., 2010 - - 7.1 CT mage -
Kaygusuz et al., 2013 13-70 99 people (74 men 25 women) 222 CT mage -
(32,2 Avg)
Cobzeanu et al., 2014 18-91 205 people (108 men 97 women) 22.92 CT mage -
(45.67 Avg)
Poje et al., 2014 19-72 527 people 37.5 CT mage Sinus
Frontalis
Tumna et al., 2014 19-85 5832 people (2852 men 2980 9.4 MDCT -
(39.1 Avg) women)
Rereddy et al., 2014 19-85 100 people (31 men 69 women) 9 CT mage
(52.5 Avg)
Shpilberg et al., 2015 10-82 192 people (106 men 86 women) 9.9 CT mage -
(47,9 Avg)
Dasar & Gokce, 2016 20-83 400 people (209 men 191 women) 33 CT mage -
(40.26 Avg)
Manea & Mladina, 2016 18-81 196 people 30.1 CT mage -
(39,6 Avg)
Mladina et al., 2017a,b >20 102 people (76 men 26 women) 66.6 CBCT -
Sommer et al., 2019 14-95 249 (129 men 120 women) 16.5 CT mage -
(48,7 Avg)
Akiyama & Kondo, 2020 15-89 300 people (146 men 154 women) 9.33 CT _mage Sinus
(50 Avg) Frontalis
Acaret al., 2020 20-81 402 people (207 men 195 women) 16.1 CT _mage Sinus
(41,45 Avg) Frontalis
Nautiyal et al., 2020 18-82 250 people (150 men 100 women) 7.18 CT _mage Sinus
Frontalis
Muresan et al.,2021 - 171 people (51 men 120 women) 7.01 CBCT Sinus
Frontalis
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Twenty-two studies included crista galli pneumatization. examined was 38.1% 9.88, and 50.76% and 49.23% were
The studies examined 11176 people aged between 1+88le and female, respectively. The incidence of the uncinate
years. The mean age of the people examined was #1.48rocess was between 1.40-13.80%, and the mean value was
12.57, and 51.55% and 48.45% were male and femafe98+ 3.71%. CT Image (88.2%), CBCT (5.9%), and MDCT
respectively. The incidence of crista galli was between 2.4(5.9%) methods were used in the studies. The origin of
66.60%, and the mean value was 16:24.49%. CT image pneumatization was not specified in the studies (Table I11).
(90.9%), MDCT (4.5%), and CBCT (4.5%) methods were
employed in the studies. Upon examining the origin dfline studies included sinus septi nasi pneumatization.
pneumatizations, no origin was indicated in 13 (59.1%}he studies examined 7592 people aged between 2-85 years.
studies. However, 9 (40.9%) studies revealed thatThe mean age of the people examined was 38.0556,
originated from the frontal sinus (Table I). The lengthand 51.24% and 48.76% were male and female, respectively.
width, and height of the crista galli were measured in thehe incidence of sinus septi nasi pneumatization was
studies. According to the data obtained, the length valuestween 2.00-40.00%, and the mean value was 24.86
of the crista galli were between 2.8-20.8 mm, and the me48.86%. CT Image (66.7%), CBCT (22.2%), and MDCT
value was 10.38 4.52 mm. The height value was betweel(11.1%) methods were used in the studies. Upon examining
3.6-26.0 mm, and the mean value was 146608 mm. the origin of pneumatizations, no origin was indicated in 7
The width value was between 0.9-9.9 mm, and the meéfv.8%) studies, while 2 (22.2%) studies showed that it
value was 4.7% 1.30 mm (Table VI). originated from the sphenoid sinus (Table IV). The length,
width, and height of the sinus septi nasi were measured in
Nine studies included anterior clinoid process the studies. The length values were between 3.5-18.8 mm,
pneumatization. The studies examined 8455 peopleand the mean value was 17#481.22 mm. The height value
between the ages of 10-86. The mean age of the peopias between 3.8-17.7 mm, and the mean value was#1.09
examined was 39.797.46, and 51.08% and 48.91% were8.52 mm. The width value was between 0.5-5.75 mm, and
male and female, respectively. The incidence of the anteribile mean value was 4.622.43 mm (Table VII).
clinoid process was between 0.50-29.20%, and the mean
value was 17.4& 8.74%. CT Image (88.9%) and MDCT Nine studies included nasal turbinate pneumatizations.
(11.1%) methods were used in the studies. The origin Bheumatizations found in the supreme turbinate, superior
pneumatization was not indicated in the studies (Table Ilyurbinate, and middle turbinate were demonstrated in these
studies. The studies examined 7088 people between the ages
Seventeen studies included uncinate processof2-91. The mean age of the people examined was 36.69
pneumatization. The studies examined 9256 peoplel3.38, and 50.07% and 49.93% were male and female,
between the ages of 2-91. The mean age of the peopdspectively. The incidence of supreme turbinate

Table Il. General descriptive data of anterior clinoid process pneumatization.

Studies Age (years) Number of people Incidence of Anterior ~ Method
Clinoid Process
pneumatization (%)
Basic et al., 1999 19-86 212 people (78 men 134 women) 0.5 CT Image
(42 Avg)
Leunig et al., 2008 49.90 Avg 641 people (305 men 336 women) 16.5 CT Image
Nouraei et al., 2009 2056 278 people (172 men 106 women) 17.6 CT Image
(33 Avg)
Kaplanoglu et al., 2013 18-81 500 people (239 men 261 women) 23 CT Image
(39,41 Avg)
Turna et al., 2014 19-85 5832 people (2852 men 2980 women) 20 MDCT
(39,10 Avg)
Shpilberg et al., 2015 10-82 192 people (106 men 86 women) 16.7 CT Image
(47,90 Avg)
Dasar etal., 2016 20-83 400 people (209 men 191 women) 25.5 CT Image
(40,26 Avg)
Yazici, 2019 16-56 150 people (74 men 76 women) 29.2 CT Image
26,76 Avg
Nautiyal et al., 2020 18-82 250 people (150 men 100 women) 8.36 CT Image
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Table Ill. General descriptive data of uncinate process.

Studies Age (years) Number of people Incidence of Method
Uncinate  Process
pneumatization (%)

Bolger et al. 1991 37.1 Avg 202 people (109 men 93 women) 2.5 CT Image

Sivasli et al., 2002 2-16 47 people (22 men 25 women) 6 CT Image

(10.50 Avg)
Mazza et al., 2007 18-70 100 people (55 men 45 women) 5 CT Image
(46 Avg)
Leunig et al., 2008 49.90 Avg 641 people (305 men 336 women) 8.8 CT Image
Keast et al., 2008 13-77 180 people (99 men 81 women) 2 CT Image
(39.92 Avg)
Nouraei et al., 2009 20-56 278 people (172 men 106 women) 14 CT Image
Al-Qudah, 2010 16-77 110 people (58 men 52 women) CT Image
(33 Avg)
Faddaer al., 2012 1677 140 people (85 men 55 women) 2 CT Image
(45.5 Avg)
Adeel et al., 2013 (31 Avg) 77 people 52 CT Image
Kaplanoglu et al., 2013 18-81 500 people (239 men 261 women) 38 CT Image
(3941 Avg)
Cobzeanu et al., 2014 1891 205 people (108 men 97 women) 341 CT Image
(45.67 Avg)
Turna et al., 2014 19-85 5832 people (2852 men 2980 women) 7 MDCT
(39.10 Avg)
Rereddy et al., 2014 19-85 100 people (31 men 69 women) 11 CT Image
(52.50 Avg)
Romanet al., 2015 37.63 Avg 130 people (69 men 61 women) 5 CT Image
Dasar et al., 2016 20-83 400 people (209 men 191 women) 13.8 CT Image
(40.26 Avg)
Shokii et al., 2019 1055 250 people (107 men 143 women) 12.8 CBCT
Mokhasanavisu ef al., 2019 29.24 Avg 64 people (32 men 32 women) 6 CT Image
Table IV. General descriptive data of sinus septi nasi.
Studies Age (years) Number of people Incidence of Sinus Method Origin
Septi Nasi
pneumatization (%)
Sivasli etal., 2002 2-16 47 people (22 men 25 6 CT Image
(10.5 Avg) women)
Nouraei et al., 2009  20-56 278 people (172 men 9.4 CT Image
(33 Avg) 106 women)
Al-Qudah et al., 16-77 110 people (58 men 52 27 CT Image
2010 (34 Avg) women)
Turna et al., 2014 19-85 5832 people (2852 men 34.8 MDCT
(39.10 Avg) 2980 women)
Dasar et al., 2016 20-83 400 people (209 men 2 CT Image
(40.26 Avg) 191 women)
Mladina et al., 2017 >20 93 people (69 men 24 344 CBCT
women)
Shok et al., 2019 10-55 250 people (107 men 40 CBCT
143 women)
Acar et al., 2020 20-81 402 people (207 men 16.3 CT Image Sinus of sphenoid bone
(41.45 Avg) 195 women)
Muresan etal., 2021 - 171 people (51 men 120 26.91 CBCT Sinus of sphenoid bone

women)
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pneumatization was 29.76%, the incidence of superiéB8.00%, and the mean value was 4£30.74%. CT Image

turbinate pneumatization was between 6.36% and 54.00088.9%) and MDCT (11.1%) methods were employed in the
and the mean value was 26865.80%. The incidence of studies. The origin of pneumatization was not specified in
middle turbinate pneumatization was between 30.73% atitk studies (Table V).

Table V. General descriptive data of nasal turbinates pneumatization.

Studies Age (years) Number of people Incidence of Incidence of Incidence of Method
Supreme Superior Middle
Turbinate Turbinate Turbinate
pneumatization ~ pneumatizatio  pneumatization
(%) n (%) (%)
Bolger et al. 1991 37.1 Avg 202 people (109 - - 53 CT Image
men 93 women)
Sivasli et al., 2002 2-16 47 people (22 men - 32 58 CT Image
(10.5 Avg) 25 women)
Al-Qudah et al., 2010 16-77 110 (58 men 52 - 25 CT Image
(34 Avg) women)
Turna et al., 2014 1985 5832 people (2852 - 57.2 MDCT
(39.10 Avg) men 2980 women)
Rereddy et al., 2014 19-85 100 people (31 men - 54 40 CT Image
(52.50 Avg) 69 women)
Cobzeanu et al., 2014 1891 205 people (108 29.76 29.76 - CT Image
(45.67 Avg) men 97 women)
Shpilberg et al., 2015 10-82 192 people (106 - 26 - CT Image
(47.90 Avg) men 86 women)
Yazici, 2019 1656 150 people (74 men - 93 453 CT Image
(26.76 Avg) 76 women)
Nautiyal et al., 2020 18-82 250 people (150 - 6.36 30.73 CT Image
men 100 women)
Table VI. Measurements of crista galli.
Studies Width (mm) Height (mm) Lenght (mm)
Kim et al., 2012 - (17.98 Avg) -
Poje et al., 2014 Male: 3.3-7.1 (6.4 Avg) - Male: 5.4-12.4
Female: 3.1-6.8 (5.5 Avg) Female: 5.1-10.6
Manea & Mladina, 2016 Male: 3.3-6.8 Male: 5.1-12.7 Male: 5.3-13.8
Female: 3.0-5.7 Female: 4.7-11.2 Female: 5.0-12.4
Mladina et al., 2017 0.9-6.6 3.6-17.1 2.8-12.9
(3.0 Avg) (10.1 Avg) (7.1 Avg)
Akiyama et al., 2020 1.6-9.9 7.3-26.0 5.0-20.8
(4.9 Avg) (159 Avg) (13.5 Avg)
Mure an etal., 2021 2.7-5.25 - -
(4.08 Avg)
Mean Value + Std 4.77 +1.30 14.66 £4.08 10.30 £4.52
Table VII. Measurements of sinus septi nasi.
Studies Width (mm) Height (mm) Lenght (mm)

Mladina et al., 2017

Muresan et al., 2021
Mean Value + Std

Male: 0.5-3.5 (1.96 Avg)
Female: 1.0-4.2 (2.2 Avg)
Total Avg: 2.3

(575 Avg)

4.02+2.43

Male: 3.8-17.7 (8.5 Avg)
Female: 4.1-15.1 (8.97 Avg)
Total Avg: 8.6

(13.58 Avg)

11.09 £3.52

Male: 3.7-18.8 (9.1 Avg)
Female: 3.5-16.2 (10.6 Avg)
Total Avg: 9.5

(25.37 Avg)

17.43 +£11.22
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DISCUSSION sept nasi pneumatization was 33.@511.56, and they
consisted of males by 51.24% and females by 48.76% (Table
IV). The mean age of the people examined in the studies on
Thirty-five studies were examined in the literaturenasal turbinate pneumatization was 36:6%.38, and they
review. The studies examined the incidence, age rangensisted of males by 50.07% and females by 49.93% (Table
origin, and distribution by sex of sinus septi nasi, cristd). The mean age range of the people examined in all these
galli, anterior clinoid process, nasal turbinates, and uncinateidies was found to be between 33-41. Considering the ratio
process pneumatizations and the measurement value®ffemales to males in the studies, the ratio of males to
crista galli and sinus septi nasi pneumatizations. Whifemales was higher. Since the incidences of males and
standardizing the incidence, age range, origin, arfdmales were not given separately while indicating the
distribution by sex of sinus septi nasi, crista galli and othercidence of the sinus septi nasi, crista galli and other
minor pneumatizations, the measurement values of threumatizations in the data obtained from the studies, no
crista galli and sinus septi nasi could not be standardiziedormation could be obtained on how often they occurred
due to the insufficient number of studies and thim females and males. Concerning the correlation between
inconsistency of the methods and the data obtained. the percentage of males and females included in the studies
and the incidence, no correlation was found.
Upon reviewing the studies in terms of incidence,
the incidence of crista galli pneumatization was between Upon reviewing the studies, there were differences
2.40-66.60%, with a mean value of 161394.49% (Table in the methods of the studies. The MDCT method was
). The incidence of anterior clinoid process pneumatizatie@mployed in the study by Turred al (2014). The CBCT
was between 0.50-29.20%, and the mean value was 17mM8thod was used in the studies by Mladihal (2017b),
+ 8.74% (Table 1l). The incidence of uncinate proceddures,anet al (2021), and Shoket al (2019) The CT
pneumatizatiorwas between 1.40-13.80%, and the meamethod was employed in all other studies. Tomography of
value was 5.9& 3.71% (Table Ill). The incidence of sinusthe human skull was used in the study by Mladihal.
septi nasi pneumatization was between 2.00-40.00%, af&017a).
the mean value was 21.8613.86% (Table 1V). The
incidence of supreme turbinate pneumatization was 29.76% It was attempted to obtain information about the
[18], the incidence of superior turbinate pneumatization wasigins of pneumatizations by reviewing all studies.
between 6.36% and 54.00%, and the mean value was 26/A8ording to the information acquired, the frontal sinus and
+15.80%, The incidence of middle turbinate pneumatizaticethmoidal sinus were demonstrated as the origin of crista
was between 30.73% and 58.00%, and the mean value wgafli pneumatization. There were also studies indicating the
47.37+ 10.74% (Table V). Upon reviewing all these studiefrontal sinus as the origin of crista galli pneumatization
systematically, sinus septi nasi, crista galli and othékeunig et al, 2008; Sonet al, 2009; Kaplanoglet al,
pneumatizations had the highest incidence among the na2@l13; Cobzeanet al, 2014; Pojeet al, 2014, Manea &
turbinate structures, and middle turbinate pneumatization hisdadina, 2016). However, Akiyama & Kondo (2020)
the highest incidence among nasal turbinate structureemonstrated in their study that both the frontal sinus and
Uncinate process pneumatization was a pneumatization witihmoidal sinus were the origin of crista galli pneumatization.
the lowest incidence. The fact that middle turbinat&pon reviewing the origin of sinus septi nasi
pneumatization was the most common pneumatization pgpeumatizations, no origin was specified in many studies.
important in radiological and clinical procedures to bélowever, the sphenoid sinus was indicated as the origin of
performed in and around the nasal turbinate. sinus septi nasi pneumatization in the study by Ata.
(2020). Mures,aret al. (2021) also demonstrated the
The mean age of the people examined in the studigzhenoid sinus as the origin. The origins of the anterior
on crista galli pneumatization was 41#482.57, and they clinoid process, uncinate process, and nasal turbinate
consisted of males by 51.55% and females by 48.458f0eumatizations were not specified.
(Table I). The mean age of the people examined in the
studies on anterior clinoid process pneumatization was When pneumatizations in the studies were examined,
39.79+ 7.46 years, and they consisted of males by 51.08%easurement values related to the anterior clinoid process,
and females by 48.9% (Table Il). The mean age of thumcinate process, and nasal turbinate pneumatizations were
people examined in the studies on uncinate processt reported. The length, width, and height measurement
pneumatization was 38.17 9.88, and they consisted ofvalues for the crista galli and sinus septi nasi were available.
males by 50.76% and females by 49.23% (Table Ill). Thehe study by Kirnret al. (2012) found the mean height value
mean age of the people examined in the studies on simugrista galli measurements as 17.98 mm. In the study by
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Pojeet al (2014) the width values were found to be 3.3-7.4tandardized. The measurement intervals of the crista galli
mm (6.4 Avg) in males and 3.1-6.8 mm (5.5 Avg) in femalesnd sinus septi nasi and their mean values and min-max value
and the length values were found to be 5.4-12.4 mm in mranges were calculated, and the measurement values and
les and 5.1-10.6 mm in females. In the study conducted Imgervals could not be standardized due to the small number
Manea & Mladina (2016) the width value was found to bef studies, the use of different methods, and the variability
3.3-6.8 mm in males and 3.0-5.7 mm in females, the heighitthe data. We believe that the data obtained will contribute
value was 5.1-12.7 mm in males and 4.7-11.2 mm in femalés, clinical procedures to be performed in and around the
and the length value was found to be 5.3-13.8 mm in maleasal cavity and future studies in this area with a larger
and 5.0-12.4 mm in females. The study by Mladihal population.

(2017a) determined the width value as 0.9-6.6 mm (3.0 Avg),

the height value as 3.6-17.1 mm (10.1 Avg), and the length : —

Vel 82 2612, (700, In he sy by Akyama £u8el * £ COSUN & S paR 8 Ln st
Kondo (2020) it was revealed that the width value was 1. ;

i eumatizaciones menoréat. J. Morphol., 41(3p44-952, 2023.
9.9 mm (4.9 Avg), the height value was 7.3-26.0 mm (15.9

Avg), and the |_en9th value was 5.0-20.8 mm (13.5 AVQ)- In RESUMEN: Las variaciones en los senos paranasales y
the study carried out by Mures ahal (2021) the width |as neumatizaciones que se originan en estas estructuras son
value was found to be 2.7-5.25 mm (4.08 Avg). Uponlinicamente importantes para los procedimientos quirirgicos que
reviewing all studies, the length values of the crista galie realizan en las regiones de la nariz y la cavidad nasal. En la
were between 2.8-20.8 mm, with a mean value of 16€.30revision de la literatura no se encontr6 ninguna revision sistemati-
4.52 mm. The height value was between 3.6-26.0 mm, wiff dueé examinara el sesepti nasi la crista galli y otras

a mean value of 14.66 4.08 mm. The width value was neumatizaciones menores. Este estudio tuvo como objetivo revi-

. sar los trabajos en la literatura que incluyen el sepd nasila
between 0.9-9.9 mm, with a mean value of 41730 mm crista galli y otras neumatizaciones menores y estandarizar la inci-

(Table V1). The length values of the sinus septi nasi Wefgcia media, la distribucién por sexo, edad y origen de estas es-
between 3.5-18.8 mm, with a mean value of 1£43.22  rycturas. Ademas, tuvo como objetivo examinar los valores de
mm. The height values were between 3.8-17.7 mm, withatura, longitud y ancho de las neumatizaciones delsagtonasi
mean value of 11.0¢ 3.52 mm. The width values werey crista galli, determinar los intervalos de medicién y los valores
between 0.5-5.75 mm, with a mean value of 40243 de medicion, y estandarizarlos. Los estudios relacionados con es-
mm (Table VI1). According to these results, it was intendef@S neumatizaciones se revisaron a partir de varias bases de datos.
to standardize the measurement values of the crista galli &4§90 de ser evaluados segun los criterios de inclusion y exclu-
sinus septi nasi. However, they could not be standardiz%'&n' se revisaron 35 articulos entre |os aios 1991-2021. Sobre la
. . . ase de los datos obtenidos de estos articulos, examinamos la inci-
due to the d'ﬁ_erences in the data o_btamed from the StUdl?e%cia desepti nasinasi, crista galli y otras neumatizaciones me-
and the insufficient number of studies. nores. La neumatizacion de la concha nasal media tuvo la mayor
incidencia entre todas estas neumatizaciones. La neumatizacion
del proceso uncinado tuvo la menor incidencia. Considerando la
CONCLUSION distribucién por sexo, no se encontré diferencia. Al examinar el
rango de edad, habia personas con edades entre 1y 95 afios, y el
rango de edad promedio fue de 33,05 a 41,48. Los valores de lon-

This study compared the incidences of the sinus segftd: ancho y altura de crista galli y sesepti nasno pudieron

nasi, crista galli and other minor pneumatizations and foufjgandarizarse debido a la cantidad insuficiente de estudios y datos
. S . variables en la literatura. Creemos que nuestro estudio contribuira
their mean incidence. Furthermore, these studies w

futuras investigaciones similares en poblaciones mas grandes con

reviewed, and the percentage distribution Of_ males arl& procedimientos clinicos que se realizaran en y alrededor de la
females and the mean age values of the participants Wegidad nasal.

calculated, and their correlation with the incidence was

examined. According to the results obtained, the percentage = PALABRAS CLAVE: Seno septi nasi; Crista galli;
of male participants was higher, and the correlation of agfeumatizacion; Cavidad nasal; Revision sistematica.

and sex with incidence could not be determined. The studies

showed that crista galli pneumatizations originated from the

frontal sinus and ethmoidal sinus, while sinus septi naBFFERENCES

pneumatizations originated from the sphenoid sinus. The

origins of other minor pneumatizations were not indicated.

. — car, G.; Cicekcibasi, A. E.; Koplay, M. & Kelesoglu, K. S. The relationship
In accordance with all these results, the InCIdenCé’ between the pneumatization patterns of the frontal sinus, crista galli

dlStrIbUtIOﬂ by SeX, age and Orlgln Of the SInUS Septl I’]aSI, and nasal Septum: a tomography Stmk Neurosurg_’ 30(632_
crista galli and other minor pneumatizations were 41, 2020.

951



KABAN, Y. E.; COSKUN, Z. K. & AKAR, B. A systematic literature study of the sinus septi nasi, crista galli and other minor pneumatiratibnislorphol., 41(3944-952, 2023.

Adeel, M.; Rajput, M. S. A.; Akhter, S.; lkram, M.; Arain, A. & Khattak, Y. J. Nautiyal, A.; Narayanan, A.; Mitra, D.; Honnegowda, T. M. & Sivakumar.
Anatomical variations of nose and para-nasal sinuses; CT scan réview. Computed tomographic study of remarkable anatomic variations in
Pak. Med. Assoc., 63(3)L7-9, 2013. paranasal sinus region and their clinical importance - Aretrospective study.

Akiyama, O. & Kondo, A. Classification of crista galli pneumatization and  Ann. Maxillofac. Surg., 10(2)22-8, 2020.
clinical considerations for amtior skull base surgery. Clin. Neurosci., Nouraei, S. A. R.; Elisay, A. R.; Dimarco, A.; Abdi, R.; Majidi, H.; Madani,

82(Pt. B)225-30, 2020. S.A. & Andrews, P. J. Variations in paranasal sinus anatomy: implications
Al-Qudah, M. A. Anatomical variations in sino-nasal region: a computer for the pathophysiology of chronic rhinosinusitis and safety of endoscopic
tomography (CT) study. J. Med J., 44(3):290-7, 2010. sinus surgeryd. Otolaryngol. Head Neck Surg., 38@3-7, 2009.

Basic, N.; Basic, V.; Jukic, T.; Basic, M.; Jelic, M. & Hat, J. ComputedPapadopoulou, A. M.; Chrysikos, D.; Samolis, A.; Tsakotos, G. & Troupis, T.
tomographic imaging to determine the frequency of anatomical Anatomical variations of the nasal cavities and paranasal sinuses: a
variations in pneumatization of the ethmoid bokeir. Arch. systematic reviewCureus, 13(1p12727, 2021.

Otorhinolaryngol., 256(259-71, 1999. Poje, G.; Mladina, R.; Skitarelic, N. & Marjanovic Kavanagh, M. Some

Bolger, W. E.; Parsons, D. S. & Butzin, C. A. Paranasal sinus bony anatomic radiological and clinical aspects of the sinus crista dadim. J. Rhinol.,
variations and mucosal abnormalities: CT analysis for endoscopic sinus 4(13)31-6, 2014.
surgeryLaryngoscope, 101(1 Pt.:5p-64, 1991. Rereddy, S. K.; Johnson, D. M. & Wise, S. K. Markers of increased aeration

Cobzeanu, M. D.; Baldea, V.; Baldea, M. C.; Vonica, P. S. & Cobzeanu, B. in the paranasal sinuses and along the skull base: association between
M. The anatomo-radiological study of unusual extrasinusal anatomic variantsAm. J. Rhinol. Allergy, 28(&)77-82, 2014.
pneumatizations: superior and supreme turbinate, crista galli proceBabinson, M.; Donlon, D.; Harrison, H.; Houang, M.; Stammberger, H. &

uncinate procesfom. J. Morphol. Embryol., 55(3 Supd99-104, Wolf, G. Variations of the paranasal sinuses in Melanesians as observed
2014. by CT.Rhinology, 48(1)11-7, 2010.

Dasar, U. & Gokce, E. Evaluation of variations in sinonasal region witRoman, R. A.; Hedes, iu, M.; Gersak, M.; Fidan, F.; Baciut,, G. & Baciut,, M.
computed tomographWorld J. Radiol., 8(198, 2016. Assessing the prevalence of paranasal sinuses anatomical variants in

Dutra, L. D. & Marchiori, E. Tomografia computadorizada helicoidal dos patients with sinusitis using Cone Beam Computer Tomograibjul
seios paranasais na crianca: avaliagdo das sinusopatias inflamatérias.Med., 89(3)423-9, 2016.
Radiol. Bras., 35(3161-9, 2002 Shokri, A.; Faradmal, M. J. & Hekmat, B. Correlations between anatomical
Fadda, G. L.; Rosso, S.; Aversa, S.; Petrelli, A.; Ondolo, C. & Succo, G. variations of the nasal cavity and ethmoidal sinuses on cone-beam
Multiparametric statistical correlations between paranasal sinus anatomic computed tomography scamsiaging Sci. Dent., 49(2)03-13, 2019.
variations and chronic rhinosinusitidcta Otorhinolaryngol. Ital.,  Shpilberg, K. A.; Daniel, S. C.; Doshi, A. H.; Lawson, W. & Som, P. M. CT of

32(4):244-51, 2012. anatomic variants of the paranasal sinuses and nasal cavity: poor
Hajiioannou, J.; Owens, D. & Whittet, H. B. Evaluation of anatomical correlation with radiologically significant rhinosinusitis but importance

variation of the crista galli using computed tomograjiiin. Anat., in surgical planningAJR Am. J. Roentgenol., 204@55-60, 2015.

23(4)370-3, 2010. Sivasli, E.; Sirikci, A.; Bayazt, Y.; Gimusburun, E.; Erbagci, H.; Bayram, M.

Kaplanoglu, H.; Kaplanoglu, V.; Dilli, A.; Toprak, U. & Hekimoglu, B. An & Kanlkama, M. Anatomic variations of the paranasal sinus area in
analysis of the anatomic variations of the paranasal sinuses and ethmoid pediatric patients with chronic sinusitBurg. Radiol. Anat., 24(8)00-
roof using computed tomograplsurasian J. Med., 45(2)15-25, 2013. 5, 2003.

Kaygusuz, A.; Haksever, M.; Akduman, D.; Aslan, S. & Sayar, Z. Sinonas&om, P. M.; Park, E. E.; Naidich, T. P. & Lawson, W. Crista galli
anatomical variations: their relationship with chronic rhinosinusitis and  pneumatization is an extension of the adjacent frontal sintidBs& Am.
effect on the severity of disease-a computerized tomography assisted J. Neuroradiol., 30(1B1-3, 2009.
anatomical and clinical studindian J. Otolaryngol. Head Neck Surg., Sommer, F.; Hoffmann, T. K.; Harter, L.; Ddscher, J.; Kleiner, S.; Lindemann,
66(3)260-6, 2014. J. & Leunig, A. Incidence of anatomical variations according to the

Keast, A.; Sofie, Y.; Dawes, P. & Lyons, B. Anatomical variations of the International Frontal Sinus Anatomy Classification (IFAC) and their
paranasal sinuses in Polynas and New Zealand European coincidence with radiological sings of opacificatidaur. Arch. .
computerized tomography scar@tolaryngol. Head Neck Surg., Otorhinolaryngol., 276(113139-46, 2019.
139(2)216-21, 2008. Standring, SGray’s Anatomy. The Anatomical Basis of Clinical Practice

Kim, J. J.; Cho, J. H.; Choi, J. W,; Lim, H. W.; Song, Y. J.; Choi, S. J. & 41st ed. Amsterdam, Elsevier, 2016. pp.481-569.

Yeo, N. K. Morphologic analysis of crista galli using computedTurna, O.; Aybar, M. D.; Karagoz, Y. & Tuzcu, G. Anatomic variations of the
tomographyJ. Rhinol., 19(2p1-5, 2012. paranasal sinus region: evaluation with multidetectorl€anbul Med.

Leunig, A.; Betz, C. S.; Sommer, B. & Sommer, F. Anatomic variations of J., 15(2)104-9, 2014.
the sinuses; multiplanar CT-analysis in 641 patientsYazici, D. The analysis of computed tomography of paranasal sinuses in na-
Laryngorhinootologie, 87(7382-9, 2008. sal septal deviation. Craniofac. Surg., 30(8143-e147, 2019.

Manea, C. & Mladina, R. Crista galli sinusitis—a radiological impression
or a real clinical entityRom. J. Rhinol., 23(6)67-117, 2016.

Mazza, D.; Bontempi, E.; Guerrisi, gl Monte, S.; Cipolla, G.; Perrone,

A. & Marini, M. Paranasal sinuses anatomic variants: 64-slice C'Porres‘pondmg author:

evaluation Minerva Stomatol., 56(6311-8, 2007. Yunus Emre Kaban
Mladina, R.; Antunovic, R.; Cingi, C.; Bayar Muluk, N. & Skitarelic’, N. Department of Anatomy
Sinus septi nasi: Anatomical stu@fin. Anat., 30(3312-7, 2017a. Faculty of Medicine

Mladina, R.; Antunovic, R.; Cingi, C.; Muluk, N. B.; Skitarelic, N. & Malic’, Gazi University
M. An anatomical study of pneumatized crista galleurosurg. Rev.,  Emniyet Mahallesi
40(4y671-8, 2017b. _ _ Mevlana Bulvari, No: 29
Mokhasanavisu, V. J. P.; Singh, R.; Balakrishnan, R. & Kadavigere, R. Eth%SOO Yenimahalle
variation of sinonasal anatomy on CT scan and volumetric anaiydiem ’
J. Otolaryngol. Head Neck Surg., 71(Suppi2857-64, 2019. Ankara
Mures.an, A. N.; Mogoanta’, C. A.; Sta’nescu, R. & Rusu, M. C. The sin&URKEY
septi nasi and other minor pneumatizations of the nasal seRtum.J.
Morphol. Embryol., 62(1227-31, 2021. E-mail: yunuskaban@subu.edu.tr

952



