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Pneumatization of crista galli in Pre-adult and Adult Stages
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SUMMARY: The sinonasal region in humans is one of the regions that commonly shows anatomical variations. These variations
can be easily diagnosed by paranasal CT evaluation. One of these varidiiosisigalli pneumatization. In recent years, there have
been opinions supporting the hypothesis that pneumatization originates from the frontal sinus. In this study, we plafhne® to eva
whether the presence Gfista galli pneumatization varied in pre-adult and adult periods. In this retrospectively designed study, 218
coronal paranasal CT images collected between 2012 and 2013 were evaluated. Patients were divided into two groups ageording to
under or over 18 years. In the group under the age of 18 (97 cases), pneumatization was detected in 2.1 % of samphesgwhife in
over the age of 18 (121 cases), crista galli pneumatization was observed in 15.7 % of samples. According to thessteegalts,
pneumatization was found to increase in adulthood. Considering that the frontal sinus is in a rudimentary state atldidyépsically
detected first at 6 years of age, and reaches its main size in puberty, this increase in pneumatization runs paralleldpntiestef
the frontal sinus. Consequently, this supports the opinion that crista galli pneumatization originates from the frontal sinus.
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INTRODUCTION

TheCrista galli (CG), seen as a ridge in the antepneumatization can result in infection which shows little
rior part of the anterior cranial fossa, is a thick, smoothesponse to medical therapy, and therefore requires
triangular bony process that projects upward from thendoscopic surgery as treatment (Soateal, 2013).
cribriform plate of the ethmoid bone. The posterior bordekbnormalities narrowing the bone canals are accepted as
of the CG serves for the attachment of the falx cerebri. ltisk factors for sinus disease. Moreover, anatomic
anterior border, short and thick, articulates with the fronsariations in paranasal sinuses are implicated in the
tal bone, and presents two small projecting wings, whigiathogenesis of rhinosinusitis (Fadgtal, 2012).
are received into corresponding depressions in the frontal
bone and complete the foramen cecum (Strandring, 2009).  Crista gallipneumatization and its association with
TheCrista galliis an important structure in the sinonasahdjacent structures are surgically significant. Visualization
region. In humans, the sinonasal region is one of the regiafshe regional anatomy and its variations will be of help
that shows the most frequent anatomical variations. Theseradiologists and otorhinolaryngologists in their practice.
variations can readily be diagnosed with paranasal
computed tomography (CT) scans. Paranasal CT scanning  In recent years, there have been studies reporting
is also valuable in studying the normal structure ahat CGP originates from the frontal sinus (Bastic
variations of paranasal sinuses before endoscopic sirals 1999; Sonet al, 2009). Development of the fron-
surgery (Danielsest al, 2006). One of the sinuses mostal sinus starts at age 6 or 7 years and continues until
difficult to reach surgically is the frontal sinus, the canadulthood. Parallel to this development, an increase in
of which is obliterated or narrowed most frequently bz GP with advancing age is expected. The purpose of
anatomical variations. One of these variations is Cthis study was to assess the prevalence of CGP in pre-
pneumatization (CGP) which is often miss€dsta galli  adults and adults.
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MATERIAL AND METHOD

This retrospective study was carried out on 218fthe 218 patients, 100 (45.9 %) were male and 118 (54.1
patients (100 males and 118 females) of age 5-54 ye&s$ female.
referred for paranasal CT scanning at the Department of
Radiology, Educational and Research Hospital of Mugla Out of the 218 patients, pneumatization was
Sitki Kogman University, Mugla, Turkey, in the perioddetected in 21 (9.6 %). Pneumatization was presentin 2.1
between June 2012 and June 2013. The study was appro¥ed@n= 2) of the group of patients under age 18 (n= 97),
by the local Ethics Committee. Coronal plan paranasal Gihd in 15.7 % (n= 19) of the group of patients of age 18
scans suitable for examination of the anatomy arghd over (n= 121) (Table I). Of the 21 CGPs detected, six
morphology of the sinonasal region were selected for studyommunicated with the right frontal sinus and 15 with
The images obtained were categorized according to sex ahd left frontal sinus (Fig. 1).
age groups.

The CT images were obtained using a 16-detect
row multidetector CT (MDCT) device (Siemens, Somato
Emotion, USA). The paranasal sinus CT images obtain
were of 3 mm slice thickness, pitch 1, 110 kV, and 70 mA
CT images obtained in the coronal plane and reformatt]
axial plane were evaluated.

The cases were divided into two age groups, name
cases of age 18 years and over (97 cases) and cases
age 18 (121 cases). From the images obtained, the site
position of the CG were determined, and the presence &
pneumatization in the CG was assessed. In the casdg
pneumatization, its communication with the frontal sinu
was studied. The results were evaluated along with relev{
studies in the literature, and their clinical implication i
discussed.

RESULTS

In the present study, in total, 218 coronal plan® ki)
paranasal sinus CT images were evaluated. The mean Bige 1. Paranasal CT images from a 17-year-old patient. a,
of the patients included in the study was 24.15 years (B-C: CGP in the coronal plane and its communication with
54 years); for cases 18 years and over, mean age was 3fheZeft frontal sinus. d: In the same patient, CGP in the axial
years, and for cases under 18, mean age was 14.21 ydage and its communication with the left frontal sinus.

Table I. Number of crista galli pneumatizations according to age group and sex.

Pneumatization
Yes No
n % n % Total

<18 years of age Male 1 2.3 42 97.7 43
Female 1 1.9 53 98.1 54

Total 2 2.1 95 97.9 97

>18 years of age Male 7 12.3 50 87.7 57
- Female 12 18.8 52 81.2 64
Total 19 15.7 102 84.3 121
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DISCUSSION aged 18 and over. The two cases in the former group were
of age 17. Consistent with our findings, Kehal (2012)
found the prevalence of CGP in 73 cases aged under 18 as

The ethmoid is ossified in the cartilage of the nas&l.7% and in 745 cases aged 18 and over as 13.2%.
capsule at three centers: one for the perpendicular plate, and

one for each labyrinth. During the first year after birth, the In our study, of the 21 CGPs detected in total, six

perpendicular plate begins to ossify in the center. Trmmmunicated with the right frontal sinus and 15 with the

cribriform plate is ossified partly from the perpendicular platkeft frontal sinus. Kimet al., have reported that all of 100

and partly from the labyrinths. The ethmoid bone complet@meumatizations, apart from one, communicated with the

its development as a single bone at about 3 years of afyjental sinus. The authors also found, that in the case with

Ossification of the CG is completed in the second year afteo communication with the frontal sinus, the bilateral fron-

birth (Standring). tal sinuses were not developed, and CGP communicated with
the right ethmoid sinus (Kirat al).

The anatomy of the sinonasal region is complex, quite

variable, and frequently shows variations. In their study of The findings of our study show that CGP increases
200 rhinosinusitis cases scanned by CT, Fatldh reported in adulthood. Considering that the frontal sinus which is in
anatomic variation in the sinosinusal region in 140 (70 %&rudimentary state at birth, can be radiographically detected
patients, which is a high prevalence. The rate of CGP, ofiest at age 6, and attains its full dimensions after puberty,
of the anatomic variations, was variable. The rate of CGRis increase in CGP runs parallel to the development of the
has been reported as 2.4 % by Basial, 9.3 % by Fadda frontal sinus. Consequently, this supports the opinion that
et al, 14.1 % by Hajiioannoet al (2010), and 24 % by CGP might originate from the frontal sinus.

Arslanet al (1999). In our study of coronal and reformatted

axial CT scans, we found the total pneumatization rate to be

9.6 %. CONCLUSION

Among paranasal sinuses, the frontal sinuses are the
last to complete development (de Oliveitaal, 2013). At The results of the present study have shown that CGP
birth, the frontal sinuses are not yet developed or are absesitnore frequent in adulthood, and its aeration is associated
but are generally fairly well developed between the 7th andth the right or left frontal sinus. We are of the opinion that
8th years, only reaching their full size after puberty (Scudehese results can help radiologists and otorhinolaryngologists
et al, 1993; Standring). The frontal sinuses complete thair their CT evaluations of anatomic variations in the sinonasal
development at ages 12-14 in females and at ages 16—18gion.
males (McLaughliret al., 2001).

At birth, the ethmoid sinuses are filled with fluid, TETIKER, H.; KOSAR, M. I.; CULLU, N.; SAHAN, M.;
and their identification is difficult (Marquezt al, 2008). GENCER C. U. & DERIN, S. Neumatizacion de lerista galli
At age 12 years, they reach adult size and are well aerat@d etapas pre adultas y adultas. J. Morphol., 34(2p41-544-
Some of the front group ethmoid cells develop in the antg?16-

rior-superior direction, forming the frontal sinuses. RESUMEN: La regién nasosinusal en los seres humanos

. L . con frecuencia muestran variaciones anatémicas. Estas variacio-
Although the CG is a structure within the ethmoidhes se pueden diagnosticar facilmente mediante la evaluacion por
complex, there are studies reporting that its aeration ti§mografia computadorizada (TC) de los senos paranasales. Una
provided by the frontal sinuses (Basical; Somet al). de estas variaciones es la neumatizacion Geista galli. En los
Basicet al reported the absence of CGP in 132 childredltimos afios, se ha apoyado la hipétesis de que ésta neumatizacion
under age 7, and the presence of CGP in four out of $© origina en el seno frontal. En este estudio fue evaluada la pre-
children of age 7-12 and in 26 (13 %) out of 200 adults. f¢ncia de neumatizacion deasta galli y su posible variacion

his study on 65 cases aged 516, Al-Qudah (2008) reporﬁ'—fﬂlos periodos pre-adultos y adultos. Se realiz6 un estudio retros-

the absence of CGP in the 5-7 age group, and the prese[r)weccélvo donde se evaluaron 218 imagenes de TC coronal de senos

. . . afdanasales, recogidas entre 2012 y 2013. Los pacientes fueron
Pf CGP in one case in the 8-12 age group and in four Cagﬁﬁ’didos en dos grupos segun la edad, menores o mayores de 18
in the 12-16 age group.

afios. En el grupo de menores de 18 afios (97 casos), se detectd

neumatizacion en el 2,1 % de las muestras, mientras que en el gru-
In our study, we detected CGP in 2 (2.1 %) out of 9o de mayores de 18 (121 casos), se observd neumatizacion de la

cases aged under 18 and in 19 (15.7 %) out of 121 ca€eista galli en el 15,7 % de las muestras. De acuerdo con estos
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resultados, la neumatizacion delasta galliaumenta en la edad Scuderi, A. J.; Harnsberger, H. R. & Boyer, R. S. Pneumatization

adulta. Teniendo en cuenta que el seno frontal se encuentra en unof the paranasal sinuses: normal features of importance to the
estado rudimentario en el nacimiento, se detecta radiograficamente accurate interpretation of CT scans and MR imagéR. Am.

a los 6 afios de edad alcanzando su tamafio principal en la puber-J. Roentgenol., 160(8)101-4, 1993.

tad; este aumento de la neumatizacion es paralelo al desarrollo del

seno frontal. En consecuencia, esto apoya la opinidon de queSkacher, J. A.; Santos, P. G.; Correa, V. C. & Silva, L. C. Endoscopic

neumatizacion de I@rista galli se origina en el seno frontal. surgery in the treatment Gfista gallipneumatization evolving
with localizated frontal headachesint. Arch.
PALABRAS CLAVE: Crista galli; Senos paranasales; Otorhinolaryngol., 17(3R46-50, 2013.

Neumatizacién; Tomografia computadorizada.

Som, P. M.; Park, E. E.; Naidich, T. P. & Lawson,®¥sta galli
pneumatization is an extension of the adjacent frontal sinuses.
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