Summer & Autumn 2021, Volume 18, Number 2

Research Paper: Variant Morphology of the Crista Galli
in Adult Nigerians: A CT Study
Beryl S. Ominde1*

, Patrick S. Igbigbi1

1. Department of Human Anatomy and Cell Biology, School of Basic Medical Sciences, Delta State University, Abraka, Nigeria.
Use your device to scan
and read the article online

Citation Ominde BS, Igbigbi PS. Variant Morphology of the Crista Galli in Adult Nigerians: A CT Study. Anatomical Sciences. 2021; 18(2):67-72.

ABSTRACT
Article info:
Received: 23 Mar 2021
Accepted: 03 Jun 2021
Available Online: 01 Jul 2021

Introduction: The crista galli is an important landmark during endoscopic sinus and
neurosurgical procedures. The pneumatization of the crista galli may lead to chronic frontal
sinusitis and mucocele formation that require surgical treatment. This study aimed to determine
the morphological variants of the crista galli in adult Nigerians.
Methods: Following the ethical approval, this retrospective study was carried out at the
Radiology Department of a tertiary hospital in Nigeria. The archived computed tomography
images of 336 adult patients aged 20 years and above were evaluated for the type of the crista
galli, based on the position of its base in relation to the cribriform plate. The crista galli was
also assessed for the presence of pneumatization. The obtained data were analyzed using SPSS
v. 23. The frequencies of the variants were presented in percentages. The chi-squared test
was used to evaluate gender differences. Besides, a P-value of less than 0.05 was considered
statistically significant.
Results: The type II crista galli was the most predominant variant (n=257, 76.5%), followed by
type I (n=59, 17.6%) and lastly type III (n=20, 6%). Also, the prevalence of the pneumatized
crista galli was 28 or 8.3%. Pneumatization was commonly observed in types I and II variants.
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Conclusion: The prevalence of the types of crista galli and its pneumatization in this study
differed from some literature reports. Hence, radiologists, otorhinolaryngologists, and
neurosurgeons must preoperatively recognize these variants in the population.

1. Introduction

he crista galli is a thick triangular bone
that originates from the superior surface of the ethmoid bone and perpendicularly projects into the anterior cranial fossa. Its thin and slightly curved
posterior border anchors the falx cerebri of the dura
mater [1]. The development of the crista galli begins at
the eighth week of intrauterine life when the presphe-

noidal cartilage forms the mesethmoid cartilage, which
forms the anterior skull base, including the cartilaginous
crista galli. After birth, the ossification of crista galli
starts at two months of age and rapidly increases until
14 months. Later, ossification slows down and ends by
the second year of life [2, 3].
The crista galli may be pneumatized following the
extension of air cells from adjacent paranasal sinuses,
hence, it is called sinus crista galli [4]. Owing to its
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origin from the ethmoid bone, the crista galli may get
aerated by displaced ethmoidal air cells [2]. Also, the
extension of the aeration of the frontal sinus beyond the
margins of the frontal bone may cause pneumatization of
the crista galli [4]. This variant is important to clinicians
since the obstruction of its drainage may lead to chronic
sinusitis that is not amenable to medical therapy [5].
Moreover, the crista galli is important to surgeons since
it acts as an important landmark during endoscopic sinus
and skull base surgeries [4]. Its proximity with olfactory nerves that enter the cribriform foramina, the orbital
content, and the anterior cranial fossa increases the risk
of iatrogenic complications, such as cerebrospinal fluid
leakage and the loss of vision or olfaction [6]. Besides,
mucoceles from the crista galli may extend intracranially
increasing risk for inadvertent intracranial penetration
during surgery [3]. There is a paucity of data regarding
the morphology of the crista galli in Delta State, Nigeria.
Therefore, this study aimed to determine the morphological variants of the crista galli in adult Nigerians, using
Computed Tomography (CT).

2. Materials and Methods
This retrospective study was conducted at the Radiology
Department of Delta State University Teaching Hospital,
Nigeria. The hospital’s Research and Ethics Committee
granted ethical approval before the commencement of
the study (Code: EREC/PAN/2020/030/0371). Brain
CT images of 336 adult patients (199 males and 137
females) aged between 20 and 99 years were utilized.
These were CT images taken between June 1, 2015, to
June 30, 2020, using a 64-slice CT scanner and stored
in the Picture Archiving and Communications software.

A

B

We excluded the images of patients aged below 20 years
and images with evidence of facial trauma, sinonasal pathologies, and previous sinus surgery. Then, the age and
gender of the patients were documented. The crista galli
was identified on the coronal section and its position was
classified based on its relationship with the cribriform
plate [6]. The type I crista galli had its base located at the
level of the cribriform plate. However, less than 50% of
the height of the crista galli was located below the level
of the cribriform plate in type II, while type III included
those with more than 50% of the height below the level
of the plate. The crista galli was also studied for any extent of pneumatization.
Data were analyzed using SPSS v. 23, classified by
gender, and summarized in frequencies. A chi-squared
test was used to evaluate gender differences in the prevalence of these variants. Also, a P value of less than 0.05
was considered statistically significant.

3. Results
This study evaluated the CT scan images of 336 patients consisting of 199 males (59.2%) and 137 females
(40.8%). The age range of the patients was 20 to 99
years with a Mean±SD age of 53.29±18.18 years. The
findings of this study revealed type II crista galli as the
most prevalent type (n=257, 76.5%), followed by type I
(n=59, 17.6%) and lastly type III (n=20, 6%). There was
no statistically significant association between the type
of crista galli and gender (P=0.367, 0.146, and 0.281 for
types I, II, and III, respectively) (Table 1 and Figure 1).
Table 2 shows a comparison of the types of crista galli in
different populations.

C

Figure 1. Coronal CT images showing the classification of Crista galli based on is relationship with the cribriform plate
A: Type I crista galli; B: Type II crista galli; C: Type III crista galli.
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Table 1. Types of Crista galli
No.(%)

Type

P

Total,

Males

Females

I

59(17.6)

31(15.6)

17(12.4)

0.367

II

257(76.5)

144(72.4)

109(79.6)

0.146

III

20(6)

24(12.1)

11(8)

0.281

Total

336

199

137

Table 2. Types of Crista galli in different populations
Study

Country

N

Kim et al. [3]

Korea

Kamala et al. [4]

Type, %
I

II

III

818

13.9

84.2

1.8

India

150

12.5

82.5

5

Acar et al. [6]

Turkey

402

18.3

64.9

16.8

Current study

Nigeria

336

17.6

76.5

6

Table 3. Comparison of pneumatized Crista galli in different populations
Study

Country

N

Pneumatized Crista Galli, %

Metin and Polat [1]

Turkey

360

4.72

Kim et al. [3]

Korea

818

13.2

Kamala et al. [4]

India

150

12.6

Acar et al. [6]

Turkey

402

29.8

Onwuchekwa and Alazigha [7]

Nigeria

110

8.18

Tiwari and Kardam [8]

India

142

8.5

Dasar and Gokce [9]

Turkey

400

3.3

Kantun et al. [10]

Mexico

110

5.5

Sarkar et al. [11]

India

310

1

Simoes et al. [12]

Brazil

1005

0.2

Fadda et al. [13]

Italy

200

13.6

Shpilberg et al. [14]

New York

192

9.9

Sumaily et al. [15]

Saudi Arabia

420

8.7

Alrumaih et al. [16]

Saudi Arabia

121

89.2

Alshaikh and Aldhurais [17]

Saudi Arabia

219

73

Current study

Nigeria

336

8.3
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Figure 2. Coronal CT image showing a pneumatized Crista galli

The pneumatization of the crista galli was observed
in 28 patients (8.3%) with a slightly lower frequency in
females (n=9, 6.6%) than in males (n=19, 9.5%). However, the gender difference was statistically insignificant (P=0.332). Moreover, pneumatization commonly
occurred in type I (n=18, 64.3%), followed by type II
(n=10, 35.7%). No pneumatization was observed in the
type III crista galli (Figure 2). Table 3 shows the comparison of pneumatized crista galli in different populations.

4. Discussion
In the present study, the predominant type of crista galli
was type II, followed by type I, and lastly, type III. Various studies in literature documented a similar pattern [3,
4, 6]. The prevalence of type II crista galli was 76.5%;
this was lower than the prevalence rates of 84.2% and
82.5% reported by Kim et al. [3] and Kamala et al. [4]
in Korea and India, respectively. However, Acar et al.
[6] documented a lower prevalence of 64.9% in Turkey.
Also, type I had a frequency of 17.6% that was higher
than the frequencies of 13.9% and 12.5% reported by
Kim et al. [3] and Kamala et al. [4], respectively. However, a slightly higher prevalence of 18.3% was reported
among the Turkish population [6]. Type III was observed
in 6% of the patients, which was comparable to the
prevalence rate of 5% reported by Kamala et al. [4] and
higher than 1.8% documented by Kim et al. [3]. Acar et
al. [6] reported a prevalence of 16.8% that was higher
than our findings. The discrepancies in the prevalence
of the different types of crista galli in different studies
have been ascribed to the differences in the sample size,
methodology, ethnicity, and race [6].
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The pneumatized crista galli had a prevalence of 8.3%
that was comparable to the rates of 8.18% and 8.5%
documented by Onwuchekwa and Alazigha [7] and Tiwari and Kardam [8] in Rivers State, Nigeria, and India,
respectively. However, Dasar and Gokce [9], Metin and
Polat [1], and Kantun et al. [10] documented the lower
frequencies of 3.3%, 4.72%, and 5.5%, respectively, in
Turkey and Mexico. Accordingly, very low prevalences
of 1% and 0.2% were reported in India and Brazil [11,
12]. Nevertheless, the prevalences in Italy, Korea, New
York, and India, documented by Fadda et al. [13], Kim
et al. [3], Shpilberg et al. [14], and Kamala et al. [4], respectively, were slightly higher than in our study sample.
According to literature reports, the pneumatized crista
galli has shown a wide range of prevalence in Saudi Arabia. Akin to our findings, Sumaily et al. [15] documented
a frequency of 8.7%. Contrarily, Alrumaih et al. [16] and
Alshaikh and Aldhurais [17] documented a higher prevalence of 89.2% and 73%, respectively (Table 3). Metin
and Polat [1] attributed the discrepancies in literature to
differences in sample size, the anatomic definition of the
variant, race, sex, age, and CT evaluation skills.
Our findings revealed a higher prevalence of pneumatization in the type I crista galli (64.3%), followed by type
II (35.7%); none of the type III cases were pneumatized.
Similarly, Acar et al. [6] observed sinus crista galli mostly in type I (37.8%) and type II (31.4%). Moreover, a
small proportion of the pneumatized crista galli (14.9%)
was observed among their patients with type III crista
galli; this difference could be ascribed to race.
The awareness of the morphological variants of the
crista galli aids radiologists, neurosurgeons, and otorhinolaryngologists in the evaluation of CT images preoperatively [5]. The recognition of the pneumatized crista
galli is important since it can lead to frontal sinusitis,
mucocele, and nasal dermoid formation [4]. They may
also act as possible anatomical barriers during surgical
resection of anterior cranial fossa tumors [6]. Sinus crista
galli may be mistaken for an ethmoidal cell; this predisposes to an inadvertent invasion of the skull base during
endoscopic sinus surgery [17].

5. Conclusion
In conclusion, the prevalence of the types of crista
galli and its pneumatization in this study differed from
some literature reports. Hence, the need for radiologists,
otorhinolaryngologists, and neurosurgeons to recognize
these variants during CT evaluation in our population.
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