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Validation of the Correlation between Keros and Gera Classification in Endoscopic
Sinus Surgery in Koreans
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Department of Otolaryngology-Head and Neck Surgery, Wonkwang University School of Medicine, lksan, Korea

ABSTRACT

Background and Objectives: The lateral lamella of cribriform plate is the thinnest part of the skull base (SB), and
there is a possibility of perforation during endoscopic sinus surgery (ESS). Keros and Gera classifications are known for
predicting the risk of damage to the SB. The Keros classification is divided into three types according to the depth of
the olfactory fossa, and the longer the depth of the olfactory fossa, the more vulnerable it is to damage SB. The Gera
classification was divided into three types by measuring the slope of the ethmoid roof as an angle, and the smaller the
angle, the more vulnerable it is to damage the SB. Therefore, this study attempted to analyze the correlation between
the both classifications in Koreans. Materials and Methods: We analyzed 294 adult patients with sinus computed
tomography images (588 sides) performed for diagnosis. We measured the lateral lamella length (LLL, distance
between the fovea ethmoidalis and the horizontal cribriform plate in the olfactory fossa) and Gera angle (GA, angle
between LLCP and lateral extension of horizontal plane passing through cribriform plate), and classified them into
each type. Statistical analysis was performed for using the chi-square test, student t test, paired t test, and Pearson's
correlation test. Results: There was no gender difference in the LLL (p=0.406). The GA in females (64.0+12.3°) was
greater than that in males (61.3+14.0°), showing significant gender difference (p=0.019). The average LLL on the left
side (5.92+1.92 mm) was significantly longer than that on the right (5.49+1.79 mm) (p<0.001). The average GA on the
left side (63.3+13.1°) was significantly larger than that on the right (61.8+£13.5°% p=0.017). The LLL and GA showed a
strong positive correlation (r=0.629, p=<0.001). Conclusion: The significant differences of LLL and GA between both
sides and a significantly higher GA in female than male patients raises a precaution for rhinology surgeons to more
appreciate the inter-personal and gender-differences of the anterior cranial fossa SB anatomy upon performing ESS or
SB surgery.
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Fig. 1. Lateral lamella length and Gera angle. The lateral lamella
length is measured as the distance between the fovea ethmoidalis
and the horizontal cribriform plate in the olfactory fossa of the
coronal plane of PNS CT in which the crista galli was exactly well ob-
served (A). Gera angle is defined as an angle between lateral lamella
of cribriform plate and lateral extension of horizontal plane passing
through cribriform plate (B). PNS CT: Paranasal Sinuses computed
tomography.
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Table 1. Demographics of the study group

Characteristic Value

Sex

Male 160 (54.4)

Female 134 (45.6)
Age (years)

Male 45.6+15.6

Female 47.3£16.7
Lateral lamella length (mm)

Male 5.76+2.00

Female 5.63+1.69
Gera angle (°)

Male 61.3£14.0

Female 64.0£12.3
Lateral lamella length (mm)

Right 5.49+1.79

Left 5.92+1.92
Gera angle (°)

Right 61.8£13.5

Left 63.3+13.1

Data are presented as n (%) or mean = SD (mm).

Table 2. The difference between male and female

Value Male Female p-value
Keros classification
| 67 (20.9) 39 (14.6)
Il 205 (64.1) 200 (74.6) 0.022
1 48 (15.0) 29 (10.8)
Gera classification
| 24 ( 7.5) 18 ( 6.7)
Il 252 (78.8) 226 (84.3) 0.167
1 44 (13.8) 24 ( 9.0)
Data are presented as n (%).
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Table 3. The difference between the right and the left

Value Right Left p-value
Keros classification
I 61 (20.7) 45 (15.3)
I 204 (69.4) 201 (68.4) 0.028
I 29 ( 9.9) 48 (16.3)
Gera classification
I 26 ( 8.8) 16 ( 5.4)
I 232 (78.9) 246 (83.7) 0.220
I 36 (12.2) 32(10.9)
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Table 4. Keros & Gera combination types

Keros Gera classification
classification | m M
| 1(0.2) 65 (11.1) 40 (6.8)
Il 27 (4.6) 351 (60.1) 27 (4.6)
1 14 (2.4) 62 (10.5) 1(0.2)

Data are presented as n (%).

Data are presented as n (%).
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Fig. 2. Correlation between the lateral lamella length and the Gera angle.
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