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Relationship between the anterior ethmoid artery and skull base in
CT images and its significance in rhinosinusitis surgery
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[ Abstract] Objective To investigate the anatomical relationship between the anterior ethmoid artery (AEA) and
skull base and its significance in rhinosinusitis surgery. Methods A retrospective study was conducted in 52 patients with
sinusitis from January 2017 to January 2018. All patients underwent CT scan and the images were reconstructed. The
distance between AEA and the skull base was measured and AEAs were classified. Measured the distance from the AEA to
the frontal beak and studied its relationship with the AEA suspension. Recorded the prevalence of supraorbital ethmoid cell
(SOEC) and analyzed the relationship between SOEC and AEA suspension by Chi-square test. Measured the depth of
lateral lamella of the cribriform plate and use the Keros classification to classify the sinuses. Spearman’ s rank correlation
coefficient was used to analyze the relationship between Keros classification and AEA suspension. Results The recognition
rate of AEA in CT images was 100%. Type I AEA was embedded in the skull, accounting for 42.3% (44/104). Type Il
AEA protruded at the skull base, accounting for 18.3% (19/104). Type I AEA was suspended in the ethmoid sinus,
accounting for 39.4% (41/104) , that is, the AEA suspension rate was 39. 4%. The average distance to the skull base was

3.8 £ 1.5 mm. The average distance from AEA to beak was (14.1 + 2.2) mm, and the difference of the distance in the
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AEA suspended and non-suspended groups was not statistically significant (¢ = 0.740, P> 0.05). In the Keros
classification, type I accounted for 51.9% (54/104) , type I for 37.5% (39/104) , and type Il for 10. 6% (11/104).

The spearman correlation coefficient between Keros classification and AEA suspension was 0.505 (P<0.001), which

means they were moderately positively related. The prevalence of SOEC was 17.3% (17/104). There was a statistically

significant difference of AEA suspension rate between patients with SOEC and patients without SOEC (X* =4.287, P<

0.05). Conclusion When SOEC is present or the level of Keros classification is high, the suspension rate of AEA is

significantly increased. Preoperative CT imaging can identify the anatomy of the skull base, and clarify the positional

relationship between AEA and the skull base. And then reduce the risk of AEA injury during surgery.
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M, H

Different types of anterior ethmoid arteries: type | anterior ethmoid artery was embedded in the skull; type I anterior ethmoid

artery was at the skull base, and type Il anterior ethmoid artery was suspended in the ethmoid sinus, with a mesangial wrapping it

Fig.2 The vertical distance from the junction of the anterior ethmoidal artery and anterior ethmoidal foramen to skull base was used to

assess the distance of anterior ethmoidal artery from skull base (red line). The depth of the lateral lamella of the cribriform plate is the

vertical distance from horizontal plate of ethmoid bone to the ethmoid roof( yellow line)

Fig.3 Measure the distance from anterior ethmoidal artery to the frontal beak in sagittal position

i 42.3% (44/104) (18 4), 11 Y AEA 5 18.3%
(19/104) (& 5) , &Y AEA 5 39.4% (41/104) (&
6) , Bl AEA [REZS RN 39. 4% | Z i 5 10 - 1 i 15
F(3.8+1.5) mm, 54l AEA B KWL E 1,
AEA ZEHIME K (14, 1£2.2) mm, AEA R 4iM%

P B A A IR, HAE AEA 25 53EEA 1 &
FEHER LG FE X (1=0.740,P>0.05) , 1F
Keros 4370 T 9,5 51.9%(54/104) , AEA B 535 %
9 18.5% (10/54) ; T 5 37.5% (39/104) , AEA
B RNy 51.3%(20/39) , AL 10. 6% (11/104) ,
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Fig.4 Type | anterior ethmoid artery was embedded in the skull. The sagittal position of the CT image shows that the anterior ethmoid artery was
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contained in the skull. In both coronal position and axial position shows that it run in the skull and enters the orbit

Fig.5 Type Il anterior ethmoid artery was at the skull base. The coronal position of the CT image showed that the anterior ethmoid artery at the skull base
and entered the orbit. The sagittal position showed that the anterior ethmoid artery protruded above the surface of the skull. The auxiliary positioning of the
axial position can clarify the location of the anterior ethmoid artery at other positions

Fig.6 Type Il anterior ethmoid artery was far from the skull base and coursed freely in the ethmoid sinus (—). The coronal and sagittal positions of the

CT images showed that the anterior ethmoid artery was far from the skull base and suspended in the ethmoid sinus. The axial positioning of the axial

position shows the relationship between the anterior ethmoid artery and the skull base clearly
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Table 1 The suspending numbers and suspending rate of AEA in each group

Keros [ & (type) Keros I & ( type) Keros I ! ( type) A (have) SOEC J&(no) SOEC
AEA EZ5 80 (suspending number) 10 11 11 30
AEA B2 % (suspending rate) 18. 5% 51.3% 100% 64.7% 34.9%

AEA BZ3 %8 100% (11/11) . Keros 431 5 AEA
F MRS Z (8] ) Spearman FH¢ RELH 0. 505 (P<
0.001) , HHEEIEAX, &4 SOEC /4 17.3% (17/
104) ,AEA 22554 64.7% (11/17) , A& SOEC 5
82.7%(86/104) ,AEA 225 %H 34. 9% (30/86) , A
SOEC M8 # 570 SOEC [WB#H 1Y AEA B 25 KA R
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i
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T, ARG R EIR,76.9% AEA T4 2 FAR
55 3 g Z ], R WAL TS 2 R AR T,
Simmen 51 BFSE A AEA Y07 T 2 555 3
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