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[ Abstract] Objective To analyze the value and difference of the optic nerve sheath pulse dynamic
deformation index ( DI) in normal-tension glaucoma ( NTG) and high-pressure primary open angle glaucoma
(POAG). Methods A cross-sectional study was conducted to collect clinical data at the Eye Center of Beijing
Tongren Hospital from June 2016 to March 2017,32 patients with NTG and 35 patients with high-pressure POAG were
sampled. For all subjects, their basic information, body mass index ( BMI) , mean arterial blood pressure ( MAP),
24 hours intraocular pressure, and ophthalmologic examinations required for diagnosis were recorded. All subjects
underwent transorbital ultrasonography and for each 15 seconds of consecutive ultrasound images were taken. The
dynamic post-processing technique was used to calculate the DI. The difference in DI between the two groups and the

correlation of DI with other variables were analyzed. The study protocol was approved by the Ethics Committee of
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Beijing Tongren Hospital. Written informed consent was obtained from all subjects prior to their entering the study
cohort and receiving the transorbital ultrasound examination. Results The median level of DI in the NTG group
was 0.51 (0.48,0.54), which was higher than that in the high-pressure POAG group (0.23[0.20,0.25]),
exhibiting a significant difference (Z=-7.01,P<0.01).The mean BMI in the NTG group was lower than that in the
high-pressure POAG group( [ 21.29+4. 64 kg/m’ vs. [23.53%3.40]kg/m’) ,the mean MAP in the NTG group was
lower than that in the high-pressure POAG group ( [91.44+14.30 JmmHg wvs. [ 104.05 + 13.96 ] mmHg) , the
differences between the two groups were statistically significant (1=-2.30,P<0.05;:1=-3.65,P<0.01). There was
no statistical association between the two groups of DI and age, MAP,BMI, mean intraocular pressure and maximum
intraocular pressure (all at P>0.05). Conclusions The DI of the NTG patient is higher than that of the POAG
patient,which indicates that the optic nerve sheath subarachnoid pressure and optic nerve sheath stiffness in NTG

patients are lower than those in POAG patients. Therefore,the DI is a potential indicator of non-invasive intracranial

pressure and translaminar cribrosa pressure difference detection in ophthalmology.
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Figure 1 Optic nerve and optic nerve sheath in continuous ultrasound

images A: A frame in continuous ultrasound images connected with
ECG obtained by transorbital ultrasound. The vertical line below the figure
shows the position of the frame of the image in the ECG. The hypoecho
area in the center of the figure is the optic nerve, and the relatively
hyperecho area on both sides of the optic nerve is the optic nerve sheath

B:Select the motion analysis point on the optic nerve sheath on both
sides,and delineate the tracking according to the motion analysis point

pixels for predictive analysis of bilateral optic nerve sheath movement
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Figure 2 Extraction of motion vector

(ox,0y)

A motion prediction model
combining optical flow algorithm and block matching algorithm was
established. First,the block matching algorithm was used to obtain integer
motion vectors between adjacent frames ;second, the initial image root was
transformed according to the obtained integer motion vectors; third, the
optical flow algorithm was used to calculate the motion vector of the
fractional part of the transformed image and the adjacent frames; finally,
the integer part obtained by the above algorithm and the fractional part of
the motion vector were added together to obtain the final motion prediction

result
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Table 1 Comparison of systemic characteristics and ophthalmic biometric parameters between the two groups
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X/ Z Al -0.74 0. 00 -2.30 -3.65 -7.03 -7.04

P 1 0.56 0.99 <0.05 <0.01 <0.01 <0.01

VB (a: ST REA ¢ K56 ;bR 5 K 56 ; ¢ : Mann-Whitney £k F46 56 )
glaucoma; BMI: body mass index
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Note: ( mixed-effect linear model ) NTG; normal-tension glaucomaj DI;
pulse dynamic deformation index;BMI:body mass index; MAP ;mean arterial

blood pressure

NTG : 1E % R T G HR s POAG : J5U & 1 JT ff) L 75 G MR s BMIL: A 5 ik 45 %

Note: (a: independent sample ¢ test; b: chi-square test; ¢c: Mann-Whitney rank sum test)

NTG : normal-tension glaucoma; POAG: primary open angle
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Table 3 Analysis of influencing factors of DI
in patients with POAG
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Note ; ( mixed-effect linear model ) POAG : primary open angle glaucoma;
DI: pulse dynamic deformation index; BMI; body mass index; MAP ; mean

arterial blood pressure
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