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Features of the Lamina Cribrosa and the Autonomic Nervous System in
Glaucoma Patients with Disc Hemorrhages
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Purpose: To assess the effects of structural changes in the lamina cribrosa (LC) and the status of the autonomic nervous system
on disc hemorrhages (DHSs).

Methods: A retrospective study was performed on 68 eyes of 68 patients with primary open-angle glaucoma and optic DHs. We
divided the patients into two groups using optical coherence tomography according to the presence of LC defects, and then com-
pared both groups. We also analyzed autonomic nervous system function using the heart rate variability test, and compared the
two groups.

Results: Eyes with LC defects had significantly longer axial lengths than those without defects (p = 0.029), and the DH was lo-
cated more proximally (p < 0.001). A significantly larger proportion of eyes without LC defects had configurational optic disc
changes such as optic disc rim notching, focal rim thinning, or generalized thinning (p = 0.001). On heart rate variability testing,
the group without LC defects had a significantly higher “low frequency/high frequency ratio” than the group with defects (p =
0.008).

Conclusions: There was a difference in the clinical features of DH between eyes with and without LC defects. Eyes with LC defects
were more myopic and the proximal part of the DH tended to be on the disc cup or characterized by peripapillary atrophy. These
results suggest that the DH developed due to a mechanical cause in eyes with LC defects. Patients without LC defects had a more
dysregulated autonomic nervous system. The DH location was related to disc rim notching and neural rim losses, which implies is-
chemia as the pathogenic mechanism involved in the development of DH in eyes without LC defects. Therefore, more careful ob-
servations of the LC would facilitate a better understanding of the specific pathogenic mechanisms underlying DH.
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Table 1. Characteristics of open-angle glaucoma patients with single or recurrent disc hemorrhage during follow-up periods

Eyes with LC defect

Eyes without LC defect

(n = 24) (n = 44) p-value
Follow-up periods (months) 50.24 +7.96 50.48 +8.33 0.917"
Age (years) 57.33 +13.76 54.09 + 15.68 0.774"
Gender (male:female) 16:8 20:24 0.573"
Central corneal thickness (um) 526.25 +27.34 526.32 +33.36 0.316"
Spherical equivalent (diopters) -3.29 +2.27 -2.08 +3.52 0.041°
Axial length (mm) 26.47 +£1.23 24.41 £1.40 0.029°
Baseline intraocular pressure (mmHg) 15.53 +3.08 14.96 +3.17 0.620"
Follow-up mean intraocular pressure (mmHg) 12.25 +2.87 11.81 +3.01 0.784"
Average RNFL thickness (um) 74.50 + 15.95 86.04 + 12.01 0.194"
Mean deviation of VF (dB) -5.35 +£9.74 -3.92 +3.49 0.534
DH characteristics
Proximal location (n, %) <0.001"
Cup base 12 (50.0) 409.1
Disc rim or Cup-rim margin 4 (16.7) 32 (72.7)
Peripapillary atrophy 8 (33.3) 8 (18.2)
At localized RNFL defect margin (n, %) 4 (16.7) 32 (72.7) <0.001"
Recurrent DH (n, %) 8 (33.3) 10 (22.7) 0.253"

Values are presented as mean + SD unless otherwise indicated.
LC =
"Student’s r-test; TChi-square test.

lamina cribrosa; RNFL = retinal nerve fiber layer; VF = visual field; DH = disc hemorrhage.
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Table 2. Characteristics of open-angle glaucoma patients with single or recurrent disc hemorrhage during follow-up periods

Eyes with LC defect Eyes without LC defect *

(n = 24) (n = 44) PRI

Disc rim notching 0 (0) 10 (22.7) 0.001"
Focal rim thinning 4 (16.7) 14 (31.8)
Generalized thinning 4 (16.7) 14 (31.8)
Myopic 16 (66.6) 6 (13.6)

Values are presented as n (%) unless otherwise indicated.
LC = lamina cribrosa.
*Fisher’s exact test.

Table 3. Characteristics of open-angle glaucoma patients with single or recurrent disc hemorrhage during follow-up periods

Eyes with LC defect

Eyes without LC defect

(n = 24) (n = 44) p-value
Systolic BP (mmHg) 126.00 + 13.53 125.00 + 14.08 0.120
Diastolic BP (mmHg) 90.00 + 9.46 78.11 + 6.4 0.001
HR (beats/min) 64.00 + 7.09 67.38 +7.38 0.818
SDNN (ms) 27.96 +4.11 31.06 + 15.42 0.124
TP (ms?) 263.05 + 171.17 123.05 + 1,934.42 0.072
VLF (ms?) 145.70 + 86.33 879.00 + 1,795.83 0.197
LF (ms?) 66.68 + 61.85 246.36 + 291.61 0.033
HF (ms?) 25.13 +33.54 74.38 +83.27 0.050
LE/HF ratio 2.72 + 1.81 3.83 +4.41 0.008

Values are presented as mean + SD unless otherwise indicated.

LC = lamina cribrosa; BP = blood pressure; HR = heart rate; SDNN = standard deviation of the NN intervals; TP =
low frequency power; HF = high frequency power.

very low frequency power; LF =
*Student’s 7-test.
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