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Parameters of optic disc and macular in primary open-angle glaucoma measured by spectral domain optical
coherence tomography and its influencing factors

ZHANG Rui, SUN Wei-feng, QIN Hai-feng, GU Cao, ZHAO Zi-chang, XU Bing, ZHAO Shi-hong’
Department of Ophthalmology, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To measure the parameters of optic disc and macula by spectral domain-optical coherence
tomography (SD-OCT) in healthy controls and patients with mild or moderate primary open-angle glaucoma (POAG), and to
analyze the related influencing factors. Methods Forty patients (40 eyes) with mild or moderate POAG who were admitted
to our department from Sep. 2015 to Aug. 2018 were enrolled, including 20 patients aged 20-39 years old and 20 patients aged
60-79 years old. Contemporaneous 40 healthy controls (40 eyes) were also included (20 aged 20-39 years old and 20 aged
60-79 years old). All subjects received comprehensive ophthalmic examination. SD-OCT was used to measure the thickness
of peripapillary retinal nerve fiber layer (pRNFL), the thickness of macular average ganglion cell layer combined with the
inner plexiform layer (GCL-IPL), the macular minimum GCL-IPL thickness, and the average thickness of the macular cube.
Results The average and minimum GCL-IPL thickness decreased significantly with age in both healthy control and POAG
groups (P<<0.05, P<<0.01). With the increase of age, the average macular cube thickness did not change significantly in the
two groups. In the healthy control group, there was no significant difference in the pRNFL thickness between 20-39 and 60-
79 years old subgroups (£>0.05). The mean, superior, inferior and temporal thicknesses of pRNFL in the POAG group (both
20-39 years old and 60-79 years old subgroups) were significantly thinner than those in the healthy control group (P<<0.05,
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P<0.01). Moreover, the thickness of pRNFL in POAG patients aged 60-79 years was significantly thinner than those in
POAG patients aged 20-39 years (P<<0.05, P<<0.01). There was no significant difference in the nasal thickness of pRNFL
between 20-39 and 60-79 years old patients in the POAG group (P>0.05). And no significant difference was found in the

nasal thickness of pRNFL between POAG group and healthy control group of the same age (»>0.05). Conclusion The

pRNFL thickness measured by SD-OCT is related to POAG, and it can be used as a detection index for early diagnosis of

POAG.

[Key words] spectral domain optical coherence tomography; open angle glaucoma; peripapillary retinal nerve fiber

layer thickness; macular ganglion cell layer combined with inner plexiform layer thickness
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Fig1 SD-OCT images of optic disc and macular parameters in a healthy control

A: Optical Disc Cube 200 X200 program was used for the optic disc scanning, the average RNFL thickness of the left eye was

82 um, the superior side was 101 pm, the nasal side was 56 um, the inferior part was 98 um, and the temporal side was 71 pum; B: The

macular area was scanned by Macular Cube 512 X 128 program, the average thickness of GCL-IPL in the left eye was 79 um, and the

minimum GCL-IPL was 76 um; C: The macular area was scanned by Macular Cube 512 X 128 program, and the average thickness of

macular cube in the left eye was 271 pm. SD-OCT: Spectral domain-optical coherence tomography; GCL-IPL: Ganglion cell layer

combined with inner plexiform layer; RNFL: Retinal nerve fiber layer; ONH: Optic nerve head; OU: Oculus unati
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F1 AEEHABENBIMESE POAG BEH—RER
Tab 1 General data of healthy controls and POAG patients in different age groups
N=20

Healthy control POAG

Index 20-39 years old 60-79 years old 20-39 years old 60-79 years old
Age (year), xEs 32.4047.95 64.2014.84" 35.5045.11 65.65+5.81°%
Male/female n 10/10 11/9 9/11 8/12
Diopter (D), xts —4.35+1.60 —1.58+£2.61" —4.18+2.23 —0.854+2.20°"
BCVA (logMAR) x5 0.03+0.08 0.04+0.06 0.04+0.08 0.09+0.08
Corneal thickness (um), xts 520.70+17.01 512.40+24.44 530.80+26.22 518.90+36.43

POAG: Primary open-angle glaucoma; BCVA: Best corrected vision acuity; logMAR: Logarithm of minimal angle resolution.
"P<<0.01 vs healthy controls of 20-39 years old; ““P<<0.01 vs POAG patients of 20-39 years old

®2 AEERABRRMNBIMEHDLE POAG BEHBX SD-OCT MESH
Tab2 SD-OCT measurement parameters in macular area of healthy controls and POAG patients in different age groups
(um), n=20,x=%s
POAG
20-39 years old 60-79 years old
70.05+7.17" 63.00+£8.80 44
75.10+8.80 69.25+6.24° 63.40+10.29" 51.85+11.10°°44
263.60£13.77 259.30+11.26 258.50+14.13 251.70+10.27*

POAG: Primary open-angle glaucoma; SD-OCT: Spectral domain-optical coherence tomography; GCL-IPL: Ganglion cell layer
combined with inner plexiform layer. "P<<0.05, “P<C0.01 vs healthy controls of 20-39 years old; ““P<C0.01 vs POAG patients of
20-39 years old; *P<<0.05, **P<<0.01 vs healthy controls of 60-79 years old

Healthy control
20-39 years old 60-79 years old
77.25+7.10 72.50+5.88"

Index

Average GCL-IPL thickness
Minimum GCL-IPL thickness
Average macular cube thickness

23 A#HE KX SD-OCT M & A% M4 IX SD-OCT
MEEEHR (E3) B, @RS X &S5
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B pRNFL V- L RE. T HREM

(P<<0.05, P<<0.01) ; pRNFL S5 4 i A5
AR, 60~79 ZAFIEAH Y 20~39 SAFEIS AR L
EFIGFE L (P>0.05) . HHIFE4AFERE 4 A F
I POAG f855 pRNFL VYR . EJ7JRE. T
5 JEE E UM JEE B My e e xof REIR 8, 22 R A 4
A X (P<<0.05, P<<0.01) ; AHRI4EMSZH Y5
HI POAG £ 35 At B X i pRNFL S 5L 13 25 55

R J52 58 B A A i 18 2 AR, 60~79 B AR il
415 20~39 HAFW A L 22 R A ST 7 B X

*®3 AEERAREXNREMESE POAG BEMERX SD-OCT WESH
Tab3 SD-OCT measurement parameters in optic disc area of healthy controls and POAG patients in different age groups
(um), n=20,x*s

TG FE X (P>0.05) .

Index Healthy control POAG
20-39 years old 60-79 years old 20-39 years old 60-79 years old
Average pRNFL thickness 89.05+6.84 84.35+8.49 78.45+13.46" 66.00=10.84 744
Superior pRNFL thickness 107.80+=13.81 99.954+17.42 95.05+18.12" 783511420744
Nasal pRNFL thickness 62.451+5.48 57.10£11.62 59.40£10.26 57.95+12.13
Inferior pRNFL thickness 112.10+16.14 110.90+10.44 87.70+23.37" 73.95+16.53°44
Temporal pRNFL thickness 75.05+16.28 70.95+11.42 65.354+13.24" 53.854+12.61°"44

POAG: Primary open-angle glaucoma; SD-OCT: Spectral domain-optical coherence tomography; pRNFL: Peripapillary retinal
nerve fiber layer. "P<<0.05, “P<<0.01 vs healthy controls of 20-39 years old; £P<0.05, ““P<0.01 vs POAG patients of 20-39 years
old; #4P<<0.01 vs healthy controls of 60-79 years old
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