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Morphometric Measurement of Schlemm’'s Canal Using Anterior
Segment Swept Source Optical Coherence Tomography
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Abstract Glaucoma is the second leading cause of blindness worldwide. Though the pathogenesis of glaucoma is not
yet fully understood, the high intraocular pressure (IOP) is the leading reason for the formation of glaucoma. But the
resistance points of aqueous humour out flow in primary open angle glaucomatous eyes is still unknown. The research
in animal and donor eyes demonstrated that the collapse of Schlemm's canal (SC) at higher IOP might be a cause of
primary open angle glaucoma (POAG). We have established a tailored anterior segment swept source optical
coherence tomography to measure SC morphometric values in living normal and POAG human eyes, and carried out a
series of statistical comparison. This paper reviews the research progress and proposes the research prospects in
future.
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Fig. 1 (a) Schematic of SSOCT system; (b) structure diagram of SSOCT system; (c¢) picture of SSOCT system

# 1 SSOCT WA ZE S

Table 1 SSOCT specifications

Parameter Value
Center wavelength /nm 1310
3 dB bandwidth /nm 110
Aiming laser wavelength /nm 660
Axial resolution /um 8.03 (air); 6 (aqueous)
A scan rate /kHz 20
Signal-to-noise ratio /dB 107~113
Cross-section image format 800 A-lines X512 pixel
Frame rate /(frame/s) 22.5

Scan range in air /nm
Pixel axial resolution /pum

Power on eye /mW

Axial:2. 97 (air); transverse:4.8 (air)
Axial:5. 76 (air); 4.3 (aqueous); transverse: 6 (air)
<1.5
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Fig. 2 OCT image of the anterior segment in living eye. SL: Schwalbe's line; TM: trabecular mesh; SS: scleral spur
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Table 2 Statistical results of normal subjects

SC diameter /pm SC perimeter /pum SC cross section area /pum’

ODN 270.66 £ 55.47 573.827 &£ 95.22 7972.4 £ 1526.99
OoDT 269.88 + 44.10 570. 554+ 81.22 8116 4 1626. 99

OSN 264.12 £+ 51.30 552.98 = 95.00 7561.12 £ 1343.44
OST 263.19 + 47.68 556.32 £ 97.13 7904 4 1362.56

OD 270.27 + 49.86 572.19 + 88.06 8044.2 + 1570. 94

(O} 263.66 £ 46.28 554.65 £ 96.09 7732.56 £ 1357.18

Nasal 267.39 + 53.26 563.4 4+ 95.7 7766.76 £ 1445.71
Temporal 266.54 £ 45.83 563.45 * 89.36 8010 = 1496. 29

Average 266.96 £ 49.55 563.42 £ 92.35 7888.38 £ 1472.58
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Table 3 Area statistical results of different gender and age groups

Gender Mean /pm’ Standard deviation /pm®
Female 8062. 24 1492. 304

Male 7714.52 1439. 034

»=0.095

Age Mean /pm?® Standard deviation /pm®
21~30 7856. 3000 1498. 42184
31~40 8157. 8000 1610. 17889
41~50 7470. 5000 1373. 66579
51~60 8080. 6000 1500. 89274

=61 7918. 4000 1262. 53658

F Sig.
Analysis of variance 1. 349 0. 253

INF 3 7] LLE B IE H IR 09t QA T AUR BAA Mol ge it 25 5 X 5 AT A R A A 1) POAG A H &1k
BIAHRNMEW & o [FIAEM , 2858 P REA Y AR R 4103 B m MU ANOVA Ge i3, & 3 AE 8 IR /it EG A8 T A
AN EAFWEGETT 22 5 30 U0 TR 70 09 48 108 22 S VAT S0 45 R A — B,

3.3 EERMFRIERERLSSHILR

1 B e A8 B2 DY e v S B0 A A2 T, FRATTHE 52 HL R 27 B T AR H- 55 e ) 1= B 45 5 POAG g NS IR 4
TFR T IE# RAR IR (A Ge vt Xt bt . fRSEaE A Al TR Al MR M N A S 5 & TR IEE WL IR A
HEAT 7 MR 0 S 0 S0 PR RS D 45 — R B A ME 1 T OGRS I AP R . B LT L 37 NIREAR R, o 19
N TR IR B 18 A ) ks A th AUR ¥ & POAG ig A

EFAHREEEZ 12~19 mmHg EHE 12.53+£1. 81 mmHg(l mmHg=133. 3 Pa),POAG AR &
MWD 21~29 mmHg, SF3(H 23. 5342, 30 mmHg, AL 3] POAG 4 AYHR I 2 & i IEH R4 . R iR
H - AERE Oy 49. 61418, 58, 1w POAG M fiem K AW B . TR Fr A 19 148 IR s M g b X 6 2%
AT G, HR T Rk #] 95. 990, i it i i) Kagemann 455 (i 5286 AT %

F 4 TEH IR ARG R 9 it [ AR S S 8 Xt

Table 4 Morphometric values of SC in normal and POAG subjects

SC perimeter /pm SC cross section area /pum’ SC diameter /pm
Normal 580.34487. 81 8023.8941486. 10 272.837449. 39
POAG 393.25498. 04 3941.50+1210. 69 190. 91+46. 47
Value of p »<0.001 »<0.001 »<0.001

A SR RAM G AR AT LA B IE W AU RS T AR AN AR A E SR AR R AR A B R KU
1 H I p 645 0. BA W 1 G it X 5o R ) 2 76 48 I T AR5 TG IE % ZH B P 29 (iR B T 8023. 89 +
1486. 10 pm’ . [t POAG 4LH-F-H{H 3941. 5011210, 69 pm’® R R — A% 38 5 0 Bl . FRATTH0 284 5%
T Nesterov!" (4, I J5 81 POAG (912 187 LA B2 S7 0T 4R B 1 — SRR 0k 10 0 fA s 4 117,
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