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Comparison of Image Quality between Swept-Source and Spectral-Domain
Optical Coherence Tomography According to Ocular Media Opacity
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Purpose: To compare the image quality between swept-source optical coherence tomography (SS-OCT) and spectral domain
optical coherence tomography (SD-OCT), especially in eyes with media opacity.

Methods: Forty eyes without media opacity and 60 eyes with media opacity (30 eyes with cataract, 20 eyes with vitreous opacity,
and 10 eyes with corneal opacity) were included in this study. SD-OCT and SS-OCT 6 x 6 macular scans were taken by a single
operator. For image quality analysis, a total of 200 OCT images were subjectively graded by two trained retina specialists and
measured quantitatively using the image quality factor (QF) built into the OCT devices.

Results: Compared to conventional SD-OCT, SS-OCT had statistically significantly better subjective and objective grades in the
normal group, as well as each of the media opacity groups (p-value < 0.001). In both the subjective and objective grades, there
was ho significant difference according to the types of media opacity (QF: p=0.188, subject grading scale [SGS]: p=0.635) and
the degree of media opacity (Group I: 20 < QF < 50, Group II: 0 < QF < 20; QF: p=0.088, SGS: p = 0.051) in the superiority of
image quality of SS-OCT to SD-OCT.

Conclusions: In this media opacity patient population, swept-source OCT is a superior diagnostic tool when compared with
SD-OCT in both objective and subjective assessments, even in the ocular media opacity. This result may be useful in diagnosis
and progression detection of retinal disease in media opacity eyes.
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Figure 1. A representative OCT b-scan image showing how to
grade subject grading scale (SGS). The graded OCT features
were labeled (a) vitreous, (b) vitreo-retinal interface, (c) nerve
fiber layer, (d) ganglion cell layer, (e) plexiform layers, (f)
outer nuclear layer, (g) outer limiting membrane, (h) outer ret-
ino-choroidal complex, (i) choroidal/scleral interface. Question
1 in the subjective grading scheme corresponds to the intensity
difference between features a and h; question 2, visibility of b;
question 3, intensity difference between a and c; question 4,
intensity difference between a and e; question 5, visibility of
multiple layers within h; question 6, visibility of d (against ¢
and e); question 7, intensity difference between a and f; ques-
tion 8, visibility of g; and question 9, visibility of i. Figure re-
vised from Huang etal." OCT = optical coherence tomography.
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Figure 2. Representative cases of ocular media opacity. (A-C) A case of corneal opacity. Anterior segment photograph shows dense
central corneal opacity (A). After dilating of pupil, SS-OCT and SD-OCT images were obtained. The b-scan image of SS-OCT
shows relatively clear borders of each retinal layers and visualizes choroidal/scleral interface clearly (B), but in SD-OCT image, the
borders of each layer are obscure and choroidal/scleral interface is not shown (C). (D-F) A case of cataract (Iens opacity). Anterior
segment photograph shows severe nuclear and cortical cataract (D). In the b-scan image of SS-OCT, each layers of retina are vi-
sualized (E). The b-scan image of SD-OCT could not visualize the layers (F). (G-I) A case of vitreous hemorrhage (vitreous opac-
ity). In the fundus photograph, vitreous hemorrhage is shown and the fundus looks hazy (G). The b-scan image of SS-OCT (H)
shows relatively clear view of each layers of retina and choroidal/scleral interface than the b-scan image of SD-OCT (I). SD-OCT
= spectral domain optical coherence tomography; SS-OCT = swept-source optical coherence tomography.
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IL, USA)S ARESHRITE A/etat 2h oAl s QhojlA SD-OCT$} SS-OCT] %JAte] A-S ujx|&ete] 2HHz

Table 1. Comparison of objective and subjective quality parameter measurements of SD-OCT and SS-OCT according to type of me-
dia opacity

Media opacity (n = 60)

Total
Normal (n = 40) Cataract Vitreous opacity Corneal opacity
Parameters (n = 30) (@ = 20) (n = 10) (n = 100)
Mean p—value* Mean pvalue* Mean p—valueT Mean l}value’r Mean pvalue*
QF <0.001 <0.001 <0.001 0.005 <0.001
SD-OCT 67.61 +4.23 25.80 +13.63 16.56 + 13.57 7.25 +4.12 38.82 £26.18
SS-OCT  84.83 +9.96 65.67 +20.59 40.90 +24.96 26.30 + 13.77 64.44 +26.97
SGS <0.001 <0.001 <0.001 0.004 <0.001
SD-OCT 7.80 + 0.46 2.83 +£1.53 235 +1.57 2.50 +£1.78 4.69 +£2.84
SS-OCT  8.98 +0.16 7.67 + 147 5.95 +£2.37 5.60 + 3.20 7.64 +£2.09

Values are presented as mean + SD.

SD-OCT = spectral domain optical coherence tomography; SS-OCT = swept-source optical coherence tomography; QF = quality factor, ob-
jective parameter; SGS = subjective grading scale, subjective parameter.

"Paired r-test; 'Wilcoxon signed-rank test for paired data.
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Figure 3. Image quality of SD-OCT and SS-OCT in normal and each ocular media opacity groups. (A) Comparison of objective
quality parameter (quality factor, QF) of SD-OCT and SS-OCT according to type of ocular media opacity. (B) Comparison of sub-
jective quality parameter (subjective grading scale, SGS) of SD-OCT and SS-OCT according to type of ocular media opacity.
SD-OCT = spectral domain optical coherence tomography; SS-OCT = swept-source optical coherence tomography.
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Table 2. Comparison of objective and subjective quality parameter measurements of SD-OCT and SS-OCT according to degree of
media opacity

Media opacity (n = 60)

Normal: QF > 60 (n = 40)

SD-OCT QF Group I: 20 < QF < 50 (n = 28) Group II: 0 < QF < 20 (n = 32)
Mean p—value* Mean p—value* Mean p—value*
QF <0.001 <0.001 <0.001
SD-OCT 32.55 £ 8.50 832 +6.17 67.61 +4.23
SS-OCT 68.11 + 16.28 35.75 + 23.85 84.83 + 9.96
SGS <0.001 <0.001 <0.001
SD-OCT 343 + 1.14 1.91 + 1.57 7.80 + 0.46
SS-OCT 8.00 + 1.02 5.66 + 2.56 8.98 + 0.16

Values are presented as mean + SD.

SD-OCT = spectral domain optical coherence tomography; SS-OCT = swept-source optical coherence tomography; QF = quality factor, ob-
jective parameter; SGS = subjective grading scale, subjective parameter.

"Paired -test.
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Figure 4. Image quality of SD-OCT and SS-OCT in each severity groups of ocular media opacity. (A) Comparison of objective qual-
ity parameter (quality factor, QF) of SD-OCT and SS-OCT according to degree of ocular media opacity. (B) Comparison of sub-
jective quality parameter (subjective grading scale, SGS) of SD-OCT and SS-OCT according to degree of ocular media opacity.
SD-OCT = spectral domain optical coherence tomography; SS-OCT = swept-source optical coherence tomography.

Table 3. Comparison of image quality difference between SS-OCT and SD-OCT according to type of media opacity

Type of media opacity

Cataract (n = 30) Vitreous opacity (n = 20) Corneal opacity (n = 10) Mean p-value
SSQF-SDQF" 39.87 + 18.86 24.34 + 16.46 19.05 + 9.96 31.22 + 18.88 0.188
SSSGS-SDSGS* 4.83 + 1.44 3.60 + 1.57 3.10 + 1.45 4.13 + 1.63 0.635

Values are presented as mean + SD.

SS-OCT = swept-source optical coherence tomography; SD-OCT = spectral domain optical coherence tomography.

*One—way analysis of variance (ANOVA); SS-0CT quality factor (QF)-SD-OCT QF,; 1SS-0CT subjective grading scale (SGS)-SD-OCT
SGS.

Hlasl Woki(Fig. 2; ek, A EE 2 feAles & RYlckTable 1, Fig. 3; all p<0.01).

9| ofl) At Zzke] WAl Ee RrolA A 57 SD-OCT®] QFZ 7|202 3to] uj&ete] J=g &
A(QF)% F12 ZAA(SCS)E B7FE GAre] Aol SS- FeIaL, o|F o]gd wiHlEere] Hmof wE 7k ¥
OCTo|| X SD-OCTEMY EAH o= {3 Frh= 2t SD-OCT<} SS-OCTe| /2] A2 vlusiolet. A=t
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Table 4. Comparison of image quality difference between SS-OCT and SD-OCT according to degree of material opacity
Grading of Media Opacity Mean value’
Group I: 20 < QF < 50 (n = 28) Group II: 0 < QF < 20 (n = 32) P
SSQF-SDQF' 35.56 + 14.20 27.43 + 21.70 31.22 + 18.88 0.088
SSSGS-SDSGS* 4.57 + 1.20 3.75 + 1.87 4.13 + 1.63 0.051
Values are presented as mean + SD.
SS-OCT = swept-source optical coherence tomography; SD-OCT = spectral domain optical coherence tomography; QF = quality factor
Independent #-test; 'SS-OCT QF-SD-OCT QF; *SS-OCT subjective grading scale (SGS)-SD-OCT SGS
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Z2X: ot OiX|=EH0| Qe QoM mpE7HH gSl7hE S E A (swept—source optical coherence tomography, SS—0CT)Zf AHEH
HA 2l7hM =S A (spectral domain optical coherence tomography, SD—OCT) @A9| &S H|watAb oL

CHARD} Hhed: AP 40QF OAMIZEF 60QH(EHLY AL 309, R2|H|=EF 209t ZIOtSEF 109h)0l| A SS-OCTQF SD—-0CTL| 6X6 macular
Fo2h FAof cHall EAatol 2ol AHEAM X|HEZ quality factor (QF)E, TE& X|HZ subjective grading scale
(SGS)2 4ot Haotut i EEetof el Foel A AH0|E Hlwatd oMo S Fzof 2 F4o & Xt0|E d| st
Zak Yaotu oM =&t RS0l SD-OCTOl Hloh SS-OCTOIA &M X|H, A X 25 o 52 49 IS 2t
(p<0.001), SS—OCT2} SD-OCTL| Ao & Xf0|= OHXM|ZES| ZF0| 2 9ot Xj0|= AL(QF: p=0.188, SGS: p=0.635),
SD-OCT QFZ 7|22 2 M| EEQ Mz 2t 258 &= F(Group I: 20<QF <50, IIl: 0<QF<20) 7] H|WOo M= R2l8H Xtol=
HO|X| ®QICHQF: p=0.088, SGS: p=0.051).

ZE: SS-0CTe id=Ee] SFL F=of 2AS10] SD-OCTO dHlah MdE Fao &
AY X 8 A0 W] =320] 2 AeE oA
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