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The Shortest Radius of Curvature of Bruch’s Membrane in Macular Optical
Coherence Tomography
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Purpose: To develop software to measure the shortest radius in curvature of Bruch’s membrane from optical coherence tomog-
raphy (OCT), and then to apply it to various types of eyes.

Methods: Macular OCT images consisting of 12 images of 9 mm radial scans were studied. The horizontal to vertical pixel ratios
were changed to 1:1, and Bruch’s membrane was marked automatically on each image. Software to measure the radius of
Bruch’s membrane curvature was developed. The shortest radius on each image was defined as r (mm) and the average r of 12
images was defined as R (mm). The reciprocal of R was multiplied by the constant, 337.5, which was defined as the posterior
staphyloma (PS) index.

Results: The OCT images of five eyes were analyzed by the software, which could calculate the curvature of Bruch’s membrane
automatically. The PS indices were 12.7, 23.7, and 66.4 in eyes without refractive error (Case ), in the high myopic group without
posterior staphyloma (Case Il), and in the high myopic group with posterior staphyloma (Case V), respectively. The PS index
gradually increased according to aging in a 37-year-old patient (Case 1V) with mild staphyloma from 34.6 to 39.5 over 4 years.
Conclusions: PS index is a novel parameter to reflect the level of posterior staphyloma, but further studies are needed to apply
it to clinical patients.
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Figure 1. Measurement of Bruch's membrane curvature. (A)
Bruch’s membrane was marked automatically (green line). (B)
The horizontal to vertical pixel ratio changed to 1:1 in images
of optical coherent tomography and the radium of a pixel (a) is
calculated by making a curve (yellow line) connecting two pix-
els (b, c) that are 100 pixels away (about 1.4 mm distance). (C)
The radius on every pixel of Bruch’s membrane was measured
and the shortest radius of optical coherent tomography image
was called as r.
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a patient (case II) doesn’t have posterior staphyloma. Case II, 2014d 39.4 (Fig. 3B)°A| 20159 39.1 (Fig. 30)= 0.3 2
high myopia without posterior staphyloma. 23O 015 20161 40.6 (Fig. 3D), 2017 41.6 (Fig. 3E),
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Figure 3. Case I, high myopia with mild posterior staphyloma. Fundus photo (A) shows that case IV likely has mild posterior staph-
yloma (PS). Series of optical coherent tomography (B-F) were examined in each year from 2015 to 2018. The curvature of Bruch’s
membrane has become steeper according to aging. PS index has gradually increased by 5.0 over 4 years.
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Figure 4. Fundus photo (A) shows posterior staphyloma (PS) of case V. (B) It shows analysis of Bruch’s membrane curvature (green
line) of Case V. The blue line indicates the point of shortest radius of Bruch’s membrane and its ‘r’ was 4.96 mm. The ‘R’ (average
of each “r”) was 4.93 mm and PS index is 68.5.
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Figure 5. Diagram of posterior staphyloma index based on
Table 1. PS = posterior staphyloma.

Table 1. Summary of PS index and characteristics of Case 1-5
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Case Age Axial length ~ Refractive error Radius of Rof O(*:T C‘ornea PS index PS index ifter
cornea (mm) (mm) (diopter) (years)

1 67 242 0 7.20 22.73 46.9 14.9 14.9 (3)

2 17 28.35 -8.5 diopter 8.53 12.33 39.6 27.4

3 9 24.58 -1.0 diopter 8.36 20.50 40.4 16.5 21.3(3)

4 39 - -16.0 diopter 8.13 8.57 41.5 39.4 44.9 (4)

5 47 28.51 -3.0 diopter 7.09 4.93 47.6 68.5

OCT = optical coherent tomography; PS = posterior staphyloma.

"R of OCT: Average of the shortest radius of curvature of Bruch’s membrane on optical coherent tomography; 'PS index after (years): PS index

of 2nd examination of OCT taken after year.

871



- Ofgtetafets|x| 2019 X 60 B M 9 = -

FEEEY 27 YO Y2EL Zo 4014 PS indexts
394, 2 EFo] gle A=A (FE 2)0Al+= PS index=
27.4, A3t ZA(FHE 3)°lA PS index+= 21.3, HAI(FH 1)

oA PS index+= 14.8% L} PS index= B2 90 29

AlF AL E vlodsls R HZ =AHch £33 =3 1, 3, 4
NAAH 2AFY| o] Frtof| uhE =7 HRAue] 7
A= O] u|A|EE M3l PS index® HHE 4 9l Aolzt
7]k

gt iEEﬂME EéH éxgt‘& PS index% saw b

TREZS ?ﬂlﬂ-é}i, —?1:-55%‘% T4 w5 Qe A
71 € 4 e Aoz 7| =) PS indexQ] G-8A47} A1
e ASsh] A Hot g2 OCTE dde= o 9+
7} Zasiet

REFERENCES

1) Ohno-Matsui K, Jonas JB. Posterior staphyloma in pathologic
myopia. Prog Retin Eye Res 2018 Dec 8. https://www.ncbi.nlm.nih.
gov/pubmed/30537538. Accessed Dec 8, 2018.

2) Numa S, Yamashiro K, Wakazono T, et al. Prevalence of posterior
staphyloma and factors associated with its shape in the Japanese
population. Sci Rep 2018;8:4594.

3) Ohno-Matsui K. Proposed classification of posterior staphylomas

872

based on analyses of eye shape by three-dimensional magnetic res-
onance imaging and wide-field fundus imaging. Ophthalmology
2014;121:1798-809.

4) Ohno-Matsui K, Alkabes M, Salinas C, et al. Features of posterior
staphylomas analyzed in wide-field fundus images in patients with
unilateral and bilateral pathologic myopia. Retina 2017;37:477-86.

5) Miyake M, Yamashiro K, Akagi-Kurashige Y, et al. Analysis of
fundus shape in highly myopic eyes by using curvature maps con-
structed from optical coherence tomography. PLoS One 2014;9:
¢107923.

6) Wakazono T, Yamashiro K, Miyake M, et al. Association between
eye shape and myopic traction maculopathy in high myopia.
Ophthalmology 2016;123:919-21.

7) Wakazono T, Yamashiro K, Miyake M, et al. Time-course change
in eye shape and development of staphyloma in highly myopic eyes.
Invest Ophthalmol Vis Sci 2018;59:5455-61.

8) Curtin BJ. The posterior staphyloma of pathologic myopia. Trans
Am Ophthalmol Soc 1977;75:67-86.

9) Spaid RF. Staphyloma: Part 1. In: Spaide RF, Ohno-Matsui K,
Yannuzzi L, eds. Pathologic Myopia. New York: Springer, 2014;
chap. 12.

10) Hayashi K, Ohno-Matsui K, Shimada N, et al. Long-term pattern
of progression of myopic maculopathy: a natural history study.
Ophthalmology 2010;117:1595-611, 1611.e1-4.

11) Ohno-Matsui K, Kawasaki R, Jonas JB, et al. International photo-
graphic classification and grading system for myopic maculopathy.
Am J Ophthalmol 2015;159:877-83.¢7.

12) Ohno-Matsui K, Lai TY, Lai CC, Cheung CM. Updates of patho-
logic myopia. Prog Retin Eye Res 2016;52:156-87.



= IEXE =
Sl WZHMCESEG) QIS 0|28 2Tt 5|4 TEUIY &F

2 goe g7 ttE S A (optical coherent tomography, OCT) GAO|Al HE230t0| ZEUIAS ZH™ele T2 1S Jijetst

0| YN0l &&staxt stot

CH&tm} B SHEEE OCTE 20T HARY 9 mm, 12 GAS AR SICH OCT M2 pixel HIES 111 VIRMZ)E 25D

U= Z22d8E 0[86t0 ER39 gME FE6IQILH SEUES 246t ATEQNE LRI 24 Y & =EHHZ0

It A2 2Eo ZEUtEuE r (mm)ol2tl st 12709 FA rate] BHE R (mm)0|2t StRAC, ROl 40l A=+ 33758

&=0F Z(337.5/R)= posterior staphyloma (PS) index2tl StALCY,

Zduk 2883 %’% ATEQOE JfLUoto] 520lA HEE OCTE ML HA[QR! 2| 101 PS index= 12,7, S EEO0]

Y= LEIAIRRl S| 20l 23 70|°*ﬂ SEEE0| Yz D=ZAQ B 501|H 66.4ALCH Fof FREF0| U= DETA[QHR]

Zofl 40141 PS indexi= 34.60|240LE 1 5 34,3, 214 £ 357, 38 5 36,6, 44 5 3952 LI0|7} S0{71BIA Hilxoz FJtsls

UM BCE

AR OCT GMOIM &2 BR300 A ZEUHS HIlot= PS indexs 22EE FEE UtFsl= XHE 82 +~ US

Aoz JIthEH, UM & 2ol tieh 7t S sttt

(CHBtermratS|X| 2019:60(9):867-873)

3|4 / Hui Kyung Kim
SAStL OO otaismA
Department of Ophthalmology, Pusan
National University School of Medicine

873



