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Figure 1. Mean value, 95% confidence interval (CI) and range
of central corneal thickness (CCT) measured by noncontact
specular microscopy (NCSM), anterior segment optical coher-
ence tomography (AS-OCT) and ultrasound pachymetry (USP).

Table 1. Central corneal thickness (CCT) measured by noncontact specular microscope (NCSM), anterior segment optical coher-

ence tomography (AS-OCT), and ultrasound pachymetry (USP)

NCSM AS-OCT USP

p-value*

CCT (um) 546.92 + 3.06

535.24 + 30.54

546.38 + 30.70 0.007"

Values are presented as mean + SD.

*Repeated—measures ANOVA; 'CCT measured with NCSM and USP was significantly thicker than with AS-OCT but there was no significant

difference between NCSM and USP.
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8 oJ3} 2}o]2 K tHrepeated—measures ANOVA, p=0.007)
(Table 1) (Fig. 1).
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MHREHIAL 290 AUEASGAL ~1114 +
7.40 ume) Xjo)7} QYA HIHE A HAR| A} 2 S} ZpupE
AZAAY Holute] BAHOE §01544) rlehrepeated—

measures ANOVA and Scheffé multiple comparison test,
p=0.505, p<0.001 and p<0.001, respectively).

Al HAZ17] ZhollA] A £ ollA= w4 d
N3 2Zu ZRAISAA Abe], HIHEE HEA W 1}
QMR HITM T2 A Abe] ZLejar HQHE BT
FALE 220} ZFEASAA Ato] oA FAH R 7
3t ool AAE HEAck(Pearson correlation, r=0.984,
r=0.965, r=0.971, p<0.001 in all groups) (Fig. 2).
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Figure 2. The correlation plot of the central corneal thickness
(CCT) measured by noncontact specular microscopy (NCSM),
anterior segment optical coherence tomography (AS-OCT) and
ultrasound pachymetry (USP). (A) Correlation between NCSM
and USP (r = 0.984, p < 0.001); The best-fit line (y = 30.8
+0.94x) is designated by solid line, and the equivalent line
(y=x) by dashed line. (B) Correlation between NCSM and
AS-OCT (r = 0.965, p < 0.001); The best-fit line (y = 32.7
+0.92x) is designated by solid line, and the equivalent line
(y=x) by dashed line. (C) Correlation between AS-OCT and
USP (r = 0.971, p < 0.001); The best-fit line (y = 24.1+
0.98x) is designated by solid line, and the equivalent line (y =
x) by dashed line.
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Figure 3. Bland-Altman plots between the 2 instruments. The middle
solid line represents the mean difference in central corneal thickness
(CCT) values and the upper and lower dashed lines represent the
crude 95% limits of agreement (LoA). (A) Noncontact specular
microscopy (NCSM) and ultrasound pachymetry (USP). (B) NCSM
and anterior segment optical coherence tomography (AS-OCT). (C)
AS-OCT and USP.

g2o] Az} =3 gk Bovelle et al™z} Modis et
WaAvAoR SHT FUAGEAT} 28
5}z A2 g Aol u]s) 247} 316 um, 28 um G
o e 2ARgeE AT v
o3t S A AR $42

oX
i
v
bl
H
H
_<‘>L
B xe
1= F
T
3 T
o dlo mu = L

Ay
o,
_?L
&
i
kEl
ot
M
k]
N
w32
rir
i)
i
X
b
oM,
)
AN et
=
oM,
o
PO

of\
i
of
b
1o r
ofy
jakad

ZMEEAZ 25Tt ZHE A S A R 51 um oA &3
Hocty Btk o A= Shim et al''z} Kim et
al’o] AobR MAANGERGA R A FA4Z T}
250 A S AR 242 16.7 um, 26.3 pm $F7
SAE T Baskgry 2 Atola= HISEHER
e ol g3to] FALNUEAS ST A7t 28 2t
FASHAE o183t FAAUTAS ST A9t

62 www_ophthalmology.org



Axrh 11.14 pm oA SA ==

_]

=
=4

IR

Z}

EXE

=
e

11.68 um

-

FATF. HA

I3

94

o

| Blagt -9l
T

Aot el g
EAHoR

L=

.

=

=

ST o]

g

0.54 um =24

THTT N YRTT BB S. PR B R E o T R s g
N gl @A T RRDT Gy B PO =
I e N A e - S > S R Y L U B < g8
EReTBmT T ey T g e S
LPrpe T IR IE Ay FEx4 T =3
LCP_F u.lﬂchl;ooTe#EU:Wﬂo_ﬂ_‘ﬂ‘l ETE._O _ZTAO‘HOT =23
) oy N 9 go Bo Q B o K % ~r b o U = =
W= R e, O F® O° o B o g A ®o Z3
-~ T 1|1r s - = HTAT NI = =]
<5 o L.@ﬁ]ﬂm g e o N RN P =2 =
IR g (Lo TG RDT HN oon B L 5T
Wﬁnmﬂucﬂegmﬁuﬂmﬂ%%%a@rwﬂ N I ==
SR PRI CNAR LS JSNEY D g2
ode TP w b ook o T g Rgp < = B0 2=
L_om,_tmﬁﬁ_%ﬂﬂauxmﬁﬂmwmﬁoﬂ ﬂaﬂmﬂ‘_u_xﬂ;wﬂ =%
Fwos B At e VNET®x zRERwm | sz
~ 5 O Tow o~ Xm,.r A B oM mr o] g
TR pT g T W T~ T N T .5
Vo o FE A I LT T o W T W z3
}L_LL_L“HM[”JlO_/JlOXOMM‘NlLﬁIUﬁSOCT H._IFLEOMJI_/_!LZ o s
WodﬂﬂegﬁﬂWHTMMdLﬁoﬂﬁZEmﬁ HI._:_MII__/N_IWILHIMOWLMWM mm
) o oH f L =
RELE T oTE RN M TY TN Y £
gl o = DA H Ao T g % % ol Mg < £
s o WX H Mo B ik Mo o B WX W ORD QM > S
= E_e ‘Dﬂ_ oﬁ.ﬁ El l.ﬂh :;E ‘mﬂ AT .mu .|D1 HT_ ! — rm
RSN e il s EaTTEELELE £
N N N T N T N m X o =S
TN AT A oy EW e WO B U H @ W o S, W)W T E
ﬂm_xiﬂ%%igﬂEmﬂ4ﬂ,@ﬂﬂo%imﬁ@ﬂﬂl.ﬂ#@%ﬂluﬂmﬂﬂe_%%ﬂ@%
N o . T T _z,#OwW]r‘__ -~ = 2 TR =% s <] N T = T
L.‘_oPdnuLmT ﬂo_n] XLVZ?QQEMWL:T&I N R o S ™ T
%oﬁﬁimmﬁﬁ%armomq#ﬂuoﬂ%gM%o%ﬁﬂ%M%M%M#_Z#OATMGQMwimT@
_ © X o N X AN X n B & B 9% 5% ~ = %o 1 N o— X U
émm_éwdpmmi:ﬂwrwm}m%émf%ﬂ%oW%MT%@JMA%@ME%ﬁ%%mégmﬁﬂ
THles  ppdiniosr e I0eg  ktaaiBeaf §ATLKHE
' NI o Q o ! o- Y-S s = ! Nlo —o pl E._ o5 = — X o =m0 =~ X _ .
o I - O Mok e O g T T RO go Mo zm ool © T AR T o
T E T T Ry W I F g BN R TN Kt
ﬂﬁ .._ﬂ_uq_OI a ‘Ulli_‘ O#E‘_,_A.HQQQ w T jint ry (=t o7 ﬂl ~ of UﬁVﬂQﬁLI vaﬂ,ml ~° 13__h.r
N 5y o el S ol =K o NG N T of — Rl
%Mé%%ﬁ%ﬂ%w%%u_ﬂ%@%wﬁmﬁﬂmﬁuo;ﬁman%QW%ﬁo%%m%_ﬂ
zo o Moo HEa W %_d,_wmoe.ﬂnxmﬂtz.c_.%m_.-looéo_e o N N T BT e d B
ST A S TR I TR MRS e I I Ty
ﬂi,ﬂwrﬂo&mmﬂm%&ﬂ@%ﬂm_@ﬂ%%%%xfm}mwm%ﬂﬂ@w%;ﬂﬁfe
e H o9 X B gn 5w B ok g 2 N 2" o N o= N X < Nr 70 . o'u
R LRl e S USRS S P R SR L
S T o X . - X =% = X° K == Th N KE o o
el Pl s gl ey BT P A BN g e PN T AT N
B @ 002 TP E T PAS . e cfmee g ® Tyt s
o_nllmﬁ o) LOT]MM o N = ! TR S N -l S S < Mo T T N ® = o) Wb mu ) R
NG " W X S B I T B A = A A A
o N ® ™ oor o AR YT N AT i B I B A o T T
N RO HEEET AN N TR TR HE L BE TN RPN R
m_le%Ha.iﬁomﬁﬂoﬂmﬂﬁmﬁﬂoiﬁl%ﬁ.imﬂﬂmﬂﬂ%mﬂMNrfr,_.A_docTﬂ_ﬁo@L@oLtmo.édo

63

optical coherence tomography (AS-OCT) was 757 um, and meas-
ured by noncontact specular microscopy (NCSM) was 485 pm.

Central corneal thickness (CCT) measured by ultrasound pa-
chymetry (USP) was 780 um, measured by anterior segment
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=ABSTRACT=

Utility of the Noncontact Specular Microscopy for Measurements of
Central Corneal Thickness

Young Seong Yang, MD, Jaec Woong Koh, MD, PhD

Department of Ophthalmology, Chosun University College of Medicine, Gwangju, Korea

Purpose: To evaluate the efficacy of noncontact specular microscopy (NCSM) by comparing the measurement of central
corneal thickness (CCT) to the measurement with anterior segment optical coherence tomography (AS-OCT) and ultra-
sound pachymetry (USP).

Methods: One examiner measured the CCT of 50 eyes of 50 healthy young subjects using NCSM, AS-OCT, and USP. The
mean values and correlations were analyzed.

Results: The mean CCT value was 546.92 + 32.06 um with NCSM, 535.24 + 30.54 um with AS-OCT, and 546.38 + 30.70 um
with USP. The CCT measurements with NCSM and USP were significantly thicker than with AS-OCT (p <0.001, p <0.001,
respectively). There were no significant differences between the measurements obtained with NCSM and USP (p = 0.505).
The 3 instruments were significantly correlated (r > 0.900 in all groups, p < 0.001 in all groups).

Conclusions: CCT measurements of healthy eyes using NCSM are more correlated with USP than AS-OCT. The CCT
measurement using NCSM is a better alternative for USP than AS-OCT.

J Korean Ophthalmol Soc 2014;55(1):59-65

Key Words: Anterior segment optical coherence tomography, Central corneal thickness, Noncontact specular microscopy,
Ultrasound pachymetry
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