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Correlation between Trans-lamina Cribrosa Pressure Difference and
Morphologic Parameters of Optic Disc in Normal Tension Glaucoma Patients
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Purpose: To investigate the relationship between trans-lamina cribrosa pressure difference (TLCPD) and morphologic parame-

ters of optic disc (OD) in normal tension glaucoma (NTG) patients.

Methods: Data from 31 NTG patients (31 eyes) and 29 controls (29 eyes) were analyzed retrospectively. Their cerebrospinal fluid
pressure was estimated using diastolic pressure (DBP), body mass index (BMI) and age. TLCPD was defined as the difference of
intraocular pressure (IOP) and the estimated cerebrospinal fluid pressure (ECSFP). Measurements of the rim area (RA), disc area
(DA), average and vertical cup/disc (C/D) ratio, retinal nerve fiber layer thickness (RNFLT) and cup volume (CV) were taken for all
patients using optical coherence tomography. The correlation between TLCPD and morphologic parameters of OD were

assessed.

Results: There were no significant differences between the two groups in terms of age, DBP, IOP and spherical equivalent
(SE) and BMI. The mean ECSFP was significantly higher in the controls (10.7 + 2.8 vs. 12.2 + 2.2 mm Hg, p = 0.031) and
TLCPD was significantly higher in patients (2.4 + 2.1 vs. 4.9 + 3.7 mm Hg, p=0.002). In the NTG group, there was a negative
correlation between TLCPD and RA (r = -0.595) and positive correlations between TLCPD and the average C/D ratio (r =
0.504), vertical C/D ratio (r = 0.434) and CV (r = 0.420). Average RNLFT was also significantly correlated with TLCPD (r =
-0.500) and RNFLT for four quadrants, except the nasal quadrant, in NTG patients.

Conclusions: NTG patients had higher TLCPD. A higher TLCPD was associated with a narrower RA, larger C/D ratio, and thin-

ner RNFLT.
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Estimated cerebrospinal fluid pressure (ECSFP, mmHg)
= 0.44 x Body mass index (kg/m’) + 0.16 x Diastolic
blood pressure (mmHg) - 0.18 x Age (years) - 1.91*

ZAAMS 2 X Trans lamina cribrosa pressure difference)
= Qigtold] 2AE WAsolere W gro Felsharh

2E A5 dAR= Cirrus OCTE) optic disc cube mode
(200x200 scan) 23& Alskglon], A4AFEE B
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H](average cup/disc ratio), 4=2 A]A17-G-F3H=H|(vertical
cup/disc ratio), = FIj(cup volume), Hat Y AIAA
557 (average retinal nerve fiber layer thickness)@} 435
Folo] WUAAHGEAS SRl 250) Hee
Sjal ALEAESL 7 wgtol AL 4] ool S
A A7 2 F(segmentation error)7} TAYSE 79
A Alshech ARG SR e
AL, WL B FAAZGSA 5 71

e R IARE:

}o]+= Independent Samples r-testS, T+
Chi-square testE o]-8-5}0] EAJ3IT]
Pieme] W, A w, B A
ARG, e B, A
Folo] GeHIZALFFA Afo]
9] A TE o]gsto] dopElIt p
&Y FYa2 0.05 nRke & SFGaL FAEA] o= SPSS
version 16.0 (SPSS Inc., Chicago, IL, USA)S ARE-3FATE

L

O:
ox flo

i 7
2 3

2 o
o

f
=

_“F_Q

BN
2 ox

o

>,
=S|
ol
Ay
o,
N
1o
Wi

Fol

ol F
S g
—r‘r_\|l_‘
oz

_\':_Lo?t.
o &
& 1o
Ny
24

©

> 1

~
o,

¢

)
4
)

Pearson A}

o
iy

N orlr do wm
n
N,
o
N
ox Mr



50.1 = 11.64], 53.1 £ 93412 = 72| {23t 2pol= §I9l
Om(p=0.279), =3t 7z} o] Fel, g, Bt AR
S, AHl FollA ot Zfolg Holx] ¢k9kthall p-val-
ues>0.05) (Table 1). H A=A AA] ZkzF 244 + 299}
223 + 3.3 kg/m’2 G235t xpo]= Ho|x]| AFTHp=0.10).
4 | pQtal HAFERIE Al A9 giRto] 12.2
+229} 2.4 + 2.1 mmHg, $x}70] 10.7 + 2.83} 4.9 + 3.7
mmHg2 374 x| Z5HeRe tfxitofA, FAVHAER}
L siof| A 8251 =9tk (p=0.031, p=0.002) (Table 1).

HIMHSEY7|2 S4S gA3 W8S F LA H
OJgt Aol 7} PA LU (p=0.639) A4l -7l WA thx
oA 1.33 + 0.18 mm, ZHA}Fol| 4] 0.84 + 0.19 mm=E &
O3t ApolE HoH(p<0.001), B+t AA7-F-Feh=n|et
2 AA R diR2aat 3ol A ZH2E 0.56
+0.133} 0.52 + 0.13, 0.75 + 0.073} 0.73 + 0.08% SR}
oA o A Uehta FAHeE folt AE Bt
(p<0.001, p<0.001). AAFFF T Fu] 9 iz
of|A] 0.24 + 0.18 mm’, A4 0.55 + 0.37 mm’Z 3+
Ao A folatA 2A| UrEb 2 (p<0.001), HgEHAl
AR AL AREE 2 o] IR B
ZF FolA] {23t 2lo]E HgIKall p-values<0.05) (Table 1).

AR WA BhRstol| A AAPFERE AL AJA R
e WA 9 Ve AR TR A 2ET] AEAE Yot

Woke w, Al EAel AAASRE HAS
AN Golst S0 4TS 10 LHr=-0.595, p<

(Table 2, Fig. 1), T3 wao] A9 AAAbaereae} ¢
ot Aol UrEA QFofth Ea AR
B A4S (=0.504, p=0.004) 7] A4S
FHEH|(1=0.434, p=0.015)= EAHLR GOl Fo] A

_,_4
= o
el
o
2
%,
ﬁ

=] [e]
FYIAZHGTA A BARNOR fola 39 HuA

r=-0.595, p <0.001*

0.8

0.6

Rim area (mm?

04

0.2

3 -1 1 3 5 7 9 1
TLCPD (mm Hg)

Figure 1. The relationship between trans lamina cribrosa pres-

sure difference (TLCPD) and rim area in normal tension glau-

. . S *
coma patients. r = Pearson’s correlation coefficient. p-value
by Pearson’s correlation analysis.

Table 1. Clinical and ophthalmic characteristics of control and normal tension glaucoma (NTG) patient group

Control NTG patients p-value
Age (years) 50.14 + 11.62 53.10 + 9.28 0.279"
Sex (n, %) 0.782

Male 13 (45.8) 15 (48.4)
Female 16 (55.2) 16 (51.6)

BMI (kg/m’) 24.42 + 2.93 22.28 + 3.27 0.100"
DBP (mm Hg) 77.24 + 6.95 77.42 +9.78 0.936"
ECSFP (mm Hg) 12.18 +2.20 10.73 + 2.79 0.031"
TLCPG (mm Hg) 237 +2.14 4.94 +3.71 0.002"
IOP (mm Hg) 14.55 + 2.64 15.68 + 2.47 0.093"
SE (diopter) 0.90 + 1.77 -1.87 + 2.01 0.051"
Rim area (um®) 1.33 +£0.18 0.84 +0.19 <0.001"
Disc area (um’) 2.04 + 0.45 1.99 + 0.39 0.639"
Average C/D ratio 0.56 + 0.13 0.75 + 0.07 <0.001"
Vertical C/D ratio 0.52 + 0.13 0.73 + 0.08 <0.001"
Average RNFLT (um) 98.83 + 8.60 77.61 + 14.67 <0.001"
Nasal RNFLT (um) 68.10 + 9.86 62.29 + 11.07 0.037"
Temporal RNFLT (um) 77.76 + 12.75 57.68 + 12.30 <0.001"
Superior RNFLT (pm) 120.90 + 14.67 90.07 + 24.61 <0.001"
Inferior RNFLT (um) 127.10 + 14.25 100.65 + 23.32 <0.001"
Cup volume (um’) 0.24 +0.18 0.58 + 0.36 <0.001"

Values are presented as mean + SD unless otherwise indicated.

BMI = body mass index; DBP = diastolic blood pressure; ECSFP = estimated cerebrospinal fluid pressure; TLCPG = trans lamina cribros
pressure gradient; IOP = intraocular pressure; SE = spherical equivalent; C/D = cup/disc; RNFLT = retinal nerve fiber layer thickness.

*Independent samples z-test; *Chi—square test.
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Table 2. Associations between rim area, disc area, average and vertical cup/disc (C/D) ratio, retinal nerve fiber layer thickness
(RNFLT), cup volume, IOP, TLCPD and ECSFP in NTG patient group

r p-value*
Rim area correlated with 10P -0.317 0.082
ECSFP 0.511 0.003
TLCPD -0.595 <0.001
Disc area correlated with 10P 0.278 0.131
ECSFP 0.119 0.523
TLCPD 0.095 0.611
Average C/D ratio correlated with (0) 0.406 0.024
ECSFP -0.312 0.087
TLCPD 0.504 0.004
Vertical C/D ratio correlated with IOP 0.243 0.188
ECSFP -0.363 0.045
TLCPD 0.434 0.015
Average RNFLT (um) correlated with 10P -0.141 0.450
ECSFP 0.540 0.002
TLCPD -0.500 0.004
Inferior RNFLT (um) correlated with 10P -0.162 0.384
ECSFP 0.489 0.005
TLCPD -0.475 0.007
Superior RNFLT (um) correlated with 10P -0.142 0.445
ECSFP 0.420 0.019
TLCPD -0.410 0.022
Nasal RNFLT (um) correlated with 10P -0.104 0.578
ECSFP 0.247 0.181
TLCPD -0.255 0.167
Temporal RNFLT (um) correlated with 10P -0.002 0.990
ECSFP 0.555 0.001
TLCPD -0.417 0.020
Cup volume (mm3) correlated with 10P 0.371 0.040
ECSFP -0.230 0.213
TLCPD 0.420 0.019

IOP = intraocular pressure; TLCPD = trans lamina cribrosa pressure difference; ECSFP = estimated cerebrospinal fluid pressure; NTG =

normal tension glaucoma; r = Pearson’s correlation coefficient.
* . .
p-value by Pearson’s correlation analysis.

<
© ® 2% oo
08 ° ®
‘ 0% ¢
e ¢ ‘ *
L ] .‘
s ¢ e

0.6
il
s
o
O 04
—— & Average r=0.504, p = 0.004*
02 - e ® Vertical r=0.434, p=0.015*
0
-3 -1 1 3 5 7 9 11

TLCPD (mm Hg)

Figure 2. The relationship between trans lamina cribrosa pres-
sure difference (TLCPD) and cup/disc (C/D) ratio in normal ten-
sion glaucoma patients. r = Pearson’s correlation coefficient.
*p—value by Pearson’s correlation analysis.

o] 91912 1(r=-0.500, p=0.004) AHE-E 7} £
ARl ASol= HE ARRHES Alelsta
29| AHAE UeR St Table 2, Fig. 3, 4). A4l
FERue A Aret o A BAE
£ SAFCE o5k thr=0.420, p=0.019). E3t
REH AT 2 XA Afo]of A= F-215E

a]

0.
)
&

=

o

oo
2 ot do 4

lo do 1o
o 5o o o

>

%! H 2 &
A7 A= e H(=0.511, p=0.003) A|A17 7w A
I} QEQF Aolofl o) A ot folekA] gk
AWE 1 Hrhr=0.317, p=0.082) (Table 2).

el 49 FAMmrEAer ANFTERT Aolo]
FO1 o] ATTATE BREI O LKr=0391, p=0.036) 1
Sl AABLEASE T JUUAS Hol 72
H AR oirk 24 HHFogke SRS Byt
ARRA=0.444, p=0.016)9k S-ol2t el A} 9)
RUTL Y AARH(=0422, p=0.023), B AUAHETE

1263



-
N
o

e
o
=}
[

o ]
o

IS
o
[

r=-0.500, p = 0.004*

Average RNFL thickness (um)
N (2]
o o

3 -1 1 3 5 7 9 1
TLCPD (mm Hg)

Figure 3. The relationship between trans lamina cribrosa pres-
sure difference (TLCPD) and average retinal nerve fiber layer
(RNFL) thickness in normal tension glaucoma patients. r =
Pearson’s correlation coefficient. *p-value by Pearson’s corre-
lation analysis
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Figure 4. The relationship between trans lamina cribrosa pres-
sure difference (TLCPD) and average retinal nerve fiber layer
(RNFL) thicknesses of 4 quadrant in normal tension glaucoma
patients. r = Pearson’s correlation coefficient. p-value by
pearson’s correlation analysis.
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Table 3. Associations between rim area, disc area, average and vertical cup/disc (C/D) ratio, retinal nerve fiber layer thickness
(RNFLT) thickness, cup volume, intraocular pressure (IOP), trans lamina cribrosa pressure difference (TLCPD) and estimated cer-
ebrospinal fluid pressure (ECSFP) in control group

r p-value'
Rim area correlated with | (0)3 0.004 0.982
ECSFP 0.133 0.492
TLCPD -0.131 0.497
Disc area correlated with | (0) -0.119 0.539
ECSFP -0.422 0.023
TLCPD 0.288 0.130
Average C/D ratio correlated with 10P -0.102 0.600
ECSFP -0.380 0.042
TLCPD 0.267 0.162
Vertical C/D ratio correlated with 10P -0.010 0.957
ECSFP -0.245 0.200
TLCPD 0.240 0.210
Average RNFLT (um) correlated with 1 (0)3 0.107 0.582
ECSFP 0.174 0.367
TLCPD -0.048 0.807
Inferior RNFLT (um) correlated with 10P 0.256 0.181
ECSFP 0.444 0.016
TLCPD -0.142 0.463
Superior RNFLT (um) correlated with 10P -0.054 0.782
ECSFP 0.093 0.632
TLCPD -0.162 0.401
Nasal RNFLT (um) correlated with 10P 0.005 0.981
ECSFP -0.285 0.134
TLCPD 0.299 0.115
Temporal RNFLT (um) correlated with 1 (0)4 0.072 0.710
ECSFP 0.130 0.500
TLCPD -0.046 0.814
Cup volume (mm3) correlated with 10P -0.001 0.997
ECSFP -0.380 0.042
TLCPD 0.391 0.036

r = Pearson’s correlation coefficient.
* . .
p-value by pearson’s correlation analysis.
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