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24-hour Ambulatory Blood Pressure in Normal Tension Glaucoma:
Associations with Retinal Vessel Diameter and Visual Field Defect Progression
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Purpose: To investigate the correlation between 24-hour ambulatory blood pressure (BP) monitoring and peripapillary retinal
vessel width and visual field (VF) defect progression in normal tension glaucoma (NTG) patients.

Methods: All patients were classified by 24-hour ambulatory BP monitoring as non-dipper (nocturnal dip < 10%) and dipper
(nocturnal dip = 10%) group. Vessel diameter, mean deviation (MD) value by VF test and VF progression from Glaucoma
Progression Analysis (GPA) were compared among non-dipper and dipper groups.

Results: Retinal arterial diameter was wider in the non-dipper group compared to the dipper group (p = 0.015), while retinal ve-
nous diameter had no significant relationship between the two groups (p = 0.131). The MD value at baseline and 2 years after
was worse in the non-dipper group than the dipper group, respectively (p = 0.006, p = 0.030). But, there was no significant rela-
tionship between nocturnal dip and GPA progression (p = 0.658).
Conclusions: There was a statistically significant correlation between nocturnal dips and retinal arterial diameter and MD values.
These results suggest that non-invasive fundus photography can predict hemodynamic features like nocturnal dip.
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+= -6.0 diopter ©]Aro] =

b yergaulol B -
DE 3= F gl SHE AR ASAoH Zeiss-
humphrey perimetry (Zeiss, San Leangro, CA, USA)%};
Central 24-2 SITA strategyS ©]-&3}o] A|oPHAE AJ3)s}
a1, oFA A7) TOPCON IMAGEnet system (Topcon,
Tokyo, Japan) 2= 25° Red-free 2t# AR &3t
o]% QkA Apxlof thgt g4} #A1-> Image J (ver 1.50;
National Institutes of Health, Bethesda, MD, USA;
https://imagej.nih.gov/ij)’ S ©]&-3}%c}.

SHEFANE EA0A AYstr] flstel A WA Alokd
A AR, 24X -5 EY S-S ARSI} 7
& 7PRE 371 o] AloREARE 7] AlobdAlR A
SFQAL, 27] AloFAN £ 29, 439] dtol| 71 71t
& 3704 olWo] AloFaARE 247 21 =, 4 & Aok
Atz AEsigich HARYl AlF=E flete] AT
(fixation loss) 20% ©]Ak, 7] A% A (false positive) E+= 7
A8 A(false negative)o] 15% ©]AFel A= AL
o, 7] AloFAAL 2@ = A|okAALY] mean deviation
(MD)Z& #4151l T3 AJopgAboll Al =] #ske]
A Aeg B7] ¢Jsto] Glaucoma Progression Analysis
(GPA) software (Carl Zeiss Meditec Humphrey field ana-
lyzer perimeter, San Leangro, CA, USA)E ©]83}o] Aok
HARE A8kl

GPA= 27| AloFARS} 2|2 AJopHAE HlaLsto] 2
d 39} 49 & GPA7} “possible progression” H=
“likely progression”& Ho|= Q5 AlopAso] ZaYst
H(progression) ©. 2 F-F51aL, ZgPS Ho|A| ok 7
AloFA 40| 23Y5}A| ¢k I(no progression) O & E
pip

Aole] Bt A4 S5 dolel o 188 mm, v

o & o

o

.

Figure 1. The geometric measurement of the retinal vessels. The 1 disc-diameter is marked as the white line based on the optic disc
margin. All retinal vessel’s diameter that cross the white line are measured two times by manual method then we selected the biggest

5 from arteries (A, red arrows) and veins (B, blue arrows).
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1.77 mm'*E 1,320 x 1,032 pixels, 8-bit, 1.3 MB Q1A A}
Zof| A 0] 225 pixels, HH] 212 pixelsZ H35}o] A|Al
ARFE 71822 1 5247 (disc-diameter)o]| 3 Fd}+=
0] 675 pixels, YH] 636 pixels®] ¥ 19 & A} 1t
G RE gorEne JuE @ 99 At 45 8
)(manual) © 2 Z4sto] Eulz} Hulo)x 714 2 57e)
b A7 o, 2 ANE 28] el Baghe
gtk Fig. 1)

24X EEES =4S Mobile-O-Graph® NG (IEM
GmbH, Stolberg, Germany)E ©]-835}o] F7F U(8A]-22
A 308 702, ok BY2A-8A)S 1417 714
oz 2_1-16‘]-@1 o]:7]- ?‘5301— x-]z‘s]—h rzﬂ:nr. 5\:_114%1— mean ar-
terial blood pressure)®] of7F H]7} F7F HoE 2] o H]
sho] o} sl EA S tehls Aow, Tt 2
o] oy

2

Wt FHY=ole7] U3 (5571 ol )
OFE @t AoH%)=(1-oFk Bekel Bt A1t Bt

olg] ALERPe) 7)2e Fmsle] ozt gt As
(nocturnal dip)7} 10% u|gel ALE ofzt ot A7}
¢l X(non-dipper), 10% ©]4H1 7

Table 1. Demographics of patients in non-dipper and dipper

M58 HM1E-

TH(dipper) 2.2 A olalgith EAE

442 SPSS 18.0 X271

Z(IBM Corp., Armonk, NY, USA)& AME-35H4 1L, 523t
A= 79 % 0.05 W9 pts b= AR A

BEE-E

2z
=

ot A3Knocturnal dip)7} 10% ©|gkel oF7F &
A5} gi_t_ H(non-dipper)2 39¢F & 18¢to]§lal, o]

dAbE 31, olaks 157el%le
15.944], B QFF 15.22 + 1.93 mmHgglt}. E3F o7t

i,

HoolN 12

o, Bk Hol= 50.39

E

Y AB7H 10% o14e ofzh Bt Askdippen S
219t0]u, o] % WAt 109, ot 11%ol9leh Bt
Lpoli= 45.62 + 14.484), H OFFS 15.90 + 3.29 mmHg

ov, o B A5t g

27} ozk Bk Al Aol

o A, U], 219t Alo] SO QKA p=0.051,

p=0.334, p=0.444) (Table 1).

gk B U= ofzh e At gl oAl 7.99
+0.82 ym= OF{P ot Al 59 7.33 £ 0.79 pme}
o3t Aol 5 EH L (p=0.015), Fef A HH|= oft
ot A3t gle= ,:_Loﬂﬂ 9.65 + 1.35 um, oF7F ¢t A3}

o)A 1027 + 1.14 ymZ F

T 2 frofRt Apols B

o|Z] ¢k3rhp=0.131) (Table 1).

Non-dipper Dipper p-value

Number 18 21
Male:Female 3:15 10:11 0.051"
Mean age (years) 50.39 + 15.94 45.62 + 14.48 0.334
Mean IOP (mmHg) 1522 +1.93 15.90 + 3.29 0.444"
Nocturnal dip (%) 1.51 +5.72 15.33 + 5.15 0.000"
Retinal vessel diameter (um)

Artery 7.99 + 0.82 7.33 £ 0.79 0.015"

Vein 10.27 + 1.14 9.65 + 1.35 0.131"
Mean deviation of visual field (dB)

At baseline -3.91 +2.39 -1.65 + 1.17 0.006"

2 years after -5.05 + 3.26 -2.53 + 1.85 0.030"

‘Non-dipper’ means ‘less than 10% of nocturnal dip’ and ‘Dipper’ means ‘more than 10% of nocturnal dip’. Statistical significance: p < 0.05.

IOP = intraocular pressure.
*Student t-test; TFisher's exact test.

Table 2. The number of patients classified by GPA in non-dipper and dipper

Non-dipper Dipper p-value
GPA (eye) 0.658
No progression 14 16
Progression 3 2

‘Non-dipper’ means ‘less than 10% of nocturnal dip’ and ‘Dipper’ means ‘more than 10% of nocturnal dip’. Statistical significance: p < 0.05.

GPA = Glaucoma Progression Analysis.
“Fisher's exact test.
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AloFE AL MDEEE oftE ¢ A7} gl ollA =
7] NOFAAF -3.91 + 239 dB, 210 & AJopZAl -5.05 +
3.26 dBE 0]:7,_P ol Asltol| A Z7] AJoFAA} -1.65 +
1.17 dB, 2 & AJoFFHA} -2.53 + 1.85 dBI} -3t *}o]
£ Bz p=0.006, p=0.030) (Table 1). AJoFAA}C]
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