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ofgfe] FAl¥t Zro] Bt FW<U(mean arterial blood
pressure, MAP)¥} Qkere] o)) A 51, MAPE 5
7] &% (systolic blood pressure, SBP)I} o|¢tr] &gt
(diastolic blood pressure, DBP)o| o]&) A& =}

Ocular perfusion pressure =2/3 X MAP-IOP
MAP = DBP + 1/3(SBP-DBP)

2 24X A
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o] Wl ofztell shE|Zoll(catecholamine) o] 27|

gyl o] AL WAl 5 "ojma ofztol Het
o] Aalg dor|u, o]= gl 4l¥-s<=(heart rate, HR),

AldrEaF(cardiac output) W Tz F3o] AL Hojr g

L ANE 23 wlebd 2447 F 3 A - 24
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Aee] Qg o1 ek

T A= ol AAFst ol B Eo] H|s
2 A HGAolar ¢A Al = Qe 244 S5 E
ZAsto] ofkd st (nocturnal dip) o] HUWAA] Al
Aol ujx= JeFy et A zeke] AdHA
& YopHE A} ST
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= e
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QF 24 7](TONOPORT V. GM Medical System, Germ—
any)Z o]g3slo] v|-¢AN2Hnon—dominant arm)ojjA &3
Fleh 22475 tidee Fot 1.173] Algsisler, 5
7 HOH oA TA~9T 104])2 305 7HA0= oft &

ol

OH LS 10A~2d 7A)S 1A7F 7HAog A8ttt
SBP, DBP, HR, MAPE =#3}o] 2|11%), 2A%|, B

E AWt oH, NTG 3kal3t POAG gAjto] $-9|5h
2to]= ¢loiti(Table 1).
oRZFE s (nocturnal dip)& 57+ &te] HatA|of H]
3lo] ofzb dete] W7t duit gast=riE vErd
A0, Theo Aoz e

Nocturnal dip = (Average of day time blood pressure
- Average of night time blood pressure) / Average
of day time blood pressure X 100

& A=l
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_?_

o] o8¢t A s nocturnal dip)E Kol #HS7} wWoto
o, a8 ofg] AFEI NN 7|2 Faste] ofzt
FelA)5Hnocturnal dip) 7} 10% v]akel 7-9-= non—dipper,

10% ©]/43l 495 dipper2 4 oJ}qich

ANoFAARS ZF5-A|oPAAH Humphrey field analyzer, 24—2
Swedish Interactive Thresholding Algorithm (SITA)
standard program, Carl—Zeiss Meditec, Dublin, CA,
USA)E o]g3to] Hole 21 o) A} W&t 84 5
A 671E (H2 o2 43] o)A AldEst4 o, the Advanced
Glaucoma Intervention Study (AGIS) method& ©0]&3}od
AGIS score) Aoj&= 2 unit 0]A49] 747} JAY mean
deviation (MD)o] 2dB oJAte] 7FA7} Q)& & Alof A&

o E%—a (;11 A8 o] RaYolatar AolatArk ¥ E3} false—positive error
24X]7F S5 o AL AxEUA Q] 24x]7F EE ¢} false—negative error7} 33% u|qto|il fixation lossT®
Table 1. Demographics of patients in NTG and POAG
POAG p value
M : F (n) : 166 92 :76 0.479"
Mean age (yrs) 56.17 + 14.84 58.23 + 13.89 0.676'
Mean IOP (mmHg) 12.98 +2.47 14.31 £ 3.50 0.244"
Mean deviation of visual field (dB) -4.18 +£5.25 -8.43 + 8.74 0.128"
Mean SBP (mmHg) 115.95 + 11.02 120.63 + 13.24 0.481"
Mean DBP (mmHg) 72.94 +7.36 76.37 +£10.22 0.278'
Mean nocturnal dip of SBP (%) 7.98 +5.54 8.41 +6.17 0.118"
Mean nocturnal dip of DBP (%) 8.89 + 6.93 9.22 +7.16 0.180"
Hypertension (1) 61 0.374"
Mean period of hypertension medication (yrs) 7.33 +4.28 7.03 +3.47 0.614"

NTG = normal tension glaucoma; POAG = priamry open angle glaucoma; SBP = systolic blood pressure; DBP = diastolic blood pressure.

*Chi—square test; "Student r-test.
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Table 2. Association of dipper and V/F progression in NTG and POAG

V/F progression Chi-square test
Yes No p value” Odd ratio Relative risk

SBP in NTG <0.000

Dipper 27 67 4.951 3.816

Non-dipper 14 172 (CI": 2.448 ~10.015) (CI': 2.103 ~6.925)
DBP in NTG 0.002

Dipper 30 112 3.093 2.650

Non-dipper 11 127 (CI': 1.481 ~6.456) (CI': 1.384~5.077)
SBP in POAG

Dipper 11 51 2.071 1.881

Non-dipper 10 9 (CI': 0.824~5.202) (CI': 0.848~4.173)
DBP in POAG

Dipper 13 65 2.050 1.875

Non-dipper 8 82 (CI": 0.802~5.242) (CI': 0.82~4.287)

V/F = visual field; SBP = systolic blood pressure; NTG = normal tension glaucoma; DBP = diastolic blood pressure; POAG = priamry

open angle glaucoma.

*Statistical significance: p <0.05; 'CI: confidence interval, CI was calculated at 95 percentile.

Table 3. Association of hypertension and V/F progression in NTG and POAG

V/F progression Chi-square test
Yes No p value' 0dd ratio Relative risk
NTG 0.112
HTN Treatment group 21 91 1.708 1.575
Normal BP group 20 148 (CI*: 0.878 ~3.323) (CIT: 0.896 ~2.768)
POAG 0.249
HTN Treatment group 10 51 1.711 1.595
Normal BP group 11 96 (CI': 0.681 ~4.299) (CI": 0.719~3.537)

V/F = visual field; NTG = normal tension glaucoma; HTN = hypertension; POAG = priamry open angle glaucoma; BP = blood pressure.
*statistical significance: p<0.05; 'CI: confidence interval, CI was calculated at 95 percentile.

20% wRtd wj o} AJof HAARE HAgE A

ARt HAl= W ATt g o] FY HARZF = 9
W QS o83t 33 & T+
NTG x4} POAG A4E 7H9] {-9J3t Apol= HolX]
otk

Chi—square testE o]-g-sto] tiid=t9] 22 FAA #
S HSS B0l oRIEdsHL, Alok 1
L el A m O] A BAste] 1
ZARSE.0, Student i—testS o] g3to] oAU
(nocturnal dip)o] =UPA AJok A=9] o] 2] ¢
ol thafl A HQITHSPSS 12.0).

Z

24A7t g Yol 10% o] ora sk (noct —
urnal dip)& %<1 dipper EHAfol|A] 4257] Ato] sh
St NTGE9] 9491, POAGo| A= 62¢F, o|<hr] Eef
o] a7+ Atz NTGEol|A] 1429t POAGTEol| A= 78t
O Uehgtt o] F Aok Afo] A3t Fe= 57

Fero] s1E BAE NTGZ 279k POAGE-S 119ko]

AL, o|ekr] "ol s 7= NTGE2 308 POAG
w2 13¢to 2 yepgth(Table 2).

NTG= 45719} o|2k719] dipper7} =4 Alof A
o] Agfef kS w|FHom(SBP: p<0.000, DBP: p=
0.002), POAGE 425719} o]9hr] mFoA] 1 §2l4o]
919 THSBP: p=0.116, DBP=0.128) (Table 2).

ol AR 3l AlF7H confidence interval, CI)
95%°\| A relative riske} odd ratioE Arw E it NTG 3
Aptof| A= dipper®t U] Aok AEo] Z3do] FHbE
7855 1A o2 ol vlsf| =571 el Al 4.951 (CL:
2.448~10.015)2] odd ratio2} 3.8168{(CI: 2.103~6.925)
9] relative riskE H a1, o]7| oA 3.093 (CI:
1.481~6.456) 2] odd ratio®} 2.654(CI: 1.384~5.077)2)
relative riske H¢cH(Table 2). POAG 3kalo| s &=
Z7] &oloA] 2.071 (Cl: 0.824~5.202)¢] odd ratio2}
1.881uj(CI: 0.848~4.173)9] relative riskE X211, o]<t
7] goloA= 2.05 (CI: 0.802~5.242)<2] odd ratio®}t
1.875H(CL: 0.82~4.287) 2] relative riskE EcH Table 2).

TEH 7L} Alok Ad9] Zdute) BA oAM= NTG,
POAG HFoA FATH {o4d& Holx| dgkont
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Table 4. Association of hypertension and dipper in NTG and POAG

Dipper Chi-square test
Yes No p value' QOdd ratio Relative risk

SBP in NTG 0.001

HTN treatment group 51 61 2.430 1.779

Normal BP group 43 125 (CI': 1.462 ~4.040) (CI': 1.282~2.469)
DBP in NTG <0.000

HTN treatment group 80 32 10.625 3.750

Normal BP group 62 106 (CI': 6.054 ~18.647) (CI': 2.688~5.232)
SBP in POAG 0.068

HTN treatment group 28 33 1.822 1.445

Normal BP group 34 73 (CI': 0.953~3.481) (CI': 0.979~2.131)
DBP in POAG <0.000

HTN treatment group 33 28 3.170 1.996

Normal BP group 45 62 (C1': 1.639~6.132) (CI': 1.355~2.940)

SBP = systolic blood pressure; NTG = normal tension glaucoma; DBP = diastolic blood pressure; HTN = hypertension; POAG = priamry
open angle glaucoma.
*Statistical significance: p <0.05; "CI: confidence interval, CI was calculated at 95 percentile.

Table 5. The mean of nocturnal dip & 24 hours blood pressure in NTG & POAG

The mean of nocturnal dip (%) The mean of blood pressure (mmHg)
Yes V/F progression - » value" - V/F progression = » value"
SBP in NTG 0.001 0.392
Dipper 15.66 + 4.02 13.21 £ 2.70 118.27 + 11.05 121.28 + 10.77
Non-dipper 3.63 +5.42 5.10 + 3.55 115.28 + 10.93 113.56 + 10.38
DBP in NTG <0.000 0.245
Dipper 16.57 + 4.23 14.07 + 3.30 73.84 + 8.11 74.40 + 7.15
Non-dipper 1.81 + 3.54 3.11 £3.94 75.11 + 8.69 71.25 £ 6.97
SBP in POAG 0.144 0.175
Dipper 18.03 +5.23 13.93 + 3.45 122.30 + 8.51 123.15 + 19.10
Non-dipper 3.25 +3.06 491 +3.84 126.51 + 11.88 118.49 +9.11
DBP in POAG 0.104 0.139
Dipper 18.03 + 5.48 14.90 + 3.71 81.25 +3.16 79.55 + 11.74
Non-dipper 2.75 +3.24 3.95 +4.35 76.55 + 10.44 73.07 + 8.52

SBP = systolic blood pressure; NTG = normal tension glaucoma; DBP = diastolic blood pressure; POAG = priamry open angle glaucoma.
"Student r-test, statistical significance: p <0.05.

(Table 3), T =9 dipper2}o] AFHALS ZARSH 2 3HA] eFttH(Table 5).

3 NTGROI A 2719} olohy] W BAshe fol4e

Hojom £=7]9] AL 1.7798)(Cl: 1.282~2.469), o]<+ 11 7;!‘
719] AL 3.750u(CI: 2.688~5.232) 9] relative riskE U}
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HmmHg)ol| djsf BlwEAsH o, FAH o= {9 A w(relative risk) & ZARBIA=T, Yol oz oz
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Correlation Between Nocturnal Dip and Progression of Glaucoma

Hong Ryung Seo, MD, Won Yeol Ryu, MD, Sae Heun Rho, MD, PhD

Department of Ophthalmology, Dong-A University College of Medicine, Pusan, Korea

Purpose: To investigate the effect of nocturnal dip influence on the progression of glaucomatous visual field defect.
Methods: We performed 24hr ABPM and V/F tests on patients diagnosed with NTG (140 patients, 280 eyes) and POAG
(84 patients, 168 eyes). Nocturnal dips below 10% were classified as non-dippers, and those above 10% were noted as
dippers. The correlations among nocturnal dip, progression of glaucomatous visual field defect, and hypertension treat-
ment were examined.

Results: In NTG, dippers in both systolic and diastolic blood pressure furthered glaucomatous visual field defects, with a
relative risk of approximately three times that of non-dippers. Hypertension treatment was not influenced by the pro-
gression of glaucomatous visual field defect but was influenced by dips in the systolic and diastolic pressures in NTG and
in diastolic pressure in POAG. Nocturnal dips were more frequent in the group with progression of the visual field com-
pared to those in the group with non-progression of the visual field in NTG.

Conclusions: Dipper caused a progression of glaucomatous visual field defects in NTG and was influenced by hyper-
tension treatment in NTG and POAG. Performing 24hr ABPM should be helpful for glaucoma patients with progression of
a glaucomatous visual field defect even when the IOP is less than the target pressure. In addition, hypertension treatment
should be considered an important factor in the treatment of glaucoma.

J Korean Ophthalmol Soc 2010;51(11):1471-1478

Key Words: Dipper, Hypertension treatment, Nocturnal dip, Progression of visual field defect, 24-hour blood pressure
monitoring
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