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Conclusions

BRVO is the second most common retinal vascular disease after diabetic
retinopathy, which leads to visual loss.
As previous studies, hypertension(HTN) is the most consistent risk factor
of retinal vascular occlusion. And generally, blood pressure has diurnal
variation and decreases certain extent at night. But, 25% of the HTN do
not present the diurnal variation, especially increased nocturnal blood
pressure has reported an increase in target organ damage (TOD).
The purpose of this study is to investigate clinical features according to
the diurnal blood pressure variation in the branch retinal vein occlusion
(BRVO) using 24-hour ambulatory blood pressure monitoring(24-hour AB
PM).

Methods 

.

Results

The non-dipper group had a tendency of having upper occlusion site tha
n the dipper group(p=0.039, Fig.2). 
There was no statistically significant difference in the mean BCVA (LogM
AR) and mean central macular thickness at initial,  3 and 6 month visit be
tween non-dipper and dipper group.

We analyzed BRVO patients who visited the department of
ophthalmology from May 2012 to July 2013, retrospectively. 24-hour ABP
M & ophthalmologic examination, laboratory test were performed in all
patients.

The non-dipper was defined as a nocturnal systolic blood pressure(SBP)
decrease less than 10%. The night time blood pressure dip was yielded by
the following formulation.

Night time blood pressure dip (%) 
= {(Day meanSBP - Night meanSBP) / Day meanSBP} * 100

Retinal vein occlusion site in fluorescein angiography was Identified (Fig.
1) and correlation of best corrected visual acuity (BCVA) and central mac
ular
thickness with diurnal blood pressure variation were analyzed at initial vi
sit, 3 and 6 month follow up.

Fig.1 Four occlusion sites 
(By Duke-Elder & Wyber)

(a) Papillary vein 
(b) major retinal vein 
(c) minor retinal vein 
(d) retinal venule

BRVO(n=73) Dipper (n=30) Non-dipper 
(n=43)

P-value

Sex (M:F) 25 : 48 11  : 19 14 : 29 0.716*

Age (years) 60.00±8.50 57.18±9.17 61.59±8.54 0.182**

DM 11 7 4 0.729*

BMI 
(km/m2)

24.33±2.44 24.97±1.59 24.01±2.74 0.291**

LDL-
c(mg/dL)

131.97±31.4
8

145.91±30.8
0

125.00±35.67 0.081**

Table 1. Baseline characteristics in BRVO patients
There were 73 patients in the study, the BRVO was composed of 25 male and 48 
female. The results didn’t show any significant difference for age, DM, BMI, LDL-c 
statistically between the dipper and the non-dipper.
DM : diabetic mellitus
BMI : body mass index
LDL-c : low density lipoprotein cholesterol
* = Pearson chi-square test, **= independent t-test

Dipper (n=30) Non-Dipper (n=43) P-value

Day mSBP (mmHg) 135.18±7.41 139.14±17.49 0.480*

Night mSBP 110.18±8.91 132.66±18.75 <0.001*

P-value < 0.001* 0.242*

Nocturnal SBP fall(%) 18.52±4.37 4.72±4.28 <0.001*

Table 2. The outcome of 24-hour ABPM in BRVO
A total 74 eyes of 73 patients with BRVO. 43 patients were the non-dipper and 30 
patients were the dipper. There was no statistically significant nocturnal SBP fall in 
non-dipper. As a consequence, non-dippers in BRVO have a tendency to maintain 
high blood pressure at nighttime

BRVO (n=73)

HTN (n=48) Non-HTN (n=25)

Dipper (n=30) 14 16

Non-Dipper (n=43) 34 9

Table 3 The comparison of nocturnal SBP fall between HTN and Non-HTN
The rate of substantial HTN using 24-hour ABPM is 79.09% in the non-dipper and 
47.67% in the dipper.  In the HTN, 34 patients were non-dippers (N = 34/48, 
79.07%). On the other hand, 9 patients without HTN were non-dippers. Odds ratio 
of non-dippers against dippers in the HTN group was 4.32.

Fig.2 Occlusion site according to diurnal blood pressure variation
The non-dipper group had tendency of having upper occlusion site than the dipper 
group. The difference was statistically significant. (Pearson chi-square test, p=0.039)

Visual acuity (logMAR) Macular thickness (μm)

Dipper Non-
Dipper

p-value Dipper Non-
Dipper

p-value

Total 0.50
±0.32

0.55
±0.35

0.546* 408.80
±147.56

421.89
±144.67

0.677*

Papillary
RV

0.60
±0.14

0.84
±0.23

0.381* 505.00 
±28.28

554.60
±78.80

0.445*

Major RV 0.54
±0.48

0.53
±0.35

0.869* 416.20 
±212.09

441.95
±170.22

0.775*

Minor RV 0.48
±0.30

0.46
±0.34

0.809* 381.21 
±111.08

365.73
±111.92

0.733*

Retinal 
venule

0.48
±0.32

0.51
±0.38

0.963* 426.22 
±179.64

368.88
±77.81

0.490*

p-value 0.952** 0.241** 0.709** 0.053**
Table4. Initial visual acuity and macular thickness according to the occlusion site. 
Diurnal BP variation  was not relevant with central macular thickness and BCVA.
* = independent t-test, **= one-way ANOVA

Non-dipper was frequently found in BRVO patients.
The non-dipper group showed a tendency of having upper occlusion site

than the dipper group (p=0.039).
Because blood pressure is directed toward the vascular wall,

inadequately elevated blood pressure in night-time maybe lead to injury
more larger or proximal retinal vessels, and then vascular obstruction
consecutively.


