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Abstract
Background—The factors that influence
pulsatile ocular blood flow (POBF) were
evaluated in normal subjects.
Methods—POBF was measured in 80 nor-
mal subjects using Langham OBF compu-
terised tonometry. The eVect of age,
systolic and diastolic blood pressure,
refractive error, intraocular pressure, and
axial length on POBF was evaluated using
multiple regression analysis.
Results—The mean (SD) POBF value was
593.3 (203.6) µl/min (range 290.7–1201.6).
Of all the independent variables in the
model, only the axial length was statisti-
cally significant (p=0.008). The regression
coeYcient was negative, indicating that
the axial length decreased with increasing
POBF.
Conclusions—These data suggest that, in
normal subjects, the POBF decreases as
axial length increases. Choroidal blood
flow may decrease as the axial length
increases. The axial length may therefore
be a major factor aVecting POBF.
(Br J Ophthalmol 2001;85:529–530)

The determination of pulsatile ocular blood
flow (POBF) by measuring intraocular pres-
sure (IOP) pulse using Langham OBF compu-
terised tonometry is a reliable way of evaluat-
ing choroidal blood flow.1–3 POBF has been
evaluated in several ocular diseases including
glaucoma,4 diabetic retinopathy,5 retinal pig-
mentosa,6 and age related macular degenera-
tion.7 Several authors have reported that
factors such as age, heart rate, blood pressure
(BP), and axial length influence POBF.8–11

In this study we evaluated the factors that
influence POBF in normal subjects. We deter-
mined the relation between POBF and age,
systolic and diastolic BP, IOP, refractive error,
and axial length using multiple regression
analysis.

Materials and methods
Eighty Japanese subjects (27 men, 53 women)
were enrolled in the study. The characteristics
of the subjects are summarised in Table 1.
Subjects with diabetes, heart disease, systemic
hypertension, glaucoma, other ocular diseases,
and a history of ophthalmic surgery were
excluded from the study. Only one eye of each
subject was randomly included. The study
protocol was reviewed by the ethics committee
of our institution and informed consent was
obtained from all subjects. All procedures
adhered to the tenets of the Declaration of
Helsinki.

POBF was measured by Langham OBF
computerised tonometry (Langham Ophthal-
mic Technologies, Timonium, MD, USA) with
the subjects in the sitting position. Data were
collected from each subject and the mean
measurements were calculated from five rep-
resentative pulses. Systolic and diastolic bra-
chial arterial BP were measured with a
sphygmomanometer with subjects in the sitting
position, IOP was measured with a non-
contact tonometer (CT-90, Topcon, Japan),
and axial length was measured using A-scan
biometric ultrasound (OcuScan, Alcon, Fort
Worth, TX, USA). The refractive error was
expressed as a spherical equivalent refraction
obtained by autokeratorefractometry (KR-
7100, Topcon).

Multiple regression analysis was performed
to determine the correlation between POBF
and age, systolic and diastolic BP, IOP, refrac-
tive error, and axial length. The results are
expressed as mean (SD).

Results
The range of POBF values is shown in Figure
1. The mean (SD) value of POBF was 593.3
(203.6) µl/min (range 290.7–1201.6).

Table 2 shows the results of multiple
regression analysis with POBF as the depend-
ent variable. Of all the independent variables in
the model, only the axial length was statistically
significant (p=0.008). The regression coef-
ficient was negative, indicating that the axial
length decreased with increasing POBF.

Table 1 Characteristics of the subjects

Variable Mean (SD) [range]

Age (years) 62.9 (12.2) [31–80]
Systolic BP (mm Hg) 133.2 (14.0) [104–156]
Diastolic BP (mm Hg) 78.9 (8.3) [62–94]
IOP (mm Hg) 14.0 (3.3) [9–20]
Refractive error (dioptres) 0.2 (1.7) [−5.0–4.6]
Axial length (mm) 23.0 (1.0) [20.6–26.6]

Figure 1 Distribution of pulsatile ocular blood flow in the
study population (n=80).
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Stepwise elimination of non-significant vari-
ables led to an optimum model that included
only axial length (coeYcient = –0.42;
p=0.0002), indicating that it was the only vari-
able contributing to the POBF. Figure 2 shows
the relation between POBF and axial length.

Discussion
In this study the mean POBF value was
593.3 µl/min (range 290.7–1201.6). Several
authors have reported mean POBF values
between 444 and 803 µl/min in normal
subjects.1 3–11 The values were consistent with
those of the Japanese subjects in the present
study.

The results of this study show that, as axial
length increased, POBF decreased in normal
subjects. In experimental chick models the
choroidal blood flow decreased in myopic eyes
with ocular enlargement induced by wearing
goggles or corneal incisions.12–15 A reduction in
ocular blood flow has been reported in severe
myopia with increasing axial length.16 17 The
choroidal blood flow may decrease as the axial
length increases.

The axial length was the major factor aVect-
ing POBF in the normal subjects in this study.
Several authors have reported a relation
between the ocular axial length and the ocular
pulse amplitude and POBF.8 11 18 19 They have
suggested a number of possible reasons, other
than decreasing choroidal blood flow, for the
relation between axial length and the ocular
pulse amplitude and POBF. Firstly, the ocular
volume increases with increasing axial length
so the eVect of a small increase in volume
caused by each bolus of blood may be reduced.
Secondly, the negative correlation between

scleral rigidity and ocular volume and axial
length may aVect the POBF. Honmura et al
reported a significant correlation between scle-
ral rigidity and axial length.20 We believe that
we need to consider the relation between
POBF, axial length, and scleral rigidity in the
future.

Ravalico et al found that ocular pulse ampli-
tude and POBF decreased in normal subjects
with increasing age.10 However, these authors
performed multiple regression analysis without
considering refractive error or axial length. In
our study we have determined the relation
between POBF and age, BP, IOP, refractive
error, and axial length using multiple
regression analysis and found no significant
regression between POBF and age.

The results of our study suggest that, as axial
length increases, POBF decreases in normal
subjects. The choroidal blood flow may de-
crease as the axial length increases. We
conclude that axial length is the major
contributory factor to POBF in normal sub-
jects.
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Table 2 Results of multiple regression analysis

Variable Regression coeYcient p Value

Age −0.14 0.24
Systolic BP −0.01 0.94
Diastolic BP −0.14 0.24
IOP −0.17 0.11
Refractive error 0.07 0.63
Axial length −0.38 0.008

Figure 2 Relation between pulsatile ocular blood flow and
axial length.
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