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CASES STUDIES

The Application Value of Optical Coherence Tomography
in Primary Acute Angle Closure Glaucoma

Li Gao and Xiaodong Tang

Department of Ophthalmology, Central Hospital of Liaohe Oil Field, Panjin, Liaoning 124010, China

ABSTRACT Objective: To investigate the diagnostic value of optical coherence to-
mography (OCT) in the diagnosis of acute primary angle-closure glaucoma (APACG).
Method: 52 eyes were chosen for OCT applications at different stages of APACG and
compared with the normal control group. The peripapillary retinal nerve fiber layer
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(RNFL) between the two groups was compared. Results: The average thickness of
RNFL APACG was significantly thicker during the earlier phase of treatment and thin-
ner after 6 months of treatment as compared to the normal control group. Conclusion:
OCT can reflect the change in the thickness of glaucoma RNFL, and can provide more
information for clinical early diagnosis of glaucoma and is a worthy application of the

inspection method.

1. Introduction

In this study, retinal nerve fiber layer (RNFL) was per-
formed in 52 patients (52 eyes) with acute primary angle-
closure glaucoma (APACG) and compared with the nor-
mal control group. The changes in RNFL thickness were
observed.

2. Materials and methods

2.1. Research object:

52 patients (52 eyes) in our hospital from July 2013 to July
2015 were chosen. Patients (eyes) treated with monocular
for the first time, included 20 males and 32 females, with
average age of 60.8 + 9.2 years. The inclusion criteria in-
cluded all patients with typical first monocular APACG
symptoms having signs including redness, eye pain, de-
creased visual acuity, real angle closure, moderate pupil
expansion of fixed, intraocular pressure (IOP) >21 mmHg
with a first attack within less than 6 hours, within 24 hours
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after drug treatment after remission, and having normal
field of vision excluding those that can cause retinal thin-
ning disease, such as high myopia. 52 cases (52 eyes), 23
male and 29 females aged from 59.78 to 41 years old, with
an average age of 29 years old were chosen for the normal
control group. Subjects were chosen in accordance with
the following criteria: (1) Uncorrected visual acuity greater
than or equal to 1.0 or best corrected visual acuity of 1.0
and refractive error is less than or equal to 3D; (2) Normal
intraocular pressure (IOP) and no family history of glau-
coma; (3) Ocular examination was normal, excluding reti-
nal and optic nerve diseases; (4) Without any history of eye
surgery; and (5) Not suffering from diabetes or having a
history of hypertension in the family. Comparing between
the 2 groups, the age difference was not statistically signifi-
cant (p > 0.05). All of the subjects were informed and con-
sented to this research [1].

2.1.1. Test duration

Pressure changes on the day after the treatment of corneal
transparency and intraocular treatments, after 1 week, 1
month, 3 months, and 6 months (5 times) were observed.

2.2, Method

2.2.1. Drug treatment

Eye drops with 0.5% nitrate pilocarpine were applied ac-
cording to ocular and systemic conditions of the patients
(Bausch & Lomb Freda Pharmaceutical Co., Ltd., Shan-
dong, batch number: 07041401), 1% brinzolamide eye
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drops (Alcon, Belgium, batch number: 07G291), 2% hy-
drochloric acid Timolol eye drops (Otsuka Pharmaceutical
Co., Ltd., China, batch number: 8J83E), 20% mannitol in-
jection (Baite Medical Co., Ltd., Shanghai, batch number:
S0701057), methazolamide tablets (Hangzhou Bay Health-
care Ling Pharmaceutical Co., Ltd., batch number: 070403)
and other drug treatments were applied. Intraocular pres-
sure (IOP) application was stabilized according to the real
angle adhesion for patients undergoing surgical treatment.
Real angle adhesion was greater than or equal to 1/2 circle
(25 eyes), complex trabeculectomy and chamber angle
synechiae less than 1/2 circumference (1 eyes) of periph-
eral iris resection [2].

2.2.2. Research method

Patients underwent routine examinations with the Depart-
ment of Ophthalmology, such as slit lamp examination,
refraction and ocular axis measurement, and Goldmann
intraocular pressure measurements. Patients were treated
by the same glaucoma specialist. The angle of the OCT was
detected using the Scheie method. RNFL thickness was de-
tected by using optical coherence tomography (OCT3000)
and Stratus (CarlZeiss, Germany). Using the scanning
program (RNFL Thickness 3.4) to scan the entire research
object, results recorded clear and stable images for mea-
surement. The average RNFL thickness and the average
thickness of the whole week were obtained by using 3.46
mm as the center of the optic papilla (Table 1).

2.3. Statistical analysis

SPSS 13 software was used for data analysis, ¢ test evalua-
tion and analysis of variance. Results (x + s) indicated that
the difference was statistically significant for p < 0.05.

3. Results

OCT images of APACG in any stage of the disease and
RNFL images showed that the upper and lower sides of
the temporal and nasal sides were thin. RNFL measure-
ments in APACG patients admitted to the hospital after
normal intraocular pressure (0—6 h), and after 1 week were
compared. The results were statistically significant (p <
0.05). With the development of the disease, RNFL is obvi-
ously thicker. After 1 and 6 months, RNFL thickness in the
APACG patients were compared with the normal control
group and the results were not statistically significant (p >

0.05). RNFL thickness seemed to be stable. Patients with
APACG were reviewed 6 months after normal intraocular
pressure for RNFL thickness comparison and it was statis-
tically significant. However, the other three observations
were not statistically significant.

In the APACG group, RNFL thickness increased with
acute attacks. After IOP fell to the normal range after 1
week, RNFL thickness gradually decreased. Normal in-
traocular pressure stabilized after 3 months and 6 months
as long as RNFL thickness stabilized and with statistically
significant difference as compared to the normal control

group [3].

4. Discussion

Glaucoma is an elevated IOP caused by optic papilla dam-
age and visual field defect disease. Clinical research con-
firmed that retinal nerve fiber layer (RNFL) and thinning
was earlier than physiological depression expansion and
visual field defect detection. Early diagnosis of glaucoma
in the past used morphological examination methods,
mainly by measuring local or diffused RNFL defects. This
would take time before mydriasis and is limited to many
conditions, such as lighting conditions and experience of
the observer. At present, the application of RNFL for OCT
thickness detection can provide objective data and make
up for the shortcomings of the previous detection meth-
ods which have been reported in China and abroad. Stud-
ies have confirmed that RNFL damage in early glaucoma
optic disc could cause visual field changes earlier and the
use of OCT RNFL can then visualize optic nerve damage.
This study used OCT measurements of RNFL in patients
with early RNFL thickness through clinical and experi-
mental research with APACG. Peripapillary retinal nerve
fiber layer thickness of patients admitted to the hospital
after the treatment of corneal transparency by OCT was
thicker than that of normal controls in the analysis of acute
elevated IOP caused by edema of the nerve fiber layer.
Optical disc edema may be due to elevated IOP in the cri-
briform plate anterior area of vascular compression, result-
ing in severe ischemia and hypoxia caused by the edema.
Within a short time, acute IOP elevation can be caused
by shaft cable transport fast block, microsomes and dense
bodies in axon savings resulting in optical disc edema and
a change in RNFL thickness. After controlling IOP, the
cause of retinal edema was eliminated and RNFL thickness

Table 1. Comparison of RNFL thickness in different stages of APACG patients.

Temporal Upper Nasal side Below Mean
At the time of admission’ 84.37 £ 13.63 138.64 + 14.23 72.98 + 16.02 127.11 £ 17.63 105.21 £ 10.73
After normal IOP (0-6 h) 93.54 + 19.13 160.23 + 16.83 85.02 + 12.62 143.95 + 19.03 126.84 + 17.43
1 week after normal IOP 91.33 £ 10.92 158.29 + 19.04 81.87 + 14.08 139.04 + 13.28 113.63 + 16.65
1 month after normal IOP 81.13 + 15.54 135.99 + 19.32 70.09 + 15.33 122.88 + 12.88 104.26 + 12.78
6 months after normal IOP 80.34 + 16.78 135.03 + 13.72 67,82 + 14.98 120.78 + 14.52 102.53 + 16.46

"Acute onset less than 6 hours measured data
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of APACG patients gradually decreased and tended to be
stable 1 week after reaching normal IOP. APACG patients’
RNFL thickness was thicker than that of the normal group.
1 month after IOP treatment, average retinal thickness of
the patients were slightly thicker than that of the normal
control group, with no significant difference. After 3 and 6
months, the average retinal thicknesses of the patients were
slightly thinner than that of the normal control group. In
our observations, we found that high IOP applied within a
short time will not cause the RNFL to be significantly thin-
ner.

We concluded that the possible cause of acute elevated
IOP causes RNFL edema. In addition, IOP within a short
time can cause shaft carrying cable fast block, accumula-
tion of microsomes and dense bodies in axons, resulting
in optical disc edema, and increase in the RNFL thickness.
OCT images of patients with early RNFL APACG showed
optic and peripheral retinal hyperemia, edema, and in-
creased thickness of RNFL. According to the results, con-
sidering the possibility that the IOP dropped to normal,
retinal edema gradually recovered, and stabilized after a
month. Patients admitted with a diagnosis of pre-retinal
edema caused by retinal thickness increase had their IOPs
returning to normal after 6 months of retinal edema. In ad-
dition, the consideration was not because APACG-induced
retinal damage is a long-term and lasting image manifesta-
tion. All of these require us to carry out the relevant exper-
imental study in order to find out the real cause.

Early diagnosis of glaucoma has been the problem of
ophthalmic OCT due to the detection of RNFL thickness
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and it can directly provide objective test data, which has
the advantage of non-contact, non-damaging, high resolu-
tion means of inspection with widespread clinical accep-
tance [4]. However, clinical diagnosis of glaucoma must be
according to the comprehensive analysis of IOP and visual
field, and if necessary, further examination would have to
be done to improve the diagnosis. It is worth noting that
the application value of OCT in APACG is certain and it is
suitable to be promoted and applied.
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