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ABSTRACT

Normal Tension Glaucoma (NTG) is a sub-type of primary open angle glaucoma (POAG) with Intraocular Pressure (IOP) lower than or equal to 21mmHg.
It is diagnosed when optic disc cupping, visual field testing and Optical Coherence Tomography (OCT) show corresponding findings of progressive
optic neuropathy. Once NTG is diagnosed, treatment focusing on lowering the IOP is usually given to slow down the NTG progression. However, the
progression can sometimes be so slow that no medical or surgical interventions are required. A 55-year-old Chinese woman was diagnosed to have NTG,
but she only has had occasional follow-ups at an ophthalmology centre with no treatment initiated. Very slow progression has been observed in both eyes
over 17 years. This case report demonstrates the natural history of NTG and shows that medication and/or surgery are sometimes not necessary.

*Corresponding author

George C Woo, School of Optometry, The Hong Kong Polytechnic University and Centre for Eye and Vision Research, Hong Kong.

Received: August 26, 2024; Accepted: August 28, 2024; Published: September 09, 2024

Keywords: Normal Tension Glaucoma, Vision-Related Quality
of Life, Collaborative Eye Care

Introduction

Normal Tension Glaucoma (NTG) is a type of Primary Open-
Angle Glaucoma (POAG) in which intraocular pressure (IOP)
is lower than or equal to 21lmmHg [1]. The pathogenesis of
NTG is multifactorial. Although IOP in NTG patients is normal,
it has been found that IOP is one of the key factors leading to
the development and progression of NTG, and that lowering
IOP can retard the glaucomatous damage in NTG effectively
[2,3]. There are also IOP-independent factors including reduced
ocular perfusion pressure, vascular dysregulation, blood vessel
endothelium dysfunction, mechanical force on lamina cribosa,
myopia, and genetics. In addition, there are systemic risk factors
such as obstructive sleep apnoea, migraine, and hypotension which
may increase the risk of having NTG [4]. Recently, it has been
found that resistance exercise, high cognitive efforts and stress
and playing wind instruments may be correlated to the incidence
of glaucoma due to the increase in IOP [5-7].

NTG is diagnosed by meeting the following criteria [8-10]

* IOP lower than or equal to 2lmmHg

*  Open anterior chamber angles

* Damage in optic discs with glaucomatous cupping and
neuroretinal rim loss

*  Retinal nerve fibre bundle defects detected in fundus photo
and Optical Coherence Tomography (OCT) which are usually
localized, close and inferior to fovea [11]

*  Ganglion cell layer thinning detected in OCT

*  Reduction in microcirculation of optic nerve detected in
OCT angiography

*  Visual field defects matching glaucomatous damage present
in optic nerve head

*  No secondary causes of glaucoma or other causes of optic
neuropathy

»  Progression of glaucomatous damage detected.

Fundus exams, OCT and visual field can observe the progression
of the glaucomatous damage. Increased optic disc cupping or
the presence of disc haemorrhage may indicate progression [12].
Retinal nerve fibre layer (RNFL) thinning can be defined as age-
related when it is from -0.21 to -0.44 pm/ year, slow when slower
than -1 pm/ year; moderate when between -1 um and -2 um; and
fast if greater than -2 um [13-16]. The age-related decrease in
sensitivity in the visual field is -0.043dB/ year before 53.4 years
old, and the rate increases to -0.102dB/ year after 53.4 years old
[17]. The rate is slow when it is slower than -0.5dB/year, moderate
when in between -0.5 to -1dB/year, and fast when greater than
-1dB/year [13,18,19].

Lowering IOP has been found to be effective in slowing down
the progression of NTG. This can be achieved by instilling IOP-
lowering eyedrops, laser trabeculoplasty, trabeculectomy, or
Minimally Invasive Glaucoma Surgery (MIGS). However, if the
normal tension glaucoma is not treated, it usually progresses slowly
or, in other cases, does not progress at all. In the Collaborative
Normal-Tension Glaucoma Study (CNTGS), 65% of the subjects
did not progress without treatment. Han et al. also found that
only 10.3% and 24.8% of the untreated NTG subjects showed
progression in visual field in three years and five years respectively
[20]. This case report demonstrates the natural history of untreated
NTG over 17 years, and shows that very slow progression is
possible in NTG patients even without treatment.
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Case report

First Visit

A 55-year-old Chinese female presented herself to the School of
Optometry Clinic of the Hong Kong Polytechnic University for
an eye examination in 2005. She had undergone Laser Assisted
in Situ Keratomileusis (LASIK) in both eyes in 1998 and her
pre-operation refraction was OD -3.00/-0.25x105; OS -2.75/-
0.75x125. She reported to be healthy, not on any medication, and
had no known drug allergy. Her unaided distance Visual Acuity
(VA) was 6/6 for OD and OS. Her pupil reflexes were normal in
both eyes. Retinoscopy results were OD +0.75 and OS +0.75/-
0.50x10. Subjective refraction results were OD +0.75 (6/6) and
0OS +0.75/-0.50x15 (6/6). In the ocular health examination, mild
nuclear sclerosis was present in both eyes. She was also found
to have superior and inferior RNFL defects in OD, and inferior
RNFL defects in OS. Cup-to-Disc (C/D) ratios were 0.6 in both

eyes. IOP measured by Non-Contact Tonometry (NCT) with
computerized tonometer CT. 80 (Topcon) was OD 14mmHg and
OS 13mmHg. Central Corneal Thickness (CCT) measured by
Orbscan I (Orbtek, Inc.) was OD 541 um and OS 542 pym. RNFL
OCT performed by Stratus OCT model 3000 (Carl Zeiss, Meditec
Inc.) revealed superior and inferior RNFL thinning in OD and
inferior RNFL thinning in OS, as shown in Table 3. Automated
perimetry with central 30-2 SITA standard threshold visual field
testing was performed with the Humphrey Field Analyzer 2 (Carl
Zeiss, Meditec Inc.) in both eyes. The tests showed superior and
inferior visual field loss in OD and superior field loss in OS,
as shown in Tables 1 and 2. The results matched the optic disc
appearance and RNFL OCT findings. Given the above findings, the
patient was referred to the ophthalmologist for a second opinion
and management. Subsequently, the patient had been under the
continuing care of the ophthalmologist for the following 17 years.

Table 1: Changes in Visual Field from 2005 to 2023 of the Right Eye

Date Grey Tone Threshold (dB) Total Deviation Pattern Deviation
29/10/2005 L L o MD: -7.79 dB P<0.5%
2 % u 2l 2 oa s B R M
% u ow nls w8 u HEE e PSD: 11.33dB P<05%
a8 w o ulw 8 3 2 2 EREN |
O ERE B nEER |
P l::l' GHT: Outside normal limits
11/11/2005 EIE BT e MD: -6.01dB P<0.5%
e e R L L X -wwmle - | PSD: 11.96dB
LI E Y
’H‘KT?%H_K—H “HEN | - TEEW | - P<0.5%
®os B o ele A s s oa P HE R "AREER - -
% m w2 ouom L R ol R . I
R N M ce GHT: Outside normal limits
09/02/2007 P P L MD: -5.83dB
Pw| A P<0.5%
AN R "™ P
sanaprEres s | Souwal e mmsb - | PSD: 11.30dB P<0.5%
2 B ¥ W wfe u ®w B U "3.:?. ...a...'...
wounw :‘ : : * 2 R GHT: Outside normal limits
15/02/2008 ] Rt MD: -5.35dB P<0.5%
) = R
- R OGP, PSD: 9.30dB P<0.5%
AR | e e
aaamaleswan  emEEmE- . T T TR GHT: Outside normal limits
B B B B 8 W oR N BN 1 o M.
26/07/2013 a oal|a z el s MD -734dB
% 2 itz a 8 . - | ' P<0.5%
¥ 2B w5 5 w5 o W L]
WKW s 5|2 a2 5 CHENNR “HAEE R -
,nzix;:nn:}uu e EN ’v': PSD: 11.37dB
N o2 un b o®n|n DN X EN | 4 M R
W 2w 6 ales an s 2NN EREN e EENN P<0.5%
2 % % 5 |n w3 » (- ] L - E
5 sin w2 T GHT: Outside normal limits
VFI: 83%
13/06/2016 aowfe MD: -6.38dB P<0.5%
P PSD: 11:90dB P<0.5%
e e
az200lcnsna GHT: Outside normal limits
R VFI: 83%

J Opht Res Rev Rep, 2024

Volume 5(9): 2-6



Citation: Lena HY Li, Victor CP Woo, George C Woo (2024) Longitudinal Monitoring of Normal Tension Glaucoma: A Case Report. Journal of Ophthalmology Research Reviews
& Reports. SRC/JORRR-201. DOI: doi.org/10.47363/JORRR/2024(5)180

29/03/2023 N B o MD: -8.78dB
T O A P<0.5%
EEEBEE - -
cHEEE - .
SEREEEE PSD: 10.78dB P<0.5%
seANEEN:S - .
b L GHT: Outside normal limits
. o
VFI: 76%
29/3/2023 . g: - MD 10-2: -16.30dB
e P<1%
BEsHE - 8
BEBHS - - - - .
TR P<1%
'Y L R
T E
|
Table 2: Changes in Visual Field from 2005 to 2023 of the Left Eye
Date Grey Tone Threshold (dB) Total Deviation Pattern Deviation
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Visits at the Ophthalmologist’s Clinic

The patient had 5 follow-ups at the ophthalmologist’s clinic from
2005 to 2016. Her unaided VA in each eye was 6/6, and the IOP
ranged from 12 to 18mmHg in OD and 12 to 19mmHg in OS
over the years. Visual fields were performed in the follow-ups as
presented in Tables 1 and 2. She had been under observation and
no treatment had been initiated.

Last Visit

The patient was invited back to serve as a subject in a glaucoma
project at the School of Optometry Research Clinic and received
a comprehensive eye examination in 2023. She reported to
have occasional follow-ups at the ophthalmologist’s clinic and
was not on any treatment for NTG. She stated that she had no
obvious visual complaint in her daily life. Her general health was
unremarkable with no blood pressure issues and she was not under
any medication. Her habitual unaided distance VA was OD 6/6+
and OS 6/4.8-. Her best corrected VA was OD 6/4.8- (+0.25/-
0.50x75) and OS 6/4.8 (+0.25/-0.75x5). Colour vision tested
with ISHIHARA'’s Tests for colour deficiency 24 plates (Edition
1998) was normal in OD and OS. Contrast sensitivity measured
by Pelli-Robson contrast sensitivity chart (HAAG-STREIT UK)
was within normal limits in each eye. External ocular health
revealed moderate superficial punctate keratopathy, moderate
nuclear sclerosis, as well as cortical cataracts in both eyes.

IOP measured by NCT with non-contact tono/pachymeter NT-
530P (NIDEK) was OU 16mmHg; IOP measured by Goldmann
Tonometry with AT-1 Applanation tonometer (TAKAGI SEIKO
CO., LTD) was OD 15mmHg and OS 17mmHg. CCT measured
with non-contact tono/pachymeter NT-530P (NIDEK) was OD
552pum and OS 551um. Anterior chamber angles examined by
gonioscopy revealed posterior trabecular meshwork in the nasal
and temporal quadrants, scleral spur in the superior quadrant,
and ciliary body band in the inferior quadrant in OD. In OS,
gonioscopy revealed posterior trabecular meshwork in all four
quadrants. No other abnormalities were detected at the anterior
chamber angles in both eyes. Internal ocular examination of the
posterior pole showed optic discs C/D ratios of 0.85 in both eyes.
Drusen were found scattering in the macular regions of both eyes,
indicating mild age-related macular degeneration. The fundus
photos taken are shown in Figure 1 (OD) and Figure 2 (OS).

Figure 1: Fundus Photo of the Right Eye (OD) taken in 2023

Figure 2: Fundus Photo of the Left Eye (OS) taken in 2023.

Given the history of NTG, automated perimetry, macular and
RNFL OCT were performed in this visit.

Visual Field

Automated perimetry with 30-2 SITA fast and 10-2 SITA standard
protocols with the Humphrey Field Analyzer 3 (Carl Zeiss, Meditec
Inc.) was performed in both eyes. In OD, Glaucoma Hemifield
Test (GHT) indicated outside normal limits. Arcuate defects in
inferior field extending to the superior hemisphere was revealed
with Mean Deviation (MD) of -8.78dB. In OS, GHT also indicated
outside normal limits, with arcuate visual field defects extending
from the blind spots to the superior nasal field near the central
region. MD was -2.70dB. Due to the possible central involvement
demonstrated by the depressed points in the central field in 30-2
SITA fast testing in both eyes, 10-2 SITA standard testing was
performed. In OD, arcuate defect affecting from the superior nasal
to the inferior nasal field was revealed. In OS, arcuate defect in
the superior region was shown. As indicated in Tables 1 and 2, the
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visual field defects demonstrated slow progression over the years.

Optical Coherence Tomography

RNFL OCT was performed with Cirrus HD-OCT model 5000
(Carl Zeiss, Meditec) to examine the RNFL layer thickness,
which might explain the patient’s visual field defects. OD was
shown to be outside normal limits with significant inferior and
moderate superior thinning in the RNFL analysis. This matched
the considerable inferior field loss extending to the superior field

found in the 30-2 visual field. OS was also shown to be outside
normal limits with significant inferior thinning, which matched the
superior field loss demonstrated in the visual field. Ganglion Cell
Analysis (GCA) found general thinning of ganglion cell layer in
both eyes, but this was more significant in the inferior quadrant,
matching the findings in the RNFL analysis and 10-2 visual field.
Although there was a decrease in RNFL thickness, the changes
were slow over the years, as shown in Table 3.

Table 3: Optical Coherence Tomography (OCT) Findings of the Right Eye (OD) and the Left Eye (OS) from 2005 to 2023

Date oD OS Comparison between OD
and OS
Average Average
retinal Retinal
Nerve Nerve
Fibre Fibre Layer
Layer (RNFL)
(RNFL) thickness
thickness
29/10/2005 86.4 um - s | 97.75 pm Foe 7
Zeiss Stratus p]l Zﬁ.’ -@ 2
ocT B o -
RNFL i remmmmmm @ ELEXEET T @I -M LK SR
29/3/2023 63 um i 74 pm b i g
Zeiss Cirrus : % - & -
e : M
@ -
- ' e e mas [ TEW
29/3/2023 .
Zeiss o TRENSI (il b e
Cirrus OCT 'OI w Aprage GLL- DL Thizkness
Ganglion ey i Inimis GCL » IPL Thickness
Cell Analysis =
(GCA)
Discussion on 11/11/2005) in OD and -0.08dB/year in OS. At this rate of visual

The patient in this case shows that the progression rate of untreated
NTG can be very slow. This suggests that it may not be necessary to
take immediate action to treat the condition once it is diagnosed [21].
Factors including life expectancy of the patients, severity and rate
of progression of NTG, effects on vision-related quality of life such
as reading, mobility and driving, and possible adverse effects of the
treatment should be considered before deciding if treatment must be
initiated [12,22]. However, NTG can also progress quickly enough
that MD deterioration reaches -2dB/year in visual field, resulting in
possibly disturbing outcomes [21]. Therefore, close monitoring of
the condition is recommended. This can be achieved by taking six
visual fields with good baseline in the first two years, to screen out
fast progressors with MD deterioration of -2dB/year [23].

The patient in this case was diagnosed to have NTG 17 years ago.
We noted that, in OD, the MD in the first visual field performed in
our clinic was different from the second visual field performed in the
ophthalmologist’s clinic about two weeks later. Therefore, changes
of dB/year are both presented with reference to both baselines. The
progression in visual field loss was -0.06dB/year (compared with
the MD on 28/10/2005) and -0.16dB/year (compared with the MD

field loss progression, it would seem that she would maintain her
functional vision for the rest of her life. The progression in RNFL
thickness was -1.38 pm/year in OD and -1.4 pm/year in OS. The
rate of progression in terms of visual field defects was slow, and the
progression in RNFL was moderate with reference to the previously
defined criteria [14—16]. The visual field progression in OS might be
age-related, as it was even slower than the expected progression rate
of-0.102dB/year after 53.4 years old [17]. Nevertheless, the visual
field loss might threaten fixation, and therefore close monitoring
was still required despite the very slow NTG progression without
treatment.

Conclusions

This case illustrated the natural history of untreated NTG in an
extended follow-up period of 17 years. Based on the clinical findings,
no medication and surgery were found to be necessary. Continual
monitoring of visual function and ocular health of this patient
with regular comprehensive eye examination is recommended.
More cases are warranted for a deeper understanding of NTG
management.
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