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Introduction

Abstract

Purpose: To describe a patient with primary open-angle glau-
coma in whom bilateral recurrent optic disc haemorrhages disap-
peared permanently after trabeculectomy.

Methods: A 67-old male patient was diagnosed with primary
open-angle glaucoma and was followed for 10 years including best
corrected visual acuity, visual field examinations, slit lamp examina-
tions, Goldmann applanation tonometry, fundoscopy and optic disc
photographs.

Results: Optic disc haemorrhages were detected in 8 out of 30
preoperative visits in the right eye and in 3 out of 19 visits in the left
eye. Trabeculectomy with intraoperative application of mitomycin
C was performed in both eyes due to the advanced visual field loss
with an inadequate intraocular pressure control despite maximum-
tolerated medical therapy and because of the recurrent optic disc
haemorrhages. No further optic disc haemorrhages were observed
in either eye after trabeculectomy.

Conclusion: Our case report demonstrates that recurrent bilat-
eral optic disc haemorrhages can cease permanently after success-
ful trabeculectomy.

Keywords: Primary open-angle glaucoma; Optic disc haemor-
rhage; Intraocular pressure; Progression.

Glaucoma is a leading cause of blindness and represents a
group of ocular disorders characterized by progressive loss of
retinal ganglion cells and their axons. This optic nerve degener-
ation results in gradual loss of visual field, which may ultimately
lead to blindness [1-3]. The pathogenesis of glaucoma is only
partially understood. Elevated Intraocular Pressure (IOP) is the
most relevant risk factor for disease development or progres-
sion and presently the only therapeutically addressable factor
[4-8]. Previous studies have shown that optic disc haemorrhag-
es can also be an important risk factor for the progression of
glaucoma [9-11]. Nevertheless, the explanation of this observa-
tion is still unclear. In addition, the theories of the pathogenesis
of optic disc haemorrhages vary considerably. A new approach
supports the hypothesis that optic disc haemorrhages are in-
duced by arterial sources and are connected with vascular dys-
regulation [12]. The latest optical coherence tomography stud-

ies found a significant association between the occurrence of
optic disc haemorrhages and the focal defects of the lamina cri-
brosa [13,14]. Lee et al. [15] have suggested a new mechanism,
where the reactive gliosis in glaucoma can form fibrous glial
scars that can disrupt the vascular wall and lead to the forma-
tion of optic disc haemorrhages. To the best of our knowledge,
there is only one study mentioned in the literature so far, that
evaluates the effect of surgical reduction of intraocular pressure
on the recurrence of optic disc haemorrhages [16]. Our case
report demonstrates that recurrent bilateral optic disc haemor-
rhages can cease after successful bilateral trabeculectomy.

Case Presentation

In 2013, a 67 years old white male was diagnosed with Pri-
mary Open-Angle Glaucoma (POAG) in our department during
a routine examination. The patient was followed-up for 10 years
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until 2022. A total of 52 ophthalmologic examinations were per-
formed in this patient. There were 19 follow-up examinations
prior to trabeculectomy in the left eye and 30 prior to the trab-
eculectomy in the right eye.

In the beginning his decimal visual acuity was 1.0 in the right
eye and 0.8 in the left eye. Visual field examinations were per-
formed with the Humphrey Field Analyzer using the SITA (Swed-
ish Interactive Threshold Algorithm) standard central 24-2
threshold test. The MD values varied during the entire follow-
up period (right eye: -11.42dB to -12.97dB in 2013 to -13.52dB
in 2022; left eye: -12.73dB to -14.45dB in 2013 to -24.28dB in
2022) and revealed typical advanced glaucomatous visual field
defects (Figure 1).

Visual acuity, MD values of the visual field, as well as Intraoc-
ular Pressure (IOP) values and medication are summarized in
(Table 1). At the time of diagnosis, vertical cup to disc ratio was
0.7 in the right eye and 0.8 in the left eye. Corneal thickness was
515um in the right eye and 510um in the left eye. The maxi-
mum IOP was 23mmHg in the right eye and 22mmHg in the left
eye, respectively, including diurnal 24-hours 10P profiles. The
patient had a family history of glaucoma and was treated for
hyperlipoproteinaemia.

A sleep apnoea was diagnosed in 2012 and was treated
with Continuous Positive Airway Pressure (CPAP) therapy un-
til December 2019. For the first three years, the target IOP of
<15mmHg was achieved with topical antiglaucomatous eye
drops (prostaglandins, later combination therapy with 4 an-
tiglaucoma agents). By 2016, the target IOP was no longer
achieved and IOP rose to 20mmHg in the right eye and 27mmHg
in the left eye. Due to the advanced visual field loss and recur-
rent optic disc haemorrhages within adequate IOP control de-
spite maximum-tolerated medical therapy a glaucoma opera-
tion was scheduled.

Standardized trabeculectomy with intraoperative application
of mitomycin C using a defined volume (100pl), concentration
(0.2mg/ml), and duration of application (5 minutes) was per-
formed by 2 experienced surgeons in December 2016 (left eye)
and in November 2017 (right eye). The right eye was treated
postoperatively with 3 subconjunctival injections of 5-fluorou-
racil.

Following the suggestion of the European Glaucoma Society
guidelines (2020) [17], optic disc haemorrhages were followed-
up with ophthalmoscopy and colour photography of the optic
disc. An optic disc haemorrhage was defined as an isolated
haemorrhage seen on the optic disc tissue or in the peripap-
illary retina extending to the disc rim [16]. Several optic disc
haemorrhages were detected in both eyes during the follow-up
period (Figure 2).

Preoperatively, in the left eye optic disc haemorrhages were
documented in 3 out of 19 visits. These optic disc haemorrhag-
es were observed twice in the upper temporal position, and
multiple small optic disc haemorrhages were present during the
third visit. Finally, trabeculectomy was performed in December
2016. On the right eye, the patient was followed-up 30 times,
and optic disc haemorrhages were detected at 8 visits. In 6 out
of those 8 visits, optic disc haemorrhages were seen in the up-
per temporal sector. In the remaining 2 visits, once multiple op-
tic disc haemorrhages and once a single optic disc haemorrhage
without documented location were observed. In this eye, trab-
eculectomy was performed in November 2017. No further optic

disc haemorrhages were observed to the present day in either
eye after the trabeculectomies (Figure 3).

In the left eye, postoperative IOP ranged between
7-13mmHg, without antiglaucomatous eye drops until 2019. In
May 2020 the IOP rose to 16-18mmHg. MD values deteriorated
from -12.73 to -14.45 in 2013 to -23.19dB in 2020. Prostaglan-
din analogues and beta-blockers were started and a needling
was performed in June 2020.

In the right eye, postoperative IOP ranged between 7 and
14mmHg without any topical therapy until 2020. In October
2021, however, IOP was 22mmHg in both eyes. Beta-blockers
were started in the right eye. Because of reduction of best cor-
rected visual acuity and significant cataract formation, visual
field changes were attributed to lens changes and cataract sur-
gery in combination with trabecular aspiration was performed
in the left eye in November 2021 and in the right eye in Decem-
ber 2021. The last follow-up was in November 2022.

Table 1: Visual acuity, MD Values, IOP, Medication.

VA VF(MD) IOP(mmHg)  Medication

pate Right | Left = Right Left Right | Left
01.2013 10 0.8 -12.97  -12.73 | 14 14 Both: PGA
08.2013 12 12 -11.42 -14.45 13 14 Both: PGA
01.2014 10 1.0 -10.14 -11.77 18 18 BT;Z:P;A'
08.2014 10 12 -897  -12.37 14 13 | Both: PGA, BB
11.2015 12 12 -10.95 -16.97 17 18 Both: PGA, BB
03.2016 1.0 1.0 -1041 -18.04 20 21 Bcl;cg,'cileA'
10.2016 12 1.2 -10.93  -1832 | 181 149 BCEQI.CZIGSA,
12.2016 Left Eye: Trabeculectomy
03.2017 12 12 -1063 -1870 14 7 R'ggf&?:\'
11.2017 Right Eye: Trabeculectomy
01.2018 0.8 0.6  -11.11 -19.86 8 9
04.2018 10 1.0 -12.72 -21.50 8 9
08.2018 1.0 0.8 -13.61 -20.46 8 83
07.2019 10 0.8 -10.97 -16.66 7 13
05.2020 08 0.5 -15.50 | -23.19 | 12.6 184 | Left: PGA, BB
06.2020 Left Eye: Needling
07.2020 1.0 @ 04 -15.60 -22.66 14 12 Left: BB
10.2021 04 0.32 -11.71  -22.20 22 22 Both: BB
11.2021 Left eye: Cataract surgery and trabecular aspiration
12.2022 Right eye: Cataract surgery and trabecular aspiration
11.2022 1.2 ‘ 0.5 | -13,52 ‘ -24,28 13 13 ‘ Both: BB

Abbreviation: PGA: Prostaglandin; BB: Beta Blocker; CAls: Carbonic Anhydrase Inhibitor;
VA: Visual Acuity; VF: Visual Field
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Figure 1: Humphrey visual field examinations.
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Figure 2: Photo documentation of the optic disc.
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Figure 3: Presence of disc haemorrhages during the follow-up pe-
riod of 10 years before and after trabeculectomy.

Discussion

In this case report we demonstrate that IOP reduction after
trabeculectomy had favourable effects on the incidence of op-
tic disc haemorrhages in glaucoma. Cessation of the optic disc
haemorrhages was observed in both eyes of the patient after
trabeculectomy and continued until present.

Various studies have reported the prevalence of optic disc
haemorrhages to range between 2% and 37% in POAG patients
[9,16,18-28], and between 11% and 42% in Normal Tension
Glaucoma (NTG) patients [23,25,29-31] and between 0.4% and
10% in patients with ocular hypertension [9,18,21,24-28].

Heijl followed two patients with previously known optic disc
haemorrhage closely for one year and detected 9 haemorrhag-
esin 3 of the 4 eyes studied. Haemorrhages were not associated
with any worsening of the visual field. No structural changes of
the optic nerve head were seen after the bleedings during the
observation time of one year [32]. In the Early Manifest Glau-
coma Trial (EMGT) [7], evaluated the effect of non-surgical IOP-
lowering treatment on the development of disc haemorrhages
in patients with glaucoma and found no difference in frequency
of disc haemorrhages between the treated and the placebo
group. The patients were followed every 3 months for a period
of 8 years [33]. In this study, patients with newly detected glau-
coma were randomized to Argon Laser Trabeculoplasty (ALT)
plus betaxolol or no initial treatment. A mean IOP reduction of
25% was achieved in treated patients. Although this study has
a high strength due to its randomised design with an untreated
arm and a long follow-up, it should be discussed whether the
conservative treatment of the EMGT protocol is comparable
to the IOP level achieved after successful trabeculectomy. The
rather low IOP after trabeculectomy in both eyes of our case
and the very flat IOP curve might reduce the stress to the lami-
na beams more than a treatment combination of betaxolol plus
ALT, with still some IOP fluctuation at a somewhat higher 10P
level. Our case, indeed, can be questioned as it is a single ob-
servation. However, the follow-up of 9 years with a long preop-
erative observation period and the obvious cessation of ODH
closely related to surgery (even in accordance with the time-
shift between the two operations) may suggest a more favour-
able effect of trabeculectomy than conservative treatment.

We found only one study in the literature that compared
the incidence of optic disc haemorrhages before and after IOP
reduction by trabeculectomy. Miyake et al. [16] showed that
the incidence of optic disc haemorrhages decreased after trab-
eculectomy in eyes of both POAG patients and NTG patients.
The comparison between the high and low postoperative IOP
groups revealed that the incidence of optic disc haemorrhag-
es in POAG patients were lower for the low postoperative IOP
group, but that was not found for NTG patients. The fact that
our patient did not show any optic disc haemorrhages after
trabeculectomy supports the results published by Miyake et
al. in 2006 [16]. To our knowledge, since 2006 no other studies
have been performed that compared the incidence of optic disc
haemorrhages before and after trabeculectomy.

Previous studies have shown that optic disc haemorrhages
can also be an important risk factor for the progression of glau-
coma [9-11]. The Early Manifest Glaucoma Trial assessed factors
for progression, including the effect of treatment, and frequent
optic disc haemorrhages were found to be an independent fac-
tor for progression [34]. The patient described in our case re-
port showed advanced visual field loss at the beginning of the
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observation period, despite maximal tolerated antiglaucoma-
tous topical medication. The fluctuation of IOP and the abso-
lute IOP decreased and no more optic disc haemorrhages were
observed after trabeculectomy.

It remains an interesting question to determine why the op-
tic disc haemorrhages ceased to occur after trabeculectomy.
Kim et al. [35] performed a study using optical coherence to-
mography angiography before and 3 months after trabeculec-
tomy and showed a significant increase of vessel density at the
level of lamina cibrosa. Seol et al. [36] found an association
between recurrent optic disc haemorrhages and lower percent
reduction of IOP. The association of the systemic factors were
also evaluated in their study. The factors included cold extremi-
ties, a (prone or lateral decubitus) sleeping position, sleep dis-
order and revealed an association by using univariate regres-
sion analysis. In our case, sleep apnea was present, but despite
CPAP therapy, optic disc haemorrhages continued to occur until
trabeculectomy was performed. The CPAP therapy was discon-
tinued in 2019, but the optic disc haemorrhages did not recur.
This suggests that optic disc haemorrhages were not related to
sleep apnea but rather correlated to I0P. The correlation with
an elevated IOP is supported by the increased number of op-
tic disc haemorrhages when elevation of IOP above target oc-
curred in 2016. For our patient optic disc haemorrhages were
found mostly in the superotemporal region of the optic nerve
head which correlated to the better half of his visual fields. Hsia
et al. [37] showed that optic disc haemorrhages most common-
ly occur inferotemporal (32,9%), followed by the superotempo-
ral location (10,5%). The results of our study also showed that
following optic disc haemorrhages, the corresponding regions
showed progression of visual field deterioration.

Conflicting theories regarding the aetiology still exist: The
mechanical theory focuses on the mechanical compression or
disruption of the lamina cribrosa due to IOP, the circulatory dis-
order theory assumes a circulatory interference of the lamina
cribrosa [16]. The disappearance of bilateral optic disc haemor-
rhages after successful trabeculectomy in our case report could
support both theories: less mechanical stress with less fluctua-
tion by lowering of IOP and/or improvement of blood circula-
tion around the optic nerve by better perfusion. The lack of any
effect of CPAP treatment on the incidence of optic disc haemor-
rhages, however, would support the mechanical theory more
than circulatory theory. This case report adds information on
whether optic disc haemorrhages progress independent of IOP
lowering and whether optic disc haemorrhages patients should
undergo stricter IOP lowering, best by trabeculectomy which
provides the lowest IOP levels.

Conclusion

Our case report demonstrates that recurrent bilateral optic
disc haemorrhages can cease after successful bilateral trab-
eculectomy in primary open-angle glaucoma, further support-
ing the role of filtration surgery in preventing glaucoma pro-
gression.
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