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Abstract

Introduction: Trabeculectomy is an incisional surgery for glaucoma patient. Performing
trabeculectomy in primary angle-closure glaucoma (PACG) is quite difficult. Caution is
needed for the occurrence of flat anterior chamber (FAC) and malignant glaucoma. We
present a case management of trabeculectomy in a PACG patient. Case presentation: A
52-year-old male had blurred vision in his left eye since one year ago. The patient felt
left visual field narrowing since eight months ago. Patient had type 2 diabetes mellitus.
Visual acuity on the left eye was 5/7.5. Intraocular pressure (IOP) increased (29 mmHg).
Gonioscopy showed closed angle and peripheral anterior synechiae. Glaucomatous optic
neuropathy was found with C/D ratio value of 0.9 and superior-inferior RNFL thinning on
optical coherence tomography (OCT). Anterior segment OCT revealed shallow anterior
chamberdepth(ACD)2.54 mm.Therighteye visual acuity was 5/5, normal IOP, and shallow
ACD (2.66 mm). Patient was underwent left eye trabeculectomy. Postoperatively, left eye
anteriorchamberandblebwere formed.He had normallOPwithoutglaucomamedications.
Conclusions: Trabeculectomy is a surgical procedure for glaucoma. Close monitoring
is required to avoid the risk of postoperative FAC and malignant glaucoma in PACG.
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Introduction

Glaucomais aleading cause of permanent vision loss in the world’s population.
It is a group of diseases defined by optic neuropathies that is consistent with
remodeling of the connective tissue elements of the optic disc and loss of
neural tissue associated with eventual development of distinctive patterns of
visual dysfunction. Intraocular pressure (IOP) level is one of the primary risk
factors for development of glaucoma. Iridotrabecular contact greater than or
equal to 180 degrees with peripheral anterior synechiae (PAS) or increased IOP
and glaucomatous optic neuropathy is the hallmark of primary angle-closure
glaucoma (PACG).l

PACG'’s global population is expected to reach 17.14 million in 2020, 20.73
millionin 2030, 23.73 million in 2040, and 26.26 million in 2050 for the population
over the age of 40.%I [In 2020, Asia has the largest PACG population among all
continents, with 12.30 million people, and it will continue to account for more
than 70% of the global PACG population in the coming decades. Due to its larger
propensity for bilateral blindness compared to primary open-angle glaucoma,
the most prevalent form of the disease worldwide, PACG places an enormous
burden on families and society as a whole.l?! Medication and/or laser surgery are
the initial options recommended by the American Academy of Ophthalmology
for PACG. Surgery can be hastened in patients with advanced visual field loss.!"!

Trabeculectomy is incisional surgery for glaucoma. It creates a new pathway
(fistula) that allows aqueous humour to flow out of the anterior chamber through
a surgical corneoscleral opening into the subconjunctival and the sub-tenon
space. The procedure is referred to as filtering surgery.' It is vital to examine the
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patient’s postoperative state following trabeculectomy
surgery by evaluating IOP, anterior chamber depth (ACD),
and bleb formation. An anterior chamber that is too
shallow or flat may develop in the early, middle, or late
stages of recovery from surgery. There are numerous risks
associated with trabeculectomy in patients with PACG,
which is the standard surgery for glaucoma. Malignant
glaucoma is the most severe complication.l>!!l

A flat anterior chamber and malignant glaucoma can
occur in postoperative period of trabeculectomy in PACG,
hence vigilance is needed. For the purpose of this study,
we are reporting a patient’s care of trabeculectomy. It is
quite difficult when performing trabeculectomy in PACG,
caution is needed for the occurrence of flat anterior
chamber and malignant glaucoma. The aim of this study
is to report a case management of trabeculectomy in a
PACG patient.

Case presentation

A 52-year-old man complained of blurred vision in
his left eye since one year ago. The patient felt left visual
field narrowing since eight months ago and gradually
worsening. There wasnoocular pain, red eyes, seeing halos
around light, floaters, curtain-like shadow over his visual
field, nausea, or vomiting. He was treated as a glaucoma
patient in Balikpapan City for three months, and then he
was referred to Dr. Soetomo General Hospital, Surabaya.

He had type 2 diabetes mellitus for ten years. He was on
diabetic medical therapies, metformin and glibenclamide
orally, in controlling his glucose level. Medications which
had been given previously were Latanoprost eye drop
every 24 hours OU, Timol 0.5% eye drop every 12 hour
OU, Acetazolamide 250 mg every six hours orally and
kalium slow release (KSR) 600 mg every 24 hours orally.

Figure 1. Preoperative patient’s pictures.

Figure 2. Preoperative patient’s pictures with slit illumination showing
Van Herick I-11 OU.

On ophthalmology examination, the visual acuity
in left eye was 5/7.5. There was elevated IOP with 29
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mmHg. Slit lamp examination revealed shallow anterior
chamber with Van Herick I-II, and mid-dilated pupil
with 4 mm in diameter (Figure 1-2). Gonioscopy showed
closed anterior chamber angle and PAS (Figure 3).
Funduscopy examination in the left eye found
glaucomatous optic neuropathy with C/D ratio value of
0.9. Superior-inferior retinal nerve fiber layer (RNFL)
thinning was found in optical coherence tomography
(OCT) (Figure 4) Anterior segment OCT revealed shallow
ACD of 2.54 mm (Figure 5). Perimetry result on the left eye
showed tunnel vision glaucomatous field loss (Figure 6).
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Figure 3. Gonioscopy examination showed closed angle.

The visual acuity of the right eye was 5/5. Slit lamp
examination indicated a shallow anterior chamber
with Van Herick grading of I-II and IOP of 17.3 mmHg.
A funduscopy examination of the right eye revealed
glaucomatous optic neuropathy with a CD ratio of 0.7.
OCT examination revealed shallow ACD and inferior
retinal nerve fiber layer (RNFL) thinning of 2.66 mm.

The visual acuity of the right eye was 5/5. Slit lamp
examination indicated a shallow anterior chamber
with Van Herick grading of I-II and IOP of 17.3 mmHg.
A funduscopy examination of the right eye revealed
glaucomatous optic neuropathy with a CD ratio of 0.7.
OCT examination revealed shallow ACD and inferior
retinal nerve fiber layer (RNFL) thinning of 2.66 mm.

PACG was found in both eyes of the patient. He was
underwent trabeculectomy on the left eye. Corneal
traction suture was performed using 8-0 vicryl. It was
invented the fornix-based conjunctival flap. A trapezoid
scleral flap was incised and deepened into 2/3 scleral
thickness. The dissection was carried out with a crescent
knife until clear cornea. To avoid any rapid decompression
of the eyeball, paracentesis was performed at this time.
Scleral fistula was excised using punch. Peripheral
iridectomy was performed at 12 o’clock position. The
scleral flap was sutured using 10-0 nylon,one suture at
the apex of the trapezoid and two tight releasable sutures
were positioned on each side. Conjunctiva was closed
using 10-0 nylon suture. Horizontal matrass sutures
were placed on each side of the conjunctival incision,
and running sutures were placed at the flap’s edge.
Cefuroxime was injected intracamerally. At the end of
the surgery corneal hydration and corneal traction suture
releasing were performed (Figure 7).
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Figure 4. Optical Coherence Tomography showed RNFL thinning.
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Figure 5. Anterior segment OCT showed shallow anterior chamber; (A) Right eye; (B) Left eye.

Postoperatively, topical tobramycin and We examined the patient one day after the surgery.
fluorometholone eye drops were used every four hours Postoperatively, slit lamp examination revealed left
in the left eye. Oral glaucoma medications were stopped. eye conjunctival hyperemia, anterior chamber and
Topical glaucoma medications eye drops (Latanoprost bleb formations were formed, iridectomy at 12 o’clock
and Timol 0.5%) were only used in the right eye. Oral 4 position, normal IOP (12.2 mmHg) without glaucoma
mg methylprednisolone and 500 mg mefenamic acid medications. Visual acuity was 5/7.5 (Figure 8).
were also given every eight hours. The use of diabetic The patient was allowed to discharge from hospital
medications was continued. two days after surgery. The medications prescribed for
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Figure 6. Visual field analyses showed glaucomatous field loss in left eye.

this patient were the same as postoperative medications.
Seventh day postoperatively, patient was followed-up
in outpatient clinic. On ophthalmology examination,
left eye anterior chamber and bleb were formed with
normal IOP (12.2 mmHg) without glaucoma medications.
Postoperative anterior segment OCT showed anterior
chamber formation shallow ACD of 2.49 mm (Figure 9-10).

Patient’s right eye was planned for laser peripheral
iridotomy (LPI) on the next follow up, however, patient
and his family want to go back to their hometown in
Balikpapan City. Therefore the patient was scheduled to
follow-up one month later and planned for right eye LPI.

Two months postoperatively, the patient was
followed-up in outpatient clinic. On ophthalmology
examination, left eye anterior chamber and bleb
were formed, IOP was 22.4 mmHg without glaucoma
medications, and pulled out conjunctival sutures. Right
eye IOP was 17 mmHg. The patient was underwent right
eye LPI (Figure 11-12).

One week afterwards, the patient was underwent
removable sutures removal due to the pulled out
conjunctival sutures. He complained of discomfort
sensation in the left eye (Figure 13).

One week after left eye removal removable sutures,
the patient was followed-up in outpatient cinic. On
ophthalmology examination, left eye anterior chamber
and bleb were formed, IOP was 14.6 mmHg without
glaucoma medications. Right eye IOP was 14.6 mmHg.

Discussion and conclusions
People with primary angle-closure may experience an
acute attack or chronic progression, which are typically
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Figure 7. Clinical photographs showing steps of trabeculectomy
procedures; (A) Corneal traction Suture; (B) Fornix-based conjunctival-
tenon flap; (C) Scleral flap; (D) Paracentesis; (E) Scleral fistule (F)
Iridectomy; (G) Closure of scleral flap using releasable sutures; (H)
Closure of conjunctival flap.

characterized based on the presence of symptoms and
the duration of increased IOP. Traditionally, either
condition is treated by lowering IOP with medication,
followed by LPI. However, some eyes are refracted by
these treatments, necessitating surgical intervention.
In the treatment of primary angle-closure glaucoma,
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Figure 8. Left eye postoperative patient’s pictures day-1.

surgical procedures such as anterior chamber
paracentesis, surgical iridectomy, simple lens extraction,
trabeculectomy, or a combination of lens extraction and
trabeculectomy might be chosen. In different scenarios,
each technique has been shown to be effective in treating
primary angle-closure glaucoma.™!

The most common incisional surgery for the treatment
of glaucoma is trabeculectomy, often known as filtering
surgery. Because the treatments provide a channel
that bypasses the eye’s natural outflow pathways,
they can considerably reduce IOP. Trabeculectomy is
recommended when alternative treatments are unable
to keep the IOP at a level considered low enough to
avoid further disease progression.!!: We performed
trabeculectomy since the patient had received maximal
pharmacological therapy, but he still had advanced vision
field loss in his left eye and his IOP was uncontrolled.
Meanwhile, medical treatment and LPI were used to keep
the right eye’s IOP under control.

Following trabeculectomy surgery; IOP, ACD, and bleb
formation are important parameters during assessment
of the postoperative status of the patient. The biggest risk

of the filtering surgery for PACG was the shallow or flat

Anterior Chamber Analysis : Anterior Chamber oD @ | O os

Figure 9. Left eye postoperative patient’s pictures day-7.

anterior chamber (FAC) postoperatively. It is related to
prolonged ocular hypertension and abrupt drop in IOP
during surgery. Flat anterior chamber with hypertension
is malignant glaucoma, which is special complication with
PACG surgery. Malignant glaucoma (aqueous misdirection
or ciliary block glaucoma) is a potentially devastating
form of glaucoma that presents following ocular surgery
in patients with history of angle closure or PAS. It presents
with uniform flattening of both central and peripheral
anterior chamber. A persistent FAC can lead to lenticulo
corneal touch, corneal oedema, cataract, hypotony and
its related complications like maculopathy and choroidal
detachment."'3M5 Trabeculectomy is a surgical treatment
that is often performed for glaucoma patient, however it
is quite difficult to performed trabeculectomy in PACG
patients. Caution is required for the risks of postoperative.

One of the factors driving the development of
“nonpenetrating” surgeries for glaucoma, such as deep
sclerectomy, has been the desire to eliminate FAC.
Surgical revision of the scleral flap with additional
sutures, or tightening preexisting sutures to increase
resistance to aqueous outflow is also an option.l®’ On
trabeculectomy that we performed, the scleral flap was
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Figure 10. Postoperative anterior segment OCT showed shallow anterior chamber; (A) Right eye; (B) Left eye.
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thicker and removable sutures were tighter to avoid
flattening of anterior chamber.

Every effort should be made to avoid extreme
intraoperative and postoperative IOP fluctuations,
including maintaining a deep anterior chamber with
balanced saline solution or viscoelastic agent, multiple
tight sutures, preplacement of sutures, discreet laser
suture lysis, and cycloplegic therapy.”! The ultimate
purpose of performing a filtration procedure, such as
trabeculectomy in a person with glaucoma, is to preserve
vision. The ultimate purpose of treatment is preservation
of vision, and the way this is accomplished in patients
with glaucoma is by lowering IOP./®!

When IOP below 21 mmHg was achieved without
medications with good bleb, it was considered as
complete success; if with medications then as qualified
success and if uncontrolled then as failure.PM* Our
patient’s left eye examination showed anterior chamber
and bleb formed formations, normal IOP of 12.2 mmHg
without glaucoma medications. Some research have been
conducted to investigate the effect of trabeculectomy on
the eyes of people with diabetes mellitus (DM), however,
the results are conflicting. According to several research,

diabetes was linked to poorer trabeculectomy outcomes.
The fluorouracil filtering surgery study, on the other
hand, found that diabetes condition was not related with
poorer trabeculectomy outcomes.8Ho}H10]

The results of a study to explore the outcome of
trabeculectomy with MMC in diabetic PACG patients
without retinopathy revealed that long-term IOP was less

Figure 12. Right eye patient’s pictures with slit illumination showing LPI
at 2 o'clock and Van Herick I-11 OU.

Figure 13. One week after left eye removal removable sutures patient’s pictures.
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managed in diabetic PACG patients without retinopathy’s
eyes than in eyes without DM. An inflammatory
response in the conjunctival dermis and Tenon’s capsule
characterizes the majority of trabeculectomy failure.
Excessive damage to the blood-aqueous barrier after
cataract surgery has been linked to diabetes, as has
an increase in postoperative inflammation. Similar
outcomes should be expected in diabetic patients
following trabeculectomy. Long-term IOP variability
may play a significant effect in visual field degradation in
glaucoma patients who maintain constant IOP control.7,8
Long-term follow-up is essential to maintain successful
trabeculectomy results, which include regulated IOP,
patent fistula, structural repair, and glucose levels under
control.

The limitation of our study is its short follow-up
period long-term follow up is needed to make sure that
the benefits of trabeculectomy that were demonstrated
one and a half month after surgery will be long term
sustained.

Trabeculectomy is a surgical procedure for severe
cases of glaucoma. However, it is quite difficult to perform
trabeculectomy in primary angle-closure glaucoma
(PACG) patients. Close monitoring is required to avoid the
risk of postoperative flat anterior chamber and malignant
glaucoma in PACG eyes. Long-term follow-up is required
to maintain successful trabeculectomy outcomes that are
controlled IOP and patent scleral fistula.
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