Review Article

Management of Malignant Glaucoma
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Purpose: To compare the outcomes of various invasive and noninvasive approaches to the treatment of malignant glaucoma.

Methods: Glaucoma-related keywords were looked up in PubMed and Google Scholar, and related articles up to 2022 were used to put
together this review article.

Results: Numerous surgical methods and techniques have been introduced in the past few years. This review outlined current
knowledge regarding the nonsurgical and surgical management of malignant glaucoma. In this regard, we first briefly outlined the
clinical presentation, pathophysiology, and diagnosis of this disorder. Then, the current evidence on the management of malignant
glaucoma was reviewed. Finally, we discuss the need for treatment of the other eye and the factors that might affect the outcome of
surgical intervention.

Conclusions: Fluid misdirection syndrome, or malignant glaucoma, is a severe disorder that can occur spontaneously due to surgical
intervention. The pathophysiology of malignant glaucoma is complicated, and numerous theories exist about the underlying mechanisms
that may contribute to the disease. Malignant glaucoma can be treated conservatively using medications, laser therapy, or surgery. Laser
treatments and medical treatments have been adequate for the treatment of glaucoma, but the effects have generally been short-lived, and
surgical treatment has proved to be the most effective. There have been a variety of surgical methods and techniques introduced. Still, none
have been studied in a large proportion of patients as a control case to compare effectiveness, outcomes, and recurrence. Pars plana vitrectomy
with irido-zonulo-capsulectomy still seems to have the best results.
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block, subcapsular fluid entrapment, malignant glaucoma, and
positive vitreous pressure glaucoma. Years after von Graefe’s
first description in 1869, we now understand much more about
malignant glaucoma, yet its management remains inconclusive.

INTRODUCTION

Fluid misdirection syndrome is a severe complication that can
happen during or after anterior segment surgery.! It is extremely
difficult to treat, and the prognosis for long-term stabilization

of intraocular pressure (IOP) is often dubious. Inadequate ~ Perimeter glaucoma occurs in between 2% and 4% of

uniform clinical case clarification impairs our understanding
of pathogenesis, risk factors, proper diagnosis, and appropriate
treatment. Prior classifications for this syndrome were
imprecise and lacked a broad perspective. In addition, this
syndrome has been called different names, some emphasizing
the presumed pathophysiology, including infusion misdirection
syndrome, acute intraoperative rock-hard eye syndrome, ciliary
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patients who have had penetration surgery for acute or
chronic angle-closure glaucoma. In a recent study, malignant
glaucoma happened in 1.3% of all eyes following surgery,
which included 1689 nonpenetrating and penetrating surgeries
conducted as glaucoma surgery alone or in combination with
cataract surgery.> This problem occurred in 2.3% of eyes
following penetrating surgery, substantially more common than
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nonpenetrating surgery. It also occurs after different types of
surgeries, including laser iridotomy,” glaucoma drainage device
implantation,* phacoemulsification® posterior capsulotomy
with Nd: YAG laser (Neodymium-yttrium-aluminum-garnet
laser),® cyclophotocoagulation,” large-sized intraocular lens
implantation,® local miotics application,’ suture lysis after
trabeculectomy,'® and even spontaneously.!' Malignant
glaucoma has been reported in eyes when glaucoma had not
previously been diagnosed. It is more common in eyes affected
by angle closure glaucoma. It was more frequently reported in
females, which may be related to the smaller anterior part of the
eyeball in these patients.'? This problem can occur at various
time points following the operation, sometimes immediately
and sometimes later.

This review outlines current knowledge regarding the surgical
and medical management of malignant glaucoma. We first
briefly outline the clinical presentation, pathophysiology, and
diagnosis of this syndrome. After that, we look in more depth
at the current evidence about how to treat malignant glaucoma.

MEeTHODS

For this review, PubMed and Google Scholar were searched
for related keywords, such as fluid misdirection syndrome,
malignant glaucoma, surgical management, laser therapy, and
medical management, and relevant articles from 2000 to 2022
were selected. Furthermore, the search results were confined
to human studies. After the initial search, the first screening
of articles was done by a rapid review of article topics.
Selected papers underwent a second screening by reviewing
their abstracts. As this manuscript is a review article, taking
informed consent was not relevant.

ResuLts

Using the keywords and related MeSHs, we found six review
articles, seven retrospective studies articles, 28 case reports,
12 case series, and a systematic review and case series; we also
found two letters and two reports and used them for this article.

Discussion

Malignant glaucoma presents as uniform shallowness of the
anterior chamber in association with a high or even normal IOP
and a patent peripheral iridotomy. The lack of pupillary block
must be established by the existence of a patent iridotomy,
and posterior segment disease (especially suprachoroidal
hemorrhage) must be ruled out by a meticulous fundus
examination. The initial sign is frequently an enhancement in
near vision as a result of forward displacement of the lens iris
diaphragm. It can be difficult to identify early in the course of
malignant glaucoma before IOP increase develops. Although
the IOP is normally greater than 21 mmHg in the majority of
eyes, it may be normal or low in some cases.'> When the IOP
increases spontaneously, pain and inflammation occur, and
corneal edema may develop. Ultrasound biomicroscopy (UBM)

of the eyes during a malignant glaucoma episode reveals
anterior rotation of the ciliary processes that press against
the lens equator and limit the normal flow through the
anterior chamber."'*!'* Malignant glaucoma may be part of a
spectrum caused by a modest idiopathic supraciliary effusion
that contributes to anterior rotation of the ciliary body, fluid
misdirection, and anterior segment structural displacement.!

Malignant glaucoma might also occur in aphakic, phakic,
or pseudophakic eyes. Aphakic malignant glaucoma is the
emergence of symptoms following cataract surgery or the
persistence of symptoms following cataract extraction for
phakic malignant glaucoma.'

The origins of malignant glaucoma are not completely
understood. There are numerous ideas on the elements that
could help it progress. There is little assurance about the
biochemical processes or structures that contribute to the
progression of malignant glaucoma, and its etiology appears
to be complex. It has been postulated that anterior rotation of
the ciliary body processes results in ciliolenticular contact and
ciliary obstruction.'® The main structural hallmark of malignant
glaucoma is the forward displacement of a relatively large
lens, which therefore restricts communication between the
posterior and anterior chambers.'¢ Uveal tract congestion may
contribute to the lens being pushed forward. In addition, the
lens capsule and zonules may act as a barrier to the passage
of aqueous humor into the anterior chamber.'

Inflammation or miotics-induced swelling of the ciliary
processes might result in a crucial constriction of the
anatomically small space between the ciliary body and the
lens equator, resulting in a relative obstruction of forwarding
aqueous flow.” Furthermore, abnormal choroidal circulation
might result in blood buildup and enlargement of the ciliary
processes. Epstein et al. postulated that malignant glaucoma
results from a diminished permeability of the anterior hyaloid
or vitreous body to the anterior passage of aqueous humor
into the anterior chamber.!” There are probably some eyes
that are predisposed to malignant glaucoma due to connective
tissue pathology caused by a preponderance of intercellular
material composed primarily of glycosaminoglycans.
Glycosaminoglycans generated by abnormal connective tissue
fibroblasts aggregate in the vitreous of malignant glaucoma
eyes.! Glycosaminoglycans, in conjunction with proteins
accumulated in the vitreous body as a result of decreased
transscleral outflow, contribute to the rise in oncotic pressure
and water accumulation. In addition, the increased viscosity
induced by the mucopolysaccharides complicates the fluid
flow from the posterior to the anterior chamber. Moreover,
glycosaminoglycans might potentially cause injury to the
iridocorneal angle.!

The co-occurrence of anatomical and physiological
susceptibilities, as well as alterations in IOP of the anterior
chamber after surgery, activates a unique pump mechanism
induced by lens-iris diaphragm motions, which might affect
the progression of malignant glaucoma. This malignant
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mechanism can take on a variety of forms, with clinical
manifestations starting immediately following surgery when
stimulating variables cannot be balanced in the eyeball’s closed
system (acute malignant glaucoma).'® On the other hand, if
a relative equilibrium is achieved between the volume of
generated fluid and the outflow from the eyeball, malignant
glaucoma symptoms may be delayed (chronic malignant
glaucoma).

Pupillary block glaucoma must be considered in patients who
have a high IOP and a shallow anterior chamber. The existence
of a patent iridotomy or iridectomy helps to rule out this entity.
In contrast to malignant glaucoma, which causes uniform
anterior chamber shallowing, pupillary block glaucoma is
characterized by an iris bombe and a shallow-to-flat peripheral
anterior chamber but a reasonable depth in the central anterior
chamber. A second iridotomy using an Nd: YAG laser should
be done if the patency of an iridotomy is in doubt. Choroidal
detachments are prevalent following glaucoma filtration
operations and might be mistaken for malignant glaucoma
due to the anterior chamber depth being shallow or flat.
Eyes with choroidal detachments are often hypotonic. IOP
readings may be inaccurate in some circumstances when
the anterior chamber is flat, making the differentiation
between the two conditions problematic. Xu et al. showed
that the lens, the anterior vitreous, and the ciliary body all
play a role in the pathophysiology of malignant glaucoma."
Multiple blocking variables may occur simultaneously or
sequentially as the disease advances. Removal of blockers
is necessary for successful therapy. Ciliary edema and
inflammation can lead to ciliary separation and lower IOP
when IOP is too high. It is imperative to have surgery as soon
as possible to reestablish the anterior chamber and address
the ciliolenticular block. With zonulo-hyaloido-vitrectomy in
the treatment of malignant glaucoma, vision can be improved
in the vast majority of cases.?” The treatment for malignant
glaucoma can be successful. Naderi Beni ef al. demonstrated
that pseudophakic malignant glaucoma patients had a high
success rate with peripheral irido-capsulo-hyaloidotomy
using laser or surgical technique in the inferior quadrant.
Pseudophakic malignant glaucoma patients were treated
primarily by establishing a patent inferior connection between
the vitreous cavity and anterior chamber.”! Xiong and Kim
describe a case of bilateral angle closure with increased
IOPs that appear to be rather common in nature. Anterior
displacement of the intraocular lens, axial shallowing,
increasing IOP, and a myopic shift in the left eye were all
observed following cataract surgery. In addition to resolving
the angle closure, the procedure also restored normal IOP and
corrected the patient’s myopia.?? Sarrafpour et al. showed that
a40-year-old woman with developmental delays and a history
of self-abuse was found to have malignant glaucoma with an
anterior chamber traumatic cataract. Anesthesia and a UBM
revealed that the lens had slipped into the anterior chamber.
The posterior pressure was eased by preemptive pars plana
vitrectomy (PPV), and the anterior chamber was reformed by

irido-zonulo-hyaloido-vitrectomy (IZHV). A clear corneal
incision was possible because of these maneuvers.” Patients
with chronic open-angle glaucoma who choose minimally
invasive glaucoma surgery hope to avoid or postpone the
need for invasive glaucoma surgery. By increasing drainage
beneath the conjunctiva, XEN45 reduces IOP. Marzo et al.
presented data on a patient who developed malignant glaucoma
after phacoemulsification, IOP insertion, and XEN45 implant.
While effective, it is not immune to major adverse effects in
some circumstances.?* A rare delayed consequence of cataract
surgery is the development of malignant glaucoma. A growing
tendency toward myopia can be an indicator of this process
early on. While IOP is frequently uncontrollable without
surgery, as in the presented example, it is also treatable with
less invasive methods. Therefore, it is important to tailor
treatment to the specifics of each case and carefully consider
whether or not a vitrectomy is indeed essential.”® Malignant
glaucoma is particularly challenging to handle consequences
after ocular surgery. Although it can occur on its own or after
any ocular procedure, glaucoma surgery is where it is most
commonly seen. When an axial stromal flattening occurs
alongside a patent peripheral iridotomy, a clinical diagnosis can
be made. Sometimes, even with a rise, [OP might be considered
normal. Even though its precise cause is uncertain, numerous
suggested pathways have been explored.

Choroidal effusions are often pale brown elevations that dissolve
on their own. Ultrasonography should be used if the view of
the fundus is obstructed. Suprachoroidal hemorrhage, which
typically arises hours or days following intraocular surgery and
is frequently heralded by hypotony, must also be ruled out by
clinical examination and ultrasound examination. Typically,
the symptoms are sudden onset, excruciating throbbing eye
pain. Typically, these eyes have more inflammation than
those with serous choroidal detachments. Moreover, choroidal
elevations are clinically evident when the anterior chamber is
flat and the IOP is elevated; ultrasound examination reveals
dome-shaped elevated choroidal detachments with little or no
movement on dynamic B-scan. Furthermore, in each patient
following a glaucoma filtration operation, the likelihood of a
wound leak or over-filtration must be ruled out as a possible
cause of a shallow or flat anterior chamber through meticulous
examination. Both of these diseases will result in an IOP that
is normal to low.

Malignant glaucoma may benefit from irido-zonulo-hyaloidotomy
and PPV, two surgical procedures that reduce IOP and enhance
visual outcomes in Chew et al.’s study. On the way in, an
81-year-old woman complained of throbbing pain in her right
eye, blurred vision, and a red eye. The right-eye visual acuity was
6/60. Slightly shallow anterior chamber and grade 0 gonioscopy
by Shaffer’s grading (edematous cornea). A 52 mmHg IOP
was recorded. The optic disc is pink with a cup-disc ratio of
0.3. Despite medication, laser treatment, and the Chandler
operation, IOP was not satisfactorily controlled; therefore, a
complete PPV was performed. Without the use of medication,
IOP was maintained in the mid-teens postoperatively.? Six
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out of nine people reported an improvement in their vision.
Irido-zonulo-hyaloidotomy with complete PPV minimizes
the risk of future relapses by making the decision early on.?
Research by Pathak Ray et al. reported ostial IZHV which
was intraoperatively performed on 11 primary angle closure
glaucoma patients. Postoperative aqueous misdirection was
not observed in any of the patients. It is possible to use ostial
[ZHV to avoid postoperative aqueous misdirection in glaucoma
patients with high-risk features. An anterior segment surgeon
can do ostial IZHV, minimizing the need for a vitreoretinal
surgeon.?

Malignant glaucoma is more prone to developing in the
eyes with greater resistance to vitreous fluid flow. Vitreous
in its natural state does not obstruct the free route of water,
and its fluid conduction decreases as the pressure difference
increases. When the transvitreous flow is inadequate to
balance the pressure difference between the vitreous and
anterior chambers, compression of the vitreous increases.
This reduces the fluid conductivity. The surface via which
aqueous escapes the vitreous is constrained by the ciliary
body’s circle and the vitreous’s central apposition to the lens,
resulting in a doughnut-shaped zone. Vitreous compression
along with anterior movement gradually reduces the
diffusional area. Additionally, hyperopic eyes with a shorter
axial length and a proportionally larger lens would have a
doughnut-shaped zone that is half the size of normal-sized
eyes.”” According to Tomey et al., postoperative wound
leakage during cataract surgery might be an important factor
in the development of malignant glaucoma. The initial
forward displacement of the iris-lens diaphragm generated
by the wound leak appears to initiate a cycle of aqueous
misdirection and accumulation in the posterior section. This
may be exacerbated in some cases by the lack of iridectomy.
Remarkably, filtration operation with enhanced aqueous
outflow could also be a cause.”

The goal of medical treatment is to decrease aqueous humor
production and vitreous shrinkage while concurrently
reducing resistance in the channel of aqueous humor flow
into the anterior chamber. Several medical treatments have
been used with different mechanisms of action. Mydriatics
and cycloplegics work through paralysis of the ciliary
muscle, ciliary ring widening, zonule apparatus tightening,
and backward movement of the lens. Moreover, osmotically
active agents are helpful via increasing the blood osmolality,
causing water molecule movement from the eyeball towards
hyperosmotic plasma, which leads to a reduction of the
vitreous body hydration and makes it feasible to retract the
iris-lens diaphragm and extend the anterior chamber. In
addition, beta-blockers suppress the production of aqueous
humor. Carbonic anhydrase inhibitors reduce the aqueous
humor secretion by suppressing carbonic anhydrase activity
within the epithelium of the ciliary body. Corticosteroids limit
inflammatory edema in the region of the ciliary. In contrast
to pupillary block, this condition does not respond to miotics.
Miotics are not appropriate for the management of malignant

glaucoma because they cause relaxation of the zonules and
make the lens move forward."

Nonetheless, the efficacy of these treatments varies between
different studies. According to published data, around 50% of
patients respond to medicinal therapy. However, in the study
of Debrouwere et al., the number of patients with malignant
glaucoma who recurred following conservative treatment was
equivalent to 100%, despite an initially favorable response
to such therapy. In addition, conservative treatment fails to
reverse the pathogenic process in the vast majority of patients
with malignant glaucoma.?® Even if such treatment achieves
IOP control, long-term cycloplegia is required to sustain
this effect in many eyes.!® When drugs are discontinued
or modified, it has been reported that malignant glaucoma
symptoms tend to reappear. As a result, medical treatment is
considered to be temporary and is utilized in conjunction with
laser iridotomy, posterior capsulotomy, and hyaloidotomy.
The current acceptable conservative treatment regimen
includes the application of atropine, phenylephrine, blockers,
and acetazolamide locally, as well as the administration of
50 percent glycerol solution in oral dosages and mannitol
intravenously. Local corticosteroids have the effect of
reducing the associated inflammatory process. If improvement
is obtained, the dose of hyperosmotic can be reduced,
followed by carbonic anhydrase inhibitors. Nonetheless,
mydriatic-cycloplegic medications should be continued.!

In phakic and pseudophakic eyes, Nd:YAG laser iridotomy
combined with anterior hyaloidotomy and posterior
capsulotomy has been shown to stabilize IOP.3° This
method results in the release of any water trapped inside the
vitreous. After the anterior hyaloid face rupture, ultrasound
biomicroscopic imaging demonstrated normalization of
anterior rotation of the ciliary body and shallowing of the
anterior chamber.?! The technique, however, may have a
short-term effect with a relapse rate of 75%, likely because the
basic misdirection mechanism is not counteracted, allowing
fresh aqueous to collect in the vitreous cavity. Additionally,
restricting the aqueous flow among the zonules or between the
lens capsule and ciliary processes may cause an inflammatory
response, particularly in eyes with residual cortical lens
material.’ The efficiency of transscleral cyclophotocoagulation
has been emphasized by several studies.*>** The ciliary-hyaloid
interface is disrupted by coagulative necrosis and shrinking of
the ciliary processes. Along with reducing aqueous production,
this interruption might permit normal aqueous flow and
posterior mechanical rotation of the ciliary body. This treatment
should be investigated; however, other ophthalmologists
prefer a nondestructive approach, particularly in patients with
acceptable vision. Notably, this method does not exacerbate
the complexity of subsequent surgical procedures.

Surgical intervention may be essential in several instances.
Certain authors emphasize the importance of expeditious
surgical treatment for long-term success. In addition, eyes
with a higher IOP and a shorter axial length may have a
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worse prognosis. Surgical intervention instead can be used
when different treatment methods or laser treatment are not
successful. The treatment’s primary premise is that the removal
of vitreous and aqueous humor from the vitreous cavity and
the development of interaction with the anterior chamber
assists in interrupting the vicious cycle that ultimately results
in augmented IOP. PPV reduces aqueous collection within the
vitreous cavity. It has been described as the preferred treatment
for pseudophakic malignant glaucoma. According to some
studies, an entire vitrectomy, rather than a partial vitrectomy,
is preferable.’ This, however, may not be enough to break
the cycle of malignant glaucoma because it is hypothesized
that all tissues, including the iris, lens capsule, zonule, and
anterior vitreous, must be removed to establish a permanent
route between the vitreous cavity and anterior chamber,323%3¢

In addition, Debrouwere et al. stated that total vitrectomy
was ineffective in 66% of their patients if zonulectomy
was not performed concurrently as a part of treatment.
The peripheral vitreous can seldom be entirely removed
with standard vitrectomy, which contributes to the high
relapse rate. Only total vitrectomy in conjunction with
zonulectomy, iridectomy, and capsulectomy has been shown
to result in relatively complete success in large groups of
patients.?> Tt is critical to preserve the patency of newly
formed passways with an Nd:YAG laser throughout surgical
follow-up. Zonulo-hyaloido-vitrectomy has been offered as
an alternative surgical treatment for pseudophakic malignant
glaucoma by anterior segment surgeons.”* In this operation,
the anterior vitrectomy is performed through a tunnel within
the iridectomy. The surgery has been stressed as being safer
because the iridectomy is performed in full visual sight,
as opposed to a blind approach through the pars plana.
Although the first findings of such a surgery are favorable,
relapse may occur in up to 40% of patients. This is because
the channel is blocked by vitreous or fibrin.** A recent study
in Saudi Arabia demonstrated the efficacy of vitrectomy in
conjunction with hyaloido-capsulo-iridectomy in a group of
69 eyes. With surgical microscope illumination, a two-port
PPV can be as effective as a three-port treatment.** Several
studies have found that removing the anterior hyaloid face
through capsulectomy, rather than debulking the vitreous,
is the most important factor in treating fluid misdirection
syndrome.*** Small-gauge procedures may be just as effective
as conventional 20-gauge vitrectomy.*> The majority of
instances mentioned in the literature involve pseudophakic
eyes. When malignant glaucoma develops in a phakic eye, most
investigations recommend doing a vitrectomy and cataract
extraction simultaneously.**** Harbour et al. emphasize the
importance of lensectomy in eyes with significant dense
cataracts, corneal edema, or when the anterior chamber does
not deepen sufficiently following vitrectomy.* Tsai et al. found
a superior surgical outcome with the inclusion of a posterior
capsulectomy.* For the best results, Sharma et al. suggest
performing a vitrectomy first, then phacoemulsification, and
finally a secondary vitrectomy and zonulo-hyaloidectomy to

relieve posterior pressure.’® According to Chaudhry et al.,

preventative PPV during contralateral cataract surgery may
be useful if one eye has aqueous misdirection after surgery.*
The many approaches to treating malignant glaucoma are
summarized in Figure 1.

Numerous surgical procedures have been suggested to correct
malignant glaucoma in phakic and pseudophakic eyes. Studies
that talk about vitrectomy with hyaloido-zonulo-iridectomy
make a difference between vitrectomy done through the pars
plana and into the posterior chamber and vitrectomy through
the anterior chamber.

The posterior technique involves performing an anterior,
core, partial, or complete vitrectomy, followed by
making the hyaloido-zonula-iridectomy from behind
using the vitrector. Debrouwere et al. evaluated an
anterior PPV alone, an anterior PPV in combination
with hyaloido-zonula-iridectomy, and a complete PPV
in combination with hyaloido-zonula-iridectomy. They
found a reoccurrence rate of 75% in pseudophakic
patients treated with a PPV alone and a reoccurrence
rate of 66% in pseudophakic patients treated with an
anterior PPV plus hyaloido-zonula-iridectomy.?” None
of the 15 patients treated with a combination of PPV and
hyaloido-zonula-iridectomy relapsed. The study had a short
follow-up interval of 10, 24, and 61 days for PPV, anterior
PPV with hyaloido-zonula-iridectomy, and complete PPV
with hyaloido-zonula-iridectomy, respectively. Subsequent
research has validated the low recurrence rate associated
with complete PPV with hyaloido-zonula-iridectomy. 3404647
Relapse rates varied in studies that used anterior, core, or
partial PPV with hyaloido-zonula-iridectomy.***° One study
documented a recurrence that was cured with slit-lamp
needling on a single eye.® However, it should be noted
that certain studies do not define the type of vitrectomy
performed on the pars plana.**’' When the anterior route is
chosen, the hyaloido-zonula-iridectomy is performed from
the anterior chamber, followed by an anterior vitrectomy
via the hyaloido-zonula-iridectomy. Numerous studies have
demonstrated that this technique has a low relapse rate.’>*
However, one study found that four out of ten eyes relapsed.™

Obstruction of the passage between the posterior and anterior
chambers may cause malignant glaucoma to reappear following
full vitrectomy with hyaloido-zonula-iridectomy. Mardelli
reported a pseudophakic patient with malignant glaucoma that
was treated with anterior PPV and hyaloido-zonula-iridectomy
but relapsed a few days following surgery.’® Slit-lamp
needling established direct connectivity between the
anterior chamber and the vitreous cavity, which resolved the
problem, and a block of blood and vitreous was suspected
of causing the relapse® Dave et al. presented four patients
with pseudophakia with malignant glaucoma treated with
PPV and hyaloido-zonula-iridectomy who all relapsed due
to an inflammatory membrane or the haptic of an intraocular
lens preventing the iridectomy or hyaloidotomy. Laser
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Medical treatment

Management of
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laser therapy

Surgical
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Figure 1: The management of malignant glaucoma

membranotomy or laser hyaloidotomy was used to treat all
patients successfully.>* Balaggan and Laidlaw used anterior
PPV, phacoemulsification, and irido-capsulo-hyaloidectomy to
successfully treat a patient and create a path through the lens
capsule.> The necessity of direct contact between the vitreous
cavity and the anterior chamber, which is ensured by the
hyaloido-zonula-iridectomy, is highlighted in these examples.

Compared to vitrectomy from the anterior chamber, PPV with
hyaloido-zonula-iridectomy allows the surgeon to remove the
vitreous more thoroughly. One could argue that disrupting the
anterior hyaloid face, as well as the zonules and iris, is the most
crucial phase. Still, fluid may continue to fill the vitreous’s
remaining cisterns, forcing the iris forward. Vitrectomy
using the anterior method has the advantage of sparing the
conjunctiva and being performed by an anterior segment
surgeon. However, moving in a narrow anterior chamber may
be challenging, posing a risk of corneal endothelial injury.
With the anterior technique, it may be more difficult to remove
all of the hyaloid that could restrict the passage through the
iridectomy. It is also hard to verify that the anterior hyaloid is
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disturbed because the vitreous can shift backward because of
the anterior chamber water flow.

Patients who have one eye with malignant glaucoma are at
augmented risk of developing the same issue in the other.>*"’
Prophylactic procedures such as discontinuing miotic drops,
prescribing atropine, or performing a prophylactic vitrectomy
should be explored before surgery.' It has been advised
that patients at risk of malignant glaucoma would benefit
from combined phacoemulsification and a core vitrectomy
through an anterior approach, as well as an iridotomy or
iridectomy if cataract surgery is necessary due to chronic
angle closure.’” However, if one eye gets malignant glaucoma
after surgery, preventive procedures such as vitrectomy with
hyaloido-zonula-iridectomy may be looked into if the other
eye also needs surgery.

Up to now, procedures have been described to treat malignant
glaucoma after it occurs and has required the expertise of a
vitreoretinal surgeon, though IZHV has recently been described
in the treatment of pseudophakic malignant glaucoma.’’
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Notwithstanding, surgeons face an impasse when persistent
anterior chamber shallowing occurs intraoperatively during
phacotrabeculectomy in the absence of supra-choroidal
hemorrhage, despite intense cycloplegia and tight suturing on
the operating table. Most likely, the aqueous fluid in these eyes
was moved during surgery, and they are at a high risk of getting
malignant glaucoma after surgery. Tang et al. showed that it
was accomplished through intraoperative procedures such as
gonioscopy and zonula removal (with or without the periphery
of the capsular bag) that allowed us to ensure that we removed
as much of the vitreous as possible, thus confirming our success
in the surgery, as well as enhancing our ability to see through
the iris. There was also less stress to the conjunctiva due to the
23G vitrector, which allowed for faster wound healing than
with previous methods.*®

Pathak Ray et al. described a simple method for anterior
vitrectomy through the ostium in previously unreported cases
of combined phacotrabeculectomy, which can help prevent this
serious complication in at-risk patients. All complications in this
cohort were directly related to the filtration procedure, and during
the postoperative period, none of the eyes developed malignant
glaucoma. Their findings suggest that ostial [IZHV may be
considered for postoperative prevention of malignant glaucoma in
a subgroup of glaucoma patients with high-risk characteristics.?
The anterior segment surgeon is capable of successfully
performing ostial IZHYV, thereby reducing the patient’s reliance
on a vitreoretinal surgeon. However, there is scarce evidence
regarding the prevention of postoperative malignant glaucoma.
This could be a promising area of future research.

If malignant glaucoma continues to be a challenging clinical
problem, it will result in irreversible blindness if not treated
promptly and adequately. The surgeon must be aware of at-risk
eyes preoperatively and closely monitor them during follow-up
appointments. Early detection is critical for preventing
irreparable visual loss. The prognosis is highly variable and
is determined by the duration and severity of the malignant
glaucoma event. In patients with early-stage glaucoma, if the
attack is halted and IOP is effectively controlled, the prognosis
can be favorable. The issue is that malignant glaucoma
frequently resists conventional therapy, and laser techniques
are not always beneficial. In such circumstances, partial
PPV combined with capsulotomy connecting the vitreous
cavity and the anterior chamber is an effective technique
of intervention in terms of IOP management, postoperative
corrected distance visual acuity, and medication reduction. The
prognosis following laser and surgical treatment is dependent
on the occurrence of complications. Complications following
malignant glaucoma surgery include increased IOP during the
early postoperative period; inflammatory effusion; hyphema;
the occurrence of posterior adhesions; and lack of efficacy
of filtration surgery before the onset of malignant glaucoma,
macular edema, and retinal detachment.® In the case of
postoperative anterior chamber shallowing, it is feasible to do
a capsulotomy using iridectomy, and in most situations, the
use of an Nd:YAG laser is a safe and successful procedure.

In a recent study, Thompson et al. investigated the factors
that affect the surgical outcome of malignant glaucoma. They
reported that vitrectomy was more likely to be successful in
patients with a history of 3 incisional surgeries, [OP 30 mmHg,
or 3 glaucoma drops. They also observed that if vitrectomy was
performed within 30 days, recovery of anatomy, best visual
acuity, and IOP occurred sooner. IOP reduction was greater
in subjects treated with oral carbonic anhydrase inhibitors or
Nd:YAG laser hyaloidotomy and without a history of malignant
glaucoma.®

Malignant glaucoma is an uncommon but dangerous
complication. Although medical and laser modalities contribute
to the management of malignant glaucoma, their effects
are mostly temporary. Thus, the main effective modalities
of treatment are surgical interventions. Numerous surgical
methods and techniques have been introduced in the past
few years. However, no large-scale controlled study has
investigated the efficacy, outcomes, and reoccurrence of
these modalities. Almost all previous studies are case series
of patients with small sample size, and there is no controlled
clinical trial in this regard. However, it seems that a complete
PPV combined with irido-zonulo-capsulectomy to eradicate
the pressure difference between the chambers would achieve
the best results.
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