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Malignant glaucoma: disease course and treatment

HIGHLIGHTS
The defining characteristics
of malignant glaucoma is the
occurrence of an increased
and uncontrolled intraocular

pressure, as a consequence
of prior intraocular surgeries.
If left untreated or treated
inadequately, it can lead to
vision loss.
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ABSTRACT

Diagnosis of malignant glaucoma presents a challenge due to subtle symptoms
in early stages of the disease, making increased intraocular pressure a pivotal
indicator, often accompanied by inflammation and corneal edema. Diagnostic
modalities, including ultrasound biomicroscopy and anterior segment optical
coherence tomography, play crucial roles in visualizing anatomical changes in
the ciliary body and anterior chamber. The classic slit lamp examination, com-
plemented by tonometry, remains a fundamental diagnostic tool. A stepwise
therapeutic approach is essential, beginning with pharmacological interven-
tions aimed at intraocular pressure reduction and subsequent restoration of the
anterior chamber configuration. The first stage of treatment is pharmacother-
apy. Laser therapies, such as iridotomy and Nd:YAG laser treatment, address
angle closure. In resistant cases, a surgical approach, such as irydo-zonulo-hia-
loidotomy may be considered.
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INTRODUCTION

In the 19" century, Albrecht von Grife, a German ophthal-
mology specialist, attempted to define the disease known as
malignant glaucoma [1]. Despite years of observation this
rare disease, still evokes curiosity in the field of ophthal-
mology. In this disorder, an elevated intraocular pressure
(IOP), and shallow anterior eye chamber can be observed.
Patients who underwent intraocular surgeries are at par-
ticular risk of the aforementioned disease. Malignant glau-
coma leads to vision loss. An unequivocal etiopathogenesis
is very difficult to establish, thus it is considered a multifac-
torial disease [2].

GLAUCOMA

Glaucoma is a term used to describe a group of diseases,
characterized by progressive neuropathy of the optic nerve.
Ganglion cells undergo fibrosis, leading to changes within
the optic nerve head [3].

The main risk factor of the disease occurrence is an exces-
sively elevated IOP, which damages the ganglionic cells.
The accepted norm for IOP is between 10 mmHg and
21 mmHg. There are various risk factors for the disease,
such as: older age, Afro-American ethnicity, positive family
history, diabetes, myopia, hormonal contraception, cardio-
vascular diseases [4].

Many types of glaucoma are distinguished, defined by the
causes and the progression of glaucoma neuropathy [5].
Furthermore, there is as an additional subdivision, which
takes into account the angle of filtration, as well as the ab-
sence or presence of factors predisposing to increased IOP
and the time of disease onset [6].

MALIGNANT GLAUCOMA

Malignant glaucoma, also known as the aqueous misdirec-
tion syndrome, is a relatively rare disease, that most com-
monly develops a few days after surgery and as a complica-
tion of intraocular procedures [7]. It is a disease that most
commonly affects patients already suffering from closed or
narrow-angle glaucoma. It is noteworthy, that a significant
majority of patients with post-operative malignant glau-
coma are white people with primary closed angle-glauco-
ma [8].

The most characteristic feature is the elevation of IOP and
shallowing of the anterior chamber, caused by an accumu-
lation of aqueous humor behind the ciliary body, the pos-
terior lens capsule, and anterior boundary of the vitreous
humor. This pathomechanism leads to the blockage of
spontaneous aqueous humor flow into the anterior cham-
ber, resulting in the relocation of the lens-iris or iris-vitre-
ous diaphragm forward, as well as the closure of the filtra-
tion angle [9, 10].

Hypotheses have been formulated that attempt to explain
the unequivocal causes of malignant glaucoma. Factors
such as aqueous misdirection syndrome or direct angle clo-
sure have been considered [11]. Procedures associated with
high risk of developing malignant glaucoma include trabe-
culotomy and other invasive anti-glaucoma treatments.
Surgeries viewed as routine, such as cataract surgery, or
more sophisticated like vitrectomy, corneal transplant con-
tribute to the occurrence of the discussed disease. All pro-
cedures involving the shallowing of the anterior chamber
pose high risk [2].

Malignant glaucoma is a disease that may pose a challenge
for the physician, since its symptoms are not straightfor-
ward, especially in the initial phases of the disease. In the
absence of an increased IOP, the diagnosis may be difficult
to establish. Initially there may be an improvement in near
vision, resulting from a shift in refraction due to the for-
ward displacement of the lens and iris. As a consequence
of high IOP, exceeding 21 mmHg, patients experience eye
pain, while physical examination reveals inflammation and
a developing corneal edema [8].

The most common symptoms include redness of the eye
and significant deterioration of vision, which become no-
ticeable after some time from the onset of the disease (fol-
lowing initial myopization with an improvement of near
vision). Depending on the IOP values, patients may expe-
rience nausea and vomiting [9].

DIAGNOSTICS

The most efficient examination used to diagnose malignant
glaucoma is a biomicroscopic ultrasound (UBM) (fig. 1).
This method allows imaging of the anterior rotation taking
place in the ciliary body along with the shift of the lens-iris
diaphragm, which is responsible for the lens relocation and
closure of the drainage angle [12].

A new method used in the diagnosis of malignant glauco-
ma is the anterior segment optical coherence tomography
(AS-OCT). With the OCT apparatus, it is possible to assess
the anterior eye chamber. It is a similar diagnostic tool to
UBM, yet it does not provide high resolution and visibili-
ty of individual pathological changes occurring behind the
iris [[13] (fig. 2)].

The most commonly used diagnostic method in the initial di-
agnosis of malignant glaucoma is the slit lamp examination.
In this examination, a noticeable shallowing of the central
and peripheral anterior chamber of the eye is observed. The
examination should be complemented by tonometry [14].

TREATMENT

Treatment objectives should primarily focus on the initial
reduction of IOP, followed by the restoration of the anterior
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Slit-lamp examination and ultrasound biomicroscopy (UBM) before (A-B) and after (C~D) anterior vitrectomy in a patient with malignant glaucoma [15].

Slit-lamp (A) and AS-0CT (B-D) examination of the right eye (0D) 10 days after total cataract extraction. A shallow anterior chamber
and closed angle are seen despite the absence of the lens and lens capsule (A, B) [16].
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eye chamber’s configuration. This aims to reestablish the
flow of aqueous humor from the posterior to the anterior
chamber of the eye [2].

The therapeutic approach begins with pharmacological
interventions and, if unsuccessful, progresses to a step-
wise inclusion of laser and surgical treatments [2, 8, 10].
Pharmacological treatment is designed to achieve rapid
pressure control to prevent optic nerve damage. Typically
this intervention is administered 3-5 days prior to surgi-
cal interventions [3, 9, 14]. Pharmacological intervention
demonstrates efficacy within the initial 5 days of treatment
initiation, yielding positive outcomes in 50% of cases [13].
This finding aligns with the early work of Simmons who re-
ported that 50% of patients respond sufficiently to pharma-
cological treatment alone [17].

Pharmacological intervention involves topical or systemic
administration of -blockers, carbonic anhydrase inhib-
itors (e.g., acetazolamide), and a-agonists to reduce the
production of aqueous humor. Cycloplegic drugs such as
atropine or phenylephrine deepen the anterior chamber
and shift the lenticular-iris diaphragm posteriorly, there-
by facilitating the passage of aqueous humor [2, 8, 10, 13].
Steroids can be employed to reduce inflammation, while
osmotic agents (e.g., mannitol, glycerol) remove fluid from
vitreous body [2, 8].

If further intervention becomes imperative, the subse-
quent therapeutic measure involves laser therapy. Irido-
tomy or argon laser peripheral iridoplasty, both serve to
open the anterior chamber angle [3, 18].

The use of an Nd:YAG laser facilitates capsulotomy with
hyaloidotomy and iridotomy in aphakic or pseudophakic
eyes. In cases where iridotomy has previously been per-
formed, the procedure may proceed without it. This laser
treatment established flow from the posterior eye cham-
ber to the anterior by destruction of the anterior surface of
the vitreous body. However, this technique is not advised
in phakic eyes due to the high risk of lens damage [2].
Nd:YAG laser treatment proves efliciency in maintaining
the patency of aqueous humor flow subsequent to surgical
interventions to prevent or treat recurrences of malignant
glaucoma [7, 13].

One of the initial intraoperative procedures performed
when malignant glaucoma features become apparent is
aqueous humor aspiration (Chandler’s procedure). Howev-
er, this procedure alone fails to establish adequate commu-
nication between the posterior and anterior segments of the
eye, consequently leaving the issue of fluid accumulation in
the vitreous body unresolved [2]. Additional measures are
required to establish a patent communication between the
posterior and anterior chamber of the eye.

Vitrectomy in the absence of other techniques does not
yield high success rates for both phakic and aphakic/pseu-
dophakic eyes. However, the combination of pars plana vit-

rectomy (PPV) with iridectomy, capsulectomy and zonulec-
tomy significantly enhances success rates. For phakic eyes,
simultaneous lensectomy is recommended to achieve high-
er success rates [2]. An optimized treatment approach in-
volves combining PPV with phacoemulsification, coupled
with zonulo-hyaloidectomy-iridectomy, to achieve optimal
results [14]. Partial PPV with peripheral lens capsule exci-
sion has been reported as an efficient treatment strategy,
although it often requires local antiglaucoma treatment for
successful long-term pressure control [3].

Patients who have previously manifested malignant glau-
coma subsequent to cataract surgery are at increased risk
to develop this condition in the contralateral eye. Conse-
quently, some authors recommend iridotomy/iridectomy
or preventive anterior vitrectomy concurrent with planned
phacoemulsification for individuals scheduled for cataract
surgery [2, 3, 8, 9].

Pharmacological treatment can be tapered gradually upon
normalization of IOP post-surgery, but some patients may
require indefinite pharmacological treatment or depending
on the previously performed measures additional surgical
intervention [13].

Irido-zonulo-hyaloidotomy

Irido-zonulo-hyaloido-vitrectomy represents an alternative
therapeutic approach for refractory malignant glaucoma
cases, characterized by uncontrolled IOP despite conven-
tional interventions such as pharmacotherapy, laser treat-
ment, and the Chandler procedure — a technique involving
vitreous aspiration by a needle [19, 20]. In instances of re-
current elevated IOP, the establishment of communication
between the posterior and anterior segments of the eye has
proven unsuccessful, necessitating the restoration of con-
tinuous communication [21].

To reform the anterior chamber of the eye, a procedure
of paracentesis is conducted, and subsequently a visco-
elastic agent is applied. Subsequently, side ports are in-
serted, and a core vitrectomy is performed. Iridectomies
using a vitreous cutter are carried out through the anterior
approach. Subsequently, hyaloidotomy, zonulectomy, and
posterior capsulotomy are performed using a vitreous cut-
ter through the pars plana approach, all under direct visu-
alization through the patent iridectomies. A comprehen-
sive vitrectomy of the vitreous base concludes the surgery,
deepening the anterior chamber [20].

While relapse rates for medical therapy, laser therapies, or
vitrectomy alone range between 66% and 100%, the combi-
nation of iridectomy, capsulectomy, and zonulectomy with
pars plana vitrectomy has demonstrated a significantly im-
proved success rate [22]. There are detailed descriptions
regarding the application of irido-zonulo-hyaloido-vitrec-
tomy in pseudophakic eyes [20, 21], while others recom-
mend its combination with phacoemulsification [22].
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Currently, there is limited published literature on this sub-
ject, and further studies are imperative to establish com-
prehensive guidelines for the management of refractory
malignant glaucoma. Nevertheless, irido-zonulo-hyaloido-
-vitrectomy has proven to be a highly effective treatment
method in a subset of cases, demonstrating considerable
potential for future applications of this technique.

CONCLUSION

Malignant glaucoma constitutes an ophthalmological emer-
gency, presenting a high risk for irreversible loss of vision if
not promptly and adequately treated. This disease is influ-
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enced by various risk factors but most commonly manifests
in individuals already afflicted by glaucoma and emerges after
procedures such as penetrating antiglaucoma interventions
and other intraocular procedures. The primary therapeutic
objective is pharmacological reduction of IOP to prevent oc-
ular nerve damage through the administration of topical and
systemic medications. Subsequently, laser and eventually sur-
gical interventions target resolving the cause for the aqueous
humor blockage. Some authors advocate for preventive treat-
ment in patients at high risk to develop malignant glaucoma.
In persistently relapsing cases irido-zonulo-hyaloido-vitrec-
tomy gives good results to restore the patency of communica-
tion between the posterior and anterior eye chamber.
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