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M
alignant glaucoma, also commonly known as aqueous 
misdirection syndrome, is a rare form of secondary 
angle-closure glaucoma. This article presents some 
basic pearls and pointers for understanding and 

managing this condition.

 1. MAKE THE CORRECT DIAGNOSIS 
Malignant glaucoma most commonly occurs postop-

eratively, but it can also occur after the use of medications 
that induce miosis or can present spontaneously. The clini-
cal presentation includes diffuse shallowing of the anterior 
chamber with normal or elevated IOP. Some eyes, such as 
those with shallow anterior chambers or peripheral ante-
rior synechiae, appear to be anatomically predisposed to 
malignant glaucoma.1 

To make a diagnosis of malignant glaucoma, angle closure 
secondary to pupillary block must be excluded by ensuring 
the presence of a patent peripheral iridotomy. Unlike acute 
angle-closure glaucoma, in which the anterior chamber is 
shallower peripherally than centrally, the anterior chamber 
in malignant glaucoma is more uniformly shallow (Figure). 
Ultimately, a diagnosis of malignant glaucoma is a clinical 
diagnosis of exclusion, and many of the signs and symptoms, 
such as eye pain or elevated IOP, are nonspecific.1

Ultrasound biomicroscopy can facilitate the diagnosis of 
malignant glaucoma and can be used to monitor treatment 
effect. Ultrasound biomicroscopy features of malignant 
glaucoma include anterior rotation of the ciliary processes, 
often with iris apposition; iridocorneal touch; and anterior 
displacement of the lens-iris diaphragm.2

 2. CONSIDER THE POTENTIAL MECHANISM 
The exact mechanism of malignant glaucoma is unclear 

and may ultimately be multifactorial. One theory is that an 
increased volume or misdirected flow of aqueous behind the 

ciliary body, posterior lens capsule, and anterior hyaloid is 
unable to reach the anterior chamber, causing the volume 
of the vitreous cavity to expand.3 This increase in positive 
pressure posteriorly leads to forward movement of the lens-
iris diaphragm, causing angle closure and, in many cases, 
increased IOP. 

It is important to note, however, that malignant glaucoma 
that occurs after filtering surgery for glaucoma may present 
with normal IOP, given the presence of an alternative outflow 
pathway for aqueous. Others have postulated that choroidal 
expansion may be primarily responsible for the syndrome.4 
Regardless of the exact mechanism, the treatment algorithm 
is largely the same, with the aim of eliminating the pressure 
gradient between anatomic compartments within the eye.
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Prompt recognition and treatment are essential to reduce the risk of vision loss.
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s

   Malignant glaucoma is a serious form of 
secondary angle-closure glaucoma that presents 
acutely, often with significantly elevated IOP. 

s

   Malignant glaucoma that occurs after glaucoma 
filtering surgery may present with normal IOP, 
given the presence of an alternative outflow  
pathway for aqueous.

s

   Although the exact mechanism of malignant 
glaucoma is unclear and may be multifactorial, the 
treatment algorithm is usually the same, aiming to 
eliminate the pressure gradient between anatomic 
compartments within the eye.
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 3. BEGIN WITH MEDICAL MANAGEMENT  
Once a patent peripheral iridotomy 

is in place to treat or exclude any 
component of pupillary block, medical 
management of malignant glaucoma 
typically starts with topical cyclople-
gic agents in an attempt to shift the 
lens-iris diaphragm posteriorly. Given 
that miotics can move the lens-iris 
diaphragm anteriorly, their use in these 
cases is contraindicated. 

If the syndrome persists, topical and 
systemic aqueous suppressants, such 
as carbonic anhydrase inhibitors, can 
next be used to decrease aqueous pro-
duction. Use of an intravenous hyper-
osmotic agent, such as mannitol, is 
often indicated in order to dehydrate 
the vitreous cavity. 

Medical management of malig-
nant glaucoma has been reported to 
be successful in about 50% of cases, 
although rates of recurrence after 
apparently successful medical treat-
ment are not insignificant. As such, 
medications should be tapered gradu-
ally to prevent relapse.

 4. MOVE TO LASER TREATMENT AS THE  
 NEXT STEP 

If medical management fails, laser 
management may be indicated. 
Nd:YAG capsulotomy or hyaloidotomy 
can be used to create a passage for 
fluid to move between the anterior and 
posterior segments and thereby elimi-
nate any pressure gradient contributing 
to or causing malignant glaucoma. 

In some cases, posterior capsu-
lotomy can entirely resolve malig-
nant glaucoma, particularly when 
fluid collection is visible behind the 
posterior capsule. In other instances, 
the Nd:YAG laser should be used to 
perform an anterior hyaloidotomy to 
relieve any pressure gradient between 
the anterior and posterior chambers. 
Capsulotomy and hyaloidotomy are 
usually indicated only in pseudopha-
kic and aphakic eyes, although laser 
hyaloidotomy can potentially be per-
formed through a peripheral iridotomy 
in phakic patients.

 5. PROGRESS TO INCISIONAL SURGERY  
 AS NEEDED 

Vitrectomy is the mainstay of inci-
sional surgery to treat malignant glau-
coma.5-7 That being said, there are many 
variations of technique that can help 
resolve the condition. Core vitrectomy 
can be effective alone or in combina-
tion with lensectomy or with the com-
bination of iridectomy, zonulectomy, 
and hyaloidectomy. Core vitrectomy 
alone is less effective in resolving malig-
nant glaucoma in phakic patients than 
in pseudophakes; in phakic patients, 
success rates improve when core vitrec-
tomy is combined with lensectomy. 

Although core vitrectomy via the 
pars plana has long been considered 
the gold standard for incisional surgical 
management of malignant glaucoma, 
anterior vitrectomy combined with iri-
dectomy, zonulectomy, and hyaloidec-
tomy in pseudophakic patients may be 
equally effective.8 This approach would 
be particularly attractive in settings in 
which a vitreoretinal surgeon is not 
readily available. Phakic patients can 
benefit from phacoemulsification prior 
to augmented anterior vitrectomy. 

 CONCLUSION 
Although rare, malignant glaucoma is 

a serious form of secondary angle-closure 
glaucoma that presents acutely, often 
with significantly elevated IOP. Prompt 

recognition of this condition and treat-
ment to eliminate the pressure differen-
tial between the anterior and posterior 
segments are essential to reduce the risk 
of severe, permanent vision loss. n

1. Halenda KM, Bollinger KE. Current concepts on aqueous misdirection. Curr 
Ophthalmol Rep. 2019;7:150.
2. Trope GE, Pavlin CJ, Bau A, Baumal CR, Foster FS. Malignant glaucoma. Clinical 
and ultrasound biomicroscopic features. Ophthalmology. 1994;101(6):1030-1035.
3. Shaffer RN. The role of vitreous detachment in aphakic and malignant 
glaucoma. Trans Am Acad Ophthalmol Otol. 1954;58:217.
4. Quigley HA, Friedman DS, Congdon NG. Possible mechanisms of primary angle-
closure and malignant glaucoma. J Glaucoma. 2003;12(2):167-180. 
5. Harbour J, Rubsamen PE, Palmberg P. Pars plana vitrectomy in the manage-
ment of phakic and pseudophakic malignant glaucoma. Arch Ophthalmol. 
1996;114(9):1073-1078.
6. Tsai JC, Barton KA, Miller MH, et al. Surgical results in malignant glaucoma 
refractory to medical or laser therapy. Eye (Lond). 1997;11(5):677-681.
7. Byrnes GA, Leen MM, Wong TP, Benson WE. Vitrectomy for ciliary block 
(malignant) glaucoma. Ophthalmology. 1995;102:1308-1311. 
8. Zarnowski T, Wilkos-Kuc A, Tulidowicz-Bielak M, et al. Efficacy and safety of a 
new surgical method to treat malignant glaucoma in pseudophakia. Eye (Lond). 
2014;28:761-764. 

MALIK Y. KAHOOK, MD
n  Professor and The Slater Family Endowed Chair in 

Ophthalmology, University of Colorado School of 
Medicine, Aurora

n Member, GT Editorial Advisory Board
n malik.kahook@ucdenver.edu
n  Financial disclosure: Patent royalties (Alcon, Fluent 

Ophthalmics, Johnson & Johnson Vision, New 
World Medical, ShapeTech, SpyGlass Ophthalmics), 
Consultant (Alcon, Allergan, New World Medical)

LEONARD K. SEIBOLD, MD
n  Associate Professor, University of Colorado School of 

Medicine, Aurora
n leonard.seibold@ucdenver.edu 
n Financial disclosure: None

JEFFREY R. SOOHOO, MD
n  Associate Professor, University of Colorado School of 

Medicine, Aurora
n jeffrey.soohoo@ucdenver.edu 
n Financial disclosure: None

Figure. In malignant glaucoma, the anterior  
chamber is more uniformly shallow than in acute  
angle-closure glaucoma.

 “ U L T I M A T E L Y ,  A  D I A G N O S I S  

 O F  M A L I G N A N T  G L A U C O M A  

 I S  A  C L I N I C A L  D I A G N O S I S  O F  

 E X C L U S I O N ,  A N D  M A N Y  O F  

 T H E  S I G N S  A N D  S Y M P T O M S …  

 A R E  N O N S P E C I F I C . ” 


