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SUMMARY 

We investigated the surgical results in 25 patients 
identified with malignant (ciliary block) glaucoma. Four 
of these patients (16%) had successful outcomes 
following laser treatment alone. Nineteen patients 
(76%) underwent microsurgery for glaucoma refractory 
to conventional medical and/or laser therapy and are 
the subjects of this study. Core vitrectomy was 
successful in 4 of 6 pseudophakic patients (67%) and 
in 1 of 4 phakic patients (25%). Combined cataract 
extraction and vitrectomy had a higher success rate in 
patients undergoing posterior capsulectomy at the time 
of surgery (5 of 6 patients; 83%) compared with those 
patients left with an intact posterior capsular bag (1 of 4 
patients; 25%). Intracapsular cataract extraction was 
successful in 1 of 2 patients (50%). We conclude that 
surgical vitrectomy in the presence of an intact poster
ior capsule may preclude the surgical resolution of 
aqueous misdirection. In eyes with pre-existing catar
act, we recommend combined lens extraction, primary 
posterior capsulectomy and surgical vitrectomy for the 
surgical management of phakic malignant glaucoma. 

Malignant glaucoma is a rare and serious complica
tion following intraocular surgery that is charac
terised by a shallow or flat anterior chamber and an 
elevated intraocular pressure in the presence of a 
patent iridotomy.l-4 The aetiology is thought to be 
related to anatomical obstruction of aqueous flow at 
the anterior hyaloid/zonule-lem,lciliary process inter
face. Various other terms such as aqueous misdirec
tion syndrome, ciliolenticular glaucoma, ciliary block 
glaucoma and ciliovitreal block glaucoma have been 
proposed based on presumed pathophysiological 
mechanisms. 
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Medical treatment with vigorous cycloplegia, aqu
eous suppression and dehydration of the vitreous 
with intravenous or oral hyperosmotic agents is the 
usual first-line treatment.5,6 If medical treatment is 
unsuccessful, good results have been obtained in 
aphakic and pseudophakic patients with laser hya
loidotomy or capsulotomy performed with the 
Nd:YAG laser.7-11 In pseudophakic patients, Little 
and HitchingslO have advocated the positioning of 
the caps ulotomy peripheral to the lens optic to avoid 
the risk of subsequent blockage of aqueous flow by 
the juxtaposed optic. Herschler12 has also reported 
the use of the argon laser to treat the ciliary 
processes via the transpupillary route in aphakic 
patients with malignant glaucoma. 

In cases resistant to medical or laser treatment, 
surgical treatment is often necessary to correct the 
aqueous misdirection. Early surgical techniques for 
this condition included posterior sclerectomy13 and 
lens extraction.14 Shaffer15 noted the importance of 
vitreous loss during lens extraction in order for the 
procedure to be successful. Chandler16 described the 
procedure of deep vitreous aspiration with anterior 
chamber deepening. More recently, Lynch and 
colleagues17 have advocated pars plana vitrectomy 
and posterior capsulectomy. 

In an attempt to better understand the surgical 
treatment of malignant glaucoma, we reviewed our 
surgical results in patients refractory to conventional 
medical and/or laser therapy. 

PATIENTS AND METHODS 

We reviewed the medical records of all patients with 
malignant glaucoma seen by either of two glaucoma 
specialists (R.A.H. or M.H.M.) from 1 January 1988 
to 31 December 1994. Malignant glaucoma was 
defined as a shallow or flat central anterior chamber 
associated with elev.ated intraocular pressure, intact 
peripheral iridotomy, forward movement of the iris/ 
anterior hyaloid face, and posterior misdirection of 
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aqueous fluid. Twenty-five patients with malignant 
glaucoma were identified. Of these 25 patients, 19 
(76%) underwent surgical intervention for refractory 
malignant glaucoma and had a minimum of 3 months 
post-operative follow-up. All 19 patients were 
diagnosed with malignant glaucoma by either 
R.A.H. or M.H.M. and were deemed to require 
surgical intervention to relieve the condition. Only 
the first eye of 3 patients who developed bilateral 
malignant glaucoma during the study period was 
considered in the analysis of surgical outcomes. 

Of the 6 patients excluded from the study, 4 had 
been treated successfully with Nd:YAG hyaloidot
omy either through a patent iridectomy or through 
the pupillary space (in a pseudophakic eye). Another 
patient had successful resolution of the aqueous 
misdirection with intensive mydriatic and cycloplegic 
medical therapy complemented with aqueous sup
pressants. One additional patient had inadequate 
surgical follow-up of less than 3 months duration. 

The medical records of the remaining 19 patients 
were reviewed to obtain the following information: 
demographics; previous ocular surgical history; pre
disposing risk factors; type of surgical procedure 
performed; pre-operative and post-operative visual 

Table I. Individual patient data 

Patient Age (years/ 
Pre-surgical 
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acmtIes, intraocular pressure and antiglaucoma 
medications; significant complications; reoperations 
or additional procedures. Patients were divided into 
the following surgical subgroups: aphakic or pseudo
phakic core vitrectomy, phakic core vitrectomy, 
combined cataract extraction and vitrectomy with 
primary posterior capsulectomy, combined cataract 
extraction and vitrectomy with intact posterior 
capsule, and intracapsular cataract extraction. The 
above demographic data are summarised in Table I. 

Surgical success and failure were defined prior to 
data analysis. Failure was defined as failure to break 
the ciliolenticular block, vitrectomy reoperation (or 
recommendation thereof) or devastating complica
tion. In each surgical subgroup, surgical outcome was 
determined by the percentage of successful cases and 
the need for additional procedures (Table II). Given 
the relatively small numbers of patients enrolled in 
each subgroup, Kaplan-Meier survival curve analysis 
of the data was deferred. 

RESULTS 
Core Vitrectomy 

Core vitrectomy was performed in a total of 10 
patients. The procedure involved removal of cortical 

Post-surgical 

no. ethnicity/sex Diagnosis Lens status Prior sugery VA, lOP Procedure VA, lOP F/U (months) Outcome/comments 

l. 84/AsianlM PEX Pseudophakic CE CF,65 PPV 6/12, 19 6 
2. 75/Cauc/F POAG Pseudophakic CE, Trab CF,38 AV 6/36, 16 3 
3. 64/Cauc/F ACG Pseudophakic Trab, CE 6/18, NR AV 6/36, 16 5 
4. 69/Cauc/F ACG Pseudophakic Surg PI. CE 6/60,27 AV 6/9,17 43 
5, 77/Cauc/F POAG Pseudophakic CE, Trab, MI 6/36. 40 AV HM,24 1 
6. 711Cauc/M ACG Pseudophakic CE 6/36,43 AV 6/60,40 1 
7. 33/AsianlF ACG Phakic Trab 6/5.23 PPV 6/12, 21 11 
8. 39/Cauc/F ACG Phakic Trab 6/9,20 PPV 6/9,26 0,3 
9. 44/Cauc/F ACG Phakic Trab 6/24,48 PPV 6/24, 50 0.3 

10. 56/Cauc/F ACG Phakic Trab 6/12, 32 PPV 6/24, NR 0,5 
11. 63/Cauc/F ACG Phakic Trab 6/60,26 Vitlen HM,18 49 
12. 45/Cauc/F ACG Phakic Trab x 2 HM,32 CE/PC/PPV 6/18. 25 16 
13. 27/Cauc/F ACG Phakic Trab 4/36, 16 CE/PClAV HM,38 11 
14. 44/Cauc/F ACG Phakic Trab 6/9,30 PPV/CE 6/9, 18 13 
15, 38/Cauc/F ACG Phakic Surg PI, Trab 6/60,22 PPV/CE NR,42 2 
16. 75/Cauc/F ACG Phakic Trab 6/18,48 PPV/CE 6/18,28 3 
17, 711Cauc/F ACG Phakic Trab 6/36,47 PPV/CE 6/9,26 2 
18. 82/Cauc/F PEX Phakic None 6/36, 15 ICCE 6/9, 10 65 
19. 62/Cauc/F ACG Phakic Trab 6/18, 17 ICCE 6/18, 32 15 

Cauc, Caucasian; F, female; M, male; VA, visual acuity; lOP, intraocular pressure (mmHg); NR. not recorded; F/U, follow-up. 
Diagnosis: PEX, pseudoexfoliative glaucoma; POAG. primary open angle glaucoma; ACG, primary angle closurC) glaucoma, 
Prior surgery: CE, cataract extraction; Trab, trabeculectomy; Surg PI, surgical peripheral iridectomy; MI, Molteno implant. 

Success 
Success 
Success 
Successa 
Failurea 
Failurea 
Successa 
Failurea 
Failurea 
Failurea 
Successa 
Successa 
Failurea 
Successa 
Failurea 
Failurea 
Failurea 
Success 
Failurea 

Procedure: PPV, pars plana vitrectomy; A V, anterior vitrectomy; Vitlen, vitreolensectomy; CE, cataract extraction; PC, posterior capsulectomy; 
ICCE, intracapsular cataract extraction. 
aOutcomelcomments: Patient 4: Developed malignant glaucoma in the other eye, Patient 5: Required repeat vitrectomy with subsequent 
suprachoroidal haemorrhage in affected eye; developed malignant glaucoma in the other eye. Patient 6: Underwent further Nd:YAG 
cyclophotocoagulation treatment. Patient 7: Though successful, suffered a vitreous haemorrhage post-operatively which spontaneously cleared. 
Patient 8: Underwent subsequent lens aspiration/primary posterior capsulorhexis/anterior vitrectomy with successful follow-up of 6 months. Patient 
9: Underwent subsequent phacoemulsification/primary posterior capsulorhexis/anterior vitrectomy with successful follow-up of 3 months. Patient 
10: Underwent subsequent successful extracapsular cataract exrtaction with planned anterior vitrectomy through a posterior capsulectomy. Patient 
11: Resolution of malignant glaucoma; though patient subsequently developed corneal decompensation secondary to bullous keratopathy and had 
decreased visual acuity. Patient 12: Developed ocular hypertension with early optic disc changes. Patient 13: Underwent trabeculectomy with 
mitomycin C for subsequent pressure elevation. Patient 14: Though successful, patient required Nd:Y AG posterior capsulotomy on first post
operative day. Patient IS: Patient required repeat vitrectomy and trabeculectomy with 5-fluorouracil. Patient 16: Patient required repeat vitrectomy 
and trabeculectomy, Patient 17: No resolution of malignant glaucoma; patient underwent subsequent cyclodestruction procedure; developed 
malignant glaucoma in the other eye. Patient 19: Required revision of right trabeculectomy. 
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vitreous in the anterior vitreous cavity through either 
an anterior or a pars plana approach (no attempt was 
made to trim the vitreous base). Of 6 patients who 
were pseudophakic and had posterior chamber 
intraocular lenses, 4 (67%) had successful outcomes 
with a mean follow-up of 14.3 ± 19.2 months. Of the 
2 patients with failed surgeries, patient 5 required 
repeat pars plana vitrectomy and enlargement of the 
peripheral iridectomy at 1 month post-operatively. 
This patient suffered a limited suprachoroidal 
haemorrhage at the time of repeat vitrectomy. 
Patient 6 had continued increased intraocular pres
sure after pseudophakic vitrectomy and required 
Nd:YAG cyclophotocoagulation treatment approxi
mately 1 month later. 

Only 1 of 4 (25%) phakic patients who had core 
vitrectomy had successful surgery. Patient 7 had pars 
plana vitrectomy after developing malignant glau
coma following trabeculectomy. The patient suffered 
a vitreous haemorrhage post-operatively which 
cleared spontaneously. At follow-up 10 months 
later, the patient had a borderline intraocular 
pressure of 21 mmHg on no medication. Patient 8 
had pars plana vitrectomy, but underwent successful 
lens aspiration/primary posterior capsulorhexis/ 
anterior vitrectomy approximately 9 days later for 
elevated intraocular pressure and recurrence of lens 
touch. Patient 9 had initial success with pars plana 
vitrectomy, but returned 10 days later with elevated 
intraocular pressure of 57 mmHg. The patient had 
successful phacoemulsification/primary posterior 
capsulorhexis/anterior vitrectomy. Patient 10 also 
had pars plana vitrectomy following the development 
of malignant glaucoma 1 day post-trabeculectomy. 
The patient still had persistence of the aqueous 
misdirection after phakic vitrectomy and required 
anterior chamber re-formation and revision of 
trabeculectomy. The patient had subsequent extra
capsular cataract extraction with planned anterior 
vitrectomy through a posterior capsulectomy (see 
below). 

Cataract ExtractionNitrectom y 

Five of 6 (83 %) patients had resolution of their 
ciliolenticular block following cataract extraction and 
primary vitrectomy combined with primary posterior 

Table II. Results of surgical procedures for refractory malignant 
glaucoma 

Success Percentage 
Surgical procedure rate successful 

Pseudophakic vitrectomy 4/6 67% 
Phakic vitrectomy 114 25% 

Cataract extraction and vitrectomy 5/6 83% 
(posterior capsulectomy) 

Cataract extraction and vitrectomy 114 25% 
(no capsulectomy) 

Intracapsular cataract extraction 112 50% 

capsulectomy. After failure of phakic vitrectomy 
surgery, patients 8 and 9 subsequently underwent 
phacoemulsification, primary posterior capsulect
omy, and ocutome vitrectomy with successful out
comes. In both these patients, we employed the 
technique of posterior continuous tear capsulorhexis 
described by Gimbel and Neuhann.18 Patient 10, with 
initial failure of a phakic vitrectomy, had subsequent 
resolution of the ciliary block glaucoma following 
extracapsular cataract extraction with planned ante
rior vitrectomy through a posterior capsulectomy. 
Patient 11 underwent successful vitreolensectomy, 
though the visual acuity at the last follow-up 
examination was decreased due to corneal decom
pensation secondary to bullous keratopathy. Patient 
12 had a successful outcome following combined 
extracapsular cataract extraction, posterior capsu
lectomy, and ocutome vitrectomy through a pars 
plana approach. At last follow-up 16 months later, 
there had been no recurrence of the malignant 
glaucoma though the patient had ocular hyperten
sion with early optic disc changes. Patient 13 had left 
extracapsular cataract extraction, posterior capsu
lectomy and limited ocutome vitrectomy. Approxi
mately 11 months later the patient developed 
uncontrolled intraocular pressure elevation in that 
eye and underwent trabeculectomy with mito
mycin C. 

Only 1 of 4 (25 % ) patients who underwent 
combined cataract extraction and vitrectomy in the 
presence of an intact posterior capsule was classified 
as a surgical success. Patient 14 had successful 
combined pars plana vitrectomy and extracapsular 
cataract extraction with follow-up of 13 months, 
though she required Nd:YAG posterior caps ulotomy 
on the first post-operative day after a shallow 
anterior chamber was noted. Patients 15 and 16 
required reoperations with vitrectomy and filtration 
surgery after they were noted to have elevated 
intraocular pressures with only partial resolution of 
ciliary block. Finally, patient 17 underwent cyclo
destruction surgery following unsuccessful resolution 
of malignant glaucoma after combined cataract and 
vitrectomy surgery. 

One of 2 patients (50%) had successful surgery 
following intracapsular cataract extraction. Patient 18 
had successful surgery with follow-up of 65 months, 
whereas patient 19 required revision of trabeculect
omy approximately 15 months after intracapsular 
cataract extraction. 

DISCUSSION 

In malignant glaucoma, the site of aqueous obstruc
tion appears to be at the level of the zonules/pars 
plicata. In the aphakic eye with this entity, forward 
movement of the anterior hyaloid face and apposi
tion of the vitreous body near the ciliary processes 
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causes posterior diversion of aqueous humour into 
the vitreous. Epstein and colleagues19 have suggested 
that increased vitreous volume from this misdirection 
of aqueous leads to the classical finding of shallowing 
of the anterior chamber with increased intraocular 
pressure. A vicious cycle of vitreous expansion with 
decreased vitreal permeability and subsequent pres
sure elevation is thus established. In contrast 
Levene20 has postulated that direct lens block is the 
primary mechanism for malignant glaucoma. In his 
model, the accumulation of aqueous in the vitreous 
occurs only as a secondary phenomenon, further 
increasing the vitreous pressure and aggravating the 
primary lens block. 

In our study vitrectomy alone had a greater 
success rate in pseudophakic rather than phakic 
patients. Four of 6 (67%) pseudophakic patients had 
successful surgery as compared with only 1 of 4 
(25%) phakic patients. Our findings concur with 
those of Byrnes et ai.,2l which suggested that the 
success of surgical vitrectomy was greater in the 
absence of the natural lens. Byrnes and colleagues 
have also reported a trend toward a higher recur
rence of ciliary block (following vitrectomy) in 
phakic patients as compared with pseudophakic 
patients. We believe, like Byrnes et at., that these 
differences may be explained by the greater difficulty 
in obtaining a complete vitreous removal in a phakic 
eye. The presence of an intact lens may decrease the 
likelihood of successful release of the trapped 
aqueous pocket, especially along the hyaloid face 
region adherent to the posterior lens capsule. 

Our results also suggest a trend towards greater 
surgical success in patients undergoing primary 
posterior capsulectomy and surgical vitrectomy at 
the time of their cataract extraction for malignant 
glaucoma. Only 1 of 4 (25 %) patients had resolution 
of their aqueous misdirection following lens extrac
tion and surgical vitrectomy. In our patients under
going primary posterior capsulectomy at the time of 
lens extraction and vitrectomy, 5 of 6 (83 %) were 
classified as surgical successes. Our capsulectomy 
technique involved either performing a posterior 
capsulorhexis as described by Gimbel and Neu
hann18 or a capsulectomy with the ocutome vitrect
omy device. In each case, the posterior capsulectomy 
was sufficiently large to allow adequate excision of 
cortical vitreous through the created opening (how
ever, the actual dimensions of the capsulectomies 
were not recorded in the operative records). 

In their series of 3 patients with posterior chamber 
intraocular lenses, Lynch and colleagues17 reported 
that a small area of peripheral lens zonules and 
capsule was excised along with the core vitrectomy. 
They advocated a posterior capsulectomy for the re
establishment of a direct pathway for aqueous flow 
through the zonular-capsular region. Momoeda 
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et at.22 also reported success with lens removal in 
five phakic eyes with malignant glaucoma. However, 
Momoeda and colleagues performed their surgeries 
via an anterior pars plana vitrectomy combined with 
intracapsular lens extraction through a corneal 
incision. In all 5 eyes the anterior chamber regained 
its normal depth, though 2 patients required addi
tional filtering surgery to control the intraocular 
pressure. 

Based on our clinical experience, vitrectomy for 
malignant (ciliary block) glaucoma remains a useful 
adjunct to therapy once medical and laser treatment 
fail to relieve the aqueous misdirection. Considera
tion must be given to the apparent lower success 
rates for primary vitrectomy in phakic eyes as 
compared with pseudophakic or aphakic eyes. In 
patients with a pre-existing cataract, lens removal at 
the time of vitrectomy should be combined with a 

primary posterior capsulectomy to improve the 
access to the anterior vitreous and the zonular/pars 
plicata region. This combined lens extraction/poster
ior capsulectomy/vitrectomy procedure may be 
approached by either a pars plana or anterior 
approach. The former may be accomplished with a 

pars plana vitrectomy and lensectomy. The latter 
may be performed either by standard extracapsular 
cataract extraction or by phacoemulsification with 
the creation of a posterior capsulectomy (at the time 
of surgery) through which the anterior vitrectomy is 
performed. 

In conclusion our results suggest that surgical 
vitrectomy in the presence of an intact posterior 
capsule may decrease the chance of surgical success. 
We hypothesise that the inability to excise the core 
vitreous near the posterior capsule may limit egress 
of trapped aqueous into the posterior chamber. We 
recommend that surgical vitrectomy performed con
currently with cataract extraction should include a 

primary posterior capsulectomy to enable adequate 
excision of the anterior hyaloid face. Post-operative 
Nd:YAG laser posterior caps ulotomy may not allow 
for the adequate drainage of the loculated aqueous 
pocket. In our view the definitive surgical treatment 
of phakic malignant glaucoma should incorporate 
lens extraction with primary posterior capsulectomy 
and surgical vitrectomy. 

This work was supported in part by a grant from Research 
to Prevent Blindness and the International Glaucoma 
Association. 
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