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Abstract
An 85-year-old Japanese woman with acute primary angle closure in her right eye underwent 
cataract extraction. Because of the weakness of the Zinn’s zonules, all of the lens tissue includ-
ing the lens capsule was removed by phacoemulsification. Because of the absence of vitreous 
prolapse into the anterior chamber, vitrectomy was not performed. Nine days postoperatively, 
acute angle closure due to pupillary block by an anterior vitreous membrane developed. To resolve 
the pupillary block, anterior vitrectomy was performed on the same day. Postoperatively, her 
symptoms resolved, the anterior chamber deepened, and the intraocular pressure normalized. 
Although rare, acute angle closure due to pupillary block by an anterior vitreous membrane 
can occur after total lens extraction with phacoemulsification. If no vitreous prolapse occurs 
with total lens extraction, an intentional hyaloidotomy using an anterior vitreous cutter or iri-
dectomy should be considered to avoid secondary angle closure.
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Introduction

Small incisional cataract surgery is performed increasingly more often as the initial 
treatment of acute primary angle closure (APAC) because cataract extraction may be better 
than laser peripheral iridectomy regarding subsequent intraocular pressure (IOP) control [1]. 
However, completion of the planned phacoemulsification and intracapsular lens (IOL) implan-
tation is not always easy in such eyes because of the presence of corneal edema, incomplete 
pupil dilation, a small working space, and Zinn’s zonule weakness; the secondary implantation 
of an IOL is required when the aphakic status remains after the initial cataract surgery. We report 
a case of aphakic acute angle closure recurrence in an eye after a total lens extraction was 
performed to treat APAC.

Case Report

An 85-year-old Japanese woman presented to our hospital for repeated episodes of 
intermittent ocular pain and blurred vision in her right eye (OD), headache, and nausea; the 
last episode occurred the day before the initial visit. At the initial visit, the best-corrected 
visual acuity (BCVA) levels were (0.2) OD and (0.8) in her left eye (OS), and the IOP values 
were 12 mm Hg OD and 10 mm Hg OS. By slit-lamp, gonioscopic, and anterior-segment 
optical coherence tomography (AS-OCT, Casia 2; Tomey, Nagoya, Japan) examinations, 
conjunctival injection, corneal edema, Descemet membrane folds, shallow anterior chamber 
(AC), dilated pupil, nuclear cataract (Emery-Little III), and a closed angle (Shaffer 0–1) were 
seen OD (Fig. 1a, b). The lens vault was 1.298 mm OD by AS-OCT. The axial length was 23.12 
mm, and lens thickness was 5.32 mm OD by optical measurement (OA-2000; Tomey). She 
was diagnosed with APAC OD, and small incisional cataract surgery and IOL implantation 
were planned for the day of the initial visit because another episode of an acute IOP elevation 
could occur soon. During phacoemulsification, due to weakness of the Zinn’s zonules, all of 
the lens tissue including the lens capsule was removed (online suppl. Video. 1; for all online 
suppl. material, see www.karger.com/doi/10.1159/000520176). Because of the absence of 
vitreous prolapse into the AC, no vitrectomy was performed. At the visit 6 days postoperatively, 
the BCVA was 0.2 with +12.0-diopter (D) correction, the IOP was 24 mm Hg OD, and the AC 
depth was normalized.

Nine days postoperatively, she presented to the emergency room of our hospital for 
sudden onset of ocular pain OD and headache. The BCVA was hand motions, and IOP was 
60 mm Hg OD, with conjunctival injection, corneal edema, and loss of AC despite the 
aphakic status (Fig. 2a, b). High-magnification AS-OCT showed transparent tissue covering 
the pupillary region (Fig. 2c, d). Fundus examination showed no uveal effusion or hemor-
rhagic choroidal detachment. She was diagnosed with acute angle closure due to pupillary 
block by an anterior vitreous membrane OD. To resolve the pupillary block, an anterior 
vitrectomy was performed that day. Intraoperatively, using triamcinolone (MaQaid; 
Wakamoto Pharmaceutical, Tokyo, Japan), the intact anterior vitreous membrane was 
removed (online suppl. Video 2). Postoperatively, the symptoms resolved rapidly; the 
BCVA was 0.3 with +10.0-D correction, the IOP was 9 mm Hg OD, and the AC depth was 
normal (Fig. 3a, b). One month after the anterior vitrectomy, intrascleral IOL fixation was 
performed OD. At the final visit to our hospital 2 months after the anterior vitrectomy, 
the BCVA was 0.4 with −1.0-D correction, and the IOP was 9 mm Hg OD; episodes of shal-
lowing of the AC or elevated IOP did not occur, and no peripheral anterior synechia was 
observed by AS-OCT (Fig. 4a, b).
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Discussion/Conclusion

In the current case, the presence of thick lens (5.32 mm) [2] and lens vault (1.298 mm) 
[3] values suggested the lens involvement, that is, anterior displacement of lens and/or lens 
intumescent, in development of APAC and prompted us to perform an emergent cataract 
surgery. Because of the refined procedures and surgical skills associated with current 
phacoemulsification surgery, more surgeons are choosing primary cataract surgery as the 
initial treatment for APAC. Even in eyes with Zinn’s zonule dialysis/weakness, total lens 
extraction can be completed by phacoemulsification with closed eye surgery as in the 
current case. In such cases, later implantation of an IOL with intrascleral fixation is the 
choice for visual recovery. After lens extraction, regardless of pseudophakia or aphakia, 
recurrent acute angle closure is unusual. Although acute aphakic pupillary block by an 
anterior vitreous membrane was reported in the eras of intracapsular cataract extraction 
[4] and extracapsular cataract extraction [5], a report of this etiology in the current era is 
unique in the literature.

a

b

Fig. 1. Slit-lamp (a) and AS-OCT (b) findings OD at the initial visit. A shallow anterior chamber and closed 
angle are seen (a, b). The yellow arrow indicates the OCT scan direction. T, temporal; N, nasal.
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Fig. 2. Slit-lamp (a) and AS-OCT (b–d) findings OD 10 days after the total cataract extraction. A shallow ante-
rior chamber and closed angle are seen despite the absence of the lens and lens capsule (a, b). AS-OCT shows 
an anterior vitreous membrane (arrowheads) in both the temporal (c) and nasal (d) scan directions. The yellow 
arrow indicates the OCT scan direction. T, temporal; N, nasal.
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During the initial phacoemulsification, no vitreous prolapse occurred despite the total 
lens extraction, probably due to the presence of dehiscence between the posterior lens 
capsule and anterior vitreous membrane, that is, dehiscence or weakness of Wieger’s ligament, 
in our elderly patient [6]; as a result, the intact anterior membrane remained. Given the 
presence of the anterior vitreous membrane and vitreous gel, aqueous misdirection could 
have triggered and/or aggravated the angle closure in this case. Use of miotics may help 
reduce the anterior vitreous prolapse but can exacerbate the shallow AC and pupillary block 
and hinder a subsequent surgical approach if it failed. Use of mydriatics relieves the aqueous 
misdirection, although involvement of this mechanism was uncertain; mydriatics can exac-
erbate anterior vitreous prolapse. Accordingly, any medical management seemed inadequate 
for reducing the IOP and deepening the AC in our case. Although hyaloidotomy using a 
neodymium:yttrium-aluminum-garnet (Nd:YAG) laser is another treatment option for pupillary 
block due to an anterior vitreous membrane [7, 8], because the anterior vitreous membrane 
was extensively connected to the corneal endothelium (Fig. 2b), an anterior vitrectomy 
seemed safer than Nd:YAG laser treatment in this case. Although we did not do so in our case, 
before the anterior vitrectomy, an attempt to lower IOP by using systemic acetazolamide 
and/or mannitol might confer a safe surgery.

a

b

Fig. 3. Slit-lamp (a) and AS-OCT (b) findings OD 1 month after the vitrectomy. The deepened anterior cham-
ber and open angle after anterior vitreous membrane are seen (a, b). The yellow arrow indicates the OCT 
scan direction. T, temporal; N, nasal.
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In surgery for congenital/childhood cataract, posterior capsulotomy and anterior 
hyaloidectomy are the common procedures in combination with IOL optic capture when the 
IOL is implanted or iridectomy when the IOL is not implanted [9]. In adult cases, to avoid 
aphakic pupillary block, peripheral iridectomy during an ICCE procedure was performed 
routinely. However, modern surgeons may not pay close attention to this etiology after small 
incisional cataract surgery. In this context, our case is educational for modern surgeons.

In conclusion, although rare, acute angle closure due to pupillary block by an intact anterior 
vitreous membrane can occur after total lens extraction with phacoemulsification. Even if no 
vitreous prolapse occurs with total lens extraction, intentional hyaloidotomy using an anterior 
vitreous cutter or iridectomy should be considered to avoid secondary angle closure.

Statement of Ethics

This study adhered to the tenets of the Declaration of Helsinki. The Institutional Review 
Board of Shimane University Hospital did not require an ethics committee review process to 
report this case. The patient provided written informed consent for publication of this case 
report and any accompanying pictures.

a

b

Fig. 4. Slit-lamp (a) and AS-OCT (b) findings OD 2 months after the intrascleral IOL fixation. The shallow 
anterior chamber or angle closure did not recur (a, b). The yellow arrow indicates the OCT scan direction. 
T, temporal; N, nasal.
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