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Purpose: To evaluate the results of central pars plana vitrectomy + phacoemulsification + 
intraocular lens implantation in patients with small eyes, cataract, and narrow chambers.
Methods: This prospective study was carried out in 89 eyes of 58 patients undergoing 
central pars plana vitrectomy + phacoemulsification + IOL implantation in small eyes with 
cataract at Clínica La Luz Eye Institute in Lima, Peru.
Results: The mean best corrected visual acuity (BCVA) was 0.8±0.6 preoperatively, 0.5 
±0.6 at 1 month, 0.3±0.3 at 6 months, 0.1±0.1 at 9 months, and 0.05±0.1 at 1 year, which 
was statistically significant from the preoperative period to 1 year of follow-up. Mean 
intraocular pressure was 22.09±2.4 mmHg preoperatively, 14.55±2.9 mmHg at 1 day, 
12.94±2.04 mmHg at 1 month, 12.01±1.2 mmHg at 6 months, 12.20±1.9 mmHg at 9 
months, and 11.34±1.1 mmHg at 1 year. The reduction in the intraocular pressure from 
the preoperative control period to the follow-up at 1 year was statistically significant. 
There was only one complication, a rupture of the posterior capsule, which was quickly 
resolved.
Conclusion: Central pars plana vitrectomy with phacoemulsification is a safe and effective 
technique to perform in narrow chambers with all types of cataracts, in experienced hands, 
which can avoid intraoperative complications.
Keywords: best corrected visual acuity, intraocular pressure, intraocular lens implantation, 
crowded anterior chamber

Introduction
Crowded anterior chamber (AC) is usually seen in eyes with small axial length. 
Small eye is a descriptive term for a group of disorders characterized by short axial 
length.1 Shallow AC with normal axial length occurs in some ocular conditions, 
such as anterior microphthalmos,2 intumescent cataracts,3 and angle closure 
glaucoma.4–6 In addition, systemic elevated blood pressure, chronic obstructive 
pulmonary disease, arteriosclerosis, obesity, and senility can cause AC shallowness 
and positive vitreous pressure during ophthalmic surgery.7

Narrow AC can cause difficulties in almost every step in phacoemulsification 
and intraocular lens (IOL) implantation surgery. From creation of the wound and 
capsulorhexis to the implantation of the IOL,7 dealing with a narrow space 
inside the eye increases the incidence of complications such as capsulorhexis 
extension, Descemet’s membrane detachment, corneal edema due to endothelial 
loss because of the contact of the phaco tip and the back of the cornea, and 
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dialysis of the zonules.4,8 The elevated vitreous pressure 
in a narrow eye can result in prolapsed iris and rupture 
of the posterior capsule with vitreous loss, and may end 
with suprachoroidal hemorrhage.9 Postoperative compli-
cations, such as increased intraocular pressure (IOP), 
choroidal effusion, macular edema, and malignant glau-
coma, occur frequently in such eyes.10 It was observed 
that the AC depth decreases by about 0.024 mm 
per year of age.11

The aim of this study was to evaluate the outcome of 
central pars plana vitrectomy during phacoemulsification 
and IOL implantation in eyes with shallow AC to prevent 
the associated complications.

Methods
This prospective study was carried out in 89 eyes of 58 
patients diagnosed with cataract and narrow AC between 
2020 and 2021 at Clínica La Luz Eye Institute in Lima, 
Peru.

All patients gave their written approval to the medical 
ethics committee of the Clinica La Luz research depart-
ment for the use of the information from the clinical 
records, in accordance with the guidelines of the 
Declaration of Helsinki. The Medical Ethics Committee 
of the Clinica La Luz approved this study.

We included patients with cataract and narrow angle 
by gonioscopy, single eyes, and eyes with low endothe-
lial count, and an ultrasound biometric was performed 
considering a small eye with an axial length of less 
than 22.0 mm and an AC depth of less than 2.0 mm, 
with all types of cataract according to the LOCS III 
classification.

All patients underwent central pars plana vitrectomy 
plus phacoemulsification with IOL implantation, per-
formed by the same surgeon.

Exclusion criteria were all patients who did not comply 
with the 12-month follow-up, and those with no light 
perception eyes, glaucoma, or age-related macular 
degeneration.

We evaluated the best corrected visual acuity (BCVA) 
using a Snellen card and converted to the logMAR scale. 
IOP was measured with a Goldman tonometer. BCVA was 
measured before the operation, and at 1 month, 6 months, 
9 months, and 1 year after surgery. IOPs were followed 
preoperatively, and 1 day, 1 month, 6 months, 9 months, 
and 1 year after surgery. Intraoperative and postoperative 
complications were recorded.

Surgical Technique
All surgeries were performed by the same ophthalmologist, 
following aseptic and antiseptic procedures. A 3.5-mm scler-
otomy was performed posterior to the limbus with a self- 
sealing 23-gauge, one-port sclerotomy, without vitrectomizing. 
During the first few surgeries, we noticed that when the inci-
sions were made simultaneously the eye was very soft. Thus, to 
avoid inadvertent touching of the anterior lens capsule, the 
incisions were no longer made simultaneously, and we began 
carrying out the main paracentesis with a keratome 2.2 
ophthalmic blade. Topical anesthesia was applied. If a central 
pars plana vitrectomy was anticipated, a peribulbar and local 
anesthetic agent was administered. Trypan blue was immedi-
ately added, followed by washing with balanced salt solution 
(BSS), and additional viscoelastic material was placed through 
the paracentesis to deepen the AC. We used 2.3% sodium 
hyaluronate (Healon5®) or a soft-layer technique using 3.0% 
sodium hyaluronate–4.0% chondroitin sulfate (Viscoat®) fol-
lowed by 1.0% sodium hyaluronate (Provisc®).

Immediately, a small amount of vitreous humor 
(approximately 0.2 mL) was aspirated using an automated 
vitrectomy handpiece without infusion. A high vitrectomy 
cut-off rate (2000 cfm) was used with a low vacuum 
setting (150 mmHg) for approximately 10 seconds, with 
the tip of the vitrector pointing downwards to avoid break-
ing the posterior capsule, mainly in white cataracts that do 
not allow visualization of the vitrector. Continuous circular 
capsulorhexis and hydrodissection were performed, and 
phacoemulsification, using tilt-and-tumble and vertical 
phaco chop techniques in soft and hard cataracts, respec-
tively. Then, a one-piece folding acrylic hydrophobic IOL 
was implanted. The surgery was performed through 
a temporary clear corneal incision (Figure 1A–D). (See 
Supplementary video S1 of the surgery.)

Limited anterior vitrectomy was performed using a phaco 
machine system with a 23-gauge, one-port, self-sealing scler-
otomy. No more than 0.2 mL of vitreous humor was 
removed, so that the AC did not become too deep 
(Figure 1A–D). (See Supplementary video S1 of the surgery.)

Postoperative Medication
The patients were treated with topical antibiotic moxiflox-
acin 0.5%/dexamethasone 0.1% for 14 days. Topical ster-
oid drops were administered every 4 hours for the first 
week and every 6 hours for the second week, and nepafe-
nac 0.1% suspension was applied as an anti-inflammatory 
for 4 weeks after surgery.
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Statistical Analysis
For the logMAR and IOP statistical comparison test, first, 
a global test called the Quade test was applied. When this test 
was significant, it was compared in pairs to locate the signifi-
cance detected with the Quade test, using the pairwise test 
called “Pairwise comparisons using posthoc-Quade test”. For 
the calculations, R version 4.0.5 (https://www.r-project.org/) 
was used.

Results
Our study included 89 eyes of 58 patients with cataract 
and narrow angle, with axial length less than 22.0 mm and 
AC depth less than 2.0 mm. The study group comprised 22 
men (37.9%) and 36 women (62.1%), with a mean±SD 

age of 67.5±10.8 years. All patients underwent central pars 
plana vitrectomy + phacoemulsification + IOL implanta-
tion. Demographic and clinical characteristics of the 
patients are described in Table 1.

Visual Acuity
The mean±SD BCVA preoperatively was 0.89±0.6, and at 
1 year postoperatively was 0.05±0.1 (Table 2 and Figure 2). 
Visual acuity remained stable at 1 year of follow-up in 90.6% 
of the cases.

IOP
The mean±SD IOP preoperatively was 22.09±2.4 mmHg, 
and at 1 year postoperatively was 11.34±1.1 mmHg 

Figure 1 (A) The surgeon places the trocar using a swab to support the eye. (B) The placed trocar is visualized. (C) The vitrector of the Alcon Centurion® is introduced. 
(D) Posterior vitrectomy is performed for 10 seconds, counting the clock, with cuts of 2000 cfm, in a vacuum of 150 mmHg, with the vitrector tip pointing down so as not 
to touch the posterior capsule and to minimize the risk of hitting the retina.
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(Table 2 and Figure 3). Comparing the mean preoperative 
IOP and 1-year postoperative IOP, the difference was 
statistically significant at all follow-up intervals 
(P<0.001). There was a 48% reduction in the IOP at 
1-year follow-up.

Discussion
Operating on an eye with a narrow AC can be very 
complicated and stressful for the ophthalmic surgeon. 
A thorough preoperative assessment and planning of the 
surgical strategies are fundamental to minimize the com-
plications and to achieve better visual results.7 The sur-
geon will face operative complications at almost every 

step. Efforts are made to solve this issue by many meth-
ods, such as injecting a viscoelastic substance, the use of 
AC maintainer, vitreous tapping, or limited 
vitrectomy.12,13

In this study, central pars plana vitrectomy was carried 
out in all patients during the course of phacoemulsification 
and IOL implantation. In this procedure, a small amount of 
vitreous humor (approximately 0.2 mL) is aspirated using 
an automated vitrectomy handpiece without infusion. 
A high vitrectomy (2000 cfm) cutting rate with a low 
vacuum (150 mmHg) setting is used for approximately 
10 seconds.12,13 The surgeon must ensure that the vitrector 
tip is pointing down, so as not to touch the posterior 
capsule and to minimize the risk of hitting the retina.14,15

There was only one complication in this study, 
a rupture of the posterior capsule, which was resolved at 
the time. This may have been due to the presence of 
a white cataract that the vitrector did not visualize, and 
the minimal experience of the surgeon in the early cases. 
Some surgeons carry out central posterior vitrectomy twice 
before declaring the failure of the procedure.8 However, 
this complication appears more often in patients with 
nanophthalmia and microphthalmia,2 who were not 
included in this study.

Kuriakose et al14 described a minimally invasive tech-
nique in 12 eyes, involving passing a 30 G needle through 
the pars plana to aspirate misdirected fluid from the vitr-
eous cavity, either as prophylaxis just before surgery or 
during surgery. This method was effective in patients with 
angle-closure glaucoma, malignant glaucoma, and 
a sudden increase in vitreous pressure during surgery.

Chang, in 2001, was the pioneer in describing a single- 
port-limited pars plana vitrectomy without an infusion can-
nula, using a 20-gauge vitrectomy probe inserted through 
a sclerotomy incision 3.5 mm from the limbus, for the 
management of crowded eyes in phacoemulsification.8 

Small-gauge vitrectomy was used for crowded eyes in 
later studies.7,8,13

Then, Steijns et al,2 in a study on four cases with 
a crowded eye, recommend a pars plana vitreous tap 
using a vitrectomy probe without irrigation, which suffi-
ciently expanded the AC with viscoelastic injection. This 
allowed bimanual pupil stretching, a capsulorhexis, 
uneventful phacoemulsification, and foldable IOL 
implantation.

Chalam et al7 also suggested the use of a limited trans-
conjunctival pars plana vitrectomy (0.2–0.3 mL) with a 25 

Table 1 Demographic and Clinical Characteristics of Participants

Central Pars Plana Vitrectomy + 
Phacoemulsification + IOL Implant

No. (%)

No. of patients 58 (100%)

Sex
Female 36 (62.1%)

Male 22 (37.9%)

Age of patients (years)
Mean±SD 67.5±10.8

No. of eyes 89 (100%)

Right 45 (50.6%)
Left 44 (49.4%)

Diagnosis
Small eye, cataract, and narrow chamber 81 (91.0%)

Small eye, cataract, and narrow chamber + low 

endothelial count

8 (9.0%)

Table 2 Statistical Results of Patients Undergoing Central Pars 
Plana Vitrectomy + Phacoemulsification + IOL Implant

Follow-Up Mean±SD *P-Value

BCVA pre 0.8±0.6 <0.001

BCVA 1 month 0.5±0.6 <0.001
BCVA 6 months 0.3±0.3 <0.001

BCVA 9 months 0.1±0.1 <0.001

BCVA 1 year 0.05±0.1 <0.001
IOP pre 22.09±2.4 <0.001

IOP 1 day 14.55±2.9 <0.001

IOP 1 month 12.94±2.04 <0.001
IOP 6 months 12.01±1.2 <0.001

IOP 9 months 12.20±1.9 <0.001

IOP 1 year 11.34±1.13 <0.001

Note: *P-value <0.001.
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G high-speed cutter during the phacoemulsification proce-
dure in eyes with very shallow AC due to increased poster-
ior vitreous pressure. This technique facilitated all 
operational steps by inducing deepening of the AC, with 
fewer complications like posterior capsule rupture and 
malignant glaucoma (aqueous misdirection).

Miura et al,5 in their study on 17 eyes with angle- 
closure glaucoma, proved that performing phacoemulsifi-
cation and IOL implantation associated with limited 25 
G sutureless vitrectomy resulted in a well-formed AC 
with significant reduction in the IOP on the first 
postoperative day.

Figure 2 Preoperative visual results preoperatively and at 1 month, 6 months, 9 months, and 1 year postoperatively.

Figure 3 Reduction of preoperative intraocular pressure at 1 year after central pars plana vitrectomy + phacoemulsification + intraocular lens.
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Dada et al9 recommend the use of a sutureless, small- 
gauge, pars plana partial-core vitrectomy as an effective 
technique to overcome these problems. The controlled 
debulking of the anterior vitreous leads to posterior dis-
placement of the lens, deepening the AC and thus facil-
itating surgical manipulations within the chamber. The 
IOP is also lowered, decreasing the positive vitreous pres-
sure and the chances of posterior capsule rupture, iris 
prolapse, and suprachoroidal hemorrhage. Thus, 
a controlled capsulorhexis and uneventful phacoemulsifi-
cation are possible, with decreased risk of damaging the 
corneal endothelium.

In this study, our patients had axial length less than 
22.0 mm and AC depth less than 2.0 mm. Comparing the 
mean preoperative IOP and 1-year postoperative IOP, the 
difference was statistically significant at all follow-up 
intervals (P<0.001). We found a 48% reduction in the 
IOP, and visual acuity remained stable at 1 year of follow- 
up (P<0.001). All cases were managed with central pars 
plana vitrectomy + phacoemulsification + IOL implanta-
tion. We did not need to perform a second surgery after 
1 year of follow-up. Complications related to the process, 
such as vitreous hemorrhage, retinal tear, and detachment, 
and other complications such as corneal decompensation, 
were not observed in any case.15–17 There was only one 
complication, a rupture of the posterior capsular bag, 
which was quickly resolved.

Conclusion
Our findings indicate that central pars plana vitrectomy com-
bined with cataract surgery with phacoemulsification plus 
IOL implantation in small eyes, with axial length less than 
22.00 mm and with an AC depth less than 2.0 mm, is a safe 
technique. This method widens the AC intraoperatively to 
provide a significant decrease in IOP in the postoperative 
period, and improves visual acuity. A low rate of complica-
tions can be achieved in experienced hands, avoiding malig-
nant glaucoma intraoperatively. This technique can be 
performed on all types and grades of cataracts.
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