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Purpose: To evaluate the outcomes and complications in patients with retained lens fragments (RLF) after cataract surgery, 
comparing those who received pars plana vitrectomy (PPV) on the same day, within 1 week, or later than 1 week after cataract surgery.
Patients and Methods: Retrospective case series of all patients who underwent PPV for RLF at Bascom Palmer Eye Institute 
between January 1, 2012 and September 30, 2020. Individuals with less than 3 months of follow-up, chronic uveitis, congenital 
cataract, previtrectomy retinal detachment (RD), and severe trauma were excluded. All analyses for categorical and binary variables 
used chi-squared tests. Analyses for continuous variables were performed using multivariate analyses of covariance, adjusting for 
differences in baseline visual acuity before cataract surgery.
Results: The study included 246 eyes of 246 patients. The timing distribution included the following: 140 (57%) eyes underwent 
same-day PPV, 33 (13%) eyes underwent same-week PPV, and 73 (30%) eyes underwent PPV after 1 week (up to 90 days). When all 
eyes were included in analysis, there were no statistically significant differences in mean best-corrected visual acuity (BCVA) between 
groups at last follow-up examination (P = 0.07). When only eyes without known pre-existing ocular disease (N = 157) were included 
in analysis, there were no differences in mean BCVA between groups at all postoperative timepoints (P > 0.05). The rate of RD did not 
differ between groups when eyes with and without pre-existing ocular disease were analyzed (P > 0.05).
Conclusion: In the current study, there were no statistically significant differences in postoperative BCVA or rates of RD at last 
follow-up examination in eyes undergoing PPV for RLF on the same day, within 1 week, or later than 1 week after cataract surgery.
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Introduction
Cataract surgery is among the most widely performed surgical procedures and yields a high rate of favorable outcomes. 
Retained lens fragments (RLF), one of the most frequent complications of cataract surgery, occurs in 0.1 to 1.5% of cases 
(Figure 1).1,2 Secondary complications of RLF include glaucoma, cystoid macular edema, vitreous hemorrhage, uveitis, 
and retinal detachment (RD).3–7

Pars plana vitrectomy (PPV), the treatment of choice for posteriorly dislocated RLF, has been shown to improve 
visual outcomes.6,8,9 The timing of PPV is debated.10 Some studies have demonstrated better visual acuity outcomes with 
same-day PPV and reduced rates of ocular hypertension, RD, and lens-induced inflammation.11–17 However, others have 
reported similar outcomes regardless of the timing of PPV.3,18–20

The purpose of the current study was to evaluate outcomes in patients with RLF who received PPV on the 
same day, within 1 week, and more than 1 week after cataract surgery during the current era of cataract and vitrectomy 
surgery.
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Materials and Methods
The study was approved by the Institutional Review Board at the University of Miami and conformed to the requirements 
of the United States Health Insurance Portability and Privacy Act. All investigations were conducted in accordance with 
the Declaration of Helsinki.

The study design was a retrospective, interventional case series including all patients who underwent PPV for RLF 
(defined as presence of any amount of cortical or nuclear lens material within the posterior segment) after cataract 
surgery between January 1, 2012 and September 30, 2020 at a university-affiliated medical center. The following patients 
were excluded from the study: individuals <21 years of age, pregnant women, prisoners, and patients with a history of 
chronic uveitis, congenital cataract, previtrectomy RD (rhegmatogenous or tractional), and trauma.

Subjects were analyzed in 3 groups based on the timing of PPV: the same day, within 1 week, and more than 1 week 
after cataract surgery. Patients in the same-day group received PPV in the same operating room as the original cataract 
surgery. Patients who underwent surgery beyond the same day were referred from within or outside of our institution 
after identification or suspicion of RLF. All surgeries were performed on an outpatient basis with a peribulbar anesthetic 
block.

Data collected included age, gender, eye, prior ocular history, best-corrected visual acuity (BCVA) before cataract 
surgery, time between cataract surgery and PPV, BCVA before PPV, development of postoperative RD, intraocular lens 
(IOL) status at last follow-up examination, and postoperative BCVA at 3 months, at 6 months, and at last follow-up 
examination. Visual acuity was measured by Snellen charts and was converted to logMAR for comparison and statistical 
analyses. Patients were followed up for at least 3 months.

All analyses for categorical and binary variables used chi-squared tests. Analyses for continuous variables were 
performed using multivariate analyses of covariance, adjusting for differences in baseline visual acuity before cataract 
surgery.

Figure 1 Fundus photo demonstrating posteriorly dislocated retained lens fragments after cataract surgery.
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Results
A total of 283 eyes of 283 patients underwent PPV for RLF. Thirty-seven eyes received PPV more than 90 days after 
cataract surgery and thus were excluded, leaving a total of 246 study eyes. The number of eyes comprised 140 (57%) in 
the same-day group, 33 (13%) in the within 1-week group, and 73 (30%) in the more than 1-week group. The mean age 
of patients was 70.0 ± 10.4, 70.9 ± 7.9, and 71.2 ± 11.9 years in the same-day, within 1-week, and more than 1-week 
groups, respectively. There were no significant differences in mean age between groups (P = 0.69).

The mean interval to PPV in the same-week group was 5 ± 1.8 days while the mean interval to PPV in the more than 
1-week group was 31 ± 22.3 days. Mean baseline BCVA before cataract surgery was 20/282 for the same-day group, 20/ 
178 for the same-week group, and 20/132 for the more than 1-week group (P = 0.06). The mean previtrectomy BCVA 
was 20/317 in the same-week group and 20/205 in the more 1-week group (P = 0.33).

Pre-existing corneal endothelial disease as diagnosed by clinical exam, pachymetry, or specular microscopy was more 
prevalent in the more than 1-week group (5.5%) compared to the same-day group (0.7%; P = 0.04). There were no 
differences in pre-existing corneal endothelial disease between the same-week group and the same-day and more than 
1-week groups (P > 0.05). Diabetic retinopathy was more common in the same-day group when compared to the more 
than one-week group (P = 0.03) and there were no differences in the rates of diabetic retinopathy between the other 
groups. There were no differences in rates of all other pre-existing ocular conditions between groups (P > 0.05; Table 1).

Table 1 Demographic Data and Baseline Details in Eyes That Underwent Pars Plana Vitrectomy for Retained Lens 
Fragments

No. (%)

Same Day Within 1 Week More than 1 Week P-value

No. of eyes (%) 140 (57) 33 (13) 73 (30)

Mean age ± SD 70.0 ± 10.4 70.9 ± 7.9 71.2 ± 11.9 0.69

Mean time to surgery (days) - 5 31 < 0.001

Time to surgery range (days) - 1 to 7 8d to 90

Mean logMAR BCVA before cataract surgery ± SD 1.15 ± 0.88 0.95 ± 0.85 0.82 ± 0.65 0.06

Mean logMAR BCVA before PPV ± SD - 1.20 ± 0.69 1.01 ± 0.80 0.33

Laterality OS 74 (53) 18 (55) 33 (45) 0.51

OD 66 (47) 15 (46) 40 (55)

Sex Female 80 (57) 14 (42) 29 (40) 0.43

Male 60 (43) 19 (58) 44 (60)

Pre-existing ocular conditions

Glaucoma 31 (22) 6 (18) 19 (26) 0.65

Glaucoma suspect 10 (7) 2 (6) 5 (7) 0.98

Pseudoexfoliation 6 (4) 1 (3) 3 (4) 0.95

Dry eye syndrome 24 (17) 4 (12) 5 (7) 0.11

Diabetic retinopathy 21 (15) 2 (6) 3 (4) 0.03

Corneal endothelial disease 1 (1) 0 (0) 4 (6) 0.04

Uveitis 4 (3) 0 (0) 1 (1) 0.52

Abbreviation: BCVA, best-corrected visual acuity.
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After PPV, a posterior chamber intraocular lens was present in 113 (80.7%) eyes in the same-day group, 26 (78.8%) 
eyes in the within 1-week group, and 55 (75.3%) eyes in the more than 1-week group. An anterior chamber intraocular 
lens was present in 17 (12.1%) eyes in the same-day group, 4 (12.1%) eyes in the within 1-week group, and 7 (9.6%) 
eyes in the more than 1-week group. Due to poor visual potential from concurrent vitreoretinal disease, 2 (1.4%), 1 
(3.0%), and 4 (5.5%) eyes remained aphakic in the same-day, same-week, and more than one-week groups, respectively. 
No differences were observed between groups (P = 0.63; Table 2).

Outcomes in All Eyes
Mean postoperative BCVA at 3 months was 20/56 in the same-day group, 20/54 in the same-week group, and 20/73 in 
the more than 1-week group (P = 0.07). Mean postoperative BCVA at 6 months was 20/56, 20/43, and 20/115 in the 
same-day, same-week, and more than 1-week groups, respectively. Mean BCVA at 6 months was superior in the same- 
day group compared to the more than 1-week group (P = 0.04) but did not differ between the other groups (P > 0.05). 
Mean BCVA at last follow-up for same-day, within 1-week and more than 1-week eyes was 20/56, 20/42, and 20/76 (P = 
0.07). Mean BCVA improved from 20/224 before cataract surgery to 20/55 at last follow-up examination (P < 0.001).

Best-corrected visual acuity at last follow-up examination was 20/40 or better in 94 (67.1%), 22 (66.7%), and 38 
(52.1%) eyes in the same-day, same-week, and more than 1-week groups, respectively (P = 0.09). Final BCVA was 20/ 
200 or worse in 24 (17.1%) eyes in the same-day group, 3 (9.1%) eyes in the within 1-week group, and 19 (26.0%) eyes 
in the more than 1-week group (P = 0.09).

Retinal detachment occurred in 6 (4.4%) patients in the same-day group, 2 (6.1%) patients in the same-week group, 
and 7 (9.6%) patients in the more than 1-week group (P = 0.33). Only 1 patient was noted to have an RD intraoperatively 
during cataract surgery.

Outcomes in Eyes Without Pre-Existing Ocular Disease
To control for confounding variables, 157 eyes without pre-existing ocular disease were separately identified and 
analyzed from those with glaucoma, pseudoexfoliation, diabetic retinopathy, corneal endothelial disease, and uveitis. 
Mean BCVA at 3 months was 20/55, 20/59, and 20/73 in the same-day, within 1-week, and more than 1-week groups, 
respectively (P = 0.80). Mean BCVA at 6 months was 20/62 in the same-day group, 20/43 in the within 1-week group, 
and 20/91 in the more than 1-week group (P = 0.59). At last, follow-up examination, mean BCVA in the same-day, 
within 1-week, and more than 1-week groups was 20/50, 20/36, and 20/54, respectively (P = 0.84). Mean BCVA 
improved from 20/240 before cataract surgery to 20/47 at last follow-up examination (P < 0.001).

At last, follow-up examination, BCVA was 20/40 or better in 62 (72.1%), 17 (70.8%), and 30 (63.8%) eyes who 
underwent PPV the same day, within 1-week, or more than 1-week after cataract surgery, respectively (P = 0.61). 
Furthermore, 13 (15.1%) same-day eyes, 2 (8.3%) within 1-week eyes, and 8 (17.0%) more than 1-week eyes had 
a BCVA of 20/200 or worse at last follow-up examination (P = 0.61; Table 3).

Table 2 Lens Status at Last Follow-Up in Eyes That Underwent Pars Plana Vitrectomy for 
Retained Lens Fragments

No. (%)

All Patients Same Day Within 1 Week More than 1 Week P-value

PCIOL 194 (79) 113 (81) 26 (79) 55 (75) 0.63

ACIOL 28 (11) 17 (12) 4 (12) 7 (10)

Aphakia 7 (3) 2 (1) 1 (3) 4 (5.5)

Unknown 17 (7) 8 (6) 2 (6) 7 (10)

Abbreviations: ACIOL, anterior chamber intraocular lens; PCIOL, posterior chamber intraocular lens.
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Retinal detachment occurred in 4 (4.8%) patients in the same-day group, 2 (8.3%) patients in the same-week group, 
and 5 (10.6%) patients in the more than one-week group (P = 0.45).

Discussion
Retained lens fragments is an uncommon complication of cataract surgery, causing varying degrees of intraocular 
inflammation due to the immunogenic nature of lens material.2,21 Removal of RLF via PPV reduces long-term sequalae 
and improves visual acuity by decreasing inflammation.6,9,21

The optimal timing of PPV for RLF has been debated. Many patients who do not get same-day PPV are initially 
managed with topical steroids and antihypertensive drops before PPV.22 Same-day, or at least expedited, PPV has been 
suggested in patients with larger fragments, extensive media opacities, and significant intraocular inflammation. The 
current authors found rates of same-day PPV for retained lens fragment to have gradually increased, from 8% in 1990 to 
1997, 12% from 1998 to 2004, 40% from 2005 to 2011, and 57% from 2012 to 2020 (P < 0.001; Table 4).

The current study did not detect differences in BCVA at last follow-up examination in patients who received same- 
day, same-week, or more than one-week PPV. Although BCVA at 6 months was superior in patients who underwent 
same-day PPV compared to more than one-week PPV, there were no differences at this timepoint when patients with pre- 
existing ocular disease were excluded from analysis. Furthermore, the proportion of patients with postoperative RD, 
BCVA ≥ 20/40 at last follow-up examination, or BCVA ≤ 20/200 at last follow-up examination did not differ between 
groups when patients with and without ocular disease were included in the analysis. These findings are in accordance 
with previous work which has demonstrated similar outcomes regardless of PPV timing (Table 5).3,18–20,22 Prompt PPV 

Table 3 Visual Acuity Outcomes at Last Follow-Up Examination in Eyes That Underwent Pars Plana Vitrectomy for Retained 
Lens Fragments

No. (%)

Same-Day PPV PPV Within 1 Week PPV Later Than 1 Week P-value

All patients 140 (57) 33 (13) 73 (30)

≥20/40 94 (67) 22 (67) 38 (52) 0.09

≤20/200 24 (17) 3 (9) 19 (26) 0.09

Patients without pre-existing ocular disease 86 (55) 24 (15) 47 (30)

≥20/40 62 (72) 17 (71) 30 (64) 0.61

≤20/200 13 (15) 2 (8) 8 (17) 0.61

Abbreviation: PPV, pars plana vitrectomy.

Table 4 Rates of Same-Day Pars Plana Vitrectomy (PPV) in All Patients 
Who Underwent PPV for Retained Lens Fragments at a University- 
Affiliated Medical Center (1990–2020). All Same-Day PPV Cases Had 
Preceding Cataract Extraction in the Same Operating Room. There Was 
a Significant Increase in the Frequency of Same-Day PPV Over Time

Years Frequency of Same-Day PPV for RLF P-value

1990–1997 N = 206 (8%) < 0.001

1998–2004 N = 175 (12%)

2005–2011 N = 209 (40%)

2012–2020 N = 246 (57%)

Abbreviations: PPV, pars plana vitrectomy; RLF, retained lens fragments.
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might not be available in many instances, so the finding that outcomes do not seem to be disadvantaged by a delay is 
pertinent.

The retrospective design of the current study limits the decisiveness of our findings. Certain factors such as the degree 
of RLF and the type of posterior chamber IOL were not recorded but may have influenced outcomes. Furthermore, 
a fraction of patients were lost to follow-up before the 3-month postoperative visit, which may have introduced a bias in 
ascertaining patients in this study. It seems highly unlikely that this research question would be studied in a prospective 
manner to overcome these limitations.

Conclusion
PPV for RLF requires access to a variety of resources including vitreoretinal surgical support. Same-day PPV in the same 
operating room for RLF may be a preferred approach when available, but the current study demonstrates that later PPV 
does not appear to compromise outcomes.

Informed Consent
Requirement of informed consent was waived by the institutional review board due to the retrospective nature of the 
study.
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Table 5 Visual Acuity Outcomes at Last Follow-Up Examination After Pars Plana 
Vitrectomy for Retained Lens Fragments at a University-Affiliated Medical Center

Interval P-value

Kim,22 1994 Within 1 week 1 week to 4 weeks More than 4 weeks

N = 54 (N = 27) (N = 15) (N = 20)

≥ 20/40 (%) 70 60 70 > 0.05

≤ 20/200 (%) 11 13 25 0.4

Modi,3 2013 Same day Same week More than 1 week
N = 569 (N = 117) (N = 131) (N = 321)

≥ 20/40 (%) 61 63 56 0.35

≤ 20/200 (%) 16 21 21 0.29

Current study Same day Same week More than 1 week

N = 246 (N = 140) (N = 33) (N = 73)

≥ 20/40 (%) 67 67 52 0.09

≤ 20/200 (%) 17 9 26 0.09
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