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Abstract

Background: Cataract surgery is the most frequently performed surgery
worldwide. Posterior capsule rupture (PCR) remains one of the most com-
mon complications of cataract surgery and a major risk factor for poor visual
outcomes. Cataract surgeries complicated by PCR and vitreous loss are ma-
naged with anterior vitrectomy at the time of surgery. However, the situation
can be further complicated by dropping lens particles into the vitreous cavity
necessitating a secondary pars plana vitrectomy (PPV). Purpose: To compare
the visual outcomes and risk of rhegmatogenous retinal detachment (RRD)
between eyes that required anterior vitrectomy (AV) alone for the manage-
ment of vitreous loss and eyes that required AV and subsequent PPV for the
management of dropped nuclear lens fragments (DNLF) following cataract
surgery complicated by PCR in a tertiary care teaching hospital in Saudi Ara-
bia. Methods: Medical records of patients in whom PCR occurred during
phacoemulsification cataract surgery requiring AV or subsequent PPV for
DNLF were retrospectively reviewed over a 6-year period from January 2016
to December 2021. Results: PCR occurred in 183 (2.3%) of 7757 consecutive
eyes that underwent phacoemulsification cataract surgery during the study
period. Seven eyes were excluded from analysis for missing data or short fol-
low-up. Of the 176 eyes, 147 eyes (83.5%) were managed with AV alone, and
the remaining 29 eyes (16.5%) underwent a secondary PPV for DNLF. After
excluding eyes with pre-existing ocular pathology, final best-corrected visual
acuity (BCVA) was similar in both groups with a mean of 0.32 logMAR (P =
0.99). Two of 147 eyes (1.4%) in the AV group developed RRD with poor fi-
nal BCVA whereas none of the eyes in DNLF group developed RRD. Con-
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clusion: The risk of RRD is lower in eyes that required PPV for DNLF than in
eyes that were managed with AV alone following PCR during cataract sur-
gery. The poor visual outcomes in eyes that suffered RRD underscore the

importance of postoperative retinal examination and early detection of retinal
breaks.
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1. Introduction

Cataract surgery is the most frequently performed surgery worldwide, with an
estimated 20 million cataract surgeries performed annually [1] [2]. Despite cur-
rent advances in cataract surgery, posterior capsule rupture (PCR) remains one
of the most common complications of cataract surgery and a major risk factor
for poor visual outcomes [3]. The incidence of PCR varies in the literature,
ranging from 0.98% to 4.7% of cataract surgery cases [4]-[9]. Cataract surgeries
complicated by PCR and vitreous loss are managed with anterior vitrectomy at
the time of surgery. However, the situation can be further complicated by drop-
ping lens particles into the vitreous cavity necessitating a secondary pars plana
vitrectomy (PPV). The reported incidence of dropped nuclear lens fragments
(DNLF) ranges from 0.1% to 1.5% of cataract surgery cases [10] [11] [12].

Cataract surgery cases complicated by PCR are at higher risk of developing
several potentially serious post-operative complications such as cystoid macular
edema, retinal detachment, glaucoma, and endophthalmitis [13]. Retinal de-
tachment is among the most common causes of severe visual loss following
complicated cataract surgery, leading to poor visual outcomes in most cases [14].
Retinal detachment occurs in 0.5% - 1% of eyes undergoing phacoemulsification
cataract surgery, while it is more prevalent in PCR cases [15]. The risk of devel-
oping retinal detachment is 13 - 16 times higher following PCR and vitreous loss
compared to cases with intact capsule [16].

The purpose of this study was to compare the visual outcomes and risk of
rhegmatogenous retinal detachment (RRD) between eyes that required anterior
vitrectomy alone for the management of vitreous loss and eyes that required an-
terior vitrectomy and subsequent pars plana vitrectomy (PPV) for the manage-
ment of dropped nuclear lens fragments (DNLF) following PCR during cataract
surgery in a tertiary care teaching hospital in Saudi Arabia.

2. Methods

As part of a clinical audit program at our institution, all surgeons are required to
report the occurrence of PCR at the conclusion of cataract surgery. Medical

records of patients in whom PCR occurred during phacoemulsification cataract
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surgery were retrospectively reviewed over a 6-year period from January 2016 to
December 2021 at Department of Ophthalmology, King Saud University Medi-
cal City, Riyadh, Saudi Arabia. All patients who underwent anterior vitrectomy
for PCR and vitreous loss with/without a secondary PPV for DNLF were in-
cluded in the study regardless of pre-existing ocular pathology. However, eyes
with pre-existing ocular pathology such as maculopathy (secondary to diabetes
mellitus, myopia, or other vascular diseases), advanced glaucoma, neuropathies,
amblyopia, significant corneal pathology, and previous ocular surgeries that
would limit the visual potential were excluded from visual outcome analysis.
Data collected included patient demographics, preoperative and final postopera-
tive best-corrected visual acuity (BCVA) in logMAR, pre-existing ocular pathol-
ogy, time interval between cataract surgery and PPV for the management of
DNLF, and time interval between cataract surgery and development of RRD. Pa-
tients with less than one month of postoperative follow up were excluded from
the study.

Statistical analysis was performed using Statistical Package for the Social
Sciences (SPSS) version 26 (IBM Corp., Armonk, NY). Descriptive statistics were
presented as percentages and frequencies. Chi-square test was used to compare
demographic variables between the two groups. A two-tailed ¢ test was con-
ducted to compare means between the two groups. A p-value < 0.05 was consi-
dered statistically significant.

The study was approved by the Institutional Review Board (IRB) at King Saud
University Medical City, Riyadh, Saudi Arabia. This study adhered to the ethical
principles outlined in the Declaration of Helsinki and the Health Insurance Por-
tability and Accountability Act.

3. Results

One hundred eighty-three of 7757 consecutive eyes that underwent cataract sur-
gery during the study period were reported to have PCR, giving an incidence of
2.3%. Of the 183 eyes, seven eyes were excluded from analysis for missing data
or short follow-up. One hundred seventy-six cases had a minimum follow-up of
4 weeks and were included in analysis. Of the 176 eyes, 147 eyes (83.5%) were
managed with anterior vitrectomy alone at the time of cataract surgery for vi-
treous loss, and the remaining 29 eyes (16.5%) underwent a secondary PPV for
DNLEF. Of the 176 eyes, 22 eyes with pre-existing ocular comorbidity were ex-
cluded from visual outcome analysis.

Table 1 summarizes the baseline characteristics and visual outcomes of the
included eyes. There were no significant differences between the two groups.
After excluding eyes with pre-existing ocular pathology, final BCVA was similar
in both groups with a mean of 0.32 logMAR (P = 0.99). Final BCVA of 0.3 log-
MAR or better was achieved in 79.7% of eyes in the anterior vitrectomy group
and 73.1% of eyes in the DNLF group (P = 0.45). In the DNLF group, the mean

time for a secondary PPV for the removal of DNLF following the initial cataract
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surgery was 19.45 days; 13/29 eyes had early PPV within 2 weeks following the
initial cataract surgery and 16/29 eyes had late PPV after 2 weeks. After exclud-
ing eyes with pre-existing pathology, the final BCVA was similar in both groups
with a mean of 0.36 logMAR in early PPV group and 0.28 logMAR in late PPV
group (P = 0.60). Four of 29 eyes (13.7%) in the DNLF group were noted to have
retinal tears during PPV and were treated accordingly. Almost 90% of patient in
both groups had sulcus intra-ocular lens implantation.

Two of 147 eyes (1.4%) in the anterior vitrectomy group developed RRD with
poor final BCVA. Table 2 shows the demographic and visual outcomes of the 2
eyes that developed RRD. None of the eyes in DNLF group developed RRD.

Table 1. Baseline characteristics and visual outcomes of the included eyes.

Variable Anterior vitrectomy DNLF ‘Stafistical
(n = 147) (n=29) significance
Age, mean in years (range) 65.5 (30 - 92) 66.2 (51 - 93) P=0.76
Female gender, 1 (%) 88 (59.9) 18 (62.1) P=0.82
Mean preoperative logMAR BCVA (range)* 0.83 (0 - 2.30) 0.96 (0.18 - 2.30) P=0.32
Mean postoperative logMAR BCVA (range)* 0.32 (0 - 2.30) 0.32 (0 - 1.80) P=0.99
Percentage of patients with final logMAR BCVA of 0.3 or better* 79.7 73.1 P=0.45
Mean time to PPV for DNLF removal, days (range) Not Applicable 19.45 (0 - 175)
The presence of retinal tears identified during PPV for DNLF Not Applicable 4(13.7)
removal, n (%)
Number progressing to RRD, 1 (%) 2(1.4) 0 P=0.52
Mean time to development of RRD, months (range) 8 (6-10) Not Applicable
Sulcus intraocular lens, 17 (%) 134 (91.2) 27 (93.1)
Capsular bag intraocular lens, 1 (%) 6 (4.1) 0
Anterior chamber intraocular lens, 1 (%) 0 0
Scleral fixated intraocular lens, 12 (%) 4(2.7) 1(3.4)
Aphakia, 1 (%) 3(2) 1(3.4)

BCVA: Best-corrected visual acuity; DNLF: Dropped nuclear lens fragments; PPV: Pars plana vitrectomy; RRD: Rhegmatogenous
retinal detachment; (*): 22 eyes with pre-existing ocular pathology were excluded from visual outcome analysis.

Table 2. Demographic and visual outcomes of the two eyes that were managed with anterior vitrectomy and progressed to develop
RRD.

Age Gender  Eve Pre-existing Pre-operative IOL Onset of RRD  Macula Final BCVA
(years) ¥ ocular pathology BCVA (logMAR) choice (months) status (logMAR)
61 Female Left None 0.70 Sulcus 6 OFF 2.30
72 Male Left None 1.00 Sulcus 10 OFF 1.80

BCVA: Best-corrected visual acuity; IOL: Intra-ocular lens; RRD: Rhegmatogenous retinal detachment.
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4. Discussion

This study aimed to evaluate the visual outcomes and risk of RRD following cat-
aract surgery complicated by PCR and managed with anterior vitrectomy for vi-
treous loss with/without subsequent PPV for DNLF in a tertiary care teaching
hospital in Saudi Arabia.

The incidence of PCR during phacoemulsification cataract surgery is variable
in the literature. Our PCR rate of 2.3% is comparable to the published rates. Ta-
ble 3 summarizes the rates of PCR in the recent literature.

Interestingly, the mean final BCVA was similar in eyes that were managed
with anterior vitrectomy alone for vitreous loss and eyes that required a second-
ary PPV for DNLF, with a mean of 0.32 logMAR in both groups. Naderi et al
reported the same finding of comparable final BCVA between the two groups
with a mean of 0.30 logMAR in the anterior vitrectomy group and 0.32 logMAR
in the DNLF group [4]. Therefore, cataract surgeons should be reassured that
even if the cataract surgery is complicated by DNLF, patients can achieve good
visual outcomes.

Retinal tears following anterior vitrectomy for PCR occur secondary to the
anterior movement of vitreous resulting from PCR that induces traction on the
vitreous with a subsequent retinal tear. Jakobsson ef al showed that the risk of
RRD increases by 10-fold in eyes with PCR, leading to poor visual outcomes in
most cases [14]. Understanding that excessive pulling on the vitreous can result
in retinal breaks in addition to mastering the skill of anterior vitrectomy are cru-
cial for all cataract surgeons to decrease the risk of retinal tears or detachment
and improve the visual outcomes. Also, meticulous postoperative examination of
the retina is essential in complicated cataract surgery cases to detect retinal
breaks and manage the condition in a timely manner. Our rate of 1.4% of RRD
in the anterior vitrectomy group occurring within a median time of 8 months is
lower than rates reported in the literature. Naderi et al reported a RRD rate of
4.86% within a median time of 11 months [4]. Day et al reported a RRD rate of
3.27% within a median time of 44 days [17]. Daniel et al reported a high rate of
RRDs of 6.39% within a median time of 8 months [18].

Table 3. Rates of posterior capsule rupture in recent literature.

Study Country Number of cases PCR rate (%)
Ti, 2014 [9] Singapore 55,567 1.9
Tsinopoulos, 2015 [5] Greece 1335 4.7
Kahawita, 2015 [8] Australia 3740 2.6
Kim, 2017 [7] New Zealand 500 2.6
Akkach, 2019 [6] Australia 13,124 1.0
Naderi, 2020 [4] United Kingdom 20,235 0.98

PCR: posterior capsule rupture.
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In our study, none of the eyes that required a secondary PPV for DNLF de-
veloped RRD, although 4/29 eyes (13.7%) were found to have retinal tears dur-
ing PPV for the management of DNLF. Our findings are consistent with Naderi
et al. where none of 55 eyes in the DNLF group progressed to develop RRD, in
which 9/55 eyes (16.3%) were found to have retinal tears during the subsequent
PPV [4]. Our findings are also comparable to Lashgari et al. where none of 36
eyes with DNLF went on to develop RRD, in which 4/36 eyes (11.1%) were
found to have retinal tears during PPV [19]. Ryoo et al also showed similar
findings in which none of 32 eyes in the DNLF group developed RRD [20]. This
finding of lack of progression to RRD in eyes with DNLF in addition to the
comparable visual acuity outcomes to eyes without DNLF should be reassuring
for cataract surgeons.

Timing between cataract surgery and PPV for the management of DNLF has
been an area of debate [10] [11] [21]. The mean time between the initial cataract
surgery and PPV for DNLF in our cohort was 19.45 days. In our study, eyes that
underwent early PPV within 2 weeks following the initial cataract surgery had
similar final BCVA to eyes that underwent late PPV after 2 weeks from the ini-
tial cataract surgery. Our finding is comparable to a retrospective study on 20
eyes with DNLF that showed no correlation between inter-surgery time and the
final BCVA or retinal detachment rate [22]. On the other hand, a systemic re-
view and meta-analysis on 43 studies showed better visual outcomes and lower
risk of post-operative retinal detachment in eyes underwent early PPV for the
management of DNLF [10].

There are some limitations to our study. Information about the type (co-axial
vs bimanual), machine and settings of anterior vitrectomy were not documented
in the operative report for most patients. Thus, this variable could not be ana-
lysed. The rate of RRD in our study could be underestimated as some patients
might have presented to other hospitals. The data was collected retrospectively

and was dependent on the quality of documentation.

5. Conclusion

In summary, our study showed that the risk of RRD is lower in eyes that re-
quired PPV for DNLF than in eyes that were managed with anterior vitrectomy
alone for vitreous loss following PCR during cataract surgery. The poor visual
outcomes in eyes that suffered RRD underscore the importance of postoperative
retinal examination and early detection of retinal breaks following complicated

cataract surgery.

Author Contribution

First Author: Literature review, data collection, data analysis and drafting the
manuscript. Second and Third Authors: conception and design of the study,
overall review and editing of the manuscript. All authors read and approved the

final version of the manuscript.

DOI: 10.4236/ijcm.2023.145023

279 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2023.145023

R.S. Al-Essa et al.

Ethical Approval

The study was approved by the Institutional Review Board (IRB) at King Saud
University, Riyadh, Saudi Arabia. This study adhered to the ethical principles

outlined in the Declaration of Helsinki as amended in 2013.

Consent

Patients signed an informed consent prior to enrollment in the study.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] Wang, W., Yan, W., Fotis, K., et al (2016) Cataract Surgical Rate and Socioeco-
nomics: A Global Study. Investigative Ophthalmology & Visual Science, 57, 5872-
5881. https://doi.org/10.1167/i0vs.16-19894

[2] Schein, O.D., Cassard, S.D., Tielsch, ].M., et al (2012) Cataract Surgery among
Medicare Beneficiaries. Ophthalmic Epidemiology, 19, 257-264.
https://doi.org/10.3109/09286586.2012.698692

[3] Sparrow, J.M., Taylor, H., Qureshi, K., et a/ (2012) The Cataract National Dataset
Electronic Multi-Centre Audit of 55,567 Operations: Risk Indicators for Monocular
Visual Acuity Outcomes. Eye (Lond), 26, 821-826.
https://doi.org/10.1038/eye.2012.51

[4] Naderi, K., Allen, F., Dowlut, S., et al. (2020) The Risk of Rhegmatogenous Retinal
Detachment Following Anterior Vitrectomy during Cataract Surgery: With versus
without Pars Plana Vitrectomy. Graefés Archive for Clinical and Experimental
Ophthalmology, 258, 2425-2429. https://doi.org/10.1007/s00417-020-04843-0

[5] Tsinopoulos, I.T., Karras, G.I., Haidich, A.B., et al. (2015) Association between Age
and Incidence of Posterior Capsule Rupture during Cataract Surgery: Cross-Sectional
Study. Journal of Cataract & Refractive Surgery, 41, 1783-1784.
https://doi.org/10.1016/j.jcrs.2015.07.003

[6] Akkach, S., Yip, H. and Meusemann, R. (2019) Ten-Year Audit of Posterior Capsule
Tear Complication Rates and Visual Outcomes Following Phacoemulsification.
Clinical & Experimental Ophthalmology, 47, 805-806.
https://doi.org/10.1111/ce0.13491

[7] Kim, B.Z., Patel, D.V. and McGhee, C.N.J. (2017) Auckland Cataract Study 2: Clin-
ical Outcomes of Phacoemulsification Cataract Surgery in a Public Teaching Hos-
pital. Clinical & Experimental Ophthalmology, 45, 584-591.
https://doi.org/10.1111/ce0.12922

[8] Kahawita, S.K. and Goggin, M. (2015) Cataract Surgery Audit at an Australian Ur-
ban Teaching Hospital. Clinical & Experimental Ophthalmology;, 43, 514-522.
https://doi.org/10.1111/ce0.12496

[9] Ti, S.E., Yang, Y.N,, Lang, S.S., et al (2014) A 5-Year Audit of Cataract Surgery
Outcomes after Posterior Capsule Rupture and Risk Factors Affecting Visual Acui-
ty. American Journal of Ophthalmology, 157, 180-185.E1.
https://doi.org/10.1016/j.2j0.2013.08.022

[10] Vanner, E.A. and Stewart, M.W. (2011) Vitrectomy Timing for Retained Lens

DOI: 10.4236/ijcm.2023.145023 280 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2023.145023
https://doi.org/10.1167/iovs.16-19894
https://doi.org/10.3109/09286586.2012.698692
https://doi.org/10.1038/eye.2012.51
https://doi.org/10.1007/s00417-020-04843-0
https://doi.org/10.1016/j.jcrs.2015.07.003
https://doi.org/10.1111/ceo.13491
https://doi.org/10.1111/ceo.12922
https://doi.org/10.1111/ceo.12496
https://doi.org/10.1016/j.ajo.2013.08.022

R.S. Al-Essa et al.

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

Fragments after Surgery for Age-Related Cataracts: A Systematic Review and Me-
ta-Analysis. American Journal of Ophthalmology, 152, 345-357.€3.
https://doi.org/10.1016/j.2j0.2011.02.010

Kageyama, T., Ayaki, M., Ogasawara, M., et al. (2001) Results of Vitrectomy Per-
formed at the Time of Phacoemulsification Complicated by Intravitreal Lens Frag-
ments. British Journal of Ophthalmology; 85, 1038-1040.
https://doi.org/10.1136/bjo.85.9.1038

Aasuri, M.K., Kompella, V.B. and Majji, A.B. (2001) Risk Factors for and Manage-
ment of Dropped Nucleus during Phacoemulsification. Journal of Cataract & Re-
fractive Surgery, 27, 1428-1432. https://doi.org/10.1016/S0886-3350(01)00784-2

Johansson, B., Lundstrém, M., Montan, P., ef al (2009) Capsule Complication dur-
ing Cataract Surgery: Long-Term Outcomes: Swedish Capsule Rupture Study Group
Report 3. Journal of Cataract & Refractive Surgery, 35, 1694-1698.
https://doi.org/10.1016/j.jcrs.2009.05.027

Jakobsson, G., Montan, P., Zetterberg, M., et al (2009) Capsule Complication dur-
ing Cataract Surgery: Retinal Detachment after Cataract Surgery with Capsule
Complication: Swedish Capsule Rupture Study Group Report 4. Journal of Cataract
& Refractive Surgery, 35, 1699-1705. https://doi.org/10.1016/j.jcrs.2009.05.028

Tan, J.H.Y. and Karwatowski, W.S.S. (2002) Phacoemulsification Cataract Surgery
and Unplanned Anterior Vitrectomy—Is It Bad News? Eye (Lond), 16, 117-120.
https://doi.org/10.1038/sj/eye/6700015

Petousis, V., Sallam, A.A., Haynes, R.J., et al (2016) Risk Factors for Retinal De-
tachment Following Cataract Surgery: The Impact of Posterior Capsular Rupture.
British Journal of Ophthalmology, 100, 1461-1465.
https://doi.org/10.1136/bjophthalmol-2015-307729

Day, A.C., Donachie, P.H.]., Sparrow, J.M., et al. (2016) United Kingdom National
Ophthalmology Database Study of Cataract Surgery: Report 3: Pseudophakic Retin-
al Detachment. Ophthalmology, 123, 1711-1715.
https://doi.org/10.1016/j.0phtha.2016.04.002

Daien, V., Le Pape, A., Heve, D., et al. (2015) Incidence, Risk Factors, and Impact of
Age on Retinal Detachment after Cataract Surgery in France: A National Population
Study. Ophthalmology, 122, 2179-2185.
https://doi.org/10.1016/j.0phtha.2015.07.014

Lashgari, A., Kabiri, M., Ramezani, A., et al (2018) Visual and Anatomical Out-
comes of Pars Plana Vitrectomy for Dropped Nucleus after Phacoemulsification.
Journal of Ophthalmic and Vision Research, 13, 253-259.
https://doi.org/10.4103/jovr.jovr_156_17

Ryoo, N.K,, Park, C., Kim, T.W., ef al (2016) Management of Vitreal Loss from
Posterior Capsular Rupture during Cataract Operation: Posterior versus Anterior
Vitrectomy. Retina, 36, 819-824. https://doi.org/10.1097/IAE.0000000000000803

Chen, C.L., Wang, T.Y., Cheng, ].H., et al (2008) Immediate Pars Plana Vitrectomy
Improves Outcome in Retained Intravitreal Lens Fragments after Phacoemulsifica-
tion. Ophthalmologica, 222, 277-283. https://doi.org/10.1159/000139953

Lin, W.V., Scott, M.N., Tendhar, C., et al (2020) Outcomes of Cataract Surgery
Complicated by Retained Lens Fragments Requiring Pars Plana Vitrectomy. Clini-
cal Ophthalmology, 14, 939-946. https://doi.org/10.2147/OPTH.S5239100

DOI: 10.4236/ijcm.2023.145023

281 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2023.145023
https://doi.org/10.1016/j.ajo.2011.02.010
https://doi.org/10.1136/bjo.85.9.1038
https://doi.org/10.1016/S0886-3350(01)00784-2
https://doi.org/10.1016/j.jcrs.2009.05.027
https://doi.org/10.1016/j.jcrs.2009.05.028
https://doi.org/10.1038/sj/eye/6700015
https://doi.org/10.1136/bjophthalmol-2015-307729
https://doi.org/10.1016/j.ophtha.2016.04.002
https://doi.org/10.1016/j.ophtha.2015.07.014
https://doi.org/10.4103/jovr.jovr_156_17
https://doi.org/10.1097/IAE.0000000000000803
https://doi.org/10.1159/000139953
https://doi.org/10.2147/OPTH.S239100

	Visual Outcomes and Risk of Rhegmatogenous Retinal Detachment Following Posterior Capsule Rupture during Cataract Surgery: With vs without Dropped Nuclear Lens Fragments
	Abstract
	Keywords
	1. Introduction
	2. Methods
	3. Results
	4. Discussion
	5. Conclusion
	Author Contribution
	Ethical Approval
	Consent
	Conflicts of Interest
	References

