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Clinical Features of Posterior Capsule Rupture during Phacoemulsification
Performed by Novice Ophthalmologists
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Purpose: To report the related factors of posterior capsule rupture and the difference of postoperative visual prognosis after
phacoemulsification by analyzing clinical features of the surgery performed by ten novice ophthalmologists.

Methods: We retrospectively evaluated electronic medical records of 326 patients (412 phacoemulsification cases) who un-
derwent surgery by novice ophthalmologists certified by the Board of Ophthalmology after a resident training program.
Results: The number of cataract surgeries performed by each surgeon within the ophthalmology fellowship period (6 months - 2
years) ranged from 16 to 75 eyes, and perioperative posterior capsule ruptures occurred in 64 of 412 eyes (15.5%). Factors such
as age, sex, laterality, axial length and clinical courses were not related to the rate of posterior capsule rupture. Nucleosclerosis
was significantly related to the posterior capsule rupture rate and was especially higher in the group with a grade higher than five
compared to that in the groups with a grade less than 5 based on the Lens Opacities Classification System Ill (p = 0.033). Factors
of surgeon’s subspecialty, nucleofractis method, and period between residency and the fellowship were not related to the poste-
rior capsule rupture rate, except when considering anesthetic methods. The posterior capsule rupture rate was less frequent in
the retrobulbar surgery group than the topical surgery group (p = 0.046). Postoperative visual outcomes were significantly differ-
ent at postoperative day one and one month (p = 0.023, 0.022, respectively) but not at postoperative two months (p = 0.059).
Conclusions: Phacoemulsifications performed by novice ophthalmologists showed a statistically significant difference in pos-
terior capsule rupture rate between nucleosclerosis and anesthesia groups. Postoperative visual outcome differed at post-
operative day one and one month but not after two months postoperatively.
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Table 1. Patient demographics

Factors Values
Age (years) 67.6 + 10.8 (19-88)
Sex (%)
Male 151 (36.7)
Female 261 (63.3)
Laterality (%)
Right 201 (48.8)
Left 211 (51.2)
Clinical course (%)
Outpatient 354 (85.9)
Inpatient 58 (14.1)

Values are presented as mean + SD.
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Table 2. Surgical characteristics of surgeons and posterior capsule rupture of each surgeon

Surgeon number Total number of cases (person) PCR (n) PCR (%) Nucleofractis Anesthesia GP
1 39 (32) 4 10.3 Prechop Retrobulbar No
2 19 (12) 7 36.8 Prechop Retrobulbar No
3 40 (36) 4 10 Prechop Retrobulbar No
4 16 (13) 6 37.5 Prechop Retrobulbar No
5 57 (48) 12 21.1 Chop Topical No
6 75 (58) 10 13.3 Chop Retrobulbar Yes
7 44 (34) 4 9.1 Prechop Retrobulbar Yes
8 22 (16) 3 13.6 Chop Retrobulbar Yes
9 47 (38) 3 6.4 Prechop/Chop Retrobulbar Yes
10 53 (39 12 22.6 Prechop Topical Yes
Total 412 (326) 64 15.5
PCR = posterior capsule rupture; G-P = gap-period.
Table 3. Candidate factors that affect the rate of posterior capsule rupture
Factors Number of PCR (rate of PCR) p-value§
Sex Male Female 0.889

24 (15.8%) 40 (15.3%)
Age Group 1 Group 2" Group 3" Group 4" 0.174

1(4%) 36 (19%) 23 (14.3%) 4 (10.5%)
Laterality OD (0N} 0.788
32 (16%) 32 (15%)

Admission Inpatient Outpatient 0.443

11 (18.6%) 53 (15.0%)
Subspecialty Cataract and Refractive Others 0.582

35 (14.5%) 29 (16.9%)
Axial length Group 1" Group 2 Group 3’ 0.517

16 (19.8%) 25 (14.4%) 21 (15.7%)

Anesthesia Retrobulbar Topical 0.046

40 (13.2%) 24 21.6%)
Nucleofractis Prechop Chop 0.279

37 (17.5%) 27 (13.4%)
Nucleosclerosis Group 1* Group 2 Group 3 0.033

18 (11.6%) 37 (16.7%) 7 (31.0%)

GP Yes No 0.097

31 (14.7%) 33 (19.3%)

PCR = Posterior capsule rupture; G-P = Gap-period.

*Age: Group 1: 40<; Group 2: 40-69; Group 3: 70-79; Group 4: >80; "Axial length: Group 1: 22.5 mm < ; Group 2: 22.5-23.5 mm; Group
3:>23.5 mm; *Nucleosclerosis: Group 1: 1, 2; Group 2: 3, 4; Group 3: 5-7 (by Lens Opacities Classification System III); $Pearson’s chi-square

test.
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Figure 1. Comparative diagrams of anesthetic methods groups during phacoemulsification (left) and preoperative nucleosclerosis
groups (right) in rate of posterior capsule rupture. The rate of posterior capsule rupture is statistically higher in topical anesthesia
group than retrobulbar group (p = 0.046). The rate of posterior capsule rupture significantly increases along the nucleosclerosis
group (p = 0.033). Asterisks indicate statistically significant difference between groups (p < 0.05). PCR = posterior capsule rupture.
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Figure 2. The rate of posterior capsule rupture (PCR) dramati-
cally decreased 5th 10 cases (asterisk). The rate slightly in-
creased 6th 10 cases, but decreased again abruptly over 70
cases. PCR rate means summation of each surgeon’s PCR
number per every 10 cases of phacoemulsification.
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Figure 3. Serial visual acuity curve of phacoemulsification in
each surgeon. Visual acuity in each operator group are differ-
ent at postoperative 1 day and 1 month (p = 0.023, 0.022, re-
spectively). However, at postoperative 2 months, there is no
difference in each operator group (p = 0.059). Asterisks in-
dicate statistically significant differences of visual acuity after
phacoemulsification at each time point (p < 0.05). Preop =
preoperative; Postop = postoperative.
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