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Abstract

Purpose: To determine the relation between patients’ age and degree of myo-
pia on the risk of postoperative retinal detachment following cataract surgery.
Setting: University-based cataract referral practice. Patients and methods:
This is a retrospective study. The chart of all patients in the practice of 1
surgeon (K.M.M) who had cataract surgery by the Kelman phacoemulsifica-
tion technique between 1991 and 2010, were reviewed to identify patients
(those who had retinal detachment) was associated with 4-control who didn’t
detach but had surgery around the same time. Result: Forty-three cases of re-
tinal detachment were identified, the mean age at time of cataract surgery for
the RD cases was 57.3 + 14.7 years (range: 4 to 96 years) and for the control
was 69.8 + 12.9 years (range: 9 to 75 years), p < 0.0001, mean SE refraction
error for the RD cases was —4.8 + 4.7 diopters of myopia and for the control
group was —1.6 + 4.3 diopters of myopia p < 0.0001. Conclusion: The study
shows that risk of retinal detachment and the degree of myopia is linear up to
12.00 diopters of myopia then starting to decline, and the risk of retinal de-
tachment is the highest in age group between 50 to 59 years.
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1. Introduction

Cataract extraction (CE) is the most common surgical procedure performed in
the United States in persons aged 65 years or older [1]. Increasingly, CE is per-
formed in younger patients [2], and clear lens extraction for correction of refrac-
tive errors is gaining popularity [3]. Retinal detachment is one of the most sig-

nificant and potentially blinding events that can occur after all forms of cataract
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surgery including phacoemulsification [4] [5]. Consequently, proper knowledge
about and reliable estimate of the risk factors for pseudophakic retinal detach-
ment are very important. Several risk factors have been reported in literature in-
cluding preoperative factors (myopia, young age, and lattice degeneration),
intraoperative complications (rupture of posterior capsule with or without vi-
treous loss) and postoperative factors (laser posterior capsulotomy) [5]-[11].

The purpose of this study is to determine the relationship between patients’
age and degree of myopia on the risk of postoperative retinal detachment fol-
lowing cataract surgery. We were looking to investigate the concept that the risk
of retinal detachment increases linearly with the degree of myopia and that age is

relatively insignificant.

2. Patients and Methods

The institutional review board of University of California Los angles (UCLA)
approved the protocol for the study of this cohort.

The study was based on a retrospective chart review of all patients who un-
derwent Kellman phacoemulsification (KPE) between July 1991 and December
2010, performed at one institution “Jules Stein Eye Institute” (JSEI), UCLA.
These were done by one surgeon (KMM). Charts were reviewed to identify eyes
that experienced retinal detachment after KPE. Those who had cataract surgery
done else where and experienced retinal detachment were excluded. Each study
patient, who had retinal detachment, was associated with 4 control patients who
did not detach but had KPE around the same time. Those were selected as the
two cases before and the two cases after the study patient.

The information collected from the medical records included; demographic
data, preoperative ophthalmic examination data specially spherical equivalent
refractive error, axial length, IOL power, history of previous surgery, surgical
details, and whether a neodymium: yttrium-aluminum-garnet (Nd:YAG) laser
capsulotomy was performed postoperatively. In addition, record of retinal de-
tachment occurrence, its onset following cataract surgery, and the length of the
follow up.

The relative importance of age, spherical equivalent refractive error, axial
length, IOL power, and (Nd:YAG) laser capsulotomy, was evaluated using the
Wilcoxon signed rank test. A significance level of 5% was considered significant
throughout the study.

3. Results

Medical record review identified 43 eyes that experienced retinal detachment af-
ter cataract surgery. These were identified as group 1. The control group, group
2, included 172 eyes, which had cataract surgery within the same operative con-
ditions and did not suffer retinal detachment postoperatively.

Demographic characteristics between eyes of group 1 and group 2 are shown
in Table 1. Male sex was a significant risk factor, as 31 (72%) patients of group 1
(RD) were males with high significance (p = 0.001) using Fisher exact test. Other
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Table 1. Demographic and history characteristics between eyes of Group 1 and Group 2.

Characteristics Group 1, n = 43 Group 2,n =172  P-value®
Right 20 (47%) 98 (57%)
Eye 0.23
Left 23 (53%) 74 (43%)
w 34 (79%) 115 (67%)
A 1(2%) 11 (6%)
B 0 3 (2%)
Race/Ethnicity 0.14°
N 0 2 (1%)
O 2 (5%) 10 (6%)
18] 6 (14%) 31 (18%)
Male 31 (72%) 75 (44%)
Gender 0.001
Female 12 (28%) 97 (56%)
Deceased 1(2%) 2 (1%) 0.49
Family history of RD 1 (2%) 2 (1%) 0.49
History of eye trauma 4 (9%) 1 (1%) 0.006
Presence of Lattice Degeneration 12 (28%) 6 (3%) <0.0001
History of previous PPV 1(2%) 8 (5%) 0.69
History of Keratorefractive Surgery 1(2%) 2 (1%) 0.49
Vitreous loss 9 (21%) 0 <0.0001
Nd:YAG Capsulotomy 24 (56%) 52 (30%) 0.002

a: Fisher exact test. b: Comparing white to non-white.

risk factors shown to be highly significant (p < 0.0001) were the history of lattice
retinal degeneration and the occurrence of intraoperative vitreous loss. Also it
was found that a history of ocular trauma and postoperative (Nd:YAG) laser
capsulotomy are significant with P values of 0.006 and 0.002 respectively. On the
other hand, several factors were found insignificant including; laterality, ethnic-
ity, family history of retinal detachment, as well as past ocular history of PPV or
keratorefractive surgery.

In order to analyze the age as a risk factor for RD after cataract surgery, all
subjects enrolled in the study were subdivided according to their age as shown in
Table 2 and Figure 1. It was noticed that the risk of RD among group 1 patients
aged 50 - 59 years and 60 - 69 years were the highest (34% and 29% respectively).
They together comprised 58% of the total number of cases of RD. The mean age
at time of cataract surgery for the retinal detachment cases (group 1) was 57.3 +
14.7 years (range: 9 to 75), and the mean age for the controls (group 2) was 69.8
12.8 years (range: 4 to 96 years) with p < 0.0001 using Wilcoxon rank test, as
shown in Table 5.

The effect of degree of myopia was studied in a similar way, as the two groups
were compared according to the amount of preoperative spherical equivalent
(SE), which was subdivided into 8 subgroups as shown in Table 3. It was noted
that the risk of RD is directly proportional to SE up to —12.00 diopters, after
which this risk declines. Also a statistically significant difference (p = 0.0007)
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Table 2. Comparison of group 1 and group 2 regarding age subgroups.

Case Group Group 1 (n =43) Group 2 (n =172)
% to total % to total % to total
% to total
Age Subgroup n of group of age n of group 2 of age

(years) 1 subgroup subgroup

<40 4 9.3 66.7 2 1.2 33.3

40 - 49 5 11.6 31.2 11 6.4 68.8

50 - 59 11 25.6 34.4 21 12.2 65.6

60 - 69 14 32.6 28.6 35 20.3 71.4

70 -79 9 21 12.7 62 36 87.3

>80 0 0 0 41 32.8 100

Cochran-armitage trend test p < 0.0001.

Table 3. Comparison of Group 1 and Group 2 regarding spherical equivalent (SE) sub-

groups.
Case Group Group 1 (n = 40) Group 2 (n = 163)
% to total % to total % to total % to total
SE Subgroup n of group of SE n of group 2 of SE
(Diopters) 1 subgroup subgroup
>0.00 6 15 7.9 70 43 92.1
—-0.25 to —-2.00 6 15 14.3 36 22 85.7
—2.25 to —4.00 7 17.5 21.2 26 16 78.8
—4.25 to —6.00 9 22.5 42.8 12 7.3 57.2
—6.25 to —8.00 3 7.5 37.5 5 3 62.5
—-8.25 to —10.00 3 7.5 42.9 4 2.5 57.1
—-10.25 to —12.00 2 5.0 50 2 1.2 50
<12.25 4 10 333 8 5 66.7

Cochran-Armitage trend test p = 0.0007.

100
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40
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B Group 2

o
©3
A

Figure 1. Chart blot of age of patients of groups 1 and 2 at the time of KPE.
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was found between group 1 and group 2 regarding preoperative SE. However, all
nine eyes of vitreous loss had RD. Thus the data were further filtered and those
nine eyes were excluded to eliminate vitreous loss as a confounding factor. Table
4 and Figure 2 show comparison of groups 1 and 2 regarding preoperative SE
after excluding those 9 cases. It showed more linear direct relationship of risk of
postoperative RD and degree of myopia.

The mean preoperative spherical equivalent refractive error for group 1 eyes
was —4.8 + 4.7 diopter (D), and for the group 2 was —1.5 + 4.3 (D), with p <
0.0001 by Wilcoxon rank test. Also, the mean preoperative axial length for group
1 eyes was 25.7 + 1.8 mm and for group 2 eyes was 24.1 + 1.7 mm, with p <
0.0001 by Wilcoxon rank test. The mean preoperative IOL power for group 1
eyes was 15.6 + 4.9 (D), and for group 2 was 19.4 + 4.8 (D), with p < 0.0001 by

Wilcoxon rank test, as shown in Table 5.

Table 4. Comparison of group 1 and group 2 regarding spherical equivalent (SE) sub-
groups, after excluding 9 cases of vitreous loss.

Group 1 (n =31) Group 2 (n = 163)

Case Group
% to total % to total % to total % to total of
o total o
SE Subgroup n of group of SE n of group ; b
(Diopters) 1 subgroup 2 SE subgroup
>0.00 5 16.1 6.7 70 43 93.3
—-0.25 to —-2.00 6 19.4 14.3 36 22 85.7
—2.25 to —4.00 6 19.4 18.7 26 16 81.3
—4.25 to —6.00 3 9.7 20 12 7.3 80
—6.25 to —8.00 3 9.7 37.5 5 3 62.5
—8.25 to —10.00 3 9.7 42.9 4 2.5 57.1
—10.25 to —12.00 2 6.5 50 2 1.2 50
>12.25 3 9.7 27.3 8 5 72.7

Cochran-armitage trend test p = 0.003.

Table 5. Summary of statistics of variables between group 1 and group 2 cases.

Group 1 (n =43) Group 2 (n=172) pr*
Variable
Mean + SD*  Range Median Mean +SD* Range Median Value
Age at KPE (years) 57.4+14.7 9to 75 60 69.8 +12.9 9to 96 72 <0.0001

SE-RE (Diopter) -4.8+4.7 -185to1.5 —4.00 -1.6+43 -21t09.8 -0.5 <0.0001

Axial Length 20.2 to
25.7+1.8 21.9to33.3 256 24.1+1.7 23.7  <0.0001
(mm) 32.2
IOL Power —1.00 to
) 15.6 + 4.9 15.3 19.4+48 -1.0to34 20 <0.0001
(Diopter) 24.5
Duration

30.2+£37.1 0.2to153 12.1 32.2+£352 00tol62 18.7 =0.64

(months)**

*SD = Standard Deviation. **Duration (months) = Duration of time interval between KPE and RD in
groupl and duration of follow up period in group 2. ***P Values = Wilcoxon signed rank test p-values.
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Figure 2. Chart blot of SE-RE of eyes of groups 1 and 2, after excluding eyes of vitreous
loss.

Mean follow-up duration between the date of KPE and onset of RD among
group 1 eyes was 30.2 + 37.1 months. The mean follow-up duration for group 2
eyes was 32.2 + 35.2 months. They showed statistically insignificant difference (P =
0.64) using Wilcoxon signed rank test, Table 5.

4. Discussion

In the past twenty years, Kelman phacoemulsification (KPE) has become the
preferred technique for cataract surgery in the developed world [12]. Although
KPE has been found to reduce the overall complication rate of cataract surgery,
the rate of rhegmatogenous retinal detachment (RRD) after cataract surgery has
not been reduced significantly by the shift to phacoemulsification [13] [14]. RRD
is a serious and potentially sight threating complication that can be major per-
sonal disaster to patient’s. Certain risk factors such as posterior capsular rupture
(PCR) and other intraoperative complications have long been identified for
pseudophakic retinal detachment. Recent studies confirm these risk factors and
further analyze others such as male sex, younger age and myopia.

We have performed a study of retinal detachment after cataract surgery based
on clinical records. We were able to collect information on potential risk factors
such as male sex, young age at KPE, long axial length, myopia and surgical com-
plications.

Similar to most of the previous studies, male sex was found to be a significant
risk factor, where 31 (72%) out of 43patients of group 1 (RRD) were males. Tuft
et al. reported that males had a significantly higher risk of retinal detachment
compared with females [11]. Russell et al, found that the incidence of RRD was
higher in men (2.1%) than in women (0.62%) [15], while Erie et a/ reported that

men were 2.9 times more likely to have RRD than women [16]. Also Sheu et al.
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found that cumulative 6-years RD rates were 1.90% in the male subgroup and
0.56% in the female subgroup [17].

In the recent study we noticed that the higher occurrence of RRD after KPE
was among patients aged between 50 - 59 years and 60 - 69 years, where they to-
gether comprised 58% of all RRD cases. This finding is consistent with other re-
ports. Tuft et al'* found that younger age was significantly associated with a
higher risk of RRD with a linear relationship. Russell et al. reported the risk for
RRD 5.17% in those patients younger than 50 years compared with 0.64% for
those patients older than 70 years [15], while Erie et a/found that each 10 years
decrease in age resulted in a 1.6-fold increase of RRD and cases < 60 years of age
at the time of cataract extraction were 6 times more likely to have RRD than
those 260 years [16]. The results of Sheu et a/. confirmed that age below 50 years
at the time of cataract extraction was significant risk factor for RRD [17]. The
prevalence of posterior vitreous detachment (PVD), which limits the transmis-
sion of forces of cataract extraction through the vitreous to the retina, and the
higher incidence of vitreous degenerative change, among older patients seem to
have a protective rule against RRD. On the other hand, pre-senile cataracts are
usually associated with more ocular anomalies that may predispose to RRD.

Myopia increased the risk of retinal detachment compared with hyperopia,
and eyes with refraction between 0 - 4 diopters of myopia consisted the highest
percentage of retinal detachment in our study. The mean preoperative spherical
equivalent refractive error for group 1 eyes was —4.8 (D), and for the group 2
was —1.5 (D), and similarly the mean preoperative axial lengths were 25.7 mm
and 24.1 mm respectively. Our findings are more or less the same as previous
studies. One study showed a four-fold increase in spontaneous retinal detach-
ment risk for refractive error of —1.00 to —3.00 D and myopia over —3.00 D was
found to have a 10-fold higher risk of retinal detachment [18]. Russell et al
found that the risk for RRD was 4.9 times higher in eyes that had an axial lens
measurement > 24 mm [15]. Tuft et al reported that axial length >23 mm was a
significant risk factor for RRD and suggested a three-fold increase in risk inde-
pendent of the other risk factors [11]. Sheu et al found that moderate myopia
(26 mm > AL > 23 mm) appeared as a significant risk factor for RRD after cata-
ract surgery [17], but they reported that the statistical significant of high myopia
(AL > 26 mm) was extremely high.

After excluding eyes that had suffered vitreous loss during KPE, it was found
that 12 out of the remaining 31 eyes (38.7%) had preoperative SE between —0.25
and —4.00 D, and 11 (35.5%) between —4.25 and —12.00 D. Only 3 eyes (9.7%)
had SE greater than —12.00 D. This means that in our series the risk of RRD after
KPE was more frequent with mild to moderate degrees of myopia, contrary to
other previous reports. Our explanation is that the early PVD and vitreous gel
liquefaction (synchisis) frequently seen in highly myopic eyes appears to protect
the retina from the micro dynamic changes of the anterior vitreous during KPE

procedure.
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We have found that posterior capsular tear with vitreous loss during KPE was
a significant risk factor for RRD post operatively, where 9 eyes (21%) out of 43
eyes of group 1 had this intraoperative complication. This is comparable with
the results of Russell et a/ who reported 4 eyes had RRD out of 33 eyes that had
intraoperative posterior capsular rupture [15]. Also Desi et al. [19], Ionides et al.
[20], Tuft et al [11], Erie et al [16], Bhagwandien et al [5], all these reports had
concluded that posterior capsule tear at cataract surgery was a significant risk
factor for subsequent RRD.

Similar to some previous studies, our study has revealed that history of Nd:
YAG laser posterior capsulotomy in the postoperative period is a statistically
significant risk (p = 0.002) for the subsequent development of RRD [6] [7] [21]
[22] [23]. However, other nicely designed studies conflict regarding this associa-

tion, reporting minimal insignificant or no effect [5] [8] [11] [15] [16] [17] [24].

5. Conclusion

This retrospective study confirms the effect of some previously identified risk
factors such as age, axial length and degree of myopia in the development of re-
tinal detachment after cataract surgery. It also emphasizes the importance of
surgical events such as posterior capsule tear and vitreous loss in contributing to
retinal detachment. In cases of capsular or zonular rupture, all mean, including
prophylactic vitrectomy of vitreal strands, should be used to avoid permanent

vitreous traction, therefore reducing the risk of retinal detachment.
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