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Objective: To identify potential risk factors for recurrent retinal detachment after surgical
treatment for rhegmatogenous retinal detachment with choroidal detachment (RRD-CD) in
a Chinese population.

Methods: A total of 1212 patients with RRD-CD admitted to Beijing Tongren Hospital from
2004 to 2018 were reviewed retrospectively. The rate of recurrent retinal detachment was
calculated, and risk factors were analyzed by logistic regression analysis.

Results: The average age of the patients was 48.51 years, 760 patients (62.7%) were male,
and 630 patients (52.0%) had right eye disease. The recurrence rate in the same eye was
21.3%. The incidence of recurrence retinal detachment was higher in patients who were
male, middle age, and with poor preoperative vision, longer axial length, and scleral
buckling. Recurrence usually occurred 3 months after surgery.

Conclusion: Male, middle age, longer axial length, and scleral buckling could be risk
factors for recurrent retinal detachment following surgical treatment in patients with RRD-
CD.
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Introduction

Rhegmatogenous retinal detachment associated with choroidal detachment (RRD-
CD) is due to ciliary and choroidal body detachment and characterized by quick
progression and poor prognosis.' RRD-CD accounts for 7.6-18.7% of RRD
patients in China, significantly higher than the rate in Western countries
(2.0-4.5%).>* RRD-CD is commonly associated with the breakdown of the
blood ocular barrier, the migration of retinal epithelium, the release of inflammatory
factors, and the development of proliferative vitreoretinopathy (PVR).>’

Surgical treatment remains the mainstay for RRD-CD management, but surgical
procedures are complex, and CD is considered an unfavorable factor for RRD
surgery due to high incidence of postoperative PVR.® Despite improved surgery
strategies for detachment repair for RRD-CD, the recurrence rate of retinal detach-
ment is still high. Therefore, it is important to identify risk factors for the failure of
retinal detachment repair to improve the prognosis of RRD-CD.

This study aimed to identify potential risk factors for recurrent retinal detachment
after surgical treatment for RRD-CD in a Chinese population. We retrospectively
analyzed the clinical characteristics of RRD-CD in our hospital in the past 15 years,
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especially clinical characteristics of RRD-CD patients with
recurrent retinal detachment after the first operation.

Methods

Data Collection

This study was approved by the Ethics Committee of
Beijing Tongren Hospital, Capital Medical University in
compliance with the principles of the Declaration of
Helsinki. All patients provided informed consent. All elec-
tronic case records from January 2004 to December 2018
in the Department of Ophthalmology of Beijing Tongren
Hospital were integrated to establish a database. The data-
base was searched for all medical records with the first
diagnosis of RRD-CD. If the patient had multiple medical
records of recurrent RRD or contralateral eye surgery, it
was considered a case record. Inclusion criteria: RRD-CD
was diagnosed and the first surgery was performed in our
hospital. The exclusion criteria were as follows: retinal
reattachment was performed more than once in other hos-
pitals; no retinal hole was found in exudative retinal
detachment, tractive retinal detachment, or combined ret-
inal detachment. The information on patient demo-
graphics, including age, gender, RRD-CD duration, and
co-existing diseases such as diabetes and hypertension,
and the details on ophthalmic examinations, including
intraocular pressure (IOP), best-corrected visual acuity
(BCVA), anterior segment evaluation, funduscope exami-
nation, ocular ultrasonography, and ultrasonic biomicro-
scopy, Data
analysis was based on different age groups: younger than

were collected from medical records.

18 years old, 18-39 years old, and every 20 years for the

rest of the age groups.
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The types of surgical procedures included pars plana
vitrectomy (PPV), scleral buckling (SB), PPV with an
encircling band, and types of vitreous substitutes.

Statistical Analysis

Statistical analysis was performed using SPSS 17.0 software
(SPSS, Chicago, IL, USA). Continuous data were shown as
mean and standard deviation (SD), and categorical data were
shown as counts and proportions. The comparison was
performed by chi-square test. A multivariate analysis with
a step-by-step logistic regression was performed to identify
risk factors for recurrent retinal detachment after surgery.
A 2-tailed P<0.05 indicated significance.

Results

According to inclusion and exclusion criteria, 1212
patients with RRD-CD were collected. All patients had
severe choroidal detachment and their average age was
48.51 years, ranging from 2 to 87 years. The 40-59 age
group accounted for 42.8% (516 cases; Figure 1). A total
of 760 patients were male (62.7%) and 630 patients had
right eye disease (52.0%).

Table 1 shows patient demographics and clinical para-
meters. Disease onset varied from 3 days to 2 years, and
BCVA varied from no light perception (NLP) to 0.7, and
35.4% was hand movement (HM). IOP values of 0-6
mmHg were found in 513 eyes (42.33%), 7-10 mmHg in
504 eyes (41.58%), 11-15 mmHg in 144 eyes (11.88%),
16-21 mmHg in 40 eyes (3.30%), and over 21 mmHg in
11 eyes (0.91%). Myopia accounted for 92.6% with axial
length (AL)>26 mm (Figure 2). Pseudophakic/aphakic
accounted for about 28.4% (pseudophakic was 21.0%,
aphakic eye was 7.3%), with macular detachment in
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Figure | Age distribution of RRD-CD patients. RRD-CD, rhegmatogenous retinal detachment with choroidal detachment.
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Table | Characteristics for RRD-CD in the Two Groups Table | (Continued).
Characteristics Reattachment | Recurrence P value
. Characteristics Reattachment Recurrence P value
Group (n=954) | Retinal G =954 Retinal
Detachment roup (n=954) etina
Detachment
Group G
(n=258) roup
(n=258)
Age (years) 492241221 45.05+13.42 <0.00*
26~30 389 89
Sex
230 257 101
Male 581 179 0.012*
Lens status 0.546
Female 373 79
Phakic 682 187
BCVA 0.024*
Pseudophakic 207 47
20.5 29 |
Aphakic 69 20
0.3~0.5 54 2
Operation mode 0.075
0.05~0.3 83 6
PPV+silicone oil | 799 205
<0.05 232 63
PPV+gas 23 9
Counting fingers | 86 51
Scleral buckling 103 41
Hand 351 78
PPV+encircling 29 3
movement
band
Light perception | 116 55
Underlying diseases
No light 3 2
) Hypertension 162 33 0.104
perception
IOP (mmHg) 0476 Diabetes 86 19 0.403
mellitus
=6 392 121 Note: *Indicated significant difference.
710 409 95 Abbreviations: RRD-CD, rhegmatogenous retinal detachment with choroidal
detachment; BCVA, best-corrected visual acuity; IOP, intraocular pressure; PPV,
L~15 13 30 pars plana vitrectomy.
16~21 31 9
>2| 9 2 94.7%. Preoperative regular fundus examination and post-
Macular status <0.001* operative diagnosis showed that 503 eyes (41.5%) had
. o 0 .
Macular hole 186 9 multiple holes (>2), 104 eyes (8.58%) had great retinal
tears (GRT), and 205 eyes (16.91%) had macular holes.
Detachment 899 249 Among RRD-CD patients, 85.5% underwent PPV, fill-
without macular . . . . .
hole ing with either silicone oil (82.8%) or gas (2.6%); 11.9%
underwent SB, and 2.6% underwent PPV (silicone oil)
D h 186 19 . . ..
etachment combined with encircling band.
with macular hole . .
Among RRD-CD patients, 258 patients had no total
No detachment | 55 9 retinal reattachment or retinal redetachment after the first
Axial length (mm) 0.002* operation, accounting for 21.3% of RRD-CD patients. All
<24 g9 17 RRD-CD patients received oral administration of predni-
solone acetate 3 to 7 days before the operation. The
24~26 219 51 .
average age of those patients was 45.05 years, and the
(Continued) ~ male proportion was 69.3%. We found significant
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Figure 2 Axial length distribution of RRD-CD patients. RRD-CD, rhegmatogenous retinal detachment with choroidal detachment.

differences in age, gender, BCVA, AL, and macular status
between the two groups (Tables 1 and 2).

Multivariate logistic regression analyses showed sig-
nificant differences in male, age, BCVA, AL, macular hole
with detachment, and scleral buckling (Table 3). The inci-
dence of retinal redetachment was significantly lower
(P<0.001) in patients with lower AL (AL<26 mm) than
in patients with longer AL (AL>26 mm), was significantly
higher (P=0.011) in patients with poor BCVA (<0.05) than
in patients with BCVA, and was significantly lower
(P<0.001) in patients with retinal reattachment than in
patients with macular hole with detachment. Regarding
the first operation mode, the incidence of recurrence ret-
inal redetachment in RRD-CD patients undergoing SB was
significantly higher than that in PPV (P=0.031). 74.62% of
the patients had recurrent retinal redetachment within 3
months after the first operation, 84.3% of the patients had
recurrent retinal redetachment within 6 months after the
first operation, and 92.3% of the patients had recurrent
retinal redetachment within 12 months after the first

operation.

Discussion

RRD-CD is an unusual severe type of rhegmatogenous
retinal detachment, and the prognosis is poor due to
rapid onset of massive vitreous and peri-retinal
proliferation.’

Up to 10% of RRD cases require additional interven-
tions to repair recurrent detachment, and remain
a significant challenge for vitreoretinal surgeons and the
patients.” Despite recent developments in microincision
vitrectomy system, perfluorocarbon liquids, and intraocu-

lar tamponades for the managing of RRD-CD, we need to

identify risk factors for RRD-CD to improve the prognosis
of RRD-CD.

In the present study, we analyzed clinical features of
RRD-CD patients, and focused on risk factors of recurrent
retinal detachment, which is helpful to screen high-risk
populations of RRD-CD and reduce the blindness rate of
the disease. Based on the analysis of 15-year data, we
found that the rate of RRD-CD was higher in males than
in females, but was not different between left and right
eyes. Yu et al reported that although the proportion of
males was higher than that of females, the proportion of
males was only 53%, lower than that of males in our
study.” However, in the study by Denwattana et al, the
proportion of males was as high as 78%, higher than the
rate in our study.'”

In the present study, the average age of the patients was
48.51 years. The 40-59 age group accounted for 42.8%
(516 cases; Figure 1). It is known that retinal detachment
is more common in people over 50 years old, and 66% of
RRD-CD patients were older than 50 years and the rate of
RRD-CD in the 50-59 year old age group was the
highest.'" We think that the differences in the age in
different studies were due to geographical and ethnic dif-
ferences, and different sample size.

In the present study, myopia accounted for 92.6% (high
myopia: AL>26 mm about 69.0%) and the incidence of
RRD-CD increased with AL, consistent with previous
studies.>*'" We found that approximately 42.33% of
patients with RRD-CD presented with IOP of 0—-6 mmHg
and more than 83% of patients had IOP lower than 10
mmHg. The current standard for low IOP in RRD-CD
patients is 4 mmHg. However, more than 15% of patients
had normal IOP. Therefore, hypotension is an important
but not necessary indication in RRD-CD diagnosis.
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Table 2 Univariate Analysis of Risk Factors for Recurrence Table 2 (Continued).
Retinal Detachment After the First Operation
Odds 95% 95% P value
Odds 95% 95% P value
. . Ratio Confidence Confidence
Ratio Confidence Confidence
Interval Interval
Interval Interval
L. L Lower Limit Upper Limit
Lower Limit Upper Limit
Sex (male) 0687 | 0512 0.923 0.013* 26~<30 307 | 098I 743 0.067
> *
Age (years) 0972 | 0.967 0.989 <0.001* =30 0573 | 0430 0764 <0.001
BCVA Operation mode
20.5 8057 | 1.092 59.432 0.015% PRV 333 | 0941 1.887 0.105
+silicone oil
0.3~0.5 7698 | 1.86 31.714 0.001*
PPV+gas 0.683 | 0312 1.696 0.341
0.05~0.3 3.971 1713 9.201 0.001*
Scleral 0.641 | 0.433 0.947 0.025*
<0.05 0995 | 0.722 1.370 0.974 buckling
Counting | 0402 | 0276 0.587 <0.001* PPV 2.665 | 0.805 8.819 0.095
fingers +encircling
band
Hand 1343 | 0.999 1.807 0.051
movement Note: *Indicated significant difference.
Abbreviations: BCVA, best-corrected visual acuity; IOP, intraocular pressure; PPV,
Light 0511 | 0358 0.729 <0.001* pars plana vitrectomy.
perception
No light 0404 | 0.067 2429 0-306 Approximately 28.3% of patients with RRD-CD in our
erception .
percep study had cataract surgery history, 20.96% of them had
IOP (mmHg) intraocular lens, and 7.34% had aphakia. The proportion of
<6 0790 | 0599 1.041 0.094 pseudophakic reported by Denwattana et al was higher
than that of this study (46.05%), but the proportion of
7~10 1288 | 0.970 1.710 0.081 ] o 0 )
aphakic eyes was similar to our study.”~ The proportion
H~15 0984 | 0.644 1.503 0-984 of pseudophakic/aphakic reported by Yu et al was lower
16~21 0929 | 0.437 1.977 0.849 than that reported in this study (10.95%).* We presumed
oY 1219 | 0262 5677 0.801 that this discrepancy might be due to the differences in the
time to visit from the onset of symptoms.
Macular status .
The success rate of surgery for RRD-CD is less than
Macular 3.064 | 1.859 4.992 <0.001* 70%, far less than the rate for RRD patients without
hole CD."""* In this study, the rate of RRD-CD patients with
Detachment | 0.591 | 0.288 1212 0.147 total retinal reattachment 3 months after surgery and with-
without out retinal redetachment 1 year after surgery was 78.71%,
lar hol . . .
factlar ho'e higher than the rate reported previously.''"'* Because this
Detachment | 3.064 | 1.859 4.992 <0.001* study excluded patients who had a recurrence after the first
with macular operation in other hospitals and the success of RRD-CD
hol . . . .
e therapy has been improved with the vitrectomy technique,
No 0591 | 0.288 1212 0.147 this may be the reason why the recurrence rate is lower
detachment than that of other studies.
Axial length (mm) In the present study, we found that SB was the preferred
<4 1459 | 0852 2498 0.167 operation at the beginning of the study period, but PPV
gained more attention later. The majority of retinal redetach-
24~<26 1209 | 0.859 1.702 0.275 iy
ment occurred within the first 3 months. Among 1004
(Continued)  patients operated with PPV with oil, 205 cases (20.4%)
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Table 3 Multivariate Logistic Regression Analysis of Risk Factors
for Recurrence Retinal Detachment

B Standard | Wald | Odds Ratio
Error (95%
Confidence
Interval)
Sex (male) —1.48 | 0.69 4.67 4.40
(1.15-16.90)
Age (>40 years) | —4.45 | 1.35 9.27 0.01 (0.00-0.21)
BCVA<0.05 —1.65 | 0.66 7.51 0.20 (0.06-0.69)
IOP<10 mmHg -0.01 | 0.00 2.29 1.00 (0.99-1.00)
Detachment 0.50 0.54 0.83 1.64 (0.57-4.75)
with macular
hole
Axial -349 | 0.71 24.23 | 0.03 (0.01-0.12)
length226 mm
Lens (aphakic/ 0.56 0.51 1.19 1.75 (0.64-4.78)
pseudophakic)
Operation mode
PPV+silicone 0.21 0.52 0.17 1.24 (0.45-3.39)
oil
PPV+gas -0.01 | 0.02 0.11 0.99 (0.96-1.03)
Scleral —1.48 | 0.67 4.15 0.28 (0.07-0.89)
buckling
PPV 0.60 0.72 1.82 0.69 (0.44-7.48)
+encircling band

Abbreviations: BCVA, best-corrected visual acuity; IOP, intraocular pressure; PPV,
pars plana vitrectomy.

subsequently underwent redetachment surgery, while among
144 patients operated with SB, 41 cases (28.5%) subse-
quently underwent redetachment surgery. Therefore, scleral
buckling is an important risk factor for recurrence. The retinal
reattachment rate of vitreous surgery in RRD-CD patients is
high, and the recurrence rate is lower than that of scleral
buckling.'* Therefore, we think that SB may lead to compli-
cations, which increase the rate of recurrence retinal
detachment.

We found that risk factors for recurrence retinal detach-
ment after first surgery included male, middle age, and
high myopia. The average age of the recurrence group was
45.05+13.42 years, significantly less than that of the non-
recurrence group. In previous studies, most patients were
old> The difference in age may lead to different out-
comes. Notably, we found that the rate of recurrence of
retinal detachment was significantly higher in males than

in females. The differences in the anatomy of the eye and
vitreous between males and females may explain the
increased risk of recurrence retinal detachment in males.
Males have longer axial length while females tend toward
early posterior vitreous detachment, which may confer
protection for recurrence retinal detachment.'

In the present study, the proportion of aphakic eyes was
higher in the recurrent group than in the non-recurrence
group, but the difference was not statistically significant,
consistent with a previous study showing that macular hole
was a risk factor for RRD-CD.'® However, in our study the
proportion of RRD-CD patents with macular detachment
and hole was significantly lower in the recurrent group
than in the non-recurrence group. Any retinal detachment
in retinal microstructure.'”'®
risk  of
helps recover visual acuity of the patients.

causes the alterations

Therefore, reducing the redetachment
This study has several limitations. While we focused on
the risk factors of recurrent retinal detachment after first
surgery, the redetachment was not operated in a minor part
of the patients because they refused the surgery due to finan-
cial difficulty or risk management; this may cause a bias for
the inclusion of patients for final analysis. Another limitation
is that we did not analyze the location, shape, and number of
retinal breaks due to the lack of sufficient data from each
patient, and could not analyze the classification of PVD.

In conclusion, this retrospective study showed that the
risk factors of recurrent retinal detachment after first sur-
gery for patients with RRD-CD were male, middle age,
poor preoperative vision, and longer axial length patients
with RRD-CD. Scleral buckling was an independent risk
factor for retinal redetachment.
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