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Abstract
● AIM: To estimate and compare the incidence and 
characteristics of rhegmatogenous retinal detachments 
(RRDs) in the Wenzhou area in 2015 to 2019.
● METHODS: All newly developed RRD cases among 
residents of the Wenzhou area, from January 2015 to 
December 2019, were retrospectively retrieved from 
hospital records. Annual population data were extracted 
from the Wenzhou Statistical Yearbook.
● RESULTS: There were 3629 eligible cases. The average 
incidence of RRD was 7.79 cases per 100 000 population 
(95% confidence interval, 7.24-8.34), and the incidences 
were 7.99 and 7.56 for males and females, respectively. The 
annual incidence increased gradually from 7.26 cases per 
100 000 in 2015 to 10.00 cases per 100 000 in 2019, with 
an overall increase of 37.74%. The highest rate of increase 
occurred in the age group from 60 to 69 years. Of 2750 
eyes with axial length (AL) data, 1675 (60.91%) had an AL 
greater than 24 mm.
● CONCLUSION: A trend to increasing RRD incidence is 
observed in the Wenzhou area over the past 5-year period. 
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INTRODUCTION

R hegmatogenous retinal detachment (RRD) is an ocular 
disease characterized by detachment between the retinal 

neuroepithelium layer and retinal pigment epithelium layer, 
with at least one retinal break, and which requires a confining 
operation to regain sight. Patients with a newly developed 
RRD will usually have sudden vision loss, accompanied by 
floaters and metamorphopsia, or a “dark curtain” blocking 
their vision, so would seek medical treatment immediately. 
The annual incidence of RRDs has been estimated in different 
countries and regions for a long time, ranging from 6.9-26.2 
cases per 100 000 person-years[1-3]. The earliest observational 
report was from England, and the person-based rate of RRDs 
was 10.4 per 100 000 in 1968[4]. Until the late 1990s and the 
beginning of this century, the reported annual incidence of 
RRDs ranged from 7.98 to 17.9 cases per 100 000[5-7]. A recent 
study from The Netherlands reported a high incidence rate of 
26.2 cases per 100 000[2]. Several risk factors at presentation 
are known, including male gender, age, myopia[2], lattice 
degeneration of the retina, history of intraocular surgery 
(e.g., cataract surgery)[8], ocular trauma[9], family history, 
seasonal variation[10] and race/ethnicity; Caucasian and Asian 
populations are at relatively higher risk[11-12].
Regarding the incidence of RRDs in the Chinese population, 
four previous studies, conducted in Beijing, Shanghai, Taiwan 
and in Singapore decades ago, reported the incidence to be 
7.98-16.4 cases per 100 000[7,12-14]. Although these studies 
provided excellent insight into the incidence of RRDs in the 
Chinese population, there have been substantial economic 
changes and population aging since those studies were 
published. Furthermore, there is a lack of data on any changes 
in the incidence of RRDs in the Chinese population.
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Providing up-to-date data regarding RRD incidence and risk 
factors among the Chinese population has important clinical 
and public health value. We, therefore, performed this study 
to report the incidence of RRDs in Wenzhou, southeast China, 
from 2015 to 2019. 
SUBJECTS AND METHODS
Ethical Approval  The study protocol was approved by 
the Human Ethics Review Committees of the Eye Hospital 
of Wenzhou Medical University. As a retrospective study, 
the ethics committee waived the need for written informed 
consent.
The Wenzhou area (simply referred to as “Wenzhou” from 
here down) is one of the large areas in the southeast region 
of China. The decision to select this district for the survey 
was made because of its stability, and because it has a 
socioeconomic profile representative of the wider population 
living in the Chinese hinterland. Wenzhou Prefecture includes 
the city of Wenzhou (4 municipal Districts: Lucheng, 
Longwan, Ouhai, and Dongtou) and its surrounding area 
includes Rui’an City (County-level city), Yueqing City 
(County-level city), Longgang City (County-level city), 
Pingyang County, Cangnan County, Yongjia County, Taishun 
County, and Wenchen County. According to the reports in the 
Wenzhou Statistical Yearbook for the correspondence year 
from Wenzhou Municipal Bureau of Statistics, the registered 
population totals (in thousands) of the area were 8112.1, 
8182.2, 8245.5, 8287.4, and 8323.6, in the years 2015 through 
2019, respectively. RRD was diagnosed as detachment between 
the retinal neuroepithelium layer and the retinal pigment 
epithelium layer, with a definite retinal tear. The inclusion 
criteria for this study were: a newly developed case of RRD, 
with onset from January 1, 2015 to December 31, 2019; and 
permanent residence in Wenzhou. The exclusion criteria were: 
1) retina tear caused by traction (such as proliferative diabetic 
retinopathy), iatrogenic injury or ocular tumor; 2) subclinical 
RRD, which could be cured by a single retinal laser treatment; 
3) unclear diagnosis; 4) uncertain census registration; and 
5) history of penetrating ocular trauma. Macular hole retinal 
detachments were not excluded from this study. 
A total of four hospitals in Wenzhou had the capability to 
treat RRD patients. Almost all patients with RRD from the 
area sought treatment only at those hospitals. All four of 
the hospitals agreed to participate in this study. Medical 
information, including patients’ age and gender, location, date 
of RRD diagnosis, eye or eyes involved and eye axial length 
(AL), was obtained from the electronic surgical record systems 
of the hospitals. The AL of the affected eye was measured 
using standardized A-scan ultrasonography, and the healthy 
fellow eye was measured with an IOL-Master (Carl Zeiss 
Meditec, Dublin, CA, USA).

Statistical Analysis  The incidences of RRDs were calculated 
as the numbers of RRD cases divided by the population 
(in 100 000s). The 95% confidence intervals (CIs) of 
the incidences were also calculated, based on a Poisson 
distribution. The increase in annual incidence of RRDs was 
obtained by subtracting the annual incidence of the last year 
from that of the first year, and then dividing by 5. When further 
calculating the incidence by age groups, the population of 
each age group was obtained from the 2010 population census 
of China, since there were no such specific annual data for 
Wenzhou. It should be noted that the population from 2010 
population census included both the registered population and 
migrant population. 
RESULTS
A total of 3629 newly diagnosed RRD cases (3629 eyes) 
within the study period were screened from the medical 
systems of the four hospitals. Seventy-eight patients (156 
eyes/3629, 4.30%) had bilateral RRDs. Twenty-five of those 78 
patients (32.05%) developed bilateral RRDs in the same year. 
Ultimately, 3551 individual patients were enrolled for further 
analysis of incidence. The median age of the 3551 patients was 
57 (range: 4-92)y. Thirty-seven cases (1.02%) were not treated 
by surgery. Among the 3629 cases, there were 1977 right eyes 
(54.48%) and 1652 left eyes (45.52%), 291 cases (8.02%) 
included macular hole retinal detachment.
The average incidence of RRDs was 7.79 cases per 100 000 
(95%CI, 7.24-8.34). There were 1916 males (53.96%) and 
1635 females (46.04%). The average incidence of RRDs 
among males was 7.99 cases per 100 000 (95%CI, 7.22-8.76), 
and among females was 7.56 cases per 100 000 (95%CI, 6.77-
8.35). The annual incidence increased gradually from 7.26 
cases per 100 000 in 2015 to 10.00 cases per 100 000 in 2019 
(Table 1). 
In 2019, the Wenzhou population had increased by 2.61% 
compared with that in 2015. In contrast, the overall RRD 
incidence rate in 2019 had increased by 37.74% compared with 
2015. The rate of RRD increase was 0.55 cases per 100 000, 
and the increase among males was slightly higher than that 
among females (0.59 vs 0.49, respectively). During the 5-year 
survey period, the RRD incidence also displayed a year-to-year 

Table 1 Incidence (per 100 000 people) of RRD by year

Year No. of 
patients

Population 
(thousand)a Incidence 95%CI

2015 589 8112.1 7.26 6.70-7.82
2016 664 8182.2 8.12 7.53-8.71
2017 697 8245.5 8.45 7.85-9.05
2018 769 8287.4 9.28 8.66-9.90
2019 832 8323.6 10.00 9.36-10.64

RRD: Rhegmatogenous retinal detachment; CI: Confidence interval. 

aData obtained from statistical yearbook of Wenzhou.
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growth in both males and females, and males always had a 
higher annual incidence than their female counterparts (Figure 1). 
The overall incidence in males increased by 39.78% (10.4 per 
100 000 vs 7.44 per 100 000) and in females by 35.22% (9.56 
per 100 000 vs 7.07 per 100 000) from 2015 to 2019.
The distribution of incidences by age categories is presented 
in Table 2. Across the study population, 8.11% of individuals 
were less than 30y, 21.18% were 30-50y, 59.25% were 50-70y, 
and 11.46% were 70y or older. 
The incidence rate increased considerably after age 50 and 
decreased after age 80. We also found that the highest peak 
occurred in the age group from 60-69y, with an incidence of 
42.61 per 100 000 (95%CI, 38.33-46.89). The age-specific 
incidence rates for males and females are shown in Figure 2. 
The incidence peaks for both males and females were also 
in the 60-69y age group. Males had a higher incidence than 
females across most age categories, except for the age groups 
from 50-69y. In the past 5y, the increase in annual incidence 
of RRDs was largest in the age group from 60-69y (2.81 cases 
per 100 000 per year), followed by the age group from 70-79y 
(2.16; Table 3).
Because high myopia carries a high risk of developing an 
RRD, we also conducted analysis of ALs. AL information 
was available for a total of 2750 eyes (77.4%). Of those, 
1675 (60.91%) had an AL greater than 24 mm. The mean 
ALs were 25.28±2.50 (range: 16.06-37.34) mm overall, and 
25.35±2.52 (n=1558, range: 20.38-35.63) mm and 25.19±2.48 
(n=1192, range: 16.06-37.34) mm for the right and left eyes, 
respectively. The mean AL was 25.28±2.31 mm in men and 
25.28±2.70 mm in women. Furthermore, males had a higher 
percentage of ALs greater than 24 mm than did their female 
counterparts (65.08% vs 56.24%). Individuals younger than 
50y had both longer ALs (26.37±2.51 mm versus 24.82±2.35 mm, 
P<0.001) and a higher proportion of ALs greater than 24 mm 
(82.67% vs 51.85%, P<0.001) than did those ≥50y. There were 
no significant changes in ALs over time (Table 4).
The monthly numbers of RRD cases are presented in Figure 3.
The maximum number of cases were observed in April (n=334, 
9.20%) and August (n=316, 8.72%). The minimum number of 
cases was recorded in November (n=265, 7.31%).
DISCUSSION
The population-based incidence of retinal detachments has 
been reported in many areas (Table 5)[2,5,7,13,15-23]. In China, 
population-based data investigating the incidence of RRDs 
are scarce, especially regarding any trend in variation of the 
incidence. The present study provides data on the 5-year 
incidence in Wenzhou, southeast China. Importantly, we 
provide a comprehensive review of RRD incidence, as well 
as its recent 5-year trend in Wenzhou, home to more than 8 
million residents. In this study, we found that the incidence 

of RRDs in Wenzhou gradually increased from 7.26 cases 
per 100 000 in 2015 to 10.0 cases per 100 000 in 2019. The 
incidence of RRD in Wenzhou is similar to that reported in 
Beijing[7] (7.98 per 100 000) and among Chinese people in 
Singapore[12] (11.6 per 100 000), but is lower than that reported 
in Taiwan[15] (16.4 per 100 000) and Shanghai (14.4 per 
100 000)[13]. The incidence was also lower than that reported 
in developed countries (14.81-26.2)[2,16].
Rhegmatogenous Retinal Detachment Incidence Increasing  
Previous studies have reported an increase in RRD incidence. 

Figure 1 Incidence of RRDs by year and gender  RRD: Rhegmatogenous 

retinal detachment.

Figure 2 Incidence of RRDs by age  RRD: Rhegmatogenous retinal 

detachment.

Figure 3 The number of cases of RRDs by month of the year  RRD: 

Rhegmatogenous retinal detachment.

Incidence of RRD in Wenzhou, China



263

Int J Ophthalmol,    Vol. 16,    No. 2,  Feb.18,  2023         www.ijo.cn
Tel: 8629-82245172     8629-82210956      Email: ijopress@163.com

Hajari et al[17] observed that the incidence of RRD increased 
in Denmark at a rate of 0.40±0.04 cases per 100 000 during 
the period 2000 to 2011. Another study, also conducted in 
Denmark, showed that the age- and sex-standardized RRD 
incidence rate had sharply increased, by more than 50%, 
between 2000 and 2016[1]. In the Netherlands, it was also 
found that a 44% increase in incidence of primary RRDs 
occurred over a 7-year period, which may be explained by the 
simultaneous myopic shift in the population[2]. Conversely, a 
population-based study in Taiwan did not found a change in 
age-standardized incidence of RRDs from 2000 to 2012[15]. In 
our study, the incidence of RRD apparently also increased, by 
37.74%, in Wenzhou during the past 5y. 

Several factors may underlie this significant increase. Rapid 
population aging is likely to result in greater numbers of 
RRDs[16]. China’s population has the following characteristics: 
a high speed of aging, a high level of aging population and 
massive size. China’s population is aging faster than that 
in other countries, which may be associated with the birth 
control policy, and also attributed to the decrease in the desire 
for children among the Chinese. It has been predicted that 
the proportion of elderly people in China’s population will 
reach 19.25% in 2030[24]. By 2010, the proportion of children 
(aged 0-14y) among the whole population in Wenzhou had 
decreased by 5.49%, relative to 2000, whereas the proportion 
of those older than 60y had increased by 0.71%[25]. Older age 
is an important risk factor for RRDs[26]. The highest RRD 
incidence in our study was observed in the age group of 60 to 
69y. We did not observe a bimodal distribution according to 
age groups, as described in some studies from Asia[15,18]. We 
found that the fastest rate of incidence increase occurred in the 
60-69-year-old group. Other studies have described similar 
findings regarding this peak age[16]. With increasing age, 
vitreous humor liquefaction and posterior vitreous detachment 

Table 3 Number and incidence (per 100 000 people) of RRD by age and year                                                                                                                n (%)

Age (y) No. (incidence) 2015 No. (incidence) 2016 No. (incidence) 2017 No. (incidence) 2018 No. (incidence) 2019
0-9 0 1 (0.11) 1 (0.11) 1 (0.11) 2 (0.22)

10-19 10 (0.91) 14 (1.28) 14 (1.28) 15 (1.37) 21 (1.92)
20-29 36 (1.97) 44 (2.41) 47 (2.57) 38 (2.08) 44 (2.41)
30-39 42 (2.30) 44 (2.41) 60 (3.29) 59 (3.24) 52 (2.85)
40-49 77 (5.04) 98 (6.42) 94 (6.16) 114 (7.47) 112 (7.34)
50-59 172 (18.81) 182 (19.90) 198 (21.65) 224 (24.50) 233 (25.48)
60-69 191 (37.16) 203 (39.49) 210 (40.86) 228 (44.36) 263 (51.17)
70-79 51 (14.96) 67 (19.66) 62 (18.19) 82 (24.06) 88 (25.82)
80-89 10 (7.28) 11 (8.01) 11 (8.01) 6 (4.37) 15 (10.92)
≥90 0 0 0 2 (15.75) 2 (15.75)
Total 589 (6.46) 664 (7.28) 697 (7.64) 769 (8.43) 832 (9.12)

RRD: Rhegmatogenous retinal detachment.

Table 2 Incidence (per 100 000 people) of RRD by age

Age (y) No. of patients Population (thousand)a Incidence 95%CI
0-9 5 928.5 0.11 0.00-0.32
10-19 74 1093.9 1.35 0.67-2.03
20-29 209 1828.3 2.29 1.60-2.98
30-39 257 1822.9 2.82 2.06-3.58
40-49 495 1526.4 6.49 5.25-7.73
50-59 1009 914.4 22.07 19.38-24.76
60-69 1095 514.0 42.61 38.33-46.89
70-79 350 340.8 20.54 16.25-24.83
80-89 53 137.4 7.71 3.25-12.17
≥90 4 12.7 6.30 0.00-19.66
Total 3551 9119.4 7.79 7.24-8.34

RRD: Rhegmatogenous retinal detachment. adata obtained from 2010 population census of China.

Table 4 Mean ocular AL (mm) by year

Year No. of patients Mean Standard deviation
2015 446 25.29 2.56 
2016 494 25.28 2.41 
2017 533 25.26 2.54 
2018 614 25.29 2.45 
2019 663 25.27 2.54 

AL: Axial length.
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progress gradually. Posterior vitreous detachment increases 
rapidly around age 60 to 70y[27], which may contribute to the 
occurrence of RRDs[16]. 
Another important factor may be the drastic growth of the 
cataract-surgery rate in the elderly population. For example, 
phacoemulsification increases the risk of RRD by at least 
1.7 times[1]. In China, as the largest developing country in 
the world, the rate of cataract surgeries has dramatically 
increased in recent decades[28-29]. It has been reported that 
there is a 58.6%-78.7% rate of posterior vitreous detachment 
after cataract surgery[8,30], which may be a major promotor of 
pseudophakic retinal detachment[9,27]. Petousis et al[31] found 
that male gender, longer AL (>25 mm) and posterior capsular 
rupture, with vitreous loss during cataract surgery, carries an 
increased incidence of RRD.
Myopia or longer AL are well-established risk factors for 
RRD, and the impact of long AL is especially great in young 
individuals[2,14-15,32-33]. van Leeuween et al[2] found a myopia 
shift in Dutch individuals aged 55 to 75y, through a population-
based study. In the current study, the young patients with RRDs 
had relatively longer ALs. Among the elderly, the proportion 
with a long AL was lower, which suggests that senile vitreous 
liquefaction and detachment is the main mechanism of RRD 
in old age[32]. It was found that 66.5% of eyes in RRD patients 
in Beijing were myopic[7,14]. Similarly, the majority of the RRD 
cases (60.91%) in the present study had an AL greater than 
24 mm. However, we did not observe an increase in average 
AL from 2015 to 2019 in this study. Hence, further studies are 
warranted.
Gender  Consistent with other reports[34], RRDs occurred 
more frequently in males than females in this study. A higher 

incidence of RRDs was found in males in each year of our 
study and in almost every age group. Male gender is a well-
recognized risk factor for RRDs[16]. Long AL may be a reason 
for the higher incidence of RRD in males[15]. Indeed, our 
data showed that the males had a higher proportion of longer 
ALs (>24 mm) then did the females (65.08% versus 56.24%, 
respectively). Furthermore, higher likelihoods of physical labor 
and trauma in men may also contribute[15,17]. 

Disease Laterality  A higher incidence of RRDs was observed 
among right eyes than left eyes. Similar phenomena were 
reported in previous studies[17]. Mitry et al[26] hypothesized that 
this might be because right eyes are more commonly dominant, 
and dominant eyes are frequently more myopic, although the 
difference in AL and spherical equivalent refraction between 
right and left eyes was not statistically significant in their study. 
Our data show that the mean AL in the right eye was slightly 
longer than in the left eye. Sevillano Torrado et al[35] proposed 
another hypothesis, one about solar radiation: ultraviolet 
radiation might promote the formation of a posterior vitreous 
detachment in dominant eyes.
Seasonal Variation  Several studies have observed seasonal 
variation in the occurrence of RRDs[35-37]. In our study, a 
seasonal distribution was detected, with the maxima in April 
and August, and minimum in November. These results align 
with the previous articles that reported a maximum at the end 
of the spring[35] and in summer months[36-37], and a minimum 
in the winter months. Nevertheless, an explicit reason for the 
phenomenon is not yet clear. The impact of climate might be 
an important factor. In the summer months, there are more 
hours of sunshine, which means greater radiation intensity, 
higher temperature[10,38] and lower rainfall than in the winter 

Table 5 Summary of incidence of RRDs reported in the previous 2 decades

Years Place Population 
(thousand)

Age range
(y)

Incidence (per 100000 people)

Total Male Female

2019 Wenzhou, China 8323.6 0-90+ 10.0 10.4 9.56

2016 (van Leeuwen et al[2] 2021) Netherland 16979.10 0-95+ 26.2 35.32 17.22

2000-2013 (Manners et al[16] 2017) Western Australia NA 0-80+ 14.81-15.46 15.7-21.7 8.1-13.1

2000-2012 (Chen et al[15] 2016) Taiwan, China NA 0-70+ 16.4 18.89 13.93

2007-2011 (Park et al[18] 2013) Korea 47990.70 0-95+ 10.39 11.32 9.47

2000-2011 (Hajari et al[17] 2014) Denmark NA 0-90+ 13.7 16.5 11

2009 (Van de Put et al[23] 2013) Netherland 16485.78 9-99 18.2 20.9 15.6

2007-2009 (Mitry et al[20] 2010) Scotland 5168.50 0-80+ 12.05 14.70 8.75

1997-2009 (Curti et al[21] 2014) Tuscany, Italy 3500 25-59 NA 13.7 8.5

2003-2004 (Limeira-Soares et al[5] 2007) Campinas, Brazil 3389.29 0-80+ 9.2 12.7 5.8

1999-2000 (Li et al[7] 2003) Beijing, China 6589 0-90+ 7.98 8.98 6.78

1996-1999 (Zou et al[13] 2002) Beixinjing, Shanghai, China 108.13 0-60+ 14.4 13.4 15.1

1997-1998 (Polkinghorne et al[22] 2004) Northern New Zealand 1200 0-80+ 11.8 13.6 9.9

1993-1996 (Wong et al[12] 1999) Singapore 2705.11 0-60+ 10.6 14 7

1990 (Sasaki et al[19] 1995) Kumamoto, Japan 1840 0-90+ 10.4 9.6 11.2

RRD: Rhegmatogenous retinal detachment; NA: Not available.
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months, which may be associated with a higher incidence of 
RRDs. We believe that this seasonal variation may also be 
due to variations in outdoor physical labor, e.g., a reduction in 
winter months. However, seasonality had no association with 
RRD in some other studies[7,16].
There were some limitations in this study. First, we may 
have underestimated the RRD incidence in Wenzhou. Some 
patients with an RRD may not have undergone surgery or 
may have visited a hospital outside the area, due to population 
movement. The second limitation relates to information bias, 
as follows. In the subgroup analyses of the age-specified 
population, we choose the national census age data from 2010, 
owing to the lack of corresponding annual data for Wenzhou. 
This national census indicated a larger population, hence there 
was an underestimation of RRD incidence in the age groups. 
Third, the AL measurements may have been inaccurate after 
the detachments developed, especially in cases of macular 
detachment.
In conclusion, the incidence of RRDs has increased by 37.74% 
in Wenzhou during the past 5y. Higher incidences of RRDs in 
older patients (60-69y), in male patients, and in right eyes were 
observed. We also found that RRDs in the Wenzhou area show 
seasonal variation, peaking at the end of spring and in the 
summer months.
ACKNOWLEDGEMENTS
Foundations: Supported by Zhejiang Provincial High-
level Health Talents Training Project (No.CZ-RC2022010); 
Wenzhou Basic Medical and Health Technology Project (No.
Y20220779).
Conflicts of Interest: Xu MN, None; Zhang JY, None; Yang 
H, None; Song BH, None; Wu RH, None; Jiang ZP, None; 
Feng KM, None; Ren MX, None; Lin K, None; Lin Z, None. 
REFERENCES

1 Nielsen BR, Alberti M, Bjerrum SS, la Cour M. The incidence of 

rhegmatogenous retinal detachment is increasing. Acta Ophthalmol 

2020;98(6):603-606.

2 van Leeuwen R, Haarman AEG, van de Put MAJ, Klaver CCW, Los LI, 

Dutch Rhegmatogenous Retinal Detachment Study Group. Association 

of rhegmatogenous retinal detachment incidence with myopia 

prevalence in the Netherlands. JAMA Ophthalmol 2021;139(1):85-92.

3 Laatikainen L, Tolppanen EM, Harju H. Epidemiology of 

rhegmatogenous retinal detachment in a Finnish population. Acta 

Ophthalmol (Copenh) 1985;63(1):59-64.

4 Shah V, Hall N, Goldacre MJ. Retinal detachment in England: database 

studies of trends over time and geographical variation. Br J Ophthalmol 

2015;99(5):639-643.

5 Limeira-Soares PH, Lira RPC, Arieta CEL, Kara-José N. Demand 

incidence of retinal detachment in Brazil. Eye (Lond) 2007;21(3):348-352.

6 Rowe JA, Erie JC, Baratz KH, Hodge DO, Gray DT, Butterfield L, 

Robertson DM. Retinal detachment in Olmsted County, Minnesota, 

1976 through 1995. Ophthalmology 1999;106(1):154-159.

7 Beijing Rhegmatogenous Retinal Detachment Study Group. Incidence 

and epidemiological characteristics of rhegmatogenous retinal 

detachment in Beijing, China. Ophthalmology 2003;110(12):2413-2417.

8 Mirshahi A, Höhn F, Lorenz K, Hattenbach LO. Incidence of posterior 

vitreous detachment after cataract surgery. J Cataract Refract Surg 

2009;35(6):987-991.

9 Sung JY, Lee MW, Won YK, Lim HB, Kim JY. Clinical characteristics 

and prognosis of total rhegmatogenous retinal detachment: a matched 

case-control study. BMC Ophthalmol 2020;20(1):286.

10 Auger N, Rhéaume MA, Bilodeau-Bertrand M, Tang TN, Kosatsky 

T. Climate and the eye: case-crossover analysis of retinal detachment 

after exposure to ambient heat. Environ Res 2017;157:103-109.

11 Sultan ZN, Agorogiannis EI, Iannetta D, Steel D, Sandinha 

T. Rhegmatogenous retinal detachment: a review of current 

practice in diagnosis and management. BMJ Open Ophthalmol 

2020;5(1):e000474.

12 Wong TY, Tielsch JM, Schein OD. Racial difference in the incidence 

of retinal detachment in Singapore. Arch Ophthalmol 1999;117(3): 

379-383.

13 Zou H, Zhang X, Xu X, Wang X, Liu K, Ho PC. Epidemiology 

survey of rhegmatogenous retinal detachment in Beixinjing District, 

Shanghai, China. Retina 2002;22(3):294-299.

14 Sheu SJ, Ger LP, Chen JF. Axial myopia is an extremely significant 

risk factor for young-aged pseudophakic retinal detachment in Taiwan. 

Retina 2006;26(3):322-327.

15 Chen SN, Lian IB, Wei YJ. Epidemiology and clinical characteristics 

of rhegmatogenous retinal detachment in Taiwan. Br J Ophthalmol 

2016;100(9):1216-1220.

16 Manners S, Ng JQ, Kemp-Casey A, Chow K, Kang CY, Preen DB. 

Retinal detachment surgery in Western Australia (2000-2013): a 

whole-population study. Br J Ophthalmol 2017;101(12):1679-1682.

17 Hajari JN, Bjerrum SS, Christensen U, Kiilgaard JF, Bek T, la Cour 

M. A nationwide study on the incidence of rhegmatogenous retinal 

detachment in Denmark, with emphasis on the risk of the fellow eye. 

Retina 2014;34(8):1658-1665.

18 Park SJ, Choi NK, Park KH, Woo SJ. Five year nationwide incidence 

of rhegmatogenous retinal detachment requiring surgery in Korea. 

PLoS One 2013;8(11):e80174.

19 Sasaki K, Ideta H, Yonemoto J, Tanaka S, Hirose A, Oka C. 

Epidemiologic characteristics of rhegmatogenous retinal detachment in 

Kumamoto, Japan. Graefes Arch Clin Exp Ophthalmol 1995;233(12): 

772-776.

20 Mitry D, Charteris DG, Yorston D, Rehman Siddiqui MA, Campbell 

H, Murphy AL, Fleck BW, Wright AF, Singh J, Group SRS. The 

epidemiology and socioeconomic associations of retinal detachment 

in Scotland: a two-year prospective population-based study. Invest 

Ophthalmol Vis Sci 2010;51(10):4963-4968.

21 Curti S, Coggon D, Baldasseroni A, Cooke RMT, Fresina M, 

Campos EC, Semeraro F, Zanardi F, Farioli A, Violante FS, 



266

Mattioli S. Incidence rates of surgically treated rhegmatogenous 

retinal detachment among manual workers, non-manual workers 

and housewives in Tuscany, Italy. Int Arch Occup Environ Health 

2014;87(5):539-545.

22 Polkinghorne PJ, Craig JP. Northern New Zealand Rhegmatogenous 

Retinal Detachment Study: epidemiology and risk factors. Clin Exp 

Ophthalmol 2004;32(2):159-163.

23 Van de Put MAJ, Hooymans JMM, Los LI, Dutch Rhegmatogenous 

Retinal Detachment Study G. The incidence of rhegmatogenous 

retinal detachment in The Netherlands. Ophthalmology 2013;120(3): 

616-622.

24 Wei YG, Wang ZC, Wang HW, Li Y, Jiang ZY. Predicting population 

age structures of China, India, and Vietnam by 2030 based on 

compositional data. PLoS One 2019;14(4):e0212772.

25 Wenzhou Bureau of Statistics. Main Data of the Sixth National Census 

of Wenzhou in 2010. http://wztjj.wenzhou.gov.cn/art/2011/5/9/

art_1243861_5868340.html (published on 09/05 2011).

26 Mitry D, Charteris DG, Fleck BW, Campbell H, Singh J. The 

epidemiology of rhegmatogenous retinal detachment: geographical 

variation and clinical associations. Br J Ophthalmol 2010;94(6): 

678-684.

27 Qureshi MH, Steel DHW. Retinal detachment following cataract 

phacoemulsification—a review of the literature. Eye (Lond) 2020;34(4): 

616-631.

28 Tan XH, Wang W, Zhu Y, Chen C, Qiu XZ, Xu JM, Hou C, Luo LX, 

Huang WY, Liu YZ. Impact of cataract screening integrated into 

establishment of resident health record on surgical output in a rural 

area of South China. Ann Transl Med 2020;8(19):1222.

29 Zhang P, Lu LN, Lin SL, Zou HD. Analysis of cataract surgery status 

in public hospitals of Shanghai from 2013 to 2015. Zhonghua Yan Ke 

Za Zhi 2020;56(8):615-620.

30 Ripandelli G, Coppé AM, Parisi V, Olzi D, Scassa C, Chiaravalloti A, 

Stirpe M. Posterior vitreous detachment and retinal detachment after 

cataract surgery. Ophthalmology 2007;114(4):692-697.

31 Petousis V, Sallam AA, Haynes RJ, Patel CK, Tyagi AK, Kirkpatrick 

JN, Johnston RL. Risk factors for retinal detachment following cataract 

surgery: the impact of posterior capsular rupture. Br J Ophthalmol 

2016;100(11):1461-1465.

32 Kim MS, Park SJ, Park KH, Woo SJ. Different mechanistic association 

of myopia with rhegmatogenous retinal detachment between young 

and elderly patients. Biomed Res Int 2019;2019:5357241.

33 Elvioza E, Agustiningsih D, Prawiroranu S, Sasongko MB. Differential 

distributions of myopia severity in younger and older individuals with 

rhegmatogenous retinal detachment. Clin Ophthalmol 2021;15: 

2947-2950.

34 Oku K, Tokutsu K, Matsuda S, Kondo H. Epidemiologic study of 

rhegmatogenous retinal detachment in Japan from the Diagnosis 

Procedure Combination database over a 2-year period (2014-2015). 

Jpn J Ophthalmol 2021;65(6):797-802.

35 Sevillano Torrado C, Viso E, Moreira S, Blanco MJ, Gude F. 

Rhegmatogenous retinal detachment and solar radiation in northwestern 

Spain. Ophthalmol J Int D’ophtalmologie Int J Ophthalmol Zeitschrift 

Fur Augenheilkunde 2020;243(1):51-57.

36 Prabhu PB, Raju KV. Seasonal variation in the occurrence of 

rhegmatogenous retinal detachment. Asia Pac J Ophthalmol (Phila) 

2016;5(2):122-126.

37 Iida M, Horiguchi H, Katagiri S, Shirakashi Y, Yamada Y, Gunji H, 

Nakano T. Association of meteorological factors with the frequency 

of primary rhegmatogenous retinal detachment in Japan. Sci Rep 

2021;11(1):9559.

38 Kim DY, Hwang H, Kim JH, Moon BG, Hyung SM, Kim JY, Chae 

JB. The association between the frequency of rhegmatogenous 

retinal detachment and atmospheric temperature. J Ophthalmol 

2020;2020:2103743.

Incidence of RRD in Wenzhou, China


	_Hlk97195352
	_Hlk67576982
	_Hlk118795821
	OLE_LINK2
	_Hlk118795811
	_Hlk120004891
	OLE_LINK15
	_Hlk497904036
	OLE_LINK4
	_Hlk120008624
	OLE_LINK6
	_Hlk120016558
	OLE_LINK14
	OLE_LINK7
	OLE_LINK3
	_Hlk102831846
	OLE_LINK9
	OLE_LINK13
	OLE_LINK11
	OLE_LINK10
	OLE_LINK8
	OLE_LINK5
	OLE_LINK1
	OLE_LINK12
	_Hlk123128275
	_Hlk497904036
	_Hlk123216804
	_Hlk123216813
	OLE_LINK4
	OLE_LINK7
	_Hlk123214383
	OLE_LINK3
	OLE_LINK8
	OLE_LINK5
	_Hlk505761742
	_Hlk110930725
	_Hlk111485392
	_Hlk497904036
	OLE_LINK12
	OLE_LINK13
	OLE_LINK14
	_Hlk119332312
	_Hlk119332357
	_Hlk107761212
	_Hlk110930961
	_Hlk119333289
	_Hlk119332477
	_Hlk119332513
	OLE_LINK10
	OLE_LINK8
	OLE_LINK3
	_Hlk110931257
	_Hlk119332891
	_Hlk108013020
	_Hlk119332964
	_Hlk119331703
	OLE_LINK5
	OLE_LINK2
	_Hlk124258790
	_Hlk69284659
	_Hlk86006922
	_Hlk67340216
	_Hlk57923704
	_Hlk84876403
	_Hlk86004965
	OLE_LINK1
	OLE_LINK2
	_Hlk60842562
	_Hlk60831504
	_Hlk60833736
	_Hlk60831515
	_Hlk60831526
	_Hlk60833756
	_Hlk60831542
	_Hlk60831561
	_Hlk60831575
	_Hlk60831589
	OLE_LINK199
	OLE_LINK200
	OLE_LINK204
	OLE_LINK241
	OLE_LINK242
	_Hlk497904036
	_Hlk122947847
	_Hlk497904036
	OLE_LINK1
	_ENREF_18
	_Hlk123115753
	_Hlk123115732
	_Hlk108183234
	_Hlk122600391
	_Hlk122600245
	_Hlk122629184
	_Hlk123120543
	_Hlk123120555
	_Hlk116137788
	OLE_LINK16
	_Hlk16518107
	OLE_LINK13
	_Hlk89787106
	_Hlk122981705
	OLE_LINK1
	OLE_LINK2
	OLE_LINK3
	OLE_LINK4
	OLE_LINK5
	OLE_LINK8
	OLE_LINK9
	OLE_LINK10
	OLE_LINK11
	_Hlk497904036
	OLE_LINK23
	OLE_LINK18
	OLE_LINK17
	OLE_LINK32
	OLE_LINK31
	OLE_LINK29
	OLE_LINK30
	_Hlk108183234
	OLE_LINK22
	OLE_LINK3
	OLE_LINK4
	OLE_LINK1
	OLE_LINK2
	OLE_LINK7
	OLE_LINK8
	OLE_LINK19
	OLE_LINK20
	OLE_LINK34
	OLE_LINK27
	OLE_LINK28
	OLE_LINK54
	OLE_LINK55
	OLE_LINK58
	OLE_LINK59
	OLE_LINK56
	OLE_LINK57
	OLE_LINK60
	OLE_LINK61
	_Hlk46303577
	OLE_LINK1
	OLE_LINK2
	OLE_LINK3
	OLE_LINK4
	_Hlk125015028
	_Hlk90727675
	_Hlk118659890
	_Hlk118312148
	_Hlk118314740
	_Hlk118659944
	_Hlk118654815
	_Hlk118654889
	_Hlk121926503
	_Hlk108183234
	_Hlk790823
	_Hlk89787106
	Comparison of biological behavior of lacrimal gland adenoid cystic carcinoma with high-grade transformation cells 
	Chuan-Li Zhang1,2, Li-Min Zhu1, Xun Liu1, Mei-Xia Jiang1, Ting-Ting Lin1, Yan-Jin  He1

	Ultraviolet light exposure and its penetrance through the eye in a porcine model
	Hideki Fukuoka, Helena E. Gali, Jennifer J. Bu, Ruti Sella, Natalie A. Afshari

	Alu antisense RNA ameliorates methylglyoxal-induced human lens epithelial cell apoptosis by enhancing antioxidant defense
	Pei-Yuan Wu1, Ning Ji1, Chong-Guang Wu1, Xiao-Die Wang1, Xin Liu1, Zhi-Xue Song1, Murad Khan1, Suleman Shah1, Ying-Hua Du2, Xiu-Fang Wang1, Li-Fang Yan1

	Effect of palmitoylethanolamide on degeneration of a human-derived retinal pigment epithelial cell induced by all-trans retinal
	Yun Han1,2,3, Kun-Huan Yang1, Dan-Xue He1, Chao-Feng Yu1, Lei Tao1, Chun-Yan Liao1, Bin-Xiang Cai1, Zu-Guo Liu1,2,3, Yan Qiu1,2,3, Ya-Lin Wu1,2,3,4

	Should ocular Demodex be checked and treated in refractory keratitis patients without blepharitis?
	Ying-Ying Gao1, Ting Wang2,3, Yu-Ting Jiang1, Ming-Jun Yang1, Xiu-Hai Lu2, Ling Zheng1, Shu-Ting Wang2, Wei-Yun Shi2,3

	Trends in operating room-based glaucoma procedures at a single eye center from 2016–2020
	Di Zhang1,2, Jin-Hong Miao1,2, Ling-Ge Suo1,2, Ya-Nan Li1,2, Xu-Hao Chen1,2, De-Fu Wu1,2, Qian-Ru Wu3, Chun Zhang1,2

	Nomogram for predicting non-proliferative vitreoretinopathy probability after vitrectomy in eyes with rhegmatogenous retinal detachment
	Zhi-Qiang Gao1,2, Pei-Yu Wu3, Jing Zhang4, Zhi-Sheng Ke2, Xu-Ting Hu2, Zhao-Liang Zhang2, Jing-Wei Zheng2, Zong-Duan Zhang2, Qin-Tuo Pan2

	Retinal neurodegeneration in metabolic syndrome: a spectral optical coherence tomography study
	Evrim Polat1, Ekrem Celik2, Mesut Togac1, Afsun Sahin3,4

	Optical coherence tomography enhanced depth imaging of chorioretinal folds in patients with orbital tumors
	Zhi-Yu Peng1,2, Lu Gan1,2, Kang Xue1,2, Akrit Sodhi3, Xiao-Feng Ye1,2, Hui Ren1,2, Jiang Qian1,2

	Comparative study of functional optical zone: small incision lenticule extraction versus femtosecond laser assisted excimer laser keratomileusis
	Yao-Wen Song1, Meng-Fan Cui2, Yi Feng1, Min Qu1, Yan Gao1, Rui He1

	Effects of slanted bilateral lateral recession vs conventional bilateral lateral recession on convergence insufficiency intermittent exotropia: a prospective study
	Yuan-Jin Li, Xiao-Qi Huang, Bei-Qian Yi, Yi-Jia Zhao, Die-Wen-Jie Hu, Run-Ting Ma, Wen-Ping Li, Mei-Hong Ye, Lian-Hong Zhou

	Trend of glaucoma internal filtration surgeries in a tertiary hospital in China
	Yang Cao1,2,3, Hai-Shuang Lin1,2,3, Hui-Yan Mao1,2,3, Yin Zhao1,2,3, Yan-Qian Xie1,2,3, Shao-Dan Zhang1,2,3, Qi Zhang1,2,3, Pei-Juan Wang1,2,3, Guo-Xing Li1,2,3, Ai-Wu Fang1,2,3, Yuan-Bo Liang1,2,3 

	Incidence of rhegmatogenous retinal detachments is increasing in Wenzhou, China
	Ming-Na Xu1, Jia-Yu Zhang2, Hui Yang3, Ben-Hao Song4, Rong-Han Wu1, Zi-Pei Jiang4, Ke-Mi Feng1, Ming-Xue Ren1, Ke Lin1, Zhong Lin1

	Perspectives and clinical practices of optometrists in Saudi Arabia concerning myopia in children
	Muteb K. Alanazi1, Essam S. Almutleb1, Yousef S. Badawood1, Mohammed A. Kudam1, Maria Liu2

	Progression of myopia among undergraduate students in central China
	Ting Fu, Yan Xiang, Jun-Ming Wang

	Flipped classroom approach to global outreach: cross-cultural teaching of horizontal strabismus to Chinese ophthalmology residents
	Randy Lu1, Ryan E Dodge III2, Jocelyn Lam3, Laura Enyedi4, Tammy Yanovitch5, Nandini Gandhi6, Leona Ding7, Michelle T Cabrera7,8

	Topical ketotifen treatment for allergic conjunctivitis: a systematic review and Meta-analysis
	Xin-Yan Dou, Wei Zhang

	Regional chemotherapy for uveal melanoma liver metastases
	Yang-Xu Tao, Hao-Wen Li, Jing-Ting Luo, Yang Li, Wen-Bin Wei

	Small incision lenticule extraction and femtosecond-assisted laser in situ keratomileusis in patients with deep corneal opacity: case series
	Zhi Fang1,2, Xiao-Ying He1,2, Wei Han1,2

	Pseudomembranous conjunctivitis in a patient with DRESS syndrome
	Young Joo Lee1, Youngsub Eom1,2,3, Seo Yeon Park1,4, Jung Jin Shin5, Young Choi1,6, Jong Suk Song2, Hyo Myung Kim2

	Two cases of persistent shallow anterior chamber after cataract surgery combined with goniosynechialysis
	Kang-Yi Yang1,2,3,4, Zhi-Qiao Liang1,2,3,4, Xuan-Zhu Chen1,2,3,4, Hui-Juan Wu1,2,3,4

	Bedside anterior segment optical coherence tomography-assisted reattachment of severe hemorrhagic Descemet’s membrane detachment after ab externo 360-degree suture trabeculotomy combined with trabeculectomy
	Shan-Shan Liu, Li-Mei Liu, Xiao-Jun Fan, Xiao-Xiang Sun, Fu-Mei Yin, Fang-Xing Zhu, Ji-Bing Wang

	Application of femtosecond laser in assisted cataract after ICL implantation with different vault
	Yan Li, Cong-Yi Wang, Li-An Wu, Bo Ma, Guan-Xing Dang

	Optical coherence tomography angiography features in a case of hydroxychlo-roquine retinopathy
	Lidia Remolí-Sargues, Clara Monferrer-Adsuara, María Luisa Hernández-Garfella, Laura Hernández-Bel, Verónica Castro-Navarro, Javier Montero-Hernández, Catalina Navarro-Palop, Enrique Cervera-Taulet

	Comment on: Amniotic membrane for covering high myopic macular hole associated with retinal detachment following failed primary surgery 
	Thibaud Garcin1,2

	_Hlk67576982
	_Hlk97195352

