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Abstract 
Background: The German registry for cataract surgery was established in 2014. 
The main aim of this registry was to improve cataract surgery outcomes. 
Aim: The aim of this project is to offer a tool for benchmarking through the 
establishment of a reference database in Germany where surgeons could record 
and analyze their own outcomes. Methods: Data were collected between 
January 2018 and December 2018. The analyzed data included parameters of 
surgical technique, implanted intraocular lens (IOL), refractive and visual 
outcomes. Results: During the year of 2018, the German registry included 
10,035 lens exchange surgeries and the complete follow-up was available for 
9882 lens extractions. Approximately one third of the patients were between 
76 and 80 years old and 60.6% of the cases had a best-corrected distance visu-
al acuity (CDVA) before surgery of 0.5 or better. Parabulbar anesthesia was 
reported in 60.4% of the cases and phacoemulsification with implantation of 
a posterior chamber IOL was the chosen method in 92.2% of the cases. The 
power of the implanted IOL was between 21.0 - 22.9D in 29.4% of eyes. Sur-
gical complications were reported in only 413 cases. After surgery, a CDVA of 
0.5 or better was achieved in 90.8% of the cases. Most of the operated patients 
(64%) had a residual refractive error within ±0.5D (95% confidence interval 
63.2 - 65.1). Conclusions: Our results show that the registry was implemented 
successfully with results comparable to the ones reported in EUREQUO. 
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1. Introduction 

A registry is an organized system for the collection, storage, retrieval and analy-
sis of data for individual persons with a particular condition [1]. Through the 
use of registries, it is possible to increase the value of healthcare and enable 
medical professionals to identify and share best clinical practices, which could 
lead to lower costs [2]. 

A German registry for Cataract Surgery was implemented in 2014, and in 
2018, more than 10,000 cataract and refractive lens exchange surgeries were re-
ported in Germany. The exchange of the opacified natural lens by an artificial 
intraocular lens (IOL) is one of the most frequently performed surgeries world-
wide [3]. In the recent past years, the number of available IOL models increased 
drastically, not only widening the options for patient care, but also the difficul-
ties in the selection of the appropriate IOL for each patient [3].  

The German registry was designed according to the proposed outcomes 
framework for cataract surgery which enables international comparison, helping 
to improve outcomes [4]. This registry was implemented with the following 
purposes: benchmarking for surgeons, benchmarking for IOL manufacturers, 
information of IOL design parameters on visual outcome, information of surgic-
al parameters on visual outcome, fulfillment of medical device resolution re-
quirements with regards to post marketing clinical follow-up, and reference for 
quality control and benchmarking in Germany.  

The main goal of this project was to improve the treatment and standards of 
care for cataract and refractive surgery in Germany and to offer a tool for ben-
chmarking through the establishment of a reference database in Germany where 
surgeons could record and analyze their own outcomes. To our best knowledge, 
this is the first registry on cataract surgery based solely on German data.  

The purpose of this paper is to report the results of the German Cataract sur-
gery database from the year 2018.  

2. Materials and Methods 
2.1. Patients and Assessments 

The Annual Report on Cataract Surgery Germany (ARCSG) started in 2014. 
Ophthalmic surgeons across Germany were invited to contribute data on their 
cataract surgeries. Data collection includes data in quality control and bench-
mark tools on preoperative, intraoperative and postoperative parameters. In all 
the surgeries, the type of IOL was documented and consequently parameters as 
optic design, size, edge design, haptic design and material are available.  

The data presented here have been derived from the German registry for Cat-
aract Surgery. Data have been entered into the system from January 2, 2018, and 
were included in the analysis, reporting data in 2018.  

2.2. Statistical Analysis 

Results are reported as percentages with 95% Confidence Interval (95%CI) or as 
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mean ± standard deviation (SD). 

3. Results 

The German registry included a total of 10,035 lens exchange surgeries (cataract 
and clear lens exchange) in 2018. Complete follow-up data were available for 
9,882 lens extractions and the mean time from date of surgery to data of fol-
low-up was 30 days.  

3.1. Preoperative Parameters 

Of the total included patients, 57.9% were females. Regarding age groups, more 
than one third of the patients belonged to the age group between 76 - 80 years 
old, followed by the age group 71 - 75 years old with approximately 23% of op-
erated patients in 2018 (Figure 1). 

The preoperative corrected distance visual acuity (CDVA) was 0.5 (10/20) or 
better in 60.6% of the cases. CDVA was 0.1 (6/60) or worse in 6.4% of all the 
cases. The values of preoperative axial length varied between 19.09 mm and 
29.99 mm with a mean ± SD of 23.41 ± 1.19 mm. The range of anterior chamber 
depth was 1.56 - 5.63 mm with a mean ± SD of 3.08 ± 0.42 mm. 

Approximately 64% of the patients undergoing lens exchange surgeries had 
some ocular comorbidities: 9.7% had glaucoma, 10.9% maculopathy, 1.0% di-
abetic retinopathy, 0.9% amblyopia and 41.7% had another ocular disease.  

3.2. Intraoperative Parameters  

The main type of anesthesia reported was peribulbar anesthesia in 60.4% of the 
cases. Retrobulbar anesthesia was used in 22.4% of the cases and drip anesthesia 
was applied in 15.6% of the surgeries. 
 

 
Figure 1. Percentage of the operated patients in the different age groups. 
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In the majority of cases, 96.2%, the chosen method of surgery was phacoemul-
sification with implantation of a posterior chamber IOL. The other reported 
surgical methods were femtosecond laser-assisted cataract extraction (3.6%), 
planned extracapsular cataract extraction (0.03%) and other type of surgeries 
(0.12%). A sulcus implantation was performed in 0.33% of the cases and an an-
terior chamber IOL was implanted in 0.05% of the surgeries.  

The type of incision performed during surgery for lens exchange varied. In 
most of the cases, 76.4%, clear cornea incisions were reported, followed by cor-
neoscleral (18.2%), limbal (5.3%), being clear cornea/limbal incisions the less 
frequently reported type of incision (0.1%). 

Percentages of implanted IOL power are shown in Figure 2. In 29.4% of the 
eyes, the power of implanted IOL was between 21.0 - 22.9 D. Aspheric IOLs were 
implanted in 67.8% of the eyes and 411 (5%) natural lenses were replaced by 
IOLs with additional features: toric IOLs in 247 eyes, multifocal IOLs (diffrac-
tive, multifocal and trifocal) in 141 eyes and toric multifocal IOLs in 23 eyes.  

Surgeons reported intraoperative difficulties in 12.6% of the surgeries: narrow 
pupil in 7.5%, shallow anterior chamber in 3.3%, mature cataract in 1.4%, pre-
vious retinal surgery in 0.3% and previous vitrectomy in 0.1%. Beyond these dif-
ficulties, surgical complications have also been reported. These complications 
were only reported in 413 cases and included posterior capsule rupture with or 
without vitreous loss, dropped nucleus, damage, prolapse or trauma of the iris. 

 

 
Figure 2. Power of the implanted IOLs shown as percentages. 
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3.3. Postoperative Data (Outcome at Follow-Up Visits) 

Figure 3 shows the percentages of eyes reaching different levels of CDVA (de-
cimal) preoperatively and at the last postoperative visit. A CDVA of 1.0 (6/6) or 
better at the last follow-up visit was achieved by 42.9% (95%CI 42.0 - 43.8) of all 
reported cases. A CDVA of 0.5 (6/12) or better was achieved by 90.8% (95%CI 
90.2 - 91.3) of all cases.  

The evolution of sphere, cylinder and residual refractive error (SEQ) preope-
ratively and at each postoperative visit is shown in Figure 4. The mean ± SD of 
SEQ was −0.13 ± 0.83 D and the absolute mean ± SD of SEQ was 0.52 ± 0.66D.  
 

 
Figure 3. Percentage of eyes reaching different levels of CDVA (decimal). Preop—preo- 
perative; postop—last postoperative visit. 
 

 
Figure 4. Evolution of sphere, cylinder and residual refractive error at preoperative and at 
each postoperative visit. 
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When comparing the targeted and achieved spherical equivalent, approx-
imately 64% of the evaluated eyes had a residual refractive error within ±0.50D 
(95%CI 63.2 - 65.1) and 89.9% were within ±1.0D (95%CI 89.3 - 90.5). Approx-
imately 10% of the evaluated eyes had a residual refractive error greater than 
1.00D (Figure 5). 

The reported postoperative complication rate was very low during the fol-
low-up period: in 25 cases there was a persistent corneal edema and an uncon-
trolled elevated intraocular pressure was reported in 22 cases. Endophthalmitis 
occurred in three cases.  

4. Discussion 

The number of registries in ophthalmology has increased over the last years. A 
recently published review paper [1] identified 97 clinical eye registries and 8 of 
them included data regarding cataract extraction or refractive surgery; three of 
these registries are data from pediatric cataract [4]-[11]. Apart from the German 
registry presented in this paper, there are three more national databases origi-
nated in India (Aravind Eye Hospital cataract registry) [12], Malaysia (Malay-
sian National Cataract registry) [11] and Sweden (Swedish National Cataract 
Register) [8]. There are also two multinational registries: EUREQUO, compris-
ing 18 European countries and Australia [5] [13]. The National Eyecare Out-
comes Network (NEON), which originated in the USA, is a multinational regi-
stry that includes 32 states from the USA, Australia, France, Trinidad and To-
bago [7]. From these databases, the Swedish register was the first to be imple-
mented in 1992, followed by the USA register that started in 1996. Visual acuity 
is a parameter evaluated by all the registries [1]. 

Comparing the mean age of patients undergoing cataract surgery, the availa-
ble data show that 70 years is the approximately reported mean age, with the  
 

 
Figure 5. Percentage of patients with different levels of residual refractive error. 
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exception of the Malaysian database that reported a mean age of 64 years [5] [7] 
[8] [11] [12] [14]. Another consistent fact is the percentage of women, approx-
imately 60% [7] [11], which could be related to age: due to the longer life expec-
tancy of women, the dominance of females is expectable [13].  

There are different types of anesthesia used for cataract extraction. In the re-
port of the two years’ experience of the National Eyecare Outcomes Network 
Cataract Surgery Database in 2000, retrobulbar anesthesia was the most fre-
quently used type of anesthesia [7] whilst in the Indian database, all the surgeries 
were performed under topic or retrobulbar anesthesia [12]. In the Swedish da-
tabase, the type of anesthesia was not included in the report since almost all sur-
geries were performed under topical anesthesia. In the EUREQUO database, 
topical anesthesia was the most frequent (37.9%), followed by sub-tenon (26.2%) 
and retrobulbar (18.3%) [13]. The frequencies of used anesthetic techniques vary 
among the different databases, which is in accordance with what was reported in 
EUREQUO: a significant variation in the anesthetic techniques among the dif-
ferent clinics [13]. 

In our study, phacoemulsification was the surgical technique performed in 
almost all of the cases (96.2%), which is very similar to the reports from other 
databases: 99.5% in EUREQUO [13] and 92.3% in NEON [7]. On the contrary, 
in India, the rate of phacoemulsification is much lower, only 26% [12].  

Although femtosecond laser-assisted cataract surgery was only used in 3.6% of 
the surgeries in our report, it was the second most frequently used technique. 
Femtosecond laser-assisted cataract surgery was used in cataract surgery for the 
first time in 2008, with the expectation that it would yield superior outcomes 
compared to phacoemulsification surgery. Both techniques, phacoemulsification 
and femtosecond laser-assisted cataract surgery, appear to be safe and effective 
and there are a significant number of surgeons worldwide that do not consider 
the latter approach to be more beneficial or cost-effective [15] [16]. However, 
more recent data from EUREQUO showed that, in 3379 cases of femtosecond 
laser-assisted cataract surgeries, visual and refractive outcomes of patients 
treated with this technique were more favorable compared to manual phacoe-
mulsification [17].  

A crucial issue in cataract surgery is the accurate calculation of the IOL power. 
The expectations of patients to be spectacle-free have been increasing steadily 
over the last years, with patients being more demanding regarding their out-
comes after surgery. Although different mathematical formulas have been de-
veloped for IOL power calculation, resulting in more precise refractive outcomes 
[18], this issue is far from being solved. Cataract surgeons constantly evaluate 
the outcomes after surgery for a more personalized lens calculation formula to 
achieve better visual and refractive outcomes [3] [19].  

Our data revealed a complete follow-up for 9882 lens extractions. Visual and 
refractive outcomes are the ones that will allow comparing our results to other 
reported results as a measure of quality control. In fact, an alignment of outcome 
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measures for cataract surgery is crucial for comparison across contexts [4].  
With a mean follow-up of 30 days, our results are comparable to those de-

scribed in other published databases. Concerning CDVA, 90.8% of our patients 
achieved a post-operative CDVA of 0.5 (decimal). Eighty-nine percent of the 
NEON patients achieved a best corrected visual acuity of 0.5 (decimal) [7]. In 
the Indian database, approximately 90% of the patients that underwent cataract 
surgery achieved a 1 month post-operative CDVA of at least 0.5 (decimal) [12]. 
In the EUREQUO database, 94.4% of operated eyes achieved a CDVA of 0.5 
(decimal) or better between 7 - 60 days after surgery. The same database re-
ported 97.2% in cases of no ocular comorbidities [13] [20].  

Regarding refractive outcomes, in 49% of the NEON patients, the difference 
between the target and the achieved spherical equivalent was within 0.5D and 
29% was between 0.5 and 1.0D [7]. The EUREQUO database reported a mean 
prediction error of 0.55D [13], which is very similar to our results. Our results 
also show that 64.1% of the patients have a refractive error within ±0.5D and 
89.9% of the patients have a refractive error within ±1.0D, which is considered 
to be a good outcome [18]. Thus, the outcomes reported in our German registry 
can be considered as good and realistic, according to what is expected from pa-
tients with these characteristics and subject to lens exchange surgery. 

5. Limitations 

This type of registry is not mandatory in Germany and any standardization of 
this type of study does not exist. Therefore, our data might not represent the 
“real-world” in Germany. Other limitations are the unstructured selection of 
documenting doctors, and the short mean follow-up time, reporting only 1-year 
data.  

6. Conclusion  

Our preoperative, intraoperative, visual and refractive outcomes from surgeries 
in Germany are comparable to the ones reported in other registries, namely 
EUREQUO, which is the registry with the most recent data and with a closer 
geographic location to ours. 
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