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摘要
目的:观察和分析中国东北沈阳地区的白内障患者角膜散
光的分布情况。
方法:利用回顾性研究方法观察 2014 年 1 月 1 日至 2014
年 12 月 31 日行白内障手术患者的术前角膜散光分布规
律( 利用 IOL Master 测量) 。 通过描述性方法分析角膜散
光数据。
结果:研究包含 3 821 名患者( 平均年龄为 66. 36 依10. 38
岁)4 543 眼。 角膜散光 <0. 5D 占 10. 50% ,0. 5D ~ 1. 0D
占 30. 05% ,1. 0D ~ 1. 5D 占 23. 60% ,1. 5D ~ 2. 0D 占
13郾 19% ,2. 0 ~ 2. 5D 占 7. 68% ,2. 5 ~ 3. 0D 占 6. 41% , >
3郾 0D 占 8. 58% 。 其中 27. 69% 为顺规散光,53. 84% 为逆
规散光。
结论:约 59. 46% 患者的角膜散光逸1. 0D。 观察结果提示
在白内障手术中,需要一些具有矫正散光功能的人工晶状
体或特殊的手术技巧来矫正角膜散光,以保证患者术后视
觉质量。
关键词:白内障,角膜散光,Toric 人工晶体
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Abstract

誗 AIM: To

analyze the prevalence and presentation
patterns of corneal astigmatism in cataract surgery
candidates of Shenyang in northeast China.
誗 METHODS:A retrospective survey was used to study the
corneal astigmatism which were measured by intraocular
lens( IOL) Master optical biometer before cataract surgery
between Jan. 1 st , 2014 and Dec. 31 st , 2014. Descriptive
798

statistics of corneal astigmatism data were analyzed.
誗 RESULTS: The keratometric data from 4 543 eyes from
3 821 patients with a mean age of 66. 36 依 10. 38y( SD) . In
10. 50% of eyes, corneal astigmatism was between 0. 5
diopters( D) or less; in 30. 05% of eyes, it was 0. 5-1. 0 D;
in 23. 60% , it was 1. 0-1. 5 D;in 13. 19% , it was 1. 5-2. 0 D;
in 7. 68% , it was 2. 0-2. 5 D;in 6. 41% , it was 2. 5-3. 0 D;in
8. 58% , it was 3. 0 D or higher. With-the-rule astigmatism
was found in 27. 69% of eyes, while against-the-rule was
found in 53. 84% of eyes.
誗CONCLUSION:About 59. 46% of eyes in this study had
preoperative corneal astigmatism equal to or above 1. 0 D.
Findings indicated more surgical techniques or toric
intraocular lenses to meet the potential demand of the
cataract surgery candidates.
誗 KEYWORDS: cataract; corneal astigmatism; toric
intraocular lens
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INTRODUCTION
hacoemulsification is one of the most successfully cataract
surgeries worldwide. With the advanced in intraocular
lens( IOL) calculations, the incidence of spherical refractive
errors had significantly reduced. The residual astigmatism
after surgery is a concern for both ophthalmologist and patients
with the decreased visual function [1-3] .
The prevalence of corneal astigmatism in the cataract surgery
candidates have been reported in China [4] and other
countries [5] , but not been reported in the northeast China.
The purpose of the presented study reviewed all of the cataract
patients in one year in the Shenyang Aier Eye Hospital to
investigate the prevalence of corneal astigmatism in the
northeast China.
SUBJECTS AND METHODS
This retrospective study comprised 4 543 eyes from 3 821
patients. The study was conducted between Jan. 1 st , 2014
and Dec. 31 st , 2014 in Shenyang Aier Eye Hospital.
Inclusion criteria included presence of cataract and age
between 37 and 91y. Exclusion criteria included corneal
disease, precious corneal or intraocular surgery, and history
of ocular inflammation. All eyes were examined, including a
complete ophthalmological examination, slitlamp examination,
noncontact tonometry, IOL Master, and ophthalmoscopy
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through dilated pupils. To find the type of the corneal
astigmatism the sample was divided into 7 age groups: less
than 40y,40 to 49y, 50 to 59y, 60 to 69y, 70 to 79y, and 80
to 89y, 90y or older.
The analysis of corneal astigmatism was performed using the
IOL Master optical biometer. This system performs an
automatic measurement of the central astigmatism and the
steep K蒺s axis.
The research followed the tenets of the Declaration of Helsinki
after approval for the study protocol from The Scientific
Research Committee of The Aier Eye Hospital. Informed
consent was obtained from all patients enrolled in the study
after the nature and possible consequences of the procedures
had been explained.
RESULTS
This study was composed of 4 543 eyes from 3 821 patients.
The patients蒺 demographics are shown in Table 1.
Table 2 and Figure 1 list the prevalence of corneal astigmatism
stratified by amount of astigmatism. The most corneal
astigmatism was in 0. 5 D to 1. 0D ( 1 365 eyes) ; and the
corneal astigmatism more than 3. 5 D was merely 13 eyes.
Figure 1 is a histogram with frequency distribution of corneal
astigmatism values for the entire sample.
Table 3 shows the with-the-rule( WTR) corneal astigmatism
was found in 1 258 eyes(27. 69% ) , against-the-rule( ATR)
corneal astigmatism was found in 2 446 eyes(53郾 84% ) , and
the oblique corneal astigmatism was found in 839 eyes
(18郾 47% ) . Figure 2 showed the ATR astigmatism proportion
increased with age and the WTR astigmatism proportion
decreased with age.
DISCUSSION
Accurate measurement of corneal power is essential for
refractive surgery, orthokeratology, contact lens fitting, and
IOL power. The reliability of the keratometry depends on the
repeatability, reproducibility and on the validity of the
keratometry measurements. The manual keratometry, corneal
topographers, IOL Master, and Pentacam are the main
common devices for the measurement of the corneal power.
The difference between these devices is depend on the
measuring principles [6] . Manual keratometer uses two
keratometry mires along the main meridians of the cornea. The
corneal power is determined using the reflection from these
illuminated mires from the central 3. 4 mm of the cornea. The
device uses a refraction index of 1. 3375 [7] . In topography, to
estimate the central 3 mm curvature, 7 - 8 Placido rings are
used. In the IOL Master, six light spots are projected onto the
cornea in a hexagonal pattern, and measurement is performed
in a 2. 3 mm radius [7] . The Pentacam is a Scheimpflug
camera used for corneal imaging [7] . Equivalent keratometry
values from the Pentacam are generated using measurements of
the anterior and posterior corneal values in the central 3 mm.
It has been well demonstrated that the IOL Master is highly
precise, accurate, and reproducible [8] . Kim et al [9] have
demonstrated that the IOL Master has fairly good results in

Table 1摇 Patients蒺 demographics
Characteristic

Value

Number of eyes / patients

4543 / 3821

Mean age( a) 依SD

66. 36依10. 38

Range of age( a)

37-91

M/ F

1213 / 4494

Mean corneal astigmatism( D) 依SD

0-6. 75

Table 2 摇 Prevalence of corneal astigmatism stratified by
amount of astigmatism
Corneal astigmatism( D)
臆0. 5

Prevalence( % )

Eyes number

30. 05

1365

13. 19

599

10. 50

>0. 5 and <1. 0

>1. 0 and 臆1. 5

477

23. 60

>1. 5 and 臆2. 0
>2. 0 and 臆2. 5

1072

7. 68

>2. 5 and 臆3. 0

349

6. 41

>3. 0

291

8. 58

390

Table 3摇 The distribution of WTR, ATR, and oblique corneal
astigmatism
Age group( a)

WTR

ATR

Oblique

Eyes

40-49

132

43

34

209

60-69

385

251

1377

93

527

<40

50-59
70-79
80-89
逸90

43

11

6

268

285

129

343

986

319

82
5

741
352
28

WTR:With-the-rule;ATR:Against-the-rule.

7

60

682

1648
40

Figure 1摇 Histogram of the corneal astigmatism distribution in
the entire sample(4 543 eyes) .

Figure 2摇 Percentages of the type of the corneal astigmatism in
the 7 groups.
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refractive prediction for cataract surgery. The IOL Master was
often used to evaluate the preoperative keratometry, which
may have indirectly validate that the IOL Master is both
reliable and accurate.
Astigmatism is one of the main types of correct refractive
error, and it was due to the different refractive power in
different meridians, and it formed two main focal lines and
minimum diffuse form spot. Significant corneal astigmatism
was one of the major obstacle to obtain satisfactory
postoperative visual outcome. Corneal astigmatism can be
managed surgically using limbal relaxing incisions( LRI) [10] ,
opposite clear corneal incisions [11] , femtosecond laser assisted astigmatic keratotomy [12-13] . But a 2. 2 mm clear
corneal incision may result in a surgically induced corneal
astigmatism ( SIA ) about 0. 5 D [14-15] . In our study only
10郾 50% of eyes had a corneal astigmatism of 0. 5 D or less.
However, the results of LRI and the femtosecond laser assisted astigmatic keratotomy were unpredictable and were
associated
with
complications [16] .
The
limitations,
advantages, and disadvantages have been fully discussed. The
use of toric IOLs to correct corneal astigmatism is a growing
surgical option, with encouraging results [17] . The present
study attempted to determine the prevalence of different
amounts of corneal astigmatism, as such dates of the northeast
of China were not available in the literature surveyed by the
authors. As previously said, the descriptive analysis provided
is valuable information for cataract surgeons and IOL
manufacturers.
This study investigated the prevalence of corneal astigmatism
using IOL Master, which could afford the measurement of
corneal status reliably [18-20] . The results showed that the mean
age and the distribution were similar to previously reported
data. Most cataract surgery candidates in the present cohort
were women, following a trend in previous studies [4] . The
mean corneal astigmatism was 1. 33依1. 03 D, which is slightly
higher than that in other published studies [5] . Our study
demonstrated that about 59. 46% of cataract candidates had
corneal astigmatism of 1. 0 D or greater. Ten point forty-nine
percent(10. 50% ) of candidates had corneal astigmatism of
0. 5 D or less, and 8. 58% of candidates had corneal
astigmatism of more than 3. 0 D. Our results were different
from other groups [4] . Results revealed that the corneal
astigmatism axis was mainly ATR ( 53. 84% ) , and the
prevalence increased with age. And the WTR was 27. 69% ,
by contrast the percentage of WTR astigmatism decreased with
age. These findings are generally consistent with those of
previous studies [4] .
There is a wide area and multitude population in our country,
more and more people accepted the cataract surgery, so the
multi - center study of the corneal astigmatism is significant
job. We just had a rough and preliminary research, then it
requires further study for the clinical work.
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