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Objective: To identify the risk factors of retinal breaks in patients with the symptom of floaters, and to determine the
association between those risk factors and retinal breaks.

Material and Method: A retrospective analytic study of 184 patients (55 males and 129 females) that included 220 eyes was
conducted. Patient information such as age, symptoms (multiple floaters, flashing), duration of symptom, refractive error,
history of cataract surgery, family history of retinal detachment, and complete eye examination were recorded. The patients
were divided into two groups, the first group (control group) had symptoms of floaters and no retinal breaks, the second
group (retinal breaks group) had symptoms of floaters with retinal breaks. Chi-square test, and the multiple logistic
regression were used for statistical analysis.

Results: Two hundred twenty eyes, 175 eyes of the control group and 45 eyes of the retinal breaks group were examined and
included in this study. The multiple logistic regression analysis revealed that patients with multiple floaters, and floaters and
flashing increased the risk of retinal breaks to 5.8 and 4.3 times, respectively, when compared to patients with single floater
or floaters alone. Lattice degeneration increased the risk of retinal breaks to 5.9 times when compared to eyes that did not
have lattice degeneration.

Conclusion: Multiple floaters, flashing and lattice degeneration are risk factors of retinal breaks in patients with symptoms
of floaters. Therefore, it is important for the ophthalmologists to be aware of these risk factors and the patients at risk should

have follow-up examinations.
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Patients with symptoms of floaters or
flashing are commonly found in elderly or in myopia. It
is caused by vitreous degeneration and posterior
vitreous detachment, which have a risk for retinal
break and subsequent retinal detachment.

Patients aged more than 40 years may have
vitreous degeneration. This is the liquefaction of
vitreous gel forming a pocket of liquid vitreous. Later
the liquid vitreous enters through a tear of the vitreous
cortex, separates the vitreous cortex from the optic
nerve and the retina causing posterior vitreous
detachment (PVD). The posterior hyaloid membrane,
which is the outer part of vitreous cortex, moves in
front of the retina and produces a symptom of floater.
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In vitreous degeneration, the vitreous collagen fibrils
aggregate into bundles seen as vitreous strand. The
detached vitreous cortex and vitreous stand may have
a traction to peripheral retina causing flashing of light
and this traction may lead to retinal break.

In previous studies, patients with PVD
presenting as floaters or flashing have retinal
break 5-18.5%®9. In the general population, the
important risk factor for retinal break or detachment is
PVD, other factors include high myopia, aphakia,
pseudophakia, lattice degeneration, and trauma®®,
Patients with PVVD combined with these other factors
should have a higher risk of retinal break than those
without them.

The objective of the present study was to
find the risk factors that produce retinal break in the
patient presenting with floaters and to determine the
association between these risk factors and retinal
breaks.

J Med Assoc Thai Vol. 93 No. 6 2010



Material and Method

Patients complaining of floaters or floaters and
flashing, who attended the out-patient unit, Department
of Ophthalmology, Siriraj Hospital, Mahidol University
between May 2008 and March 2009 were studied.

The history of seeing a single floater as a
black dot or line or web, multiple floaters or floaters
with flashing, duration of symptoms, family history of
retinal detachment or detachment in the fellow eye and
systemic diseases were recorded.

Patients with a history of eye injury, previous
vitreoretinal surgery in eyes with floaters, eyes with
diabetic retinopathy or uveitis were excluded in the
present study.

Eye examination included visual acuity
measurement, tonometry, refractive error measurement,
anterior segment and posterior segment of the eye were
examined using slit lamp, indirect ophthalmoscopy,
+90 Diopter lens, and Goldmann 3-mirror contact lens
biomicroscopy. Vitreous was observed for vitreous
strand and PVD. Posterior vitreous detachment was
diagnosed when there was hyaloid membrane detached
in front of the optic disc (Weiss ring). Lesions of the
retina such as lattice degeneration, myopic changes,
and retinal breaks were recorded.

The patients were divided into two groups
Group 1: control group, patients with floaters without
retinal break were included into the control group. Group
2: retinal break group, patients with floaters and retinal
breaks were included into the retinal break group.

Statistical analysis

Demographic data were assessed by mean,
median, range, and standard deviation (SD) for
continuous data or in number and percent for
categorical data. Continuous data were compared with
use of Student’s t-test if the distribution of samples
was normal or with the Mann-Whitney U test if the
sample distribution was asymmetrical. Chi-square test
was analyzed for determining the difference between
the control group and the retinal break group for
categorical data.

Possible risk factors for retinal breaks were
analyzed using Chi-square test, Fisher’s exact test and
logistic regression for univariate analyses. The
relationships between the risk factors and retinal break
were examined through Chi-square test and Fisher’s
exact test. The strength of association was measured
using Odds Ratio (OR) and its 95% confidence intervals
[CI (95%)]. Multiple logistic regression was used to
adjust for confounding for multivariate analysis.
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Results were considered statistically significant at a
p-value < 0.05. All statistical analyses were performed
with SPSS for Windows version 11.5 (SPSS Inc.
Chicago, Illinois).

The present study was approved by Siriraj
Institutional Review Board.

Results

One hundred and eighty four patients with
floaters (220 eyes) included 175 eyes in the control
group and 45 eyes in the retinal break group.

Demographic data are shown in Table 1.
There were 129 females (161 eyes, 73.2%) and 55 males
(59 eyes, 26.8%). The control group and the retinal
break group had statistically significant difference in
the duration of symptom and sex. The authors adjusted
for sex, when variables were analyzed with multivariate
analysis.

Variety of factors such as multiple floaters,
flashing, duration of floaters, lattice degeneration,
vitreous hemorrhage, and myopia were analyzed.
The univariate analysis showed that all of these risk
factors were associated with the occurrence of retinal
breaks (Table 2, 3).

The authors did not analyze myopia variable
by the multiple logistic regression method because it
showed multicollinearity with other risk factors. All
other risk factors when analyzed with multiple logistic
regression showed that multiple floaters increased the
risk of retinal break 5.8 times more than patients with
only a single floater. Patients with floaters combined
with flashing had a risk 4.3 times more than patients
with floater alone. Lattice degeneration increased the
risk of retinal breaks to 5.9 times when compared to
eyes that did not have lattice degeneration (Table 4).
In the present study, the authors found no relationship
between the duration of the symptom and the retinal
break. There was no case of vitreous hemorrhage in
the control group, the result of analysis showed very
large standard error (SE), and from the presented data,
the authors found no association between the vitreous
hemorrhage and the retinal break.

Discussion

In the general population, the incidence of
retinal break is 3.3-3.6%“1®, PVD is frequently found
and associated with the retinal break and retinal
detachment. In patients with sudden onset of
floaters, PVD was found in 83-87%419, the common
cause of floater was prepapillary ring (Weiss ring). In
symptomatic eyes with PVD, retinal break incidence
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Table 1. Patient demographic data

Variable Group (%) or mean + SD Total (%) or mean + SD Remark
Retinal break Control
(n =45) (n =175)
Sex (eyes)
Male 22 (48.9) 37(21.1) 59 (26.8) X, = 14.051, p < 0.001*
Female 23(51.1) 138 (78.9) 161 (73.2)
Age (yrs)
Mean age + SD 55.29 + 8.02 55.88 +13.58  53.37 + 12.66 t 166= -1.578, p = 0.129
Range 20-76 38-70 20-76 (95% ClI: -5.531-0.713)
Duration of symptom (days)
Mean + SD 84.40 + 137.01 200.35 + 313.19 176.64 + 289.66 Mann-Whitney U test,
Median (range) 14 (1-365) 60 (1-1,950) 30 (1-1,950) (2) = -3.454, p = 0.001*
Posterior vitreous detachment
Weiss ring 14 (68.9) 45 (25.7) 59 (26.8) Xy, = 0.531, p = 0.466
No Weiss ring 31(31.1) 130 (74.3) 161 (73.2)

* Statistically significant at p-value < 0.05

Table 2. Variables of the control group and the retinal break group

Variable No of eyes (%) Total (%)
Control group Retinal break group
Duration of symptom (group)
< 6 weeks 85 (48.6) 34 (75.6) 119 (54.1)
> 6 weeks 90 (51.4) 11 (24.4) 101 (45.9)
Flashing
Yes 32(18.3) 20 (44.4) 52 (23.6)
No 143 (81.7) 25 (55.6) 168 (76.4)
Multiple floaters
Yes 27 (15.4) 20 (44.4) 47 (21.4)
No 148 (84.6) 25 (55.6) 173 (78.6)
Myopia
<3D 28 (68.3) 4(26.7) 24 (42.9)
>3D 13 (31.7) 11 (73.3) 32(57.1)
Lattice degeneration
Yes 10 (5.7) 13 (28.9) 23(10.5)
No 165 (94.3) 32(71.1) 197 (89.5)
Vitreous hemorrhage
Yes 0(0) 6 (13.6) 6 (3.6)
No 123 (100.0) 38 (86.4) 161 (96.4)

was found to be as high as 18.5%©. In the present
study, the authors included patients with floaters
alone or floaters combined with flashing. The complete
PVD shown as Weiss ring found in 31.1% of the retinal
break group and 25.7% of the control group. Most
of the presented cases, floaters caused by vitreous
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strands and clumps of aggregated collagen fibrils,
only about one quarter of the presented cases showed
complete PVD. The median duration of symptom of
the control group was two months and the retinal
break group was two weeks. However, by multivariate
analysis, there was no association between the duration
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Table 3. Univariate analysis of the control group and the retinal break group

Variable y p-value Odds ratio 95% ClI

Duration of symptom (group < 6 wks) 10.496 0.001* 3.273 1.559, 6.871

Multiple floaters 17.939 <0.001* 4.385 2.141,8.971

Flashing 13.570 <0.001* 3.575 1.772,7.213

Myopia 7.770 0.005* 5.923 1.582, 22.172

Lattice degeneration 20.535 <0.001* 6.703 2.706, 16.606

Vitreous hemorrhage N/A - N/A N/A

* Statistically significant at p-value < 0.05

N/A =non available

Table 4. Multivariate logistic regression analysis

Variable § SE Wald 2 p-value Adjusted odds ratio
(df=1) (95% CI)

Lattice degeneration 1.781 0.616 8.373 0.004* 5.938 (1.777, 19.844)

Flashing 1.463 0.492 4.834 0.003* 4.319 (1.646, 11.336)

Duration of symptom 0.778 0.466 2.786 0.095 2.177 (0.873, 5.428)

Multiple floaters 1.759 0.551 10.173 0.001* 5.807 (1.970, 17.114)

This model was adjusted for sex
* Statistically significant at p-value < 0.05

of symptom and the retinal break. Boldrey found
risk factors of retinal tears in 589 patients with vitreous
floaters or light flashes or both. That study showed
that visual symptoms of diffuse dots, many vitreous
cells, and grossly visible vitreous or preretinal blood
were the factors that had strongest associations with
the retinal tear®. The present study showed that the
risk factors that related to the occurrence of retinal
breaks were symptoms of multiple floaters, flashing,
and the finding of lattice degeneration at peripheral
retina. Univariate analysis of the presented data showed
that vitreous hemorrhage was significantly associated
with the occurrence of the retinal break but multivariate
logistic regression analysis showed the very large
standard error of the coefficient and no association
between vitreous hemorrhage and the retinal break.
Generally when a standard error is very large, it is an
indication of an inadequate sample size, so the authors
could not find a significant association between the
two variables.

Many studies have tried to identify symptoms
of patients with acute PVD to predict the late develop-
ment of retinal breaks. In a prospective study of
patients with acute symptomatic PVD, van Overdam,
et al found that 3.7% of patients developed new retinal
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breaks within 6 weeks follow-up. The predictive factors
for the development of new retinal breaks were multiple
floaters, retinal or vitreous hemorrhage at the initial
examination, and an increase in number of floaters after
the initial examination®®. Coffee, et al reported that in
addition to vitreous hemorrhage and peripheral retinal
hemorrhage at initial examination, new symptoms were
also the factors of delayed-onset retinal break in patients
with symptomatic P\VD®. The ophthalmologists should
be aware of new retinal break when there are vitreous
hemorrhage, multiple floaters, or new symptoms.

In conclusion, the authors would like to
suggest that patients complaining of floaters,
history of the characteristics, number of floaters, and
symptoms of flashing of lights should be taken into
consideration. The full peripheral fundus examination
looking for lattice degeneration should be performed.
The subsequent follow-up is helpful in detecting the
retinal break, especially in those who have risk
factors.

References
1. Linder B. Acute posterior vitreous detachment and
its retinal complications. A clinical biomicroscopic
study. Acta Ophthalmol 1966; 87: 65-8.

711



712

Tabotabo MM, Karp LA, Benson WE. Posterior
vitreous detachment and peripheral retinal breaks.
Ann Ophthalmol 1980; 12: 59-61.

Boldrey EE. Risk of retinal tears in patients with
vitreous floaters. Am J Ophthalmol 1983; 96: 783-7.
Novak MA, Welch RB. Complications of acute
symptomatic posterior vitreous detachment. AmJ
Ophthalmol 1984; 97: 308-14.

Hikichi T, Trempe CL. Relationship between
floaters, light flashes, or both, and complications
of posterior vitreous detachment. Am J Ophthalmol
1994;117:593-8.

Richardson PS, Benson MT, Kirkby GR. The
posterior vitreous detachment clinic: do new
retinal breaks develop in the six weeks following
an isolated symptomatic posterior vitreous
detachment? Eye 1999; 13 (Pt 2): 237-40.

Sharma S, Walker R, Brown GC, Cruess AF. The
importance of qualitative vitreous examination in
patients with acute posterior vitreous detachment.
Arch Ophthalmol 1999; 117: 343-6.

van Overdam KA, Bettink-Remeijer MW,
Mulder PG, van Meurs JC. Symptoms predictive
for the later development of retinal breaks. Arch
Ophthalmol 2001; 119: 1483-6.

Coffee RE, Westfall AC, Davis GH, Mieler WF, Holz

10.

11.

12,

13.

14.

15.

16.

ER. Symptomatic posterior vitreous detachment
and the incidence of delayed retinal breaks: case
series and meta-analysis. Am J Ophthalmol 2007;
144:409-13.

Ballinger R. Peripheral retinal breaks and retinal
detachment. Clin Eye Vis Care 1998; 10: 59-66.
Haimann MH, Burton TC, Brown CK. Epidemiology
of retinal detachment. Arch Ophthalmol 1982; 100:
289-92.

Wilkes SR, Beard CM, Kurland LT, Robertson
DM, O’Fallon WM. The incidence of retinal
detachment in Rochester, Minnesota, 1970-1978.
Am J Ophthalmol 1982; 94: 670-3.

Halpern JI. Routine screening of the retinal
periphery. Am J Ophthalmol 1966; 62: 99-102.
Murakami K, Jalkh AE, Avila MP, Trempe CL,
Schepens CL. Vitreous floaters. Ophthalmology
1983;90: 1271-6.

Jeong G, Lee SH, Oum BS. Clinical research of the
vitreous floaters. J Korean Ophthalmol Soc 1988;
29:303-8.

van Overdam KA, Bettink-Remeijer MW,
Klaver CC, Mulder PG, Moll AC, van Meurs JC.
Symptoms and findings predictive for the
development of new retinal breaks. Arch
Ophthalmol 2005; 123: 479-84.

J Med Assoc Thai Vol. 93 No. 6 2010



o o a o &1 a @ o
taqgndgaraan1aiinaamanaia lugiaiiuanmans (1

=

BATA AYAIRINT, TAITT BNTTAUNUSE, Nyall DFALTEIR5E, AANT NavaE

Ingilseaen; ievntTasedesuazinanuduiusrsunaladdeiunisinaenanain YuﬁjﬂqaﬁLﬁu@ﬁm°ﬁ
Ao/t

TAAUASIBNIS: ”Zm”ﬁnmz/”@um”ogyﬂﬁﬂ 184 918 (220 #7) FnrlsanenuranageInIsTum sl
urgLlentu 2 ngy nguusniTungudNA uazaraalumuaemIanIIA (175 A1) nquiiassyLaefids
UAZATIWLABAIBNTIA (45 A7) N zmtTasedeaiitaduiisrusemanainlag 19353Am Y
nranneesTInyuuLTaqasn

wamsAn: Uhdeideaiidnananiaineemangin laun M9TUARAINATEAR, NTTTUUANINLITLGART
FanquyLaeiideniswanil wnaaadseluniafiasemanyiady 5.8 uaz 4.3 i1 Weufaiayniy
nquitTuansamiEs vie WuaARRENBE AT UAZNIIAIIANY lattice degeneration LNAINIFEN
5.9 mnm";gjﬁﬁ@@mﬂnﬁ

a5l MATUIASIMAIEAR, NITULANIIUUAZNTATIANY lattice degeneration iTurfastn@esiiduase
N9iAaBAI18N1A @Vm;fLLWWEI}’?Q3‘&7?:,’Muvmﬁ’@%lbﬂlﬂﬁlﬁﬂ@@vﬂlLﬁ,ﬁl\?L‘i/?ﬁ,’lﬁ? A9IYINI7AT9998A 18 NALB R

uasingilaeniansaafnninunisiaeuulasae i/

J Med Assoc Thai Vol. 93 No. 6 2010 713



