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Purpose: The present study aimed to describe clinical characteristics of patients with posterior
vitreous detachment (PVD), to determine the prevalence of retinal tears in PVD patients, and
to find predictors for retinal tears in this patient group.
Methods: Retrospective analysis of medical records on patients diagnosed with PVD, retinal
tears, or vitreous hemorrhage at the Department of Ophthalmology at Sahlgrenska University
Hospital, a tertiary eye center.
Results: Between February and July 2009, 365 patients consulted the Department of
Ophthalmology for PVD-related symptoms. The incidence of retinal tears was 14.5% (n=53)
and that of vitreous and/or retinal hemorrhage was 22.7% (n=83). For analysis of possible
predictors for complications to PVD, patients diagnosed with retinal tears or vitreous hemorrhage between May and July 2009 were also included in the study, resulting in a total of
426 patients. Predictors of a retinal tear were symptoms of visual impairment (P=0.024), the
presence of vitreous or retinal hemorrhage at examination (P,0.001), and a duration of symptoms for ,24 hours (P=0.004). Symptoms of flashes did not constitute an extra risk of retinal
tears (P=0.135). Subsequent retinal pathology (follow-up time 4.5 years), including vitreous
detachment/hemorrhage or retinal tears/detachment, occurred more often in patients presenting
with a retinal tear. For patients with a retinal tear, the relative risk of having a retinal detachment in the same eye during the follow-up time was 17.7 when compared to patients without a
retinal tear (risk ratio 17.7, 95% confidence interval 2.2–145).
Conclusion: Patients seeking care on the first day have a higher risk of retinal tears. Also,
symptoms of visual loss or a history of previous PVD-related pathology and vitreous/retinal
hemorrhage at examination indicate a substantially higher risk of retinal complications. These
findings may lead to better management and order of priority among these patients.
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Spontaneous posterior vitreous detachment (PVD) is a common age-related condition
in patients aged $45 years. The prevalence has been reported to be as high as 24%
among patients aged 50–59 years and 87% among patients aged 80–89 years.1,2
Vitreous is composed of collagen fibers (~0.5%), hyaluronic acid (~0.5%), and
water (~99%).3 It amounts to ~2/3 of the total volume of the eye. The initial gel-like
consistency of the vitreous degenerates through a physiological process with age.4
At the age of #50 years, 25% of the vitreous exists in water phase, while at 80 years
62% of the vitreous would have changed from gel phase to water phase.3 This physiological change can, in some cases, result in retinal damage through traction with retinal
tears/hemorrhages and/or retinal detachment (RD) when collapse occurs.5 It should
be noted that up to 20% of PVDs are asymptomatic.6 The adherence of the vitreous
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is strongest to the retina around the optic nerve head,
at the macula, and at the base of the vitreous (at ora serrata).
The vitreous is also adherent to the ciliary body and the posterior lens capsule and traction to these structures can cause
structural damage.3
Patients with PVD often present symptoms in the form
of floating clouds and/or lightning in the visual field, that
is, floaters and flashes. These floaters are the result of light
passing differently through folds created in the shriveling
vitreous, aggregated collagen fibers, cells or condensations
in the vitreous. This symptomatology may appear months
or years after an uncomplicated PVD.4 The spots of light or
lightning are considered to be caused by the traction on the
retina that adhered hard to vitreous conducts.1 Several studies
have shown that the risk of damage of the retina with the
above mentioned symptomatology varies greatly, between
8.2% and 47.6%.7–9 If no retinal tears or hemorrhages are
found at the primary examination of a patient with PVD,
further examinations/follow-ups are considered unnecessary, except in the case of new symptoms or worsening of
the symptoms.6 In the event of a retinal rupture, vitreous
fluid can enter the retina through the tear, leading to separation of the neuroretina from the underlying retinal pigment
epithelium resulting in RD in 33%–46% of the cases.1 If the
separated neuroretina and its photoreceptors are left without
surgical intervention, the photoreceptors will inevitably
undergo apoptosis.10
The objective of the present study was to evaluate what
clinical symptoms (floaters, flashes, visual decrease) may
predict complications such as RD, tear and/or hemorrhage
after a PVD, both with respect to short term and after a
follow-up of several years. Another aim was to determine
how the duration of symptoms prior to first consulting an
ophthalmologist correlates with the risk of these complications. Better knowledge of these clinical characteristics will
lead to optimized management of PVD patients.

Materials and methods
Participants and inclusion criteria
All patients (n=365) presenting at the Department of
Ophthalmology at Sahlgrenska University Hospital with
symptoms of PVD were retrospectively included during a
3-month period (February–April 2009) if they had obtained
the International Classification of Diseases No 10 (ICD-10)
diagnosis codes for retinal tear (H33.3, H33.3A, H33.3B,
H33.3W, H33.3X), vitreous hemorrhage (H43.1), or vitreous detachment (H43.8, H43.8A, H43.8B). Obtaining one or
more of these diagnosis codes was sufficient for diagnosis;
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hence, a Weiss ring was not required for diagnosis of vitreous
detachment; symptoms of floaters were enough. The prevalence of complications such as retinal tears among those who
consulted an ophthalmologist for PVD-related symptoms
was based on the patients recruited during this time period.
In order to obtain a sufficient number of cases for a case–
control study on possible risk factors for retinal complications
in PVD patients, an additional 61 patients diagnosed with
retinal ruptures (n=53) and/or vitreous hemorrhage (n=8)
during the period of May–July 2009 were also included,
yielding a total number of 426 patients. For the latter period,
patients received the ICD-10 diagnosis codes for retinal
tears (H33.3, H33.3A, H33.3B, H33.3W, H33.3X) and/or
vitreous hemorrhage (H43.1). This case–control part of the
study thus consisted of patients seeking care for PVD-related
symptoms, where the cases were patients in whom retinal
tears were detected and controls were patients with similar
symptoms who did not exhibit retinal tears.
The study adhered to the tenets of the Declaration of
Helsinki and was approved by the local Ethical Committee
of the University of Gothenburg. According to the ethical
committee, consent from the patient is not necessary in this
type of retrospective study. In order to ensure confidentiality,
all patient data were coded prior to statistical analysis.
Medical records of the included patients were reviewed
for symptoms (floaters, flashes, and visual decrease), duration of symptoms prior to consulting an ophthalmologist,
previous PVD-related symptoms, objective findings at ocular
examination, and possible future symptomatology concerning PVD or associated complications. Follow-up time was
4.5 years and data on previous PVD-related pathology could
be retrieved since 2002 from the Digital Medical Journal
System (Melior, Sahlgrenska University Hospital).

Statistical analysis
Mean and standard deviation (SD) and/or median with
interquartile range (IQR) are given as appropriate. For statistical analysis, Student’s t-test and Mann–Whitney U test
for two independent samples were used. For categorical
data, chi-square test for small samples (Fisher’s exact test)
was used. A P-value ,0.05 was considered statistically significant. As statistical software, SPSS, version 22.0 for Mac
(IBM Corporation, Armonk, NY, USA) was used.

Results
The demographics of the patients included in this study are
presented in Table 1. A cohort of 365 patients presenting at
the Department of Ophthalmology at Sahlgrenska University
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Table 1 Demographics of all patients diagnosed with vitreous deta
chment, retinal tears, or vitreous hemorrhage at the Sahlgrenska
University Hospital during a 3-month period in 2009
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Parameter, n=365
Age, years
Mean (SD)
Median (range)
Sex, n (%)
Female
Male
Diagnosis code (ICD-10),* n (%)
Vitreous detachment (H43.8)
Retinal tear (H33.3)
Vitreous hemorrhage (H43.1)
Objective findings, n (%)
Retinal tear
Hemorrhage#
Checkup consultations performed, n (%)

Years or n (%)
62.8 (10.6)
63.0 (12–94)
228 (62.5%)
137 (37.5%)
300 (82.2%)
48 (13.2%)
17 (4.6%)
53 (14.5%)
83 (22.7%)
75 (20.6%)

Notes: *In the medical journal, each patient was given only one main diagnosis,
which was used to classify the patients in the study. #Including retinal and vitreal
hemorrhages but excluding hemorrhages related to diabetic retinopathy.
Abbreviations: ICD-10, International Classification of Diseases No 10; SD,
standard deviation.

Hospital during the period of February–April 2009 was
reviewed. Mean age was 62.8 years (±10.2 SD) and there was
a higher proportion of women (62.5%) than men (37.5%).
The most frequent diagnosis code was PVD (H43.8-, A, B;
82.2%), followed by retinal tear (H33.3-, A, B, W, X;
13.2%), and vitreous hemorrhage (H43.1; 4.6%). Patients
obtained only one main diagnosis, by which they were
classified. However, many patients had several diagnoses,
like patients with retinal tears who also most likely had a
vitreous detachment. In addition, only a small number of
patients received vitreous hemorrhage as the main diagnosis,
presumable because the majority of these patients only had
a small amount of erythrocytes in the vitreous (which was
described in the medical record among the signs) but instead
they were classified as vitreous detachment or retinal tears.
The eye examination showed an incidence of retinal tears of
14.5% and hemorrhage of 22.7%, using both patients who
were coded as retinal tears, vitreous hemorrhage, or vitreous
detachment as denominator. Follow-up visits were performed
in 20.6% of the cases.
When comparing PVD patients without (n=320) or
with (n=106) retinal tears (Table 2), there was no significant difference in age, laterality, or symptomatology with
regard to floaters and flashes. The mean age of patients with
uncomplicated PVD versus those with retinal tears was
63.7 (±10.8 SD) and 62.6 (±10.3 SD) years, respectively;
the IQR was similar for both groups, with the majority of
patients being between 59 and 70 years of age. Floaters were
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present in .90% of the patients within both groups whereas
about half of the patients had experienced flashes, P=0.499
and P=0.135, respectively. On the other hand, subjective
visual decrease was significantly more frequent among
patients with retinal tears (20.4%) than in those without a
retinal tear (10.9%, P=0.024). Women were in majority in
both groups, but the proportion of men was increased in
those presenting with retinal tears, a borderline significant
difference (P=0.051).
A vast majority of all patients (76.0%) seeking care at
Sahlgrenska University Hospital for PVD-related symptoms
did so within the first 7 days (Figure 1). A total of 83% of
all confirmed retinal tears in our data were found within
7 days from the onset of symptoms. For patients with PVD
symptoms without tears, the corresponding number was
73.7% (P=0.065). Patients who sought care with a symptom
duration of PVD for #24 hours had a significantly higher
risk of having a retinal tear (P=0.004; Table 2).
No significant differences were evident regarding objective findings (floaters, Weiss ring) or previous cataract
surgery with regard to the risk of having a retinal tear
(Table 2). Within the follow-up time of 4.5 years for this
study, there was a highly significant difference in the risk
of future retinal pathology between groups, both for same
eye and the other eye (P,0.001 and P=0.001). In the retinal tear group, 16.5% of the patients developed new PVD
symptoms in the same eye, 3.9% experienced a new retinal
tear, and 5.8% had a RD compared to 5.6%, 1.3%, and 0.3%,
respectively, in the group with no retinal tear at the initial
visit. Patients presenting with a retinal tear at the initial
examination were 17.7 times more likely to experience a
RD in the same eye during the follow-up period of 4.5 years
than patients with PVD symptoms without a retinal tear (risk
ratio =17.7, 95% confidence interval 2.2–145).

Discussion
The present study showed an incidence of retinal tears of
14.5% and hemorrhages of 22.7% in patients with symptoms of PVD. This relates well to the incidence in previous
studies.8,9
The most striking finding with relevance for clinical
practice is that patients who seek care within the first day of
symptoms have a significantly higher incidence of retinal
tears compared to people who wait to seek care the following days or at a later time. In our opinion, this may reflect
more pronounced symptoms in PVD associated with retinal
tears, something that could make the patients prone to seek
care more urgently. The impact of the duration of symptoms
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Table 2 Clinical characteristics in patients with vitreous detachment-related symptoms and possible predictors for retinal tears
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Parameters (n=426)*
Age, years
Mean (SD)
Median (IQR)
Sex, n (%)
Female
Male
Eye, n (%)
Right
Left
Symptoms*
Floaters, n=316, n=102
Flashes, n=313, n=101
Visual impairment, n=258, n=98
Duration of symptoms, n (%)*
#1 day, n=315, n=106
#7 days, n=315, n=106
Objective findings, n (%)*
Vitreous opacities, n=282, n=86
Weiss ring, n=112, n=19
Retinal tear
Hemorrhage,¶ n=320, n=102
Pseudophakic, n=196, n=45
Medical history, n (%)*,#
Previous symptoms in same eye, n=290, n=102
Previously sought care in same eye, n=292, n=102
Previous laser therapy in same eye, n=293, n=102
Previous symptoms in other eye, n=291, n=102
Future pathology, n (%)*,||
Same eye, n=304, n=103
Vitreoretinal complications£
Vitreous detachment
Vitreous hemorrhage
Retinal tear
Retinal detachment
Other eye, n=304, n=102
Vitreoretinal complications£
Vitreous detachment
Vitreous hemorrhage
Retinal tear
Retinal detachment

No retinal tear
(n=320)

Retinal tear
(n=106)

P-value**

63.7 (10.8)
64.5 (59–70)

62.6 (10.3)
63 (59–68)

0.37‡

204 (63.7%)
116 (36.3%)

56 (52.8%)
50 (47.2%)

0.05§

171 (53.4)
149 (46.6)

50 (47.2)
56 (52.8)

0.31§

293 (92.7%)
177 (56.5%)
28 (10.9%)

97 (95.1%)
48 (47.5%)
20 (20.4%)

0.50§
0.14§
0.02§

80 (25.4%)
232 (73.7%)

43 (40.6%)
88 (83.0%)

0.004§
0.07§

274 (97.2%)
101 (90.2%)
0 (0%)
54 (16.9%)
39 (19.9%)

84 (97.7%)
17 (89.5%)
106 (100%)
72 (70.6%)
4 (8.9%)

1.00§
1.00§
NA
,0.001§
0.09§

50 (17.2%)
41 (14.0%)
21 (7.2%)
47 (16.2%)

13 (12.7%)
13 (12.7%)
6 (5.9%)
12 (11.8%)

0.35§
0.87§
0.82§
0.34§

26 (8.6%)
17 (5.6%)
4 (1.3%)
4 (1.3%)
1 (0.3%)

29 (28.2%)
17 (16.5%)
2 (1.9%)
4 (3.9%)
6 (5.8%)

,0.001§
0.001§
0.65§
0.12§
0.001§

39 (12.8%)
30 (9.9%)
3 (1.0%)
4 (1.3%)
2 (0.7%)

30 (29.1%)
21 (20.6%)
0 (0.0%)
6 (5.9%)
2 (2.0%)

0.001§
0.01§
0.58§
0.02§
0.26§

Notes: *Including all patients diagnosed with vitreous detachment/hemorrhage or retinal tears in February–April 2009 (n=365) and all patients diagnosed with retinal tears
or hemorrhage in May–July 2009 (n=61). When data are missing, specific n is given for that variable. **A P-value ,0.05 was considered statistically significant. ‡Student’s
t-test. §Fisher’s exact test. ¶Including retinal and vitreal hemorrhages, but excluding hemorrhages related to diabetic retinopathy. #Refers to previous symptoms, sought
care, or laser treatment related to vitreous detachment or hemorrhage, retinal tears, or rhegmatogenous retinal detachment within the last 7 years. ||Includes vitreous
detachment or hemorrhage, retinal tears, or rhegmatogenous retinal detachment with a follow-up time of 4.5 years. £Including vitreous detachment/hemorrhage and retinal
tears/detachment.
Abbreviations: IQR, interquartile range; NA, not applicable; SD, standard deviation.

has previously been discussed by Dayan et al who showed
that ,6 weeks of symptoms is associated with a higher risk
of retinal tears.9 However, this is to our knowledge the first
study to show a pronounced difference in the proportion
of patients consulting an ophthalmologist after one day of
PVD symptoms; 41% versus 25% of patients with/without
retinal tears, respectively.
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In the present study, visual impairment was found to
be a predictor for retinal pathology, which is in accordance
with previous studies where 67% of patients with decreased
visual acuity had retinal tears or detachments whereas
19% of patients with floaters or flashes alone had these
conditions.9 Other studies have shown a correlation between
the number of floaters and the risk of retinal tears.5,11,12
Clinical Ophthalmology 2017:11
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Figure 1 Duration of symptoms of vitreous detachment for patients with and without retinal tears prior to consulting an ophthalmologist.
Notes: Duration of symptoms of vitreous detachment is given in days including 315 patients without and 106 patients with retinal tears. All subjects were examined at the
Department of Ophthalmology at Sahlgrenska University Hospital between February and July 2009.

In a study by Byer, 29% of patients with secondary retinal
tears on initial examination had one to two floaters and light
flashes as the only symptoms.13 Thus, Byer regarded PVD
symptoms as being potentially serious and stated that a rapid
vitreoretinal examination should be conducted to avoid
rhegmatogenous RD.
As previously shown, the incidence of RD is higher
among men (13.09 vs 7.41 per 100,000).14 This is in line
with our results showing a borderline significant overweight
of men in the group with tears compared to the group with
uncomplicated PVD. However, in the present study, women
were in majority in both groups, indicating that there may be
other factors determining the risk of RD than purely PVD.
The results may also be interpreted as women being more
prone to seek care for PVD-related symptoms, thereby avoiding a subsequent RD.
Floaters were the most prominent symptom, present
in .90% of the patients and this correlated well with the
proportion exhibiting vitreous opacities during ophthalmological examination (97%). In most cases (,90%), there was
Clinical Ophthalmology 2017:11

a visible Weiss ring, confirming that posterior detachment
of the vitreous had occurred.
A previous study showed floaters in 42%, flashes in 18%,
and both floaters and flashes in 20% of patients with PVD and
secondary retinal pathology.9 The incidence of retinal rupture increased from 4%–5% with only floaters to 10%–11%
with flashes with/without floaters in a study performed by
Richardson et al.6 However, floaters alone should not be
discarded as unimportant; Dayan et al states that 26.7% of
the retinal tears or RD occurred with floaters alone.9
The risk of retinal tears has been shown to be higher if
the patient presents with vitreous or retinal hemorrhage at the
initial consultation.8 The risk of a retinal tear then increases
from 4%–5% to 30%–90% according to Sarrafizadeh et al.15
In the present study, the presence of hemorrhage was significantly higher in patients with retinal tear (70.6%) than
no retinal tear (16.9%). This was also found, but to a lesser
extent, in a previous study.16
Byer presented a 13.1% rate of retinal tears in phakic
eyes and 36.8% in aphakic.13 Further, a rate of RD at initial
submit your manuscript | www.dovepress.com
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examination of 2.4% (8 of 329) in phakic eyes and 28.5%
(6 of 21) in aphakic patients has been reported. Previous
cataract surgery is a well-known risk factor for RD with a
cumulative probability of developing RD 5.5 times more
than for those not having cataract surgery.17,18 In this study,
however, there was no significant difference in the proportion
of retinal tear between phakic and pseudophakic patients.
Our data showed that having a retinal tear is a risk factor
for the development of future vitreoretinal pathologies,
regardless of the eye in question. Approximately 28% of the
patients diagnosed with retinal tears had new PVD symptoms,
retinal tears, hemorrhages, or RDs within the next 4.5 years.
RD was seen in 5.8% of the patients with retinal tear over a
4.5-year period, corresponding to a relative risk of 17.7 when
compared to patients with PVD symptoms who did not have
a retinal tear at the initial examination. Patients presenting
with a retinal tear, especially if associated with new PVDrelated symptoms, were treated with laser as prophylaxis
against RD; the increased risk of retinal complications was
thus despite this preventive measure.
It has been shown that PVD usually occurs in the other
eye within 6 months to 2 years after the first eye.19 It is likely
that PVD is a parallel process in both eyes and thus the patient
should be informed of possible pathologies not only in the eye
with the present pathology but also in the other eye as well.
Hence, the presence of a retinal tear should promote special
attention to the retinal status of such a patient in the future.
Further information and possible rapid response might be
prudent regarding these patients who have presented with
previous retinal damage.
Ideally, the diagnosis of PVD should be made using
ultrasound or optical coherence tomography and preferably
ophthalmoscopy should demonstrate a Weiss ring. However, given the retrospective nature of the study, this was
not possible. Instead, this study used diagnosis codes as
the definition of disease, which is a limitation of the study.
The retrospective design also resulted in scarce data on, for
instance, lens status. The small sample size available for
analysis of the effect of pseudophakia may explain why
we did not detect an effect of previous cataract surgery
on the risk of retinal tear. Also, the retrospective design
made it difficult to classify hemorrhages as either retinal or
vitreal, although it is likely that the latter was derived from
the former. Another limitation of the study is that we did
not have access to medical journals from private or other
public ophthalmic clinics in the area; hence, we do not know
by certainty whether patients previously diagnosed with
PVD in our clinic were later diagnosed with retinal tears or
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hemorrhages elsewhere, something that may have resulted in
underestimation of the number of subsequent complications.
However, since Sahlgrenska University Hospital was the
only ophthalmic unit performing vitreoretinal surgery in the
western part of Sweden during the period, it may be assumed
that all cases with RD were included in the study.

Conclusion
Special regard and prompt attention to patients who present
with visual impairment and seek care within 24 hours of
symptom onset should be given, whereas patients with only
floaters and long duration of symptoms may be regarded
as low risk patients of retinal tears. In this study, 95.3%
(101 of 106) of confirmed retinal ruptures were diagnosed
within the first month. The remainder were spread out during the following 2 months, with only one case found at a
later date. Hence, it can be stated that a duration of symptoms longer than 1 month results in very few confirmed
retinal tears, something that may provide a time frame for
retinal examination after PVD symptoms. Furthermore, it is
advisable to pay special attention to patients with previous
retinal tears since this group presents a higher risk of future
retinal pathology.
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