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SUMMARY
We report three asteroid hyalosis cases in which internal
higher-order aberrations (HOAs) were improved
concomitant with improved visual symptoms after
vitrectomy. Cases 1 and 2 reported severe floaters and
glare disability, although their visual acuities were fairly
good. Case 3 showed poor visual acuity since this
patient also suffered from mild macular degeneration.
For these three asteroid hyalosis cases, we were unsure
if treatment with vitrectomy could improve visual
symptoms. Therefore, we measured internal HOAs with
an aberrometer, and found that the internal HOA values
in these cases were high. We suspected that internal
high HOAs values were associated with visual
disturbance, and performed vitrectomy. After the
vitrectomy, the internal HOA values in these three
asteroid hyalosis cases markedly decreased, and visual
symptoms improved. These observations suggested that
measurement of internal HOAs may be useful to
determine the indication for vitrectomy.

BACKGROUND
Asteroid hyalosis is a specific degenerative vitreous
disease; it is quite common and has an incidence of
about 1% in people aged over 40 years.1–4 Although
this disease is commonly known as having minimal
subjective symptoms,5–7 some patients report floa-
ters, glare and blurred vision even when visual
acuity is good. Vitrectomy has been reported to be
an effective treatment for the subjective symptoms
of asteroid hyalosis.7–10 Since there are few objective
examinations to assess the visual symptoms in
patients with asteroid hyalosis, it is difficult to deter-
mine the indication for vitrectomy. Ocular higher-
order aberrations (HOAs) have been reported to
increase with various diseases and to be associated
with visual functions.11–18 The current report sug-
gested the clinical importance of measuring internal
HOAs in patients with asteroid hyalosis.

CASE PRESENTATION
Case 1
A 68-year-old man reported severe glare in his
entire visual field and floaters in his left eye despite
having good visual acuity. He was referred to our
hospital by his primary care physician to determine
the cause of his symptoms and whether he was a
candidate for surgery. The patient had experienced
floater symptoms during the previous 5 years that
had gradually worsened, and he developed severe
glare symptoms 2–3 weeks prior to being examined

at our hospital. At his first visit, the best-corrected
visual acuity (BCVA) was 20/16 in the left eye. The
left eye showed a mild cataract with Emery-Little
grade I. Since the vitreous in his left eye had dense
opacity due to asteroid hyalosis, we could barely
observe the fundus (figure 1, case 1). Optical
coherence tomography (OCT) showed normal
retinal architecture, while an ultrasound B scan
showed a high acoustic echo in almost the entire
vitreous cavity (figure 1, case 1).

Case 2
A 69-year-old man reported glare and severe floaters
in his right eye despite good visual acuity. He was
referred to our hospital by his primary care phys-
ician to examine the cause of his symptoms and to
determine whether he was a candidate for surgery.
He had developed floater symptoms 5 years previ-
ously, and they had gradually worsened over the
past 2–3 years. The glare symptoms emerged
recently prior to his first visit to our hospital. At his
first examination, his BCVA was 20/16 in the right
eye. The right eye showed a mild cataract with
Emery-Little grade II, and the vitreous exhibited
dense opacity due to asteroid hyalosis (figure 1,
case 2). Although we could not clearly observe the
fundus, OCTconfirmed that there was normal archi-
tecture of the retina. An ultrasound B scan revealed
that there was a high acoustic echo in almost the
entire vitreous cavity, and a posterior vitreous
detachment was observed (figure 1, case 2).

Case 3
A 71-year-old man reported glare and severe floa-
ters. He described his vision as if a spider web was
stretched in his right eye. He was referred to our
hospital by his primary care physician to determine
if he was a candidate for surgery. The floater symp-
toms had started 2 years previously, with a gradual
worsening over the past year. When he visited our
outpatient clinic, his BCVA was 20/33 in the right
eye and 20/25 in the left eye. The intraocular
lenses were properly implanted bilaterally. Both
eyes in this patient had vitreous opacity due to
asteroid hyalosis (figure 1, case 3). Severe vitreous
opacity made it barely possible to observe the
fundus of the right eye. Although his left eye had
mild opacity, we were able to observe the fundus.
OCT revealed a mild degree of macular degener-
ation in both fundi. The ultrasound B scan showed
a high acoustic echo in almost the entire vitreous
cavity in the right eye, while there was a mild
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acoustic echo of the vitreous in the left eye. The scan revealed a
posterior vitreous detachment in his right eye (figure 1, case 3).

INVESTIGATIONS
Ocular aberrations are generally divided into corneal and
internal aberrations, and advancements in the ocular aberrom-
eter have enabled these two components to be calculated separ-
ately. Ocular HOAs, especially internal spherical aberration,
increase with ageing. Previous reports showed that ageing

changes of ocular HOAs were due to the changes of crystalline
lens with ageing.19 20 Also, corneal ocular HOAs have been
reported to increase in eye diseases such as dry eye and kerato-
conus.11–15 On the other hand, internal HOAs have been
reported to increase in eyes with a cataract.16–18 These previous
reports showed that ocular HOAs were associated with
decreased visual functions.

Patients 1 and 2 reported severe floaters and glare disability,
although their visual acuity was fairly good. On the other hand,

Figure 1 Preoperative fundus
photographs obtained by Optos200 Tx
(Optos left images) and ultrasound B
scan images (right images) in three
cases. Owing to the dense opacity of
the vitreous associated with the
asteroid hyalosis, details of the fundus
were unclear in the left eye in case 1,
the right eye in case 2 and the right
eye in case 3. Ultrasound B scan
showed high acoustic echo in almost
the entire vitreous cavity in these three
eyes. In the left eye of case 3, which
had mild opacity of the vitreous due to
asteroid hyalosis, the ultrasound B
scan showed a mild acoustic echo in
the vitreous.
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patient three had decreased visual acuity since this patient also
had mild macular degeneration. For these three asteroid hyalosis
cases, we were unsure if treatment with vitrectomy could
improve visual symptoms. Therefore, we measured internal
HOAs with an aberrometer (OPD-Scan III, Nidek Co, Aichi,
Japan) before and after surgical treatment. HOAs were mea-
sured with a 4 mm diameter pupil that was dilated using 0.5%
tropicamide/0.5% phenylephrine mixed eye drops (Mydrin-P).

These three patients also completed a vision-related question-
naire before and after vitrectomy to assess possible changes in
subjective visual symptoms. They rated the difficulty of seeing
far objects with full refractive error correction on a scale of 0
(completely invisible) to 10 (clearly visible), and they also rated
the severity of floaters as 0 (none), 1 (mild), 2 (moderate), 3
(severe) or 4 (very severe).

DIFFERENTIAL DIAGNOSIS
Differential diagnoses of vitreous opacities include ocular dis-
eases such as a Weiss ring, intraocular inflammation, intraocular
infection, clumps of pigment, blood, amyloidosis, lymphoma,
melanoma and asteroid hyalosis.

A Weiss ring is a commonly seen vitreous opacity noted in
front of the optic nerve. This opacity is the hallmark of a poster-
ior vitreous detachment.21 Vitritis, or white cells in the vitreous,
signals inflammation and possibly infection. Chronic inflamma-
tion leads to larger clusters of cells. Clusters of small, white pre-
retinal nodules can be seen in the inferior vitreous cavity in
sarcoidosis. A similar type of vitreous opacity is common in
pars planitis, in which preretinal ‘snowballs’ form in front of
the peripheral retina or pars plana. Early bacterial endophthal-
mitis is characterised by fine cells in the vitreous. Clumps of
pigment in the vitreous provide a clinical suspicion of a retinal
tear or detachment. Red blood cells in the vitreous may be due
to a retinal tear, trauma, preretinal neovascularisation or subret-
inal blood that has diffused into the vitreous cavity. Old blood
appears white and may be confused with an inflammatory or
neoplastic process. In amyloidosis, white amyloid material
forms cobweb-like opacities in the vitreous and may, if dense,

obscure vision. White tumour cells in the vitreous (identified by
vitreous biopsy) may be a presenting sign of ocular-central
nervous system lymphoma, and brown tumour cells can be seen
in cases of metastatic cutaneous melanoma.22

On the other hand, asteroid hyalosis is a common, benign,
degenerative condition in which many characteristic minute
yellow-white spheres of calcium soaps are seen in the centre of
the vitreous.3 In the three cases that we examined, the vitreous
opacities were characteristic of asteroid hyalosis (figure 1, cases
1–3), and there were no clinical findings to suggest other causes
of the vitreous opacities.

TREATMENT
All patients gave written informed consent before vitrectomy
after receiving sufficient explanation of the effects and side
effects of the vitrectomy. The effects included the improvement
of visual symptoms, and the side effects included retinal tears,
retinal detachment and endophthalmitis. A pars plana vitrec-
tomy with three ports by 23-gauge or 25-gauge using a
Constellation Vision System (Alcon, Inc, NYSE) was performed
for all cases. A core vitrectomy was performed with the aid of
triamcinolone acetonide (MaQaid; Wakamoto, Tokyo, Japan).
There were no intraoperative or postoperative complications in
all three cases. The success of the treatment was assessed with
internal HOA values and vision-related questionnaire scores.
The detailed processes of treatment and assessment are
described as follows:

Case 1
The internal HOA value in the patient’s left eye was 1.699 mm,
which was much higher than that caused by ageing in the
normal population, as previously reported.19 20 We suspected
that the high internal HOA value and his visual disturbance
were due to asteroid hyalosis and performed a 23-gauge
vitrectomy.

Case 2
The internal HOA value in the patient’s right eye was
1.896 mm, which was high. First, we performed the phacoemul-
sification and intraocular lens implantation. Three days after
cataract surgery, BCVA in the right eye was 20/20, and the
internal HOA value decreased to 1.310 mm. Even after cataract
surgery, the internal HOA value was still high, and the patient
continued to experience glare disability, and no difference was
seen in vision as compared to before cataract surgery. We sus-
pected that the visual disturbance in the right eye was due to
asteroid hyalosis and performed a 23-gauge vitrectomy.

Case 3
The internal HOA value in the patient’s right eye was
0.819 mm, which was much higher than that in the normal
population and that in his left eye (0.076 mm). This patient’s
high internal HOA value and visual disturbance were only the
right eye, so we suspected that they were due to asteroid hyalo-
sis and performed a 25-gauge vitrectomy.

OUTCOME AND FOLLOW-UP
Case 1
Three months after the vitrectomy, BCVA in the patient’s left
eye was 20/16. Although the BCVA did not change after the
vitrectomy, the patient reported the disappearance of glare and
floaters. In addition, the internal HOA value in his left eye
markedly decreased from 1.699 to 0.125 mm, which was within
the normal range. On the other hand, the corneal HOA value

Table 1 Changes of visual acuity, internal higher-order
aberrations (HOAs) and questionnaire scores before and after
vitrectomy

Time point at
examination BCVA

Internal
HOAs (μm)

Questionnaire score

General
vision (pts)

Severity of
floaters (pts)

Case 1
Before vitrectomy 20/16 1.699 6 3
After virectomy 20/16 0.125 7 1

Case 2
Before vitrectomy 20/20 1.310 5 4
After virectomy 20/13 0.238 8 1

Case 3
Before vitrectomy 20/33 0.819 3 4
After virectomy 20/33 0.188 6 0

Although best-corrected visual acuity (BCVA) did not change after vitrectomy in cases
1 and 3, an improvement in the internal HOAs concomitant with an improvement in
questionnaire scores was observed. In case 2, we observed an improvement in the
BCVA and questionnaire scores concomitant with decreased internal HOAs after the
vitrectomy.
BCVA; best corrected visual acuity. HOA; higher-order aberration.
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did not change very much from 0.107 to 0.129 mm. The vision-
related questionnaire score indicated a slight improvement from
6 to 7 points, while the score for the severity of floaters
improved from 3 points to 1 point (table 1, case 1).

Case 2
At 1 month after the vitrectomy, BCVA in the patient’s right eye
was 20/13, and the internal HOAvalue in his right eye markedly
decreased from 1.310 to 0.238 mm, which was within the
normal range. On the other hand, the corneal HOA value did
not change very much from 0.320 to 0.318 mm. The patient
reported that both the glare and floaters disappeared, with his
vision-related questionnaire score improving from 5 to 8 points,
while the score for the severity of floaters improved from 4
points to 1 point (table 1, case 2).

Case 3
At 1 month after the vitrectomy, BCVA in the patient’s right eye
was 20/33. Although his BCVA did not improve after the vitrec-
tomy, he no longer experienced floaters in this eye. The internal
HOA value in his right eye markedly decreased from 0.819 to
0.188 mm, which was within the normal range. On the other
hand, the corneal HOA value did not change very much from
0.129 to 0.139 mm. His vision-related questionnaire score
improved from 3 to 6 points, while the score for the severity of
floaters markedly improved from 4 to 0 points (table 1, case 3).

DISCUSSION
Parnes et al9 performed vitrectomies in 10 eyes of 10 patients
with asteroid hyalosis. All patients had floaters and decreased
visual acuity, and nine eyes showed improved visual acuity after
surgery. Feist et al10 performed vitrectomies in seven eyes of six
patients with asteroid hyalosis. All patients experienced glare
and decreased visual acuity. Visual acuity improved in three eyes
after surgery.

As in previous reports,9 10 it is not difficult to determine the
indication for vitrectomy in patients with decreased visual acuity
due to severe asteroid hyalosis. On the other hand, in cases with
fairly good visual acuity, it is challenging to determine the indi-
cation for vitrectomy. Additionally, it can be even more difficult
when patients have asteroid hyalosis concomitant with other
ocular diseases such as age-related macular degeneration, epiret-
inal membrane and retinitis pigmentosa. The measurements of
internal HOAs are relatively easy to perform, and these mea-
surements appeared to be useful in determining the indication
for vitrectomy, especially when patients exhibit good visual
acuity (as seen in cases 1 and 2) or when they have other dis-
eases of the fundus (as seen in case 3).

In the current report, the internal HOA values in all three
cases before vitrectomy were much higher than those caused by
ageing in the normal population, as previously reported.19 20

We suspected that high internal HOA values and visual distur-
bances were due to asteroid hyalosis, and performed the vitrec-
tomy. After the vitrectomy, the internal HOA values in these
three cases markedly decreased and visual symptoms improved.

The advancement of minimally invasive vitrectomy using
23-gauge or 25-gauge systems has contributed to a reduction in
postoperative intraocular inflammation, ocular discomfort and
time to recovery of visual functions.23 24 While the indication
for vitrectomy has yet to be established for asteroid hyalosis,
current trends for minimally invasive vitrectomy suggest that
there will be an expansion of the indication for use in these
cases in the near future. Although there were no intraoperative
or postoperative complications observed in any of the current

cases, longer follow-ups should be performed so that the risks
and benefits of vitrectomy in asteroid hyalosis cases can be
definitively evaluated.

On the other hand, recent reports by Manuel J et al showed
that a Neodymium Yttrium Aluminium Garnet laser was effect-
ive for the treatment of vitreous opacities caused by asteroid
hyalosis.25 This technique can be used as a possible treatment
modality for vitreous opacity caused by asteroid hyalosis.

There were several limitations associated with our current
report. Since we only evaluated a small number of patients, a
larger number of cases that include control subjects are needed
to conclusively prove that measurements of internal HOAs can
be used to determine the indication for vitrectomy in patients
with asteroid hyalosis. Furthermore, we only evaluated the total
internal HOAs in our current study. Generally, HOAs consist of
several components, such as spherical and coma aberrations.
Thus, investigations that clarify which components of the
internal HOAs affect visual problems or visual functions in
patients with asteroid hyalosis are also needed.

Although the three cases described in the current report
showed an improvement in the HOA values, we could not
confirm the improvement in visual acuity. Since HOAs generally
affect visual functions, including visual acuity or contrast sensi-
tivity, further studies using contrast sensitivity should be per-
formed to reveal the change in visual function after vitrectomy
in eyes with asteroid hyalosis.

In conclusion, we measured internal HOAs in three patients
with severe visual disturbances due to asteroid hyalosis. All cases
exhibited very high total internal HOA values as compared with
the average values for normal populations. In all three cases,
there was a decrease in the total internal HOAs and an improve-
ment in the visual symptoms after vitrectomy. Measurement of
the internal HOAs is a promising parameter for determining the
indication for vitrectomy in cases with asteroid hyalosis.

Learning points

▸ Patients with asteroid hyalosis sometimes experience visual
disturbances such as glare and blurred vision, although the
visual acuity is fairly good.

▸ Since it is challenging to evaluate the visual symptoms and
determine the indication for vitrectomy in patients with
asteroid hyalosis, an alternative examination to assess the
visual symptoms is needed.

▸ The vision-related questionnaire was useful to quantify the
visual disturbances before and after vitrectomy in cases with
asteroid hyalosis.

▸ Measurement of the internal higher-order aberrations is an
important parameter for determining the indication for
vitrectomy in patients with asteroid hyalosis.
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