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Abstract:

 

Tiny, gray-white, spherical deposits were found on the retinal vessels and vitreo-
retinal interface of the fovea in a 55-year-old woman with acute retinal necrosis due to vari-
cella-zoster virus, and in a 47-year-old man with preproliferative diabetic retinopathy. Both
patients developed massive vitreous opacities due to uveal inflammation or hemorrhages that
rendered the fundus difficult to visualize. A therapeutic vitrectomy revealed gray-white, tiny
spherical deposits, about blood-vessel–diameter, which were scattered on seemingly intact
retinal arteries and veins in the posterior fundus and over the vitreoretinal interface overly-
ing the fovea. The deposits were loosely adherent to vessel walls and were easily aspirated,
and the residual materials resolved in the early postoperative days. These characteristic reti-
nal vascular deposits resembled those seen in patients with HTLV-I associated uveitis. The
two patients reported herein were otherwise asymptomatic carriers of HTLV-I. The findings
provide additional information about the etiological role of HTLV-I in the development of
characteristic retinal vascular deposition, although its pathogenesis remains to be elucidated.
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Introduction

 

HTLV-I is a retrovirus that is involved in the etiol-
ogy of a variety of diseases, including hematologic
malignancy and neurological diseases. Ophthalmo-
logically, this retrovirus has been suggested to be the
underlying cause of a certain type of uveitis called

 

HTLV-I-associated uveitis (HAU).

 

1–3

 

 Previously, we
reported retinal vascular deposits in 8 of 55 patients
with HAU.
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 The deposits were tiny, gray-white,
spherical materials that were scattered on the retinal
arteries and veins in the posterior pole with no sign
of vasculitis or perivasculitis. These deposits re-
solved spontaneously in a few weeks or in response
to corticosteroids, accompanied by the regression of
the anterior uveal inflammation. We report two

cases of HTLV-I carriers who developed similar reti-
nal vascular changes, associated not with HAU but
with acute retinal necrosis or with preproliferative
diabetic retinopathy. 

 

Case Reports

 

Case 1

 

A 55-year-old woman, a resident of southwestern
Japan, noted acute redness and visual loss in the left
eye. She had otherwise been healthy, although a car-
rier of HTLV-I with seropositivity for its antibodies.
On presentation, the best visual acuity was RE 1.5
and LE 0.6. The right eye was unremarkable with
normal fundus appearance. The left eye had mutton-
fat keratic precipitates, flare and cells in the anterior
chamber, and mild vitreous opacities. Ophthalmos-
copy revealed multifocal, yellow-white exudative
patches and attenuated retinal vessels in the periph-
eral fundus. The posterior fundus appeared virtually
intact, with normal-appearing retinal vessels (Figure
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1A). Diagnostic paracentesis disclosed the presence
of the DNA of varicella-zoster virus (VZV) by using
polymerase chain reaction, which led to a diagnosis
of VZV-induced acute retinal necrosis. Two-week

 

administration of intravenous acyclovir, interferon-

 

b

 

and oral corticosteroids were not effective, and the
vitreous opacification became increasingly dense,
rendering the fundus invisible and decreasing the vi-
sual acuity to hand motion. 

A therapeutic vitrectomy was then performed by a
standardized procedure. Intraoperatively, the poste-
rior vitreous membrane was detached completely.
Aspiration of membranous and granular vitreous
opacities revealed the fundus and showed yellow-
white necrotic patches in the peripheral fundus,
which were to resolve toward retinal atrophy. No-
ticeably, numerous, tiny, gray-white, spherical mate-
rials approximately the size of the blood vessels were
found deposited on the retinal vessels in an other-
wise unremarable posterior fundus (Figure 1B). The
deposits appeared loosely adherent to the retinal ar-
teries and veins and also to the vitreoretinal inter-
face over the fovea. They could be easily detached
and aspirated by means of a fluted needle without
any damage to the involved vessels. The postopera-
tive course was uneventful and the corrected visual
acuity recovered to 0.4. Residual deposits on the ret-

inal vessels resolved spontaneously within a week
(Figure 1C), although the peripheral fundus re-
mained atrophic with obliterated retinal arteries and
small retinal breaks. There was no remarkable
change during a follow-up examination 1 1/2 years
later, with no recurrence of the characteristic retinal
vessel depositions.

Vitreous specimens obtained during the vitrectomy
were examined for VZV and HTLV-I. Polymerase
chain reaction of vitreous fluids demonstrated the
presence of VZV DNA and HTLV-I proviral DNA.
The immunoglobulin G antibody (EIA) for VZV was
128.0 in the vitreous fluids and 101.0 in the serum,
and the antibody coefficient comparing vitreous and
serum titers was calculated to be 4.1. These findings
suggest intraocular production of the antibody to
VZV. The antibody titer (PA) of HTLV-I was 512 in
vitreous and 2048 in serum. The antibody coefficient
was calculated to be 0.8, thus giving no evidence of
local synthesis of HTLV-I antibody.

 

Case 2

 

A 47-year-old man, who had suffered since the age
of 25 from insulin-dependent diabetes mellitus
with continuous blood glucose control by insulin,
noted floaters and visual loss acutely in the left eye.

Figure 1. Case 1 (acute retinal necrosis). (A) Initial pre-
sentation, multifocal, yellow-white exudative patches and
attenuated retinal vessels are seen in peripheral fundus.
Posterior fundus appears virtually intact with normal-
appearing retinal vessels. (B) Intraoperative posterior fun-
dus photograph. Gray-white, fluffy material is present only
on the vitreoretinal interface over fovea. Numerous gray-
white, fluffy deposits are seen on apparently intact retinal
vessels. (C) On third postoperative day, remaining depos-
its (arrowheads) have diminished.
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On presentation, he appeared in good health, and
had antibodies to HTLV-I in his serum. Best visual
acuity was RE 0.2 with a 

 

2

 

10 diopter sphere and LE
hand motion. The right eye showed neovasculariza-
tion in the iris and anterior chamber angle, and the
preproliferative stage of diabetic retinopathy with
scattered retinal hemorrhages and widespread nar-
rowing or obliteration of the small retinal vessels,
which was treated with panphotocoagulation. The
cornea, iris, anterior chamber, and lens of the left
eye were unremarkable. There were massive hemor-
rhages in the vitreous cavity, which rendered the
fundus invisible. Ultrasonography revealed hemor-
rhagic vitreous opacities and adhesion of the de-
tached posterior vitreous membrane but no gross
retinal changes. Because the vitreous hemorrhages
did not resolve during the subsequent month, a ther-
apeutic vitrectomy was performed. Aspiration of the
hemorrhages and dissection of the posterior vitreous
cortex adherent to a retinal vessel enabled us to
evaluate the fundus. The midperiphery to the equa-
tor showed narrowing or obliteration of the retinal
vessels with widespread avascular zones. The poste-
rior fundus and optic disc were unremarkable, with
no proliferated fibrovascular membrane or tractional
retinal detachment, except for numerous, gray-
white, small (one-to-two-vessel–diameter), spheri-
cal, fluffy materials on the apparently intact retinal
arteries and veins in the posterior fundus (Figure 2).
The spherical materials appeared loosely adherent
to the wall of vessels, but could be readily detached
and aspirated through a fluted needle without affect-
ing the involved vessels. Intraocular retinal photoco-
agulation was given at the end of surgery. The post-
operative course was uncomplicated, and spontaneous
resolution of the residual retinal vascular deposits

occurred in a few postoperative days, with return of
corrected visual acuity to 0.07. A follow-up at 9
months was unremarkable, with no recurrence of
the characteristic deposits on retinal vessels.

To define the features of the deposits on the reti-
nal vessels, specimens obtained during the vitrec-
tomy were examined by electron microscopy. As il-
lustrated in Figure 3, the specimen contained
biological structures rather than extraocular or artifi-
cial substances, and suggested debris of disrupted
cellular components. The structure resembled thick-
ened basement membrane, but it was difficult to
further define the cellular features because of the
limited number of specimens. Polymerase chain re-
action of the vitreous specimens obtained during the
vitrectomy demonstrated the presence of HTLV-I
proviral DNA.

 

Discussion

 

These patients with acute retinal necrosis (ARN)
and preproliferative diabetic retinopathy presented
with tiny, gray-white, spherical deposits on otherwise
grossly intact retinal vessels. The characteristics of
these vascular lesions conform, in all likelihood, to
our previous observations

 

4

 

 of 8 patients with HAU.
These HAU patients developed acute or subacute
anterior uveitis accompanied by retinal vascular dis-
order, characterized by gray-white, granular deposits
scattered on the retinal vessels and on the foveolar
vitreoretinal interface in an otherwise unremarkable
retina. These deposits were self-limited and resolved
in a few weeks or were corticosteroid-responsive
along with the regression of uveal inflammation.

It is of interest that the characteristic deposits over
the retinal vessels were observed in patients with dis-

Figure 2. Case 2 (diabetic retinopathy). Intraoperative fundus photograph illustrating numerous, gray-white, fluffy, spherical
materials attached to retinal arteries and veins in posterior pole.
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eases distinct from HAU, although both patients
were asymptomatic carriers of HTLV-I. The case of
ARN was diagnosed on the basis of clinical and lab-
oratory findings, including evidence of intraocular
production of antibodies of VZV and detection of
VZV DNA in the vitreous. The retinal involvement
of ARN consists of two characteristic features, ne-
crotizing retinitis and retinal vasculitis, and the vas-
culitis predominantly involves the arterial system,
which is particularly striking and severe in ARN due
to VZV infection.

 

5

 

 To the best of our knowledge,
there is no previous description in ARN of the gray-
white, fluffy, spherical deposits on retinal veins as
well as arteries with no other vascular change. The
case of diabetic retinopathy described here developed
similar vascular deposits, indicating that the charac-
teristic change is associated not only with uveal in-
flammation but also with retinal vascular disease. This
diabetic case presented with severe vitreous hemor-
rhages, and, therefore, the vascular deposits had re-
mained undetected before vitrectomy. This type of
retinal vascular involvement has not been reported
in the literature regarding diabetic retinopathy.

Polymerase chain reaction of vitreous specimens
in the 2 patients with ARN or diabetic retinopathy
demonstrated the presence of HTLV-I proviral DNA.
There is a report that HTLV-I proviral DNA is de-
tected in the ocular infiltrating cells in the majority
of HAU patients, whereas it is detected in only a few
HTLV-I carriers with other uveitis.

 

6

 

 Our 2 patients
represent examples where the virus may also be de-
tected in HTLV-I carriers with ocular diseases dis-
tinct from HAU. The findings indicate that the de-

tection of HTLV-I proviral DNA in ocular fluid
does not readily lead to a definite diagnosis of HAU.

In addition to the featured color, size, shape, and
location, the characteristic vascular deposits described
herein appeared adherent to the vessel wall so loosely
that they were easily detached and aspirated without
any vascular alterations. The pathomechanism for the
vascular deposition exclusively in the posterior fun-
dus remains to be elucidated. This vascular sign was
invariably transient, as residual deposits resolved
spontaneously in the early postoperative days. This
is consistent with the observations in HAU in which
the lesion resolves spontaneously in a few weeks or
in response to corticosteroids.

 

4

 

 The prevalence of
the transient retinal vascular deposition is unknown;
isolated lesions may not manifest overt clinical
symptoms and may thus remain unnoticed. We have
examined more than 300 asymptomatic HTLV-I car-
riers and identified such deposits in the present 2
cases and in 8 cases of HAU, suggesting that depos-
its develop only when intraocular diseases, such as
uveitis and retinal vasculopathy, alter the intraocular
microenvironment.

The pathomechanism of the characteristic retinal
vascular deposits remain to be defined. Because the
2 patients described herein were otherwise healthy
carriers of HTLV-I, and HTLV-I proviral DNA was
detected in their vitreous, it is presumable that the
retrovirus plays a role in the underlying etiology. It
should be mentioned in this connection that there is
some suggestive evidence for activated T lympho-
cytes being involved in the vascular events of pa-
tients with HTLV-associated myelopathy (HAM), a
chronic progressive neurologic disease that is etio-
logically associated with HTLV-I. Histopathologic
examination revealed perivascular cuffing of lym-
phocytes in the spinal cord.

 

7

 

 Increased adherence ca-
pability of T lymphocytes to vascular endothelial
cells has been shown in patients with HAM.

 

8,9

 

 An in-
crease in the spontaneous proliferative capability of
the peripheral lymphocytes is also evident in HAM.

 

10

 

The increased spontaneous proliferative reaction of
lymphocytes in patients with HAM in vitro suggests
that extravascular HTLV-I-activated T lymphocytes
are free from serum inhibitors and are able to prolif-
erate in the central nervous system.

 

11

 

 In addition,
lymphocytic infiltration with a predominance of
T cells has been observed in HAU patients.

 

6

 

 Thus, it
is tempting to speculate that activated T lymphocytes
adhere to and migrate from the endothelium of reti-
nal vessels, and proliferate in the manner of autolo-
gous or spontaneous proliferation. Eventually, this
will result in the development of extravascular de-

Figure 3. Electron micrograph of vitreous specimens con-
taining gray-white materials obtained during vitrectomy
for Case 2, illustrating debris of disrupted cellular compo-
nents with materials resembling thickened basement mem-
brane, 324000. BAR: 1 mm.
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posits on the retinal vessels. If this hypothesis is cor-
rect, it would be expected that the retinal vascular
deposits will consist of a cluster of proliferated
T lymphocytes. Vitreous samples obtained during
vitrectomy from 1 of the 2 patients were examined
by electron microscopy, but we observed only pecu-
liar aberrant structures with thickened basement
membrane and could not establish whether the
above hypothesis is correct.

 

This work was supported by a Grant-in-Aid for Scientific Research
(Project Number 09771451) from the Ministry of Education, Sci-

 

ence, Sports and Culture of Japan.

 

References

 

1. Nakao K, Matsumoto M, Ohba N. Noninfectious anterior
uveitis in patients infected with T-lymphotropic virus type 1.
Jpn J Ophthalmol 1989;33:472–81.

2. Nakao K, Ohba N. Clinical features of HTLV-I associated
uveitis. Br J Ophthalmol 1993;77:274–9.

3. Ohba N, Nakao K, Isashiki Y, et al. Clinical features of
HTLV-I associated uveitis determined in multicenter collabo-
rative study. Jpn J Ophthalmol 1994;38:168–74.

4. Nakao K, Ohba N. HTLV-I associated uveitis revisited: char-

acteristic grey-white, granular deposits on retinal vessels. Br J
Ophthalmol 1996;80:719–22.

5. Pepose JS. Acute retinal necrosis syndrome. In: Schacht AP,
Murphy RB, eds. Retina, Vol. 2. St. Louis: Mosby, 1994:1597–
605.

6. Ono A, Mochizuki M, Yamaguchi K, Miyata N, Watanabe T.
Immunologic and virologic characterization of the primary in-
filtrating cells in the aqueous humor of human T-cell leuke-
mia virus type-1 uveitis. Accumulation of the human T-cell
leukemia virus type-1-infected cells and constitutive expres-
sion of viral and interleukin-6 messenger ribonucleic acids. In-
vest Ophthalmol Vis Sci 1997;38:676–89.

7. Akizuki S, Nakazato O, Higuchi Y, et al. Necropsy findings in
HTLV-I associated myelopathy. Lancet 1987;i:156–7.

8. Tsukada N, Miyagi K, Matsuda M, Yanagisawa N. Increased
levels of circulating intercellular adhesion molecule-1 in mul-
tiple sclerosis and human T-lymphotropic virus type I-associ-
ated myelopathy. Ann Neurol 1993;33:646–9.

9. Ichinose K, Nakamura T, Kawakami A, et al. Increased ad-
herence of T cells to human endothelial cells in patients with
human T-lymphotropic virus type I associated myelopathy.
Arch Neurol 1992;49:74–6.

10. Itoyama Y, Minato S, Kira J, et al. Spontaneous proliferation
of peripheral blood lymphocytes increased in patients with
HTLV-I-associated myelopathy. Neurology 1988;38:1302–7.

11. Ijichi S, Eiraku N, Osame M, et al. Hypothetical pathogenesis
of HAM/TSP: occurrence of proliferative response of lym-
phocytes in the central nervous system. In: Roman GC, Ver-
nant JC, Osame M, eds. HTLV-I and the nervous system.
New York: Alan C. Liss, 1989:337–42.


