
the evaluation for CTX to support
early definitive therapy. Moreover,
the measurement of cholestanol lev-
els when a subject is initially seen
with presenile cataracts of question-
able etiology could be a valuable
clinical tool.
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Familial Retinal Arterial
Tortuosity Associated
With Tortuosity
in Nail Bed Capillaries

Familial retinal arterial tortuosity
(fRAT) is characterized by marked
tortuosity of second- and third-
order retinal arteries with normal
first-order arteries and venous sys-
tem. Patients have variable tran-
sient vision loss owing to retinal
hemorrhages after minor stress or
trauma. Prognosis is usually excel-
lent. Whether there is systemic in-
volvement is controversial. We re-
port 3 cases of fRAT associated with
a high degree of tortuosity of capil-

laries at nailfold capillaroscopy as an
indication of systemic vascular pa-
thology.

Report of Cases. Case 1. A woman
was first seen at age 19 years be-
cause of blurred vision after a mi-
nor car accident. Best-corrected vi-
sual acuity (BCVA) was 0.9 OD and
0.8 OS. Ophthalmologic examina-
tion revealed marked tortuosity of
second- and third-order retinal ar-
teries and multiple intraretinal and
preretinal hemorrhages in both eyes
(Figure 1A). The patient was ob-
served. Four weeks later, BCVA was
fully restored in both eyes and the
hemorrhages had almost resolved.

Five years later, the patient re-
ported frequent episodes of mi-
graine. Tortuosity of the retinal
vessels and BCVA remained un-
changed, but the macular reflex ap-
peared duller, and mild thickening
of the inner limiting membrane was
noted in both eyes (Figure 1B). No
hemorrhages were observed.

Seven years after she was first
seen, the patient had decreased vi-
sual acuity of 0.4 OD and 0.8 OS. She
was in her 18th week of pregnancy
and had undergone amniocentesis
2 days previously. Fundus exami-
nation showed several preretinal, fo-
veal hemorrhages in both eyes. Four
weeks later, BCVA returned to 1.0
OU and hemorrhages had resolved.

Twelve years after she was first
seen, the patient reported episodes
of blurred vision once per year, usu-
ally following minor exercise. Best-
corrected visual acuity had always
fully recovered. At this ophthalmo-
logic examination, thickening of the
inner limiting membrane was stable
and there was 1 asymptomatic pre-
retinal hemorrhage inferotemporal
to the macula (Figure 1C). The pa-
tient still experienced 5 to 6 epi-
sodes of migraine per year but was
otherwise healthy.

In visual field tests, scotomas
were noted that corresponded to the
locations of the hemorrhages. Fluo-
rescein angiography demonstrated
no leakage, staining, hypoperfu-
sion, or capillary dropout. Neuro-
logic examinations, including cra-
nial magnetic resonance imaging,
yielded normal findings. Extensive
examinations in internal medicine,
explicitly, tests for serologic fac-

tors including virus and bacteria an-
tibody titers and for rheumatologic
and autoimmune factors, coagula-
tion tests, and serum electrophore-
sis, also yielded normal findings. The
patient was not taking any sys-
temic medication that would alter
coagulation, and blood pressure was
within normal limits.

At nailfold capillaroscopy, which
was performed at the second and
fourth visits, tortuosity of capillar-
ies was highly increased in all fin-
gers of both hands (Figure 1D and
E). Minor rarefication and 1 avas-
cular zone, but no microhemor-
rhages, were detected. Sodium fluo-
rescein video nailfold capillaroscopy
showed normal inflow and out-
flow, demonstrating absence of cap-
illary spasm; normal transcapillary
and interstitial diffusion of fluores-
cein; and normal halo. No other
dermatologic disease, including
Raynaud syndrome, was observed.

Case 2. The older sister of pa-
tient 1 reported a slight decrease in
BCVA when first seen at age 28
years. However, BCVA was 1.0 OU.
We found marked tortuosity of sec-
ond- and third-order retinal arter-
ies in both eyes but no hemor-
rhages. The patient had a history of
1 episode of transient microhema-
turia of unknown origin, but other-
wise reported that she was healthy.

Seven years later, extensive oph-
thalmologic (Figure 2A), neuro-
logic, and medical examinations
were performed, analogous to those
in patient 1. All findings were nor-
mal with the exception that anti-
nuclear antibodies were 2-fold posi-
tive. Findings at dermatologic
examination and nailfold capillaros-
copy were identical to those in pa-
tient 1 (Figure 2B and C).

Case 3. The father of patients 1
and 2 was first seen at age 56 years
and reported that he had never ex-
perienced any visual disturbances.
He had a stroke with speech distur-
bance 8 years earlier, but reported
no residual adverse effects. Best-
corrected visual acuity was 1.0 OU.
Marked tortuosity of second- and
third-order retinal arteries was found
in both eyes, without hemorrhages.

He was seen 7 years later, and ex-
tensive ophthalmologic (Figure3A),
neurologic, and medical examina-
tions revealed atrial fibrillation, and
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Figure 1. Patient 1. Views of the fundus and findings at nailfold capillaroscopy. A, When the patient was first seen after a minor car accident at age 19 years,
multiple small hemorrhages were noted. She exhibited all of the typical features of familial retinal arterial tortuosity, with tortuosity in second- and third-order
retinal arteries and normal large arteries and retinal veins. B, Five years later, no hemorrhages were seen and the retinal vasculature remained unchanged.
C, Twelve years later, there was 1 preretinal hemorrhage inferotemporal to the macula; the retinal vasculature otherwise remained unchanged. D and E, Nailfold
capillaroscopic findings in the right third and fourth fingers. Except for the high degree of tortuosity (present in approximately 30% of capillary loops; arrows
depict typical examples), the capillaries were normal, a finding that was confirmed at sodium fluorescein video microscopy. For comparison, the inset in E shows
enlargement of normal capillary loops at nailfold capillaroscopy in a healthy person. Note parallel arrangement of inflow and outflow arms.
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Figure 2. Patient 2. Views of the fundus and findings at nailfold capillaroscopy. A, At age 35 years, the patient demonstrated all of the typical findings of familial
retinal arterial tortuosity. She had never experienced visual disturbances, although the degree of tortuosity was higher than in patient 1. B and C, Nailfold
capillaroscopic findings in the left third and fourth fingers. Also in this patient, approximately 30% of capillary loops showed a high degree of tortuosity (arrows
depict typical examples), while all other findings were normal, analogous to those in patient 1.
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warfarin sodium therapy was pre-
scribed. As in patients 1 and 2, all
other systemic findings were nor-
mal. Findngs at dermatologic exami-
nation and nailfold capillaroscopy
were identical to those in patient 1
(Figure 2B and C).

Comment. All 3 patients had typi-
cal features of fRAT: only second-
and third-order arteries were af-
fected, while first-order arteries and
the venous system were normal. The
caliber, shape, and branchings of af-
fected arteries were normal; no leak-
age or staining was observed at fluo-
rescein angiography; symptomatic
hemorrhages followed minor stress
or trauma; visual prognosis was ex-
cellent; and no associated systemic
disease was found in any of our 3 pa-
tients. These findings correspond
well with the previously reported ap-
proximately 100 cases.1,2 While in
isolated cases systemic disease was
found in patients with fRAT (mal-
formation in the Kieselbach nasal
septum, vascular mass in the spi-
nal cord, sixth nerve palsy, simul-
taneous conjunctival hemorrhage,
teleangiectasis of the bulbar con-
junctiva), no consistent associated
systemic disease has been reported
and, thus, fRAT was generally
believed to be an isolated retinal
finding.2,3 Our finding of marked
capillary tortuosity at nailfold cap-
illaroscopy favors systemic vascu-
lar disease in fRAT.

Recently, a syndrome has been re-
ported consisting of features of fRAT
with hematuria, muscular contrac-

tures, and sporadic other disorders
such as cardiac arrhythmia.4 This
syndrome is distinct from the find-
ing in our patients; only patient 2
had transient microhematuria and
pronounced tortuosity in nail bed
capillaries, in contrast to the unspe-
cific findings at nailfold capillaros-
copy found in patients with the
newly reported syndrome, which is
dominated by renal disease.

Nailfold capillaroscopy, as it was
performed in our patients, is consid-
ered a mirror of systemic vascular pro-
cesses, and a high degree of validity
of correspondence and prognostic
value is found, for example, in dia-
betes mellitus, systemic sclero-
derma, primary chronic polyarthri-
tis, andsystemic lupuserythematosus,
and especially with ocular capillar-
ies and in glaucoma.5 Nailfold capil-
laroscopy demonstrated the identi-
cal features of capillary loops as retinal
vessels in showing a high degree of
tortuosity without any other patho-
logic findings such as leakage of dye,
occlusion, or caliber abnormalities. A
milder form of tortuosity at nailfold
capillaroscopy has been described in
patients with psoriatic arthritis,6 but,
to our knowledge, tortuosity of this
magnitude has not been reported be-
fore. Considering that hemorrhages
from retinal vessels are a hallmark of
fRAT, manifestation in other tissues
could be expected, although evi-
dence for consistent systemic dis-
ease is thus far lacking in fRAT.

By demonstrating that capillary
abnormalities are also found in
nailfold capillaries of patients with

fRAT, retinal vascular abnormali-
ties can no longer be accepted as
an isolated finding. We believe
that, because of an increasing
number of reports of this disease,2

further investigation as to systemic
involvement in patients with fRAT
is warranted.
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Figure 3. Patient 3. Views of the fundus and findings at nailfold capillaroscopy. A, When the patient was last seen at age 62 years, he demonstrated all of the
typical findings of familial retinal arterial tortuosity. The patient had never experienced visual disturbances, although the degree of tortuosity was greater than in
patients 1 and 2. B and C, Nailfold capillaroscopic findings in the patient’s right second and fourth fingers. Approximately 30% of capillary loops showed a high
degree of tortuosity (arrows depict typical examples), while all other findings were normal, analogous to those in patients 1 and 2.
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