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Abstract
Objective
To investigate the involvement of arteries other than the temporal arteriesin active giant cell arteritis using
color Doppler sonography.

M ethods
The occipital, facial, vertebral, carotid, subclavian, axillary, brachial, ulnar, radial, femoral, popliteal, posterior
tibial, and dorsal pedal arteries, and the abdominal aorta of 33 consecutive patients with acute giant cell arteri-
tisand 33 age- and sex-matched controls were investigated.

Results
In 10 patients (30%), but in none of the controls, a characteristic inflammatory mural thickening (halo) could be
demonstrated in these arteries. The subclavian, external carotid, and/or facial arteries wereinvolved in 4
patients, the occipital and/or axillary arteriesin 3 patients, the brachial and/or ulnar arteriesin 2 patients, and
the common carotid, vertebral, popliteal, and/or radial arteriesin 1 patient each. Two patients had symptomatic
large vessel giant cell arteritis with arm claudication. The other patients were asymptomatic concer ning the
involved arteries. Furthermore the ulnar artery was occluded in 3 cases, the posterior tibial artery in 2 cases,
and the dorsal pedal and the vertebral artery in 1 case each. No occlusions were found in the controls.
Occlusion of the temporal arteries occurred more frequently in patients with peripheral artery involvement than
in those without peripheral involvement (60% versus 26%). In most of the non-stenotic, small arteriesthe halo
disappeared within 9 to 21 days. Mural thickening remained in large, stenotic arteries.

Conclusion
Peripheral artery involvement occurs more frequently in acute temporal arteritis than has been assumed up to
now. Color Doppler sonography offers a new method to evaluate this peripheral involvement.
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Introduction

Giant cell (temporal) arteritisis a vas-
culitis that most commonly involves
the temporal arteries. The American
College of Rheumatology (ACR) re-
quires three of the following five crite-
riato be met for its classification: age >
50 years, new onset of localized head-
ache, tempora artery tenderness or
decreased pulse, ESR > 50 mm/h, and
histologic findings (1). Inflammation
of the vasculature of the eye occurs less
frequently, but is potentially disabling.
Symptomatic involvement of other
arteries has been described.

Color Doppler sonography represents a
new, non-invasive method to diagnose
temporal arteritis. We have described a
characteristic dark (hypoechoic) cir-
cumferential wall thickening of the
temporal arteries (halo) that occurs in
the acute phase of the disease (2). It
disappears with corticosteroid treat-
ment. This phenomenon is due to an
edema of the artery wall in active arter-
itis. Additionally, stenoses and occlu-
sions of the tempora arteries are fre-
quently detected in acute disease. The
sensitivity and specificity of thisimag-
ing technique for the diagnosis and his
tologic findings are high (3, 4).

In the present study we used this
method to examine the involvement of
the peripheral arteries in consecutive
patients with acute disease.

Patients and methods

Patients

All consecutive patients with acute,
newly diagnosed giant cell arteritis pre-
senting at the Medical Center for Rheu-
matology, Berlin-Buch between Janu-
ary 1, 1998 and March 1, 2001 were
investigated. A total of 33 patientswere
investigated: 23 females and 10 males
with amean age of 73 years (range 58 -
88). Fifteen patients met 5 of the ACR
classification criteria for tempora ar-
teritis, 12 patients met 4 criteria, 4 pa-
tients met 3 criteria, and 2 patients met
2 criteria. One of the patients who only
met 2 criteria showed positive findings
on temporal artery histology. The other
had large vessel giant cell arteritis (5)
based on the clinical investigation and
findings of angiography and sonogra-
phy. The clinical diagnosis of temporal
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arteritis was confirmed by at least 2
rheumatologistsin all patients.

Sixteen patients (49%) complained of
jaw claudication, and 11 patients (33%)
had symptoms of polymyalgia rheum-
atica. All patients were investigated by
an ophthalmologist. Ocular involve-
ment was diagnosed in 15 patients
(45%): 7 with anterior ischemic optic
neuropathy, 3 with amaurosis fugax, 2
with anterior segment ischemic lesion,
1 with central retina artery occlusion,
1 with abducens paralysis and amauro-
sisfugax, and 1 with cotton-wool exu-
dates.

Twenty patients had not received corti-
costeroids before undergoing sonogra-
phy, 5 patients had received corticos-
teroids for less than 24 hours before-
hand, 1 had received corticosteroids for
2 days, 3 for 3 days, 2 for 4 days, and 1
for 5 days. One patient had already
been taking 5 mg prednisolone for a
much longer time dueto aclinical diag-
nosis of polymyalgia rheumatica. Des-
pite this therapy she developed acute
temporal arteritis with positive findings
on both tempora artery histology and
sonography (including halo and steno-
ses), aswell as amaurosis fugax.

The average ESR was 71 mm/h (range
8-110). One patient with an ESR of 8
mm/h had stenoses documented by
sonography and positive histologic
findings. Two patients with an ESR of
38 mm/h had both a hao seen on
sonography and positive histologic
findings.

The results of sonography of the tem-
poral arteries and tempora artery his-
tology are shown in Table I. In al
patients color duplex sonography of the
temporal arteries was performed.
Twenty-six of the 33 patients had a
temporal artery biopsy. The biopsy was
unilateral in 5 patients and bilateral in
21 patients. All patients with unilateral
biopsy had a positive result. Histology
was positive in 18 of the 21 patients
with bilateral biopsy. All patients who
did not undergo temporal artery biopsy
or who had a negative biopsy showed
positive sonographic findings delineat-
ing a halo as well as stenoses or occlu-
sions of the temporal arteries. The only
exception was one of the 2 patients
with the clinical appearance of large
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Table . Results of sonography of the temporal arteries and temporal artery histology in the

patients with giant cell arteritis.

Sonography Histology Histology Histology Total
positive not done negative
Halo + stenosis + occlusion 2 2 0 4
Halo + stenosis 8 3 3 14
Halo + occlusion 6 1 0 7
Hao 2 0 0 2
Stenosis + occlusion 1 0 0 1
Stenosis 4 0 0 4
Normal 0 1* 0 1
Total 23 7 3 33

*Patient with the typical clinical, sonographic, and angiographic findings of large vessel giant cell

arteritis.

vessel giant cell arteritis. Angiography
was performed in the 2 patients with
symptomatic peripheral artery involve-
ment; it showed typical changes of vas
culitisat the same arteries that had been
identified by sonography before.

Six patients had a history of smoking, 5
had a history of diabetes mellitus,8 had
a history of hypercholesterolemia, 11
had a history of arterial hypertension, 1
had a history of myocardial infarction,
2 had a history of occlusive arterial dis-
ease of the lower limbs, and none had a
history of stroke.

Controls

Thirty-three persons without clinical
signs of temporal arteritis or polymyal-
gia rheumatica were matched for age
and sex to the case patients. There was
no significant differencein therisk fac-
tors for arteriosclerotic complications
compared to the 33 patients with tem-
pora arteritis. Five of the controls had
a history of smoking, 6 had a history of
diabetes mellitus, 8 had a history of
hypercholesterolemia, 12 had a history
of arterial hypertension, 2 had a history
of myocardia infarction, 1 had a histo-
ry of occlusive arterial disease of the
lower limbs, and 1 had a history of
stroke.

Ultrasonographic evaluation

Simultaneous color Doppler and du-
plex sonography was performed with a
linear transducer (L 10-5; 10to 5 MHz,
length of the probe 38 mm; ATL Ultra-
mark 9 HDI, Advanced Technology
Laboratories, Bothell, WA, USA). For
the abdominal aorta a 3.5 MHz curved

array transducer of the ATL Ultramark
9 HDI was used.

We examined following arteries as
completely as possible in both a longi-
tudina and a transverse plane: the
occipital, facial, extracranial vertebral,
common carotid, extracrania internal
carotid, externa carotid, subclavian,
axillary, brachial, radial, ulnar, femoral,
popliteal, posterior tibial, and dorsal
pedal arteries, and the abdominal aorta.
We looked for arteriosclerotic lesions,
stenoses, occlusions, aneurysms, and
inflammatory artery wall pathologies
with or without stenoses. | nflammatory
changes are characterized by a dark
(hypoechoic), homogenous wall thick-
ening, as has aready been described at
the temporal arteriesin temporal arteri-
tis (2) and at the subclavian, axillary,
and brachia arteries in large vessel
giant cell arteritis (6). The inflammato-
ry changes are different from arte-
riosclerotic changes of the vessel wall,
which are brighter (mid-echoic or
hyperechoic), have an irregular surface,
and frequently coexist with calcifica-
tions.

Furthermore, both supratrochlear arter-
ies were investigated by cw-Doppler
sonography to determine perfusion and
to exclude collateral flow from the
external to the internal carotid artery
before biopsy in the patients with tem-
poral arteritis. A Kranzbihler Logidop
1 (Kranzbuhler, Solingen, Germany)
with an 8 MHz transducer (KM S 9186)
was used for thisinvestigation.

The two experienced physicians who
carried out the ultrasonography exami-
nations were blinded to the clinical and
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histologic diagnoses of the patients.
Nineteen of the patients with temporal
arteritis were investigated by both in-
vestigators who were not aware of the
results of the other investigator. If the
results of both investigators disagreed,
they examined the results together and
reached a consensus on the findings.
One investigation takes 60 to 90 min-
utes.

If sonography detected ahalo at periph-
era arteries, follow-up investigations
were performed in 8 of 10 patients 9 to
21 days after the first investigation to
evaluate if this phenomenon persisted.
The two patients with classic large ves-
sel giant cell arteritis were followed for
6 and 24 months, respectively.

Satistical analysis

The SPSS statistical package was used
for statistical anaysis. The Mann-
Whitney U test or the chi-square test
were used to compare the results be-
tween groups.

Results

In 10 of 33 patients with acute giant
cell arteritis but in none of the controls
a hypoechoic wall thickening (halo) of
arteries other than the temporal arteries
was detected by sonography (P < 0.001).
Table Il summarizes the ultrasound
findings of the patients and the con-
trols. The halo was demonstrated at the
occipital arteries (Fig. 1), the facial
arteries (Fig. 2), the external carotid
arteries, the common carotid arteries,
the vertebral arteries, the subclavian
arteries, the axillary arteries, the brach-
ia arteries, the radial arteries (Fig. 3),
the ulnar arteries, and the poplitea
arteries (Fig. 4).

If stenoses occurred at the subclavian/
proximal vertebral arteries, a the axil-
lary/proximal brachial, or at the popli-
teal arteries, corresponding murmurs
could always be heard. The stenoses of
the facial and radia arteries could not
be detected by auscultation. No cord-
like thickening and no tenderness on pal-
pation were found at any of the in-
flamed arteries. The 2 patients with ste-
noses of the suclavian/axillary/ brachial
arteries had arm claudication, decreas-
ed pulse, and decreased blood pressure.
The patient who developed inflamma-
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tory stenoses of the poplitea arteries
had claudication of the right leg with a
walking distance of 200 meters. Table
I11 describes the 10 patients with sono-
graphic findings of peripheral artery
involvement in more detail.

Table IV compares the patients with
and without sonographic findings of
periphera artery inflammation. In sig-
nificantly more patients with peripheral
artery involvement, sonography detect-
ed occlusions of the temporal arteries.
No significant differences were found
for other parameters, such as the find-
ing of a halo or stenoses on temporal
artery sonography, positive histology of
the temporal arteries, the number of
ACR classification criteriafor the diag-
nosis of temporal arteritis, ocular in-
volvement, polymyalgia rheumatica,

Fig. 1. Color Doppler sonography image of the
left occipital artery in acute temporal arteritisin
a longitudina (a) and transverse plane (b). A
dark (hypoechoic) area is found around the per-
fused lumen of the artery (patient 3).

Fig. 2. Color Doppler sonography image of the right facial artery in acute temporal arteritisin alongitudinal (a) and transverse plane (b). A dark (hypoe-
choic) areais found around the perfused lumen of the artery. The non-homogenous pattern of colors suggests increased and turbulent flow (patient 7). Thisis
demonstrated by the Doppler curves showing an increased blood flow velocity of up to 180 cmv/s (c). An occlusion of the left facial artery in patient 10 is

shown in (d).
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Fig. 3. Color Doppler sonography image of the right radia artery in acute temporal arteritisin alongitudinal (a) and transverse plane (b). A dark (hypoe-
choic) areaisfound around the perfused lumen of the artery, and the non-homogenous pattern of colors suggests increased and turbulent flow (patient 10). (c)
Doppler curves show an increased blood flow velocity of up to 210 cm/s. Twelve days later with corticosteroid treatment both the hypoechoic wall thicken-

ing and the stenosis disappeared (longitudinal view: d).

Fig. 4. Color Doppler sonography image of the right popliteal artery that developed in patient 5 despite
corticosteroid treatment, in a longitudina (a) and transverse plane (b). A dark (hypoechoic) area is
found around the perfused lumen of the artery. The non-homogenous pattern of colors suggests
increased and turbulent flow.
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jaw claudication, ESR, perfusion of the
supratrochlear arteries, and risk factors
for arteriosclerosis. Three of the 4 pa-
tients with facia artery involvement
had jaw claudication.

In none of the areas with ahalo demon-
strated by sonography were calcifica-
tions or other signs suspicious of arte-
riosclerosis found. Most of the inflam-
matory changes were detected at areas
that are usually less frequently involved
by arteriosclerosis (see Table I1).
Arterial occlusions can be due either to
inflammation or arteriosclerosis. Occlu-
sions were found in 6 patients, 2 of
whom also had sonographic findings of
inflammation. The ulnar artery was
involved in 3 cases, the posterior tibial
artery in 2 cases, and the vertebral and
dorsal peda artery in 1 case each. No
occlusion was found in the controls (P
< 0.01). If the ulnar, posterior tibial, or
dorsal pedal arteries were occluded
palpation of these vessels was hot pos-
sible.

The halo disappeared in all patients
with non-stenotic involvement of the
occipital, externa carotid, axillary, or
radial arterieswithin 9 to 21 days. This
interval is comparable to our previous
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Table 1. Sonography findings at investigated arteries.

Artery Inflammatory changes Arteriosclerotic changes
No stenosis Stenosis No stenosis Stenosis Occlusion Aneurysm
TA Controls TA Controls TA Controls TA  Controls TA Controls TA Controls
Occipital 3 - - -
Facia 3 1 - - - *
External carotid 4 - - 5 4 1 -
Interna carotid - - 12 13 - - -
Common carotid 1 - 19 13 - -
Subclavian 3 1 - - - - -
Vertebral - 1 - - 1
Axillary 1 - 2 - 1 - - -
Brachia - - 2 - - -
Radia - 1 -
Ulnar 1 1 - - 3 -
Aorta - 25 24 - - 2 1
Femoral - - - - 25 25 - - -
Popliteal - - 1% - 19 25 1 - -
Posterior tibia - 1 3 1 2
Dorsal pedal 1 2 1 1 -
Total 16 10 - 107 110 1 3 2 1

TA: temporal arteritis

* an occlusion occurred after the start of treatment in an artery that had a halo without stenosis at presentation (patient 10, see Table 111)
** ahalo was detected after 6 months despite treatment in an artery which appeared normal at presentation (patient 5, see Table I11).

findings. The halo of the temporal
arteries disappeared after a mean of 16
days (3). A small halo of an ulnar artery
and an acute occlusion of the facial
artery were found in one patient after
12 days of corticosteroid treatment
(patient 10; see Table I11).

In the 2 patients with classic large ves-
sel GCA and hemodynamically rele-
vant stenoses of the larger arteries, the
mural thickening remained but became
brighter, as described earlier (6). In
patient 4 (Table Ill) a stent was im-
planted into the |eft axillary artery. The
other patient with large artery involve-
ment (patient 5) developed intermittent
claudication of the right leg despite
treatment with corticosteroids. A ste-
notic inflammatory infiltrate could be
detected at both popliteal arteries.
Investigation of the supratrochlear ar-
teries with cw-Doppler sonography re-
vealed orthograde flow in 30 patients.
In 3 patients with peripheral arteritis,
the results were pathologic: patient 3
(Tablell) had no detectable flow of the
left supratrochlear artery, patient 4 had
no detectable flow of the right supra
trochlear artery, and patient 6 had no
detectable flow in either supratrochlear
artery. Retrograde flow was not found
in any of the other patients.

The rates of agreement between the
two ultrasonographers were 89% for
inflammatory vascular lesons (17 of
19 tests), 95% for arteriosclerotic le-
sions (18 of 19 tests), and 100% for oc-
clusions (19 of 19 tests).

No significant difference was found
between patients and controls concern-
ing arteriosclerotic lesions with and
without stenosis and aneurysms (Table

).

Discussion

To our knowledge involvement of the
extracranial arteries has not yet been
investigated in a prospective study of
consecutive patients with newly diag-
nosed, active giant cell arteritis.
Involvement of the large, peripheral
arteries in temporal arteritis has been
described as large vessel giant cell
arteritis. These patients usually present
with symptoms related to upper ex-
tremity vascular insufficiency. A series
of 74 patients with large vessel giant
cell arteritis seen at the Mayo Clinic
over a 36-year period have been des
cribed. Temporal artery biopsy findings
were negative in 42% of these patients,
the percentage of females was greater
(88% versus 78%), the presence of arm
claudication was more common (51%
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versus 0%), and headaches were less
frequent (14% versus 57%), compared
to patients with classic, biopsy-proven
temporal arteritis (5). A meta-analysis
of 8 studies involving 837 temporal
arteritis patients found that 6% (3-
15%) could be classified as cases of
large vessel giant cell arteritis (7). In
our cohort of 80 consecutive German
patients with newly diagnosed tempo-
ral arteritis seen since 1994, three (4%)
had symptomatic large vessel giant cell
arteritis, two are mentioned in this
study, and the other one has been des-
cribed in an earlier report (6). We use
the term “peripheral arteries’ to des-
cribe al arteries except for the tempo-
ral arteries, and include in this term
both large vessels such as the aorta and
small vessels such as the occipital,
facial, or ulnar arteries.

In most cases of large vessel giant cell
arteritis, the distal subclavian, the axil -
lary and the proximal brachial arteritis
are involved (5-9). Vasculitis in giant
cell arteritis has been less frequently
reported in the femoropopliteal arteries
(9). Less than 10 cases have been
reported with the involvement of other
arteries such as the common carotid (6,
10), the interna carotid (11, 12), the
external carotid (13), and the vertebral
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Table I'V. Comparison of patients with and without sonographic findings of peripheral artery involvement in acute giant cell arteritis.

Peripheral artery No peripheral artery Statistical
involvement involvement significance
N =10 % N =23 %
Age 75 (58-88) 72 (58-88) n.s.
Sonography: halo of temporal arteries 8 80 19 83 n.s.
Sonography: stenosis of temporal arteries 5 50 18 78 ns.
Sonography: occlusion of temporal arteries 6 60 6 26 0.035
Temporal artery histology: positive 7of7 100 16 of 19 84 n.s.
No flow in the supratrochlear artery 3 30 0 0 n.s.
Average number of ACR-criteria 4.3 (2-5) 4.1 (2-5) n.s.
Eye involvement 4 40 11 48 ns.
Polymyalgia rheumatica 5 50 6 26 n.s.
Jaw claudication 5 50 11 48 n.s
Days of corticosteroid treatment 0.5(0-3) 1.0(0-5) n.s.
ESR 78 (45-100) 68 (8-110) n.s.
Smoking 3 30 3 13 n.s.
Diabetes mellitus 3 30 2 9 n.s
Hypercholesterolaemia 2 20 6 26 ns.
Arterial hypertension 3 30 8 35 n.s.
Myocardial infarction 0 0 1 4 n.s.
Stroke 0 0 0 0 n.s.
Arterial occlusive disease of legs 1 10 0 0 n.s.

(11,12), occipita (14,15), facid (16),
and radia arteries (17), respectively.
Involvement of the ulnar arteries as
described in our study has, to our
knowledge, not yet been reported. In
the course of the disease patients with
giant cell arteritis are 17.3 times more
likely to develop thoracic aortic
aneurysm and 2.4 times more likely to
develop isolated abdominal aortic
aneurysm (18). A study using positron
emission tomography showed that 58%
of the patients with temporal arteritis or
polymyalgia rheumatica had an in-
creased fluorodeoxyglucose uptake in
their thoracic vessels compared to 2%
of the controls (19). This finding indi-
cates that a generalized vasculitis oc-
curs more frequently in giant cell ar-
teritis than assumed up to now.

In 1995 we described the phenomenon
of a black area (halo) delineated by
color duplex ultrasonography around
the perfused lumen of the temporal
arteries in acute giant cell arteritis (2).
Thisfinding proved to be highly specif-
ic (3,4). We only found this halo in
patients with temporal arteritis and in
7% of patients with clinically pure
polymyalgia rheumatica (20). The halo
is due to an edema of the vessel wall.
Nevertheless the halo has also been
described in one case of tempora ar-

tery vasculitis caused by polyarteritis
nodosa (21). Thus sonography cannot
differentiate between temporal vasculi-
tis due to classic giant cell arteritis and
other vasculitides as a cause of tempo-
ra arteritis. Additionally sonography
can detect stenoses and acute occlu-
sions of the temporal arteries in acute
stages of the disease. Other studies
have found similar results (22, 23).

As color Doppler sonography is an
effective means to detect inflammation
of the temporal arteries in giant cell
arteritis, we applied this method to
other vessels that may be easily investi-
gated.

In studies comparing sonography with
angiography in patients with Takaya
su's arteritis sonography had been
found to be superior in detecting small-
er inflammatory lesions, because it
delineates not only the lumen of the
artery but also the vessel wall (26,27).
On the other hand sonography is unable
to completely evaluate the thoracic
aorta unless performed via the oesoph-
agus and may be inferior at the abdom-
inal vessels due to intestinal air and the
longer distance between the transducer
and the vessel. Thus sonography and
angiography are complementary meth-
ods.

The abdominal aortaand the renal, the
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superior mesenteric, and the celiac ar-
teries can be investigated with sonogra-
phy in anon-invasive way. Studies have
not yet been published that compare
sonography with angiography or any
other imaging methods for these ves-
sels in vasculitis. It is definitely more
difficult to see inflammatory changes
of the abdominal arteries than of the
carotid and the limb arteries with sono-
graphy. The distance between the trans-
ducer and the arteries is larger, and
intestinal air may interfere with the
ultrasound image.

In our study stenoses were found in
four of the patients who were classified
as having periphera involvement. In
two patients angiography was perform-
ed that confirmed the sonographic find-
ings. The sonographic images of the
two other patients with stenoses of the
smaller arteries are shown in Figures 2
and 3.

Large vessel giant cell arteritis can be
distinguished from Takayasu’ s arteritis.
According to Michel and co-authors
the age barrier of 40 years at disease
onset is almost absolute (28). In more
patients with large vessel giant cell
arteritis the distal subclavian, the axil -
lary, and the proximal brachial arteries
areinvolved, whereas vasculitis of the
proximal subclavian and the common



carotid arteries occurs more frequently
in Takayasu's arteritis. Furthermore the
mural thickening appears to be darker
in large vessel giant cell arteritisthanin
Takayasu's arteritis due to the more
acute nature of giant cell arteritis (6,
26). The wall thickening is homoge-
nous with a regular surface in both enti-
ties, but the echogenity of the mura
thickening is different. It is mid-echoic
or hyperechoic (bright) in Takayasu's
arteritis and hypoechoic (dark) in large
vessel giant cell arteritis, even if the
same arteries like the subclavian or car-
otid arteries are involved (6,26). The
dark wall thickening in the acute phase
of tempora arteritis and large vessel
giant cell arteritis is due to a mural
edema. The brighter wall in Takayasu's
arteritis may be due to the more chron-
ic nature of the disease. Nevertheless
we recently described a patient with
acute vasculitis of the interna carotid
artery in Wegener's granulomatosis.
The wall swelling in this patient was
hyperechoic as in Takayasu's arteritis,
but we additionally found a large peri-
vasculitis which is uncommon in
Takayasu's arteritis (29).

Ocular manifestations occurred more
frequently in our patients than in other
cohorts investigated by rheumatolo-
gists. Ten of our 15 patients with ocular
manifestations had been referred by an
ophthalmologist. Furthermore, in this
study with consecutive patients, al had
been investigated by an ophthalmolo-
gist in the acute phase of the disease,
and even minor findings were defined
as ocular involvement. In the 214 pa
tients of the ACR cohort 28% had visu-
a impairment (1). In cohortsinvestiga
ted by ophthalmologists the incidence
of ocular manifestations is higher.
Hayreh described a 50% incidence of
ocular involvement in 170 patients
(30). Could the high incidence of ocu-
lar manifestations have biased the
results of our study ? There was no sig-
nificant difference of eye involvement
between those patients with or without
signs of peripheral arteritis. Therisk of
cranial ischemic complications has
been found to be even lower in patients
with large vessel giant cell arteritis (5).
Could the hypoechoic wall thickening
seen in our patients be due to arterio-
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sclerotic lesions? We could not find a
halo in any of the control patients. The
morphology of arteriosclerotic lesions
isdifferent. Thewall isirregular, calci-
fications are frequently found, and
most lesions are localized in arteriesin
which artherosclerotic involvement is
far less frequent. Further studies should
be performed using ultrasound inte-
grated backscatter to investigate whe-
ther this method, which represents a
novel technical option offered by the
new high-end ultrasound machines, can
help to differentiate between vasculitic
and non-vasculitic changes of the ar-
tery wall, as has been shown for arte-
riosclerotic lesions (31, 32).

Our color Doppler sonography study of
the peripheral arteries reveals that a
generalized vasculitis occurs more fre-
quently in acute giant cell arteritis than
has been assumed up to now. This tech-
nique of fers a new method to evaluate
such peripheral involvement.
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