Follow-up vascular ultrasounds in patients
with giant cell arteritis
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ABSTRACT
Objective. Literature describing follow-up vascular ultrasound (VUS) in
giant cell arteritis (GCA) is limited. We
report our experience with follow-up
VUS obtained in clinical care of patients with GCA.
Methods.
GCA patients with an abnormal initial
echoic wall thickening (“halo sign”),
or circumferential hyperechoic wall
thickening without evidence of arteriosclerosis or arteritis, who subsequently
underwent follow-up VUS during 20132018. Studies were interpreted as active
arteritis, hyperechoic wall thickening
without active arteritis, or no arteritis.
We compared clinical and laboratory
characteristics at time of initial VUS
among patients with active arteritis vs.
hyperechoic wall thickening without active arteritis. We described whether and
how VUS interpretation changed from
initial to follow-up VUS. Among individual vessels, we tested whether abnorfollow-up VUS using McNemar’s test.
Results. 42
criteria. Median time between initial
and follow-up VUS was 5.1 (IQR 2.67.9) months. Characteristics at initial
VUS did not differ according to VUS
interpretation. Among 36 patients with
active arteritis on initial VUS, follow-up
VUS showed active arteritis in 25.0%,
hyperechoic wall thickening in 33.3%
and no arteritis in 41.7%. Among 6 patients with hyperechoic wall thickening
on initial VUS, half had no arteritis on
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Conclusion. Among 42 GCA patients,
the majority had a change in VUS interpretation between initial and follow-up
-
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ral circulation more frequently changed

Introduction
Vascular ultrasound (VUS) of temporal
and axillary arteries is recommended as
tic test for giant cell arteritis (GCA), but
the role of follow-up VUS in GCA remains uncertain (1-3). Studies describing real-world experience with followup VUS in GCA are needed. VUS has
our medical centre since 2013. Herein,
we report our experience with followup VUS obtained in the care of patients
with GCA.
Methods
study among newly diagnosed and established GCA patients at a large academic medical centre, 2013–2018. We
included GCA patients (as diagnosed by
the treating rheumatologist) with an abnormal initial VUS who had a follow-up
VUS performed as part of clinical care.
tial hypoechoic wall thickening, the
-

which is distinct from both the halo sign
sionally been referenced in prior literature (4-6). Clinical and laboratory data
were extracted through electronic medi-

Simultaneous colour Doppler and duplex ultrasonography were performed
using an 8–18 MHz linear transducer
(>15 MHz for temporal arteries, <15
MHz for large arteries) (LOGIQ S8 and
E9 ultrasound systems; GE Healthcare,
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Chicago, Illinois, USA). Grey scale
focus set to approximately 5 mm below
skin surface. Colour Doppler was set to
-

rate was set high as possible. Colour
shift and was readjusted throughout the

the lumen entirely, and colour box an-

were 2 KHz for temporal arteries and
3–5 KHz for large arteries and were

same diameter as the arterial lumen
(0.7 mm for temporal arteries; 1 mm for
large arteries) and was positioned in the
tion 60 degrees.
phers followed a standardised protocol
-

Fig. 1. Vascular ultrasound (VUS) images from a patient in our cohort. Initial VUS demonstrated
branch of the right temporal artery (top row); follow-up VUS four months later showed no arteritis,

an and axillary arteries. Trained cardioed each VUS. Ultrasonographers and
physicians were not blinded to clini-

were interpreted as no arteritis. Sample
arteritis, hyperechoic wall thickening
and no arteritis are shown in Figures 1
and 2.
We used Fisher’s exact and KruskalWallis tests to examine whether clinical
and laboratory characteristics at time of
initial VUS differed according to initial
hyperechoic wall thickening without
-
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Fig. 2.
arteritis in the right axillary artery (top row); follow-up VUS approximately three months later showed
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or no arteritis). We categorised patients
according to whether and how VUS
changed between the initial and followup scan and described the treating rheumatologist’s clinical impression after

time of VUS) with an abnormal initial

perechoic wall thickening or no arteritis

during the study period. The study
sample was 71.4% female and 69.1%
white, with median age at initial VUS

arteritis on follow-up VUS; otherwise,
clinical and laboratory characteristics
to VUS interpretation. Indications for
ordering follow-up VUS included assessing ultrasonographic change from
initial VUS (45.2%), recurrent/worsening GCA symptoms (38.1%), or rising

66.6–78.2). Among 26 patients that
on initial VUS (halo sign, hyperechoic
wall thickening, or no arteritis) changed
on follow-up VUS using McNemar’s
test. Analyses were performed using
p<0.05.

histopathology. The median time between initial and follow-up VUS was
5.1 months (IQR 2.6–7.9). Characteristics at time of initial VUS of the entire
sample, and according to initial and
follow-up VUS result, are presented

patient. Twenty-nine patients (69.1%)
were using glucocorticoids at time of
initial VUS: 11/29 (37.9%) had been
commenced on steroids prior to VUS

Results
ing 28.6% with established GCA at

while 10/29 (34.5%) and 8/29 (27.6%)
had been on chronic steroids for prior

common among patients who had hy-

Table I.
Initial VUS interpretation
VUS

(n=42)

(n=36)

thickening

Follow-up VUS interpretation
(n=10)

arteritis (n=6)
Age, years
Female
White

thickening without

(n=18)

(n=14)

72.5 (66.6-78.2)
71.4
69.1

72.5 (64.9-78.0)
66.7
63.9

73.4 (68.8-78.4)
100.0
100.0

72.5 (69.4, 77.2)
60.0
70.0

74.2 (68.8, 79.8)
78.6
64.3

70.8 (61.6, 77.8)
72.2
72.2

2.4
11.9
73.8
11.9

2.8
8.3
75.0
13.9

0.0
33.3
66.7
0.0

0.0
0.0
80.0
20.0

0.0
0.0
92.9
7.1

5.6
27.8
55.6
11.1

Clinical features at time of symptom onset
Headache
35.7

33.3

50.0

30.0

42.9

33.3

Symptom duration
Less than 1 week
1-3 weeks
3 weeks
Unclear

Jaw claudication
Temporal artery tenderness
Scalp tenderness
Fatigue
Weight loss

31.0
21.4
21.4
33.3
16.7

33.3
22.2
25.0
30.6
16.7

16.7
16.7
0.0
50.0
16.7

10.0
20.0
10.0
10.0
40.0

50.0
14.3
28.6
28.6
7.1

27.8
27.8
22.2
50.0
11.1

*

GCA diagnosis prior to initial VUS

28.6

30.6

16.7

20.0

35.7*
14.3

50.0*
44.4

59 (34-90)
69.1

59 (34-91)
69.4

50 (31-78)
66.7

77 (71, 85)
50.0

49 (34, 95)
71.4

55 (26, 68)
77.8

37.9
17.2
44.8

36.0
16.0
48.0

50.0
25.0
25.0

0.0
20.0
80.0

40.0
10.0
50.0

50.0
21.4
28.6

34.5
3.5
62.1
9.5

36.0
4.0
60.0
11.1

25.0
0.0
75.0
0.0

60.0
20.0
20.0
0.0

40.0
0.0
60.0
7.1

21.4
0.0
78.6
16.7

ESR, mm/hr (median, IQR)
Current glucocorticoid use
**

Low (>0 to 15mg)
Moderate ( 15 to 40mg)
High ( 40mg)
**

>0 days to <1 week
1 week to <3 weeks
3 weeks
Methotrexate use

*Indicates
**

p

p
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Fig. 3. Change in VUS interpreArrows are labeled with the meof months between initial and
follow-up VUS.

Change in VUS interpretation from initial to follow-up VUS is illustrated in
arteritis on initial ultrasound, follow-up
ultrasound showed no arteritis in 15
and hyperechoic wall thickening withMedian time between the initial and
follow-up VUS was shorter among pathe follow-up scan (2.7 months, IQR
0.5–7.9) compared to those with no arteritis on follow-up scan (6.1 months,
IQR 4.2–13.4). Of the 6 patients with
hyperechoic wall thickening without

between initial and follow-up VUS in
cording to McNemar’s test (p>0.05).
arteries with halo sign on initial VUS,
1 had no arteritis, 4 had halo sign and
4 had hyperechoic wall thickening on
follow-up VUS. Among 9 right axillary
arteries with halo sign on initial VUS,
1 had no arteritis, 3 had halo sign and
5 had hyperechoic wall thickening on
tial VUS often had no arteritis on follow-up VUS (McNemar’s p<0.05). For
poral arteries with halo sign on initial
VUS, 8 had no arteritis, 2 had halo sign
and 2 had hyperechoic wall thickening
on follow-up VUS.

arteritis in 1, and persistent hyperechoic
in 2. After a follow-up VUS with no arteritis, the treating rheumatologist (who
was not blinded to VUS result) felt that
(61.1%). After a follow-up VUS with
hyperechoic wall thickening without
gist felt that GCA was felt to be inacmalities tended to remain concordant

S-110

Discussion
Among 42 GCA patients with an abnormal initial VUS and a follow-up VUS
obtained as part of clinical care, the
majority (73.8%) had a different VUS
interpretation between the initial and
follow-up scan (median of 5 months
later). Clinical/laboratory parameters
including steroid exposure did not statistically differ among patients accord-

on follow-up VUS, though small sample size limited the power to detect such
the median time between the initial and
follow-up scan was shorter among pa-

between initial and follow-up VUS,

reported data on follow-up VUS after
initiation of treatment (3, 6-13). These
studies reported a wide range of mean
time to halo sign disappearance, e.g. 16
ing that 10 of 26 patients had persistent
halo signs 6 months into treatment despite being in clinical remission (7, 11,
13). In most of these studies, VUS was
contrast to the present study which included VUS obtained in the course of

sonographic assessment (3, 5, 6). In our
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cohort, less than half of patients with
i.e. halo sign) on ini-

diagnosis of GCA, or prednisone exposure, though our small sample size pre-
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