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a b s t r a c t

Giant cell arteritis is the most common systemic vasculitis in the elderly and is a poten-

tially life-threatening ophthalmic emergency that can result in irreversible blindness.

Blindness is most commonly associated with acute onset, irreversible arteritic ischemic

optic neuropathy. Without treatment, second eye involvement may occur, resulting in

bilateral blindness. Patients with established visual loss are treated with high-dose steroids

and generally undergo a temporal artery biopsy to confirm their diagnosis. A significant

number of patients are, however, referred for urgent ophthalmology assessment from

concerns about “incipient” arteritic ischemic optic neuropathy. Before visual loss, patients

may experience a range of ocular symptoms related to ischemia. This generally leads to

treatment with high-dose systemic steroid and an urgent request for a temporal artery

biopsy. Temporal artery biopsy is considered as the standard investigation for confirmatory

diagnosis. It is generally arranged as soon as possible, although it is often not carried out

for several days, and there may also be delays in histopathological reporting. It is often

perceived that the patient is “safe” while on corticosteroids, in that they are being treated

to avoid visual loss. What is not acknowledged, however, is that, if patients do not have

giant cell arteritis and are being treated “just in case,” they will often require a tapering of

oral steroids over several weeks, exposing them to unnecessary and significant side effects.

In the rheumatology setting, vascular ultrasound has emerged as a safe and reliable

alternative to temporal artery biopsy as a point of care diagnostic tool in the management

of giant cell arteritis. Given an experienced sonographer and optimal equipment, a rapid

diagnosis can be established in a fast-track clinic setting, taking into consideration clinical

assessment, scoring, and ultrasound findings. A huge advantage of ultrasound is that it

provides immediate information that can be used to inform treatment decisions. We

explore the evidence that supports the incorporation of vascular ultrasound into the

ophthalmology repertoire to make a more efficient diagnosis that is cost-effective and
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associated with better patient outcomes, including a potential reduction in loss of sight and

avoidance of unnecessary long-term steroid treatment by early exclusion of mimics.

Crown Copyright ª 2019 Published by Elsevier Inc. All rights reserved.

1. Introduction

Giant cell arteritis (GCA) is the most common systemic
vasculitis in the elderly8 and predominantly occurs in
whites.50 Those of Scandinavian descent are at an increased
risk, and familial aggregations of GCA have been observed.18

GCAis a potentially life-threatening ophthalmic emergency
that can result in irreversible blindness without prompt
treatment.39 Advancing age, peaking at 70e79 years, female
gender, and an underlying diagnosis of polymyalgia rheuma-

tica are associated risk factors in British populations.37 Visual
loss can occur unilaterally or bilaterally, occurring in 20% of
patients as partial or complete presentations.48

The diagnosis of GCA is challenging owing to its protean
manifestations of cranial and extracranial disease, difficulties
in interpretation of blood results, and nonspecific ophthalmic
symptoms. Very often, the ophthalmic examination is
completely normal until catastrophic visual loss from anterior
ischemic optic neuropathy. Sudden-onset unilateral visual
loss, associated with a relative afferent pupillary defect and a
pale, swollen optic nerve, is a classic presentation of arteritic
ischemic optic neuropathy, which is typical of GCA. Patients

often experience other symptoms, however, including tran-
sient monocular blindness, transient visual blurring, double
vision. These symptoms are not specific to GCA; however,
theymay raise the suspicion of the diagnosis, especially in the
context of headaches, jaw claudication, raised inflammatory
markers, and advanced age.

Challenges arise when elderly patients present with vague
symptoms, are poor historians, or may have other reasons for
their ocular symptoms, such as carotid artery disease, early
Herpes zoster ophthalmicus, or general malaise from systemic
infection or malignancy. In some cases, blurred vision is

attributed to vitreous detachment. Nonarteritic anterior
ischemic optic neuropathy is another condition that may lead
to a false diagnosis of GCA. In this case, cardiovascular risk
factors and fluctuations in blood pressure are thought to lead
to a watershed infarct of the optic nerve, leading to sectoral
ischemia and consequent field loss, which is typically, but not
always, altitudinal.

The treatment of GCA with ocular involvement is high-
dose systemic corticosteroids, starting with either intrave-
nous methylprednisolone or high-dose oral prednisolone,
tapering slowly over several months to years. Although high-

dose steroids are justified in confirmed cases where the
diagnosis is clinically evident, a significant proportion of pa-
tients are treated for suspected GCA on the basis of nonspe-
cific visual symptoms, headaches, and elevated inflammatory
markers. This is the result of the great difficulty in confirming
a diagnosis based on symptoms, history, examination, and
blood results in the acute setting and the concern about the
possibility of visual loss. This group of patients with ocular
symptoms is generally referred to the emergency eye services,

where, in the United Kingdom, they are often managed by the
“on-call” ophthalmology team.

In view of the challenge of diagnosis, patients with a sus-
pected diagnosis are commonly started on high doses of sys-
temic steroidwhile awaiting a definitive histological diagnosis.
After being on such treatment for more than 2e3 weeks, ste-
roids are then tapered slowly over 18e24months, resulting in a
high cumulative dose. Commonly, even when a diagnosis is
excludedwith anegative biopsy, steroid taper is often required,
leading to unnecessary steroid exposure.

American College of Rheumatology (ACR) guidelines
include temporal artery biopsy (TAB) as one of the five diag-
nostic criteria, of which at least threemust be present tomake
a diagnosis of GCA.23 In the past, TAB has been considered the
gold standard for the diagnosis of GCA, and the consensus has
been that this should always be performed without delaying
treatment.22,27,39 This practice has been supported by the
guidelines from the British Society of Rheumatology, British
Health Professionals in Rheumatology, and the 2014 National
Institute of Clinical Excellence.11,34

Vascular ultrasound (US) is shown to be a well-tolerated,
safe, and cost-effective investigation with a proven role in

the diagnosis of GCA.7,27,41 The recent 2018 EULAR recom-
mendations advocate US examination of the temporal arteries
with or without axillary artery examination as a first-line
investigation in patients with suspected predominantly cra-
nial GCA.13 As such, there is a clear need to incorporate
vascular US examination into ophthalmic practice as patients
with suspected cranial GCA are regularly referred to oph-
thalmologists. We review the literature to date and the ratio-
nale to incorporate vascular US into the ophthalmology
repertoire.

2. Temporal artery biopsy

TAB has an established role in confirming GCA and is regarded
by many as the “reference standard,” providing histological
evidence for the diagnosis. TAB is performed under local
anesthetic by surgical specialists, including ophthalmologists,
general surgeons, vascular surgeons, and neurosurgeons.17,30

The temporal artery is a terminal continuation of the
external carotid artery that begins in the parotid gland pos-
terior to the neck of the zygomatic process of the temporal
bone and divides approximately 5 cm superior to this point

into the frontal and parietal branch.29 The frontal branch is
identified and ligated at two points to permit excision of a
portion of the artery and sent for histological analysis. The
suggested length of artery required to confirm the diagnosis
varies in the literature from 5.0 mm,28 10.0 mm,52 15.0 mm,35

20.0 mm47 to 40.0 mm,9 while British Health Professionals in
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Rheumatology guidelines advocate biopsy lengths of no less
than 10.0 mm.11

A “positive biopsy” is hugely valuable and supports the use
of prolonged systemic steroids and sometimes immunosup-
pression and now tocilizumab therapy. In the acute setting,
high-dose steroid treatment is rarely questioned; however, in

the later stages of treatment, when patients may encounter
side effects from prolonged systemic steroids, a positive bi-
opsy is important in justifying ongoing treatment and avoid-
ing inappropriate cessation of treatment, whichmay carry the
risk of relapse.

Problems associated with TAB may include false-negative
results or surgical complications. False-negative results may
occur for a number of reasons. Owing to the discontinuous
nature of the vascular changes within the arterial lumen,
“skip” lesions may be present, and biopsies meeting the
specified lengthmay still be negative for pathological changes,

resulting in false negatives.38 Inadequate sample from a too
short section may also result in false-negative results.
Histological features of GCA are known to vary from florid
accumulations of giant cells to subtle pockets of non-
granulomatous inflammation, which may cause a degree of
uncertainty in the histological diagnosis.49 The recent TABUL
study found the sensitivity of TAB as only 40%, with consid-
erable difference of opinion between histopathologists
regarding biopsy interpretation.27 Though the protocol fol-
lowed did not reflect typical clinical practice and this low
sensitivity cannot be extrapolated into real-life clinical

practice.
TAB can rarely be associated with complications including

facial nerve injury,5,51 wound infection,21 scalp necrosis,39 and
stroke.19 In addition to such risks, the surgical procedure may
be more challenging in patients taking anticoagulants, medi-
cations, resulting in difficulty with hemostasis, time required
for wound healing, and hair regrowth in shaved areas.

The absolute need for a TAB in all patients suspected of
having GCA has been questioned, given that an ACR score of 3
of more has a sensitivity of 93.5% and specificity of 91.2%.
Davies and coworkers demonstrated that avoiding TAB in
patients with an ACR score of ! 2 was feasible12; however, the

latest British Society of Rheumatology guidance (2019) makes
a strong recommendation to obtain a confirmatory test in all
cases. The NHSE eligibility criteria for tocilizumab in relaps-
ing/refractory disease require confirmation of diagnosis with
either US or TAB.

3. Overview of vascular US in the
assessment of patients with suspected large
vessel vasculitis

US examination is a noninvasive, safe, and efficient imaging
modality that can take cross-sectional images of vessels and
evaluate vascular flow dynamics.41 Rheumatologists routinely
employ US as a useful tool to facilitate diagnoses.42 Four
pathological lesions are evident onUSwhen assessing vessels.
These include arterial wall thickening depicted as a “halo” on
longitudinal imaging, noncompressible arteries on transverse

imaging, stenosis, and vessel occlusion.41

In patients with GCA, it has been shown, using a Delphi
exercise, that the most relevant of these are the “halo” sign
and noncompressibility of affected arteries.10

3.1. The noncompressible halo sign

The presence of an inflammatory infiltrate and edema of the
tunica media with possible spread to the intima and adven-
titia is responsible for this sign43 defined as a hypoechoic rim
of vascular wall swelling around the artery lumen that is
visible in 2 planes and does not disappear on compression.2,43

Multiple meta-analyses to date have supported the role of
vascular US in the management of GCA.1,4,25 In 2005, Karassa
and coworkers reported on 2036 patients from 23 heteroge-
neous studies, finding weighted sensitivity and specificity of
the halo sign to be 69% and 82%, respectively, compared with

TAB, and presence of vessel occlusion or stenosis was 82%
sensitive and 92% specific compared to TAB.25 Ball and col-
leagues reported in 2010 on 998 patients from 17 similar
studies, a finding that US was 75% specific and 83% sensitive
when compared to TAB, advocating US as a first-line investi-
gation for GCA in light of these results.4 Arida and colleagues
in 2010 reported on 575 patients from 8 studies and found that
a unilateral positive halo sign was 68% sensitive and 91%
specific, and bilateral positive halo sign was 43% sensitive and
100% specific for GCA.1

More recently, the role of ultrasound, especially regarding

the significance of the halo sign and compression sign, has
been strengthened. Specific protocols,10 aimed at clarifying
the definition and imaging settings required to interpret a
Halo, have been proposed. In addition, Aschwanden and co-
workers3 have reported a high interobserver agreement in
using the compression sign to diagnose GCA.

Such findings have led to the recommendation by the
EULAR group13 that temporal artery ultrasound should be a
first-line imaging investigation in patients referred with a
suspected diagnosis of GCA. Such guidelines do not explicitly
advice against TAB but rather support initial use of US due to

availability, reliability, cost, and noninvasiveness.
Detailed clinical workup for each GCA suspect is still a

prerequisite14 taking into consideration patient presentation,
risk factors, and blood workup. A recently published proba-
bility score may aid the initial triage of referrals of suspected
GCA to a fast-track clinic.26

3.2. Compression sign

Aschwanden and colleagues first reported the compression
sign as persistence of a visible vessel wall on compression of

the vessel lumen with the US wall in the presence of wall
thickening secondary to inflammation was associated with a
sensitivity of 75e79% and 100% in GCA.2,3 The same authors
found that this sign was robust with excellent interobserver
agreement.3

3.3. Stenosis and occlusion signs

Arterial stenosis and occlusion have been shown to be neither
specific nor sensitive and should therefore be avoided in the

specific evaluation of GCA.1,10,24
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3.4. Which vessels?

Shäfer and colleagues compared vascular US findings be-
tween GCA patients and control subjects, determining cutoff
measurements for normal intima-media thickness in the
common temporal artery and its branches and the axillary
artery.40 There is evidence that examining the temporal and
axillary arteries in suspected GCA cases are most pertinent,
where Schmidt and colleagues found that 98% and 62% of
large-vessel GCA patients had characteristic axillary and
temporal artery changes on US, respectively.46 A recent meta-

analysis by Duftner and colleagues who defined the reference
standard for GCA diagnosis clinical assessment or TAB
demonstrated a pooled sensitivity and specificity of 77% and
96%, respectively, when examining the superficial temporal
artery with US.16

4. Technical aspects of vascular US for GCA

4.1. Equipment requirements and settings

Modern US machines equipped with linear probes with a
gray scale frequency of at least 15 MHz and color Doppler
mode of at least 6 MHz are appropriate for investigating
GCA.32 Probes of 20 MHz or more permit visualization of the
intima-media complex in normal subjects.41 Such equip-
ment is not routinely found in the eye department, where a

standard ophthalmic ultrasound does not include high fre-
quency probes or color Doppler; however, the high fre-
quency probes will enable good resolution for standard
ophthalmic use.

Temporal artery examination ideally with frequency
probes of at least 15 MHz would be necessary to detect
small changes in arterial vessel wall thickness in tempo-
ral arteries using a linear or hockey sticketype probe.41

For axillary, vertebral, subclavian, carotid, and femoral
arteries, a linear probe with a lower gray scale frequency
can be used. Tables 1 and 2 summarizes the settings for
gray scale and color Doppler recommended by Monti

et al.32

4.2. Examination technique

Performing temporal artery ultrasound and axillary artery
ultrasound takes about 20minutes and can be performedwith
the patient in the recumbent or semirecumbent position in
either the supine or lateral positions. The common superficial
temporal artery is identified adjacent to the tragus and is then
followed to its bifurcation into frontal and parietal branches,
which are also explored. This is repeated on both sides. Im-
ages are saved in longitudinal and transverse sections, and
findings are reported in a standardized fashion.

Imaging of the axillary artery has also been shown to be
valuable in diagnosing large vessel vasculitis. This can be
carried out in the same setting, with the patient’s arm
elevated, elbow flexed, with the hand resting under the head
to expose the axillary area.

4.3. US signs and measurements

When the halo sign is positive, the maximal thickness in the
longitudinal plane should be recorded. The measurement is
made by marking the first reference point at the outer limit of
the vessel wall and as close to the outer limit of the color
Doppler flow. A pathological cutoff in temporal artery US has
been reported as >0.3 mm and measurements >0.7 mm
correlate well to a positive TAB.1 Axillary artery wall thickness

of >1.0 mm has been correlated with patients at risk of
vasculitis, and >1.5 mm diagnostic.46

Recently, Shafer and colleagues found that when
comparing 40 GCA patients with 40 matched controls, intima-
media thickness cutoff measurements can be used to reliably
differentiate between vasculitic and normal vessels with very
high levels of sensitivity and specificity (see Table 3).40 These
reference values have now been compiled into a quantitative
halo score that informs the extent and severity of sonographic
abnormalities and may form an outcome marker in the
follow-up of GCA on treatment.

4.4. Timing and follow-up

Once treatment with systemic steroids has been initiated, the

duration for which the halo sign in the temporal arteries

Table 1 e Gray scale settings to assess arteries in GCA

Setting Function Recommended setting

Frequency Regulates beam penetration 18 MHz
Focus Level of depth of focus Temporal artery: 5 mm

Axillary artery: 2e3 cm
Depth Determines penetration depth Temporal artery: 1e2 cm

Axillary artery: 3e4 cm
B-mode gain Brightness (important to avoid

false halo readings with excess/inadequate brightness)
35e45 dB

Line density Adjusts number of scan lines and thus spatial resolution (higher
line density increases image quality but decreases frame rate)

3

Frame rate Adjust acquisition frame rate and thus temporal resolution >15 images per second
Dynamic range Adjusts intensity between shades

of gray
40e66 dB

GCA, giant cell arteritis.
Adapted from Monti et al.32
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remains positive has been reported to vary from 2 days to a
number of weeks.33 Muratore and colleagues found that the

sensitivity of US reduces with treatment, where 85% demon-
strated resolution within 24 hours of starting treatment and
50% resolved within 2e4 days or more than 4 days from the
initiation of steroids.20 Schmidt and colleagues found that of
the 22patientswith a positive halo sign, the signdisappeared at
ameanof 16 days,with awide range of 7 to 56 days.44 DeMiguel
and colleagues examined 30 GCA patients with US biweekly for
the first month from diagnosis, then four weeks once until
resolution of the halo sign.31 They found that in 95%of patients,
the halo sign disappeared at an average of 11 weeks from the
initiation of treatment. In the TABUL study, it was found that of

the 312 patients included, following more than 4 days of
treatment resulted in a significantly smaller halo sign.27

The halo sign and intima-media thickness increase in
axillary arteries can, by contrast, persist for weeks,months, or
years after steroid treatment.45 With such variability after

treatment, vascular US assessment should ideally be insti-
gated as soon as possible either before treatment initiation or

within 3 to 4 days of initiation or corticosteroids.

4.5. Training and certification in US

To widely implement the use of ultrasound into ophthalmic
services, the appropriate training, supervision, validation, and
certification is required. There is currently no formal certifi-

cation in ultrasound for ophthalmologists or indeed rheu-
matologists; however, there are proposals to introduce such
regulation into clinical practice in the UK. At present, within
our region, it is proposed that a minimum of 50 ultrasounds
should be performed and supervised or validated before an
individual being recognized as “certified,” and this has been
how rheumatologists have established their fast-track ser-
vices. In addition, when introducing US into clinical services,
ultrasounds have initially been compared with TAB findings
and prospectively evaluated. In some centers, such validation
has led to US becoming the investigation of choice, with TAB

being reserved for those cases where ultrasound findings are
not in keeping with the clinical picture.

Although US has been successfully implemented into
clinical fast-track settings in some centers, with robust vali-
dation and a reported high specificity and sensitivity, there are
studies that are not supportive of its use and report low
specificity and sensitivity. Bilyk and coworkers reported
minimal value of incorporating US into GCA assessment,6 in
contrast to other authors such as Schmidt and Dasgupta. The
need for an “expert,” highly trained ultrasonographer, varia-
tion in technology, lack of standardized values, different ul-

trasound machines and ultrasound settings, and lack of a
standardized procedure may be the explanation for such
discrepancy. This highlights the need for robust certification
and training specifically in temporal artery ultrasound in
order for such an investigation to be reliably incorporated into
ophthalmic services.

Table 2 e Color Doppler settings to assess arteries in GCA

Setting Function Recommended setting

Frequency Regulates beam penetration Approx. 10 MHz
Pulse repetition frequency Doppler sampling frequency (needs to be

dynamically adjusted during examination
according to flow velocity of vessel to avoid
artifact)

Temporal artery: 2e3 kHz
Axillary artery:> 3 kHz (depends onmachine and
flow velocity)

Wall filter Removes noise from moving vessel walls Low values (need to be increased to assess
axillary artery)

Color box Requires an angle steer to correction to obtain an
angle between scan lines and direction of flow
!60" to avoid inaccurate readings

!60"

Color flow gain Needs to be dynamically adjusted to precise
filling of the vessel lumen with color, otherwise
misinterpretation of halo ensues

2e18

Flow direction Red if flow toward transducer and blue if away.
Conventionally red is arterial and blue venous;
however, transducer orientation determines this.

Invert function off

GCA, giant cell arteritis.
Adapted from Monti et al.32

Table 3eUltrasound cutoff for intima-media thickness in
GCA

Artery Intima-media
thickness

pathological
cutoff (mm)

Sensitivity
(%)

Specificity
(%)

Common
superficial
temporal

0.42 100 100

Frontal
branch

0.34 100 100

Parietal
branch

0.29 97.2 87.5

Axillary
artery

1.0 100 100

GCA, giant cell arteritis.
Adapted from Schafer et al.40
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The OMERACT large-vessel vasculitis working group10 has
carried out a systematic literature review on ultrasound defini-
tions of normal and abnormal temporal arteries and provides
definitions of both normal appearances and key elementary
lesions of vasculitis based on international expert consensus.

5. TAB versus vascular US

Vascular US has become the first choice in a number of centers,
where the need for TAB has subsequently been reduced.41 In
cases where clinical suspicion is high but the ultrasound is
nonconfirmatory, TAB is still indicated. A GCA probability score
developed by Laskou and coworkers has outlined an algorithm
that best utilizes US, TAB, and other imaging modalities in the
context of individual clinical presentations.26

The key benefits of US over TAB relate to cost and time sav-
ings. The TABUL study identified cost-effectiveness of £485 in

favor ofUS, indicating that providing a service that incorporates
vascular US is likely to result in cost savings by reducing the
number of TABs.27 Time is saved as there is no diagnostic delay
with the need to wait for a histological report and additional
theater time is not required at short notice.

6. The role of GCA “fast-track” clinics in
rheumatology

Inspired by other fields in medicine including stroke and

cardiology, the introduction of GCA fast-track clinics (FTCs)
into rheumatology has been shown in two separate studies to
significantly reduce visual loss compared to the conventional
approach.15,36 The GCA FTC approach uses the immediate use
of US on the temporal, axillary, and carotid arteries alongside
a history, physical examination, and laboratory tests. Treat-
ment is instated without delay where there is a high clinical
suspicion and positive US findings. Where clinical suspicion
andUS findings are negative, the GCA diagnosis is aborted and
other diagnoses are considered. In cases where clinical sus-
picion is high for GCA but US findings are negative, further

investigation on TAB or other imaging modalities such as
computerized tomography angiography and magnetic reso-
nance angiography is required.

The role of US as a primary investigation in such clinics has
been justified by the speed of availability, low invasiveness,
and completeness of examination of multiple vessels where
expertise in vascular US is a prerequisite.13,32 Given that GCA
is an emergency frequently presenting to ophthalmologists,
incorporating the FTC approach may have a role in improving
outcomes and improving the efficiency of diagnosis and
management.

7. Incorporating vascular US into
ophthalmology practice

TABs are generally added onto elective operating lists or per-
formed outside of normal working hours, given the likely

importance of timing and detection on pathological analysis.
Ophthalmologists routinely perform B-scan ultrasound in the

eye casualty or retinal clinics for assessment of retinal
detachment, vitreous hemorrhage, or ocular tumors, among
other diagnoses. Incorporating vascular US as a new diag-
nostic test into the ophthalmologists’ skill set would com-
plement anterior segment, A-scan, B-scan, and orbital US
techniques. Adopting vascular US in an ophthalmic setting is
highly anticipated to lead to improved patient assessment at
the initial consultation and could reduce the diagnostic

Fig. 1 e A: Longitudinal view of the frontal branch of
temporal artery showing intima-media thickening as a
dark hypoechoic area around the artery lumen
measurement of intima-media thickness: 0.4 mm. B:
Cross-sectional view of frontal branch of temporal artery
showing a positive halo sign, intima media thickness:
0.7 mm. C: Demonstration of positive compression sign
which shows persistence of hypoechoic halo (attached
image).
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uncertainty and ambiguity for patients referred with sus-
pected GCA.

There is an argument for US for all patients referred to the
ophthalmologist with suspected GCA.

1. The patient with “classic” GCA, raised inflammatory

markers, jaw claudication, arteritic anterior ischemic optic
neuropathy, and established visual loss. This patient is
highly likely to have GCA, likely to have a positive TAB, and
likely to be treated with high-dose oral steroids, tapering
over several months. An ultrasound at presentation should
confirm the diagnosis, avoiding the need for a TAB. A
positive ultrasound is regarded as a confirmatory test and
can justify the use of high-dose steroid, second-line
immunosuppression, and tocilizumab therapy down the
line if indicated.

2. The patient without established visual loss, but with sus-

picious symptoms, for example, amaurosis, raised inflam-
matory markers, headache, and jaw claudication. This
patient is suspected to have GCA. An US carried out in the
fast-track setting showing characteristic findings will sup-
port this diagnosis and justify high-dose steroid treatment.

3. The patient with ophthalmic symptoms who is assessed
and felt to be at low risk for GCA, with low inflammatory
markers, no headaches, or presence of other ophthalmic
diagnosis. Such patients lead to significant dilemma for the
ophthalmologist due to the possibility of GCA. Although
perceived to be at “low risk,” such patients may still be

started on treatment dose steroid due to concerns about
the risk of visual loss. An ultrasound scan at this point
showing normal arteries would be reassuring and could
avoid such patients being treated with high-dose systemic
steroid unnecessarily.

In all cases, TAB may still be carried out if there is uncer-
tainty, if the ultrasound is delayed, if the ultrasound does not
show expected findings based on clinical scores, or if there is a
strong clinical suspicion or contradictory findings. Such an
approach requires further study in the eye clinic setting. Close
collaboration with rheumatologists and established FTC pro-

viders as well as a robust training in vascular US would be
required.

8. Conclusions

Suspected GCA remains a highly challenging diagnosis pre-

senting to the ophthalmologist. Despite existing guidelines,
patients are still at risk of visual loss given ambiguity in clinical
presentation, difficulties in interpretation of blood results, and
often delays in obtaining TAB. The role of ophthalmologist in
deliveringUS in theworkupofGCAshouldbe investigated in the
acute ophthalmic setting, given its proven effectiveness as a
diagnostic test, safety profile, cost-effectiveness, and time sav-
ings. The FTC approach should be explored in ophthalmology
with dedicated clinics incorporated into services to investigate
GCA suspects. Ophthalmologists should be encouraged to gain
certification in US, in the same way rheumatologists in the UK
aredoing,as theyarefirst to reviewpatientswithsuspectedGCA

and visual symptoms in the acute setting.

9. Methods of literature search

A search was performed using the search terms “giant cell
arteritis” and “ultrasound” inputted into Embase and Embase

Classic (1947 to January 2017) and Ovid Medline In-Process &
Other Non-Indexed Citations (1946 to Present). Further rele-
vant articles were handpicked and included if they alluded to
the use of vascular ultrasound as a diagnostic adjunct for giant
cell arteritis.
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