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The Past

Giant Cell Arteritis (GCA) is a 
vasculitis of large and medium-
sized vessels which can affect 
the aorta and its major branches. 
It is the commonest idiopathic 
systemic vasculitis with a 
predilection for the extracranial 
branches of the common carotid 
artery. Incidence increases with 
age and a female predominance 
has been consistently observed. 
There is a long-established 
and strong association with 
Polymyalgia Rheumatica (PMR), 
with some literature reporting 
subclinical large vessel vasculitis 
(LVV) in up to 60% of PMR 
patients. The current gold standard 
for diagnosing GCA involves 
performing a temporal artery 
biopsy (TAB). The false negative 
rate has reportedly been as high 
as 20% due to the presence 
of ‘skip lesions’ and this rises 
further, the longer the interval from 
initiation of steroids to biopsy. 
Consequently, many patients 
with a true underlying vasculitis 
may have corticosteroid therapy 
inappropriately discontinued 
due to a false-negative result. 
Irreversible blindness or stroke 
may ensue.

The American College of 
Rheumatology (ACR) uses 
‘classification criteria’ for 
standardisation of clinical studies. 
To satisfy a diagnosis of GCA 
for the purposes of research, 3 
of the following 5 criteria need 
to be met: age > 50 years, the 
presence of a new headache, 
temporal artery abnormality 
on examination, erythrocyte 
sedimentation rate (ESR) >50 
mm/hr, abnormal temporal artery 
biopsy. If inappropriately utilised 
as diagnostic criteria, which tends 
to happen commonly, one can 
easily see how an 85 year old 
female (likely to have a baseline 
ESR > 50 mm/hr) with a new 
cervicogenic headache may be 
incorrectly diagnosed with GCA. 
The individual in this case will  
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likely be treated with a high  
dose of corticosteroids for a 
prolonged period. Potential 
adverse effects of this treatment 
are manifold including 
osteoporosis and fracture, 
diabetes mellitus and sepsis. 

In recent years temporal artery 
ultrasound (TAUS) has become an 
alternative method of diagnosing 
GCA with relatively good sensitivity 
and specificity when compared 
with temporal artery biopsy (TAB). 
The sonographic hallmark of GCA 
is the ‘halo’ sign- a hypoechoic 
(dark grey) / anechoic (black) ring 
(Fig. 1) surrounding the vessel 
lumen which is non-compressible 
(Fig. 2) when transducer pressure 
is applied. The halo represents 
an oedematous intima-media 
complex (IMC), the site of 
maximal inflammation in GCA. 
The same principles, bar non-
compressibility, can be applied to 

axillary artery ultrasound (AxAUS). 
In the presence of vasculitis, a 
hypoechoic/anechoic halo (Fig. 3) 
may be seen and vasculitis can be 
confirmed by measuring the intima-
media thickness (IMT) (Fig. 4). 

Ultrasound is timely, non-invasive 
and cost-effective with one study 
previously showing that same-day 
TAUS (rather than TAB) can reduce 
the cost-of-management per  
GCA-patient by approximately 
¤500. More significantly, one 
centre reported a decrease in 
permanent visual loss from 19% 
to 2% by establishing a fast-
track, same-day, TAUS pathway. 
However, the definitions of 
what constitutes normal and 
pathological on TAUS have yet to 
be validated in a large ‘real-world’ 
cohort. Additionally, TAUS has no 
proven role in monitoring GCA 
disease activity. 

Table 1: GCA Classification Criteria
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Figure 1. Temporal artery ‘Halo’. Left: as it appears during scan.  
Right: area within yellow lines represents the Halo

Figure 2. Non-compressible temporal artery. Left: as it appears during scan. 
Right: distance between parallel yellow lines represents two intima-media 
complexes laying above and below. By measuring the distance and dividing 
the value in half, the intima-media thickness can be calculated

Figure 3. Left: Axillary artery ‘Halo’. Right: Thickened Axillary Artery  
Intima-Media Complex
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Other shortcomings exist in our 
ability to diagnose and monitor 
GCA. IL-6 inhibitor biologic 
therapy, the most widely used 
biologic for management of GCA, 
makes the interpretation of serum 
inflammatory markers unreliable 
due to its mode of action. While 
many inflammatory cytokines 
have been shown to associate 
with flares of GCA, they have 
mostly been seen in very small 
cohorts and so cannot yet be 
reliably applied in routine clinical 
practice. Additionally, no current 
literature exists on the utility of 
cranial MR angiography in the 
investigation of suspected GCA. 
The most recent European League 
Against Rheumatism (EULAR) 
recommendation relating to 
imaging in large vessel vasculitis 
specifically highlights the need to 
directly and prospectively compare 
the diagnostic value of ultrasound 
with MRI of cranial arteries for 
diagnosis of GCA.

The Present

In August 2020, we established 
Ireland’s first clinician-
sonographer-led FasTrack GCA 
Clinic in Tallaght University 
Hospital and replicated this soon 
after in Cork University Hospital 
as part of a CUH/TUH research 
collaboration. While providing a 
more streamlined pathway for 
this group of patients was our 
main goal, we are undertaking 
research on this cohort with the 
aim of establishing the validity of 
ultrasound (US) in the diagnosis 
and monitoring of GCA in routine 
clinical rheumatology practice 
in Ireland. Our objectives are as 
follows: to validate US vs TAB 
vs ACR clinical criteria for the 
diagnosis of GCA, to investigate 
whether early changes in TAUS are 
predictive of response to therapy 
/ relapse, to evaluate the role of 
magnetic resonance imaging (MRI) 
of temporal arteries (TA) in the 
diagnosis and monitoring of GCA 
and to correlate TAUS with routine 
markers of systemic inflammation 
and with relevant pro-inflammatory 
cytokines in assessing GCA 
disease activity. 

Any suspected cases of GCA 
presenting to our hospital are 
referred to the study investigators 
(all rheumatologists) for further 
evaluation. Patients meeting our 
pre-defined inclusion criteria 
(ACR classification criteria) are 
enrolled in our study and have a 
clinical evaluation consisting of a 
history, physical examination and 
routine laboratory tests. Vascular 
Ultrasound (US) is then performed 
including TAUS and AxAUS. We 
have included only these two 
specific arterial territories in our 
protocol as current literature 
suggests that if LVV is present and 
visible sonographically anywhere 
(e.g. femoral arteries), it will be 
visible in at least one of these 

two territories also. Images and 
measurements are scored by the 
lead investigator and reviewed by 
a second expert ultrasonographer. 
The scans take approximately 20-
30 mins to complete. 

A subset of our patients (those 
enrolled in TUH only) have a CT 
Angiogram of their aorta and 
branch vessels performed at 
baseline looking for evidence 
of  large vessel vasculitis. This is 
currently recommended as part of 
routine care for suspected cases of 
GCA and PMR. Another subset of 
our patients (those enrolled in CUH 
only), have MR Angiography of 
their temporal arteries performed. 
MRA is performed at baseline and 
at least once more at follow-up. 
Following baseline US and/or CT 
and/or MRI, all subjects have a 
TAB performed. As previously 
mentioned, the false negative rate 
for TABs is high. An internationally 
recognised 14-day window 
exists for performing TAB after 
initiation of steroids after which the 
positivity rate drops precipitously. 
We have created pathways in 
both TUH and CUH along with 
our colleagues in vascular surgery 
to ensure that all of our biopsies 
are carried out within 7 days of 
initiation of steroid treatment.

We endeavour to see all patients 
within 24 hours from referral and 
arrange all the above investigations 
on an outpatient basis. Only very 
occasionally is hospital admission 
required, most commonly 
when ocular involvement is 
suspected and a 3-day pulse of 
intravenous corticosteroids is 
required. Patients are prescribed a 
standardised daily corticosteroid 
tapering regime, similar to that 
used in the seminal GiACTA study. 
For any patients with relapsing 
disease, ocular involvement or 
a contraindication to high-dose/ 
long-term corticosteroids (e.g. 
established osteoporosis or poorly 
controlled diabetes mellitus), 
Tocilizumab (monoclonal IL-6 
antibody) is commenced. Patients 
are followed-up at 1 month, 3 
months, 6 months and 12 months 
at which point serum cytokine 
profiling, vascular ultrasound and/
or MR angiography are repeated. 

The Future

Since the inception of our 
Rapid-Access GCA clinic in TUH, 
we have replicated the service 
in Cork University Hospital. 
Additionally, we have extended 
our reach to involve patients at 
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Figure 4: Temporal artery ultrasound scan being performed. Patient consent obtained. 
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Figure 4: Temporal artery ultrasound 
scan being performed. Patient 

consent obtained

St James’ Hospital, The Mater 
Misericordiae University Hospital 
and The Mercy University Hospital. 
While suspected cases of GCA 
are clinically managed at those 
individual sites, we facilitate 
rapid US assessment in both 
TUH and CUH to enable prompt 
confirmation of diagnosis. In our 
current model, which is primarily 
research focused, our data to 
date shows a mean of 1 day from 
referral to when US is performed. 
Clearly, this is more desirable for 
both clinicians and patients rather 
than the usual requirement for 
inpatient admission and prolonged 
wait for TAB.

Since January of this year, we have 
begun accepting direct referrals 
from primary care. So in theory, 
and to a large extent in practice, 
one might present to their GP with 
symptoms suggestive of GCA and 
have their diagnosis confirmed 
by ultrasound and appropriate 
treatment initiated by a specialist 
that same day. This clearly 
obviates any requirement for A&E 
attendance or inpatient admission.

Our rheumatology department 
in TUH is unique in that all 
consultants are EULAR-accredited 
ultrasonographers while most 
trainees have a keen interest in 
acquiring the skills necessary to 
meet accreditation standards. 
This allows us to provide an 
effective and efficient Rapid-
Access GCA Clinic in Tallaght 
whilst also providing the same 
outreach service in Cork. Going 
forward, our intention would be 
to have at least one competent 
clinician/sonographer working in 
rheumatology in each hospital 
region who could emulate the 

service that we have developed. 
The TUH rheumatology 
department has established a 
curriculum for training current  
and future rheumatologists in  
the realm of vascular ultrasound. 
This programme will commence  
as soon as Covid restrictions  
allow and will consist of  
theory-based learning and 
practical, hands-on workshops. 

In summary, while GCA is 
frequently encountered by 
clinicians across a variety of 
specialities, much remains 
unknown about how best to 
diagnose and monitor this 
potentially devastating disease. 
The modus operandi at most 
hospital sites in Ireland is to admit 
suspected cases and treat them 
with high-dose corticosteroids 
while TAB is awaited. Ultrasound 
has become an alternative to 
TAB in recent years but there 
is a dearth of rheumatologists 
in Ireland adept at using this 
technology. It’s ease of access, 
patient tolerability and cost-
effectiveness make it an ideal tool 
that should be used more widely 
for this purpose. Our Rapid-
Access GCA Clinic has proven to 
be a huge success over the past 
6 months. A structured training 
programme will be implemented 
soon with the aim of furnishing the 
Irish rheumatology community with 
enough skilled sonographers to 
implement our model nationwide.


