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RESUMEN  
 
 
El uso de las técnicas de imagen ha ganado especial importancia en el diagnós5co y 
monitorización de la arteri5s de células gigantes (ACG) en las úl5mas décadas. En 
concreto, se recomienda el uso de la ecogra@a como la primera prueba de imagen a 
realizar en pacientes con sospecha de ACG y, dada su importancia en el diagnós5co, ha 
sido recientemente incluida en los nuevos criterios de clasificación de ACG del Colegio 
Americano de Reumatología (ACR) y la Liga Europea de Enfermedades Reumá5cas 
(EULAR) del 2022. Su uso se ha extendido en prác5ca clínica, siendo fundamental en las 
consultas de diagnós5co rápido de ACG. Dada su relevancia y uso creciente, ha 
desplazado a la biopsia de la arteria temporal en el diagnós5co, una técnica invasiva y con 
elevada tasa de falsos nega5vos. A pesar de la expansión de las técnicas de imagen, en el 
manejo del paciente con ACG, todavía quedan muchos interrogantes para op5mizar su 
uso en prác5ca clínica, tanto en el diagnós5co como en la monitorización y predicción de 
medidas de desenlace de la enfermedad a largo plazo.  

El presente proyecto de investigación tiene como objetivo principal evaluar el valor de 
las técnicas de imagen en la mejora del diagnóstico y la monitorización de pacientes con 
ACG. Desde el punto de vista diagnóstico se pretende: a) evaluar puntos de corte del 
índice íntima media ecográfico, para diferenciar pacientes con y sin ACG; b) evaluar el 
impacto del riesgo cardiovascular en la interpretación de los hallazgos ecográficos; c) 
comparar la utilidad diagnóstica de la ecografía respecto a otras técnicas diagnósticas en 
pacientes con ACG con afectación de vaso grande; d) evaluar las limitaciones de la 
ecografía en este contexto; e) determinar el impacto de la inclusión de las técnicas de 
imagen en los nuevos criterios de clasificación de la ACG. Además, como objetivos 
adicionales, se plantea analizar el valor de la ecografía en la predicción de complicaciones 
isquémicas, así como su utilidad pronóstica en la predicción de recidivas durante el 
seguimiento.  

Para responder a estos obje5vos, se han llevado a cabo dis5ntos estudios de carácter 
retrospec5vo mediante el análisis de datos de pacientes evaluados en consultas de 
diagnós5co rápido por ecogra@a, en varios centros par5cipantes durante los úl5mos cinco 
años. Esta red colabora5va de consultas de diagnós5co rápido de ACG comparte un 
protocolo estandarizado de evaluación, que incluye la realización de ecogra@a en un plazo 
inferior a 48 horas desde la sospecha clínica. En función del resultado de la ecogra@a y de 
la probabilidad clínica de ACG, se estable un tratamiento específico o se con5núa el 
estudio con pruebas adicionales.  
 
Entre los resultados principales obtenidos en este proyecto de inves5gación destacan los 
siguientes:  
 

§ Discriminación diagnóstica: El uso de puntos de corte del índice íntima media 
ecográfico permite discriminar entre pacientes con y sin ACG, especialmente en 
los casos en los que los signos ecográficos tradicionales no son concluyentes. 
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§ Riesgo cardiovascular: El riesgo cardiovascular influye en la valoración de la 
ecografía. En pacientes con alto riesgo cardiovascular, la precisión diagnóstica de 
los índices ecográficos disminuye. 

§ Afectación de vaso grande: Tanto la ecografía como la tomografía por emisión de 
positrones - tomografía computarizada (TEP-TC) son técnicas válidas para el 
diagnóstico de ACG con afectación de vaso grande, mostrando hallazgos 
consistentes entre sí. No obstante, una ecografía negativa no excluye 
completamente la posibilidad de afectación de vaso grande.  

§ Detección de aortitis: La mayoría de pacientes sin afectación de vaso grande en 
ecografía tampoco presentan aortitis en TEP/TC. Por tanto, el impacto clínico de 
la limitación ecográfica en la detección de aortitis es bajo. 

§ Criterios de clasificación: La inclusión de técnicas de imagen en los nuevos 
criterios de clasificación ACR/EULAR 2022 de ACG mejora su aplicabilidad 
diagnóstica frente a criterios previos. Sin embargo, su especificidad limitada 
impide su uso en práctica clínica con este fin.  

§ Fenotipos ecográficos y riesgo de complicaciones isquémicas: Diferentes 
fenotipos ecográficos se asocian con distintas manifestaciones isquémicas. En 
particular, los pacientes con ACG de vaso grande presentan mayor riesgo de 
complicaciones isquémicas como accidentes cerebrovasculares. 

§ Valor pronóstico: La cuantificación del grosor de la pared vascular mediante 
ecografía podría ser útil para predecir recidivas durante el seguimiento.  

 
Nuestros resultados aportan nuevos avances en el uso de las técnicas de imagen en el 
manejo de los pacientes con ACG. Estos hallazgos pueden ayudar a la aplicación de estas 
técnicas en prác5ca clínica, guiar recomendaciones, así como sentar las bases de futuras 
preguntas de inves5gación. 
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SUMMARY 
 
 
The use of imaging techniques has gained special importance in the diagnosis and 
monitoring of giant cell arteri5s (GCA) in recent decades. Specifically, ultrasound is 
recommended as the first imaging test to be performed in pa5ents with suspected GCA. 
Given its importance in diagnosis, it has recently been included in the new 2022 American 
College of Rheumatology (ACR) and the European Alliance of Associa5ons for 
Rheumatology (EULAR) GCA classifica5on criteria. Its use has become widespread in 
clinical prac5ce and is essen5al in fast-track clinics for GCA diagnosis. Due to its growing 
relevance, ultrasound has replaced temporal artery biopsy for diagnosis, a more invasive 
technique with a high false-nega5ve rate. Despite the expanding use of imaging 
techniques in GCA management, many ques5ons remain regarding how to op5mize their 
use in clinical prac5ce, both for diagnosis and for monitoring and predic5ng long-term 
disease outcomes. 
 
The main objec5ve of this research project is to evaluate the value of imaging techniques 
in improving the diagnosis and monitoring of pa5ents with GCA. From a diagnos5c 
perspec5ve, the aims are to: a) assess cut-off values for the ultrasound in5ma-media 
thickness to differen5ate between pa5ents with and without GCA; b) evaluate the impact 
of cardiovascular risk on the interpreta5on of ultrasound findings; c) compare the 
diagnos5c u5lity of ultrasound with other diagnos5c techniques in pa5ents with large-
vessel GCA; d) assess the limita5ons of ultrasound in this context; e) determine the impact 
of including imaging techniques in the new 2022 GCA classifica5on criteria. Addi5onally, 
secondary objec5ves include analyzing the value of ultrasound in predic5ng ischemic 
complica5ons and its prognos5c value for predic5ng relapses during follow-up. 
 
To address these objec5ves, several retrospec5ve studies have been conducted by 
analyzing data from pa5ents assessed in fast-track ultrasound clinics at several 
par5cipa5ng centers over the past five years. This collabora5ve network of fast-track GCA 
clinics follows a standardized evalua5on protocol, which includes performing an 
ultrasound within 48 hours of clinical suspicion. Based on the ultrasound results and the 
clinical probability of GCA, a specific treatment is ini5ated or further tes5ng is performed. 
 
Key results from this research project include: 
 

§ Diagnostic discrimination: The use of intima-media thickness cut-off values 
enables discrimination between patients with and without GCA, especially in 
cases where traditional ultrasound signs are inconclusive. 

§ Cardiovascular risk: Cardiovascular risk affects ultrasound interpretation. In 
patients with high cardiovascular risk, the diagnostic accuracy of ultrasound 
indices decreases. 

§ Large-vessel involvement: Both ultrasound and positron emission tomography-
computed tomography (PET-CT) are valid techniques for diagnosing large-vessel 
GCA, showing consistent findings. However, a negative ultrasound does not fully 
exclude the possibility of large-vessel involvement. 
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§ Detection of aortitis: Most patients without large-vessel involvement on 
ultrasound also show no signs of aortitis on PET/CT. Therefore, the clinical impact 
of ultrasound's limitation in detecting aortitis is low. 

§ Classification criteria: The inclusion of imaging techniques in the 2022 ACR/EULAR 
GCA classification criteria improves diagnostic value compared to previous 
criteria. However, their limited specificity prevents their use in clinical practice for 
this purpose. 

§ Ultrasound phenotypes and risk of ischemic complications: Different ultrasound 
phenotypes are associated with different ischemic manifestations. In particular, 
patients with large-vessel GCA have a higher risk of ischemic complications such 
as strokes. 

§ Prognostic value: Measuring vascular wall thickness with ultrasound may be 
useful in predicting relapses during follow-up. 

 
Our findings provide new insights into the use of imaging techniques in the management 
of pa5ents with GCA. These results may support the implementa5on of these techniques 
in clinical prac5ce, guide future recommenda5ons, and lay the background for future 
research ques5ons. 
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INTRODUCCIÓN 
 
Arteri's de células gigantes: aspectos epidemiológicos y clínicos 
 
La arteri5s de células gigantes (ACG) es una vasculi5s sistémica caracterizada por 
inflamación de arterias de mediano y gran calibre, con predilección por la aorta y sus 
ramas principales (1). Afecta predominantemente a personas caucásicas, con una 
incidencia anual general de 15-25 casos por cada 100.000 individuos mayores de 50 años 
(2). La incidencia aumenta progresivamente con la edad, alcanzando su punto máximo 
entre los 70-80 años, y presenta mayor frecuencia en mujeres, con una proporción de 2-
4:1 respecto a hombres (3).  
 
Los síntomas y signos más frecuentes de la ACG son consecuencia de la afectación de las 
arterias craneales, sobre todo las arterias temporales, lo que se denomina ACG craneal. 
La aparición de cefalea de nueva aparición, predominantemente en la región temporal, 
es uno de los síntomas más frecuentes de la enfermedad y la claudicación mandibular 
uno de los más específicos (4).  
 
La afectación de arterias extracraneales en ACG, como la aorta y sus principales ramas, se 
denomina ACG de grandes vasos (ACG-GV) y puede ocurrir en el 20-80% de los pacientes, 
dependiendo de la modalidad de imagen u5lizada para su diagnós5co (5–7). Los 
pacientes con este 5po de afectación pueden presentar síntomas y signos anpicos entre 
los que destacan claudicación de miembros, soplos y ausencia o disminución de pulsos. 
También pueden presentar síntomas sistémicos o bien ser asintomá5cos (8). Entre las 
posibles complicaciones tardías de la ACG-GV se incluyen la valvulopana cardíaca y 
aneurismas y/o disección aór5ca (9).  
 
Los síntomas sistémicos como astenia, fiebre y pérdida de peso, aunque inespecíficos, 
suelen estar presentes al diagnós5co. La polimialgia reumá5ca y la ACG son 
enfermedades ín5mamente ligadas. Aproximadamente el 40-60% de los pacientes con 
ACG presentan síntomas compa5bles con polimialgia reumá5ca, y entre el 16% y el 23% 
de los pacientes con diagnós5co de polimialgia reumá5ca 5enen vasculi5s subclínica 
evidenciada mediante técnicas de imagen (10). Actualmente, se promueve el uso del 
término enfermedad del espectro relacionado con ACG-polimialgia reumá5ca para definir 
y englobar dos en5dades clínicas que comparten e5opatogenia, manifestaciones clínicas 
y estrategias terapéu5cas (11).  
 
Los pacientes con ACG pueden presentar manifestaciones isquémicas, especialmente la 
neuropana óp5ca isquémica anterior (NOIA) (12), los accidentes cerebrovasculares(13) y 
el infarto de miocardio. Tradicionalmente, las complicaciones isquémicas, sobre todo la 
afectación visual, se han vinculador al feno5po craneal de la enfermedad. Sin embargo, 
el territorio vertebrobasilar se afecta en más del 50% de los pacientes que presentan 
accidente cerebrovascular. La relación entre los dis5ntos feno5pos de ACG iden5ficados 
por ecogra@a y el riesgo de complicaciones isquémicas no ha sido bien caracterizada 
todavía y no se ha establecido si ciertos feno5pos predisponen a dis5ntas complicaciones 
isquémicas. Es relevante destacar que estas complicaciones suelen aparecer al 
diagnós5co o en los primeros días o semanas de la enfermedad, en contraste con las 
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complicaciones aór5cas (dilatación, aneurisma o disección) que suelen ocurrir tras meses 
o años desde el diagnós5co.  
 
Hasta ahora no hay suficiente evidencia para afirmar que la mortalidad asociada a la ACG 
o a las comorbilidades que sus tratamientos implican en un perfil de pacientes de edad 
avanzada sea mayor que la de la población general y cons5tuye uno de los interrogantes 
en la actualidad (14,15).  
 
En la mayoría de pacientes con ACG encontramos elevación de reactantes de fase aguda 
al diagnós5co, como proteína C reac5va (PCR) y velocidad de sedimentación globular 
(VSG). Sin embargo, en casos de enfermedad localizada, sin predominio de síntomas 
cons5tucionales, los valores de PCR y/o VSG pueden ser bajos o normales, y este 
subgrupo de pacientes 5ene mayor riesgo de desarrollo de complicaciones isquémicas 
craneales, sobre todo NOIA (12,16). 
 
Respecto al tratamiento, se recomienda iniciar glucocor5coides a dosis altas  tan pronto 
como sea posible para conseguir un adecuado control de la ac5vidad de la enfermedad y 
prevenir complicaciones (17). No obstante, la terapia con glucocor5coides conlleva 
efectos adversos en hasta el 80% de los pacientes, sobre todo al inicio del tratamiento 
(18). Por ello, es esencial un diagnós5co preciso y rápido del paciente con sospecha de 
ACG, para evitar efectos adversos derivados de glucocor5coides. Como terapia 
ahorradora de glucocor5coides, el único tratamiento biológico aprobado en ACG es el 
tocilizumab (19). Su indicación de uso varía según las dis5ntas recomendaciones, desde 
pacientes con eventos adversos relacionados con glucocor5coides, a pacientes con 
recidiva (20) o en todos los pacientes al inicio de la enfermedad (21). Otros 
inmunosupresores como metotrexato pueden ser efec5vos (22), generalmente como 
alterna5va a tocilizumab.     
 
Criterios diagnós'cos y de clasificación en ACG 
 
Dado que no existen criterios de diagnós5co para ACG, el patrón oro de referencia para 
evaluar la validez de las dis5ntas pruebas diagnós5cas es el diagnós5co clínico, 
generalmente apoyado por pruebas obje5vas como biopsia o imagen. Hasta la aparición 
de las pruebas de imagen, la biopsia de arteria temporal la base del diagnós5co de los 
pacientes con ACG. Sin embargo, la heterogeneidad en los hallazgos histológicos, así 
como su posible afectación parcheada pueden dificultar su interpretación y reducir su 
sensibilidad. Según un metaanálisis reciente, la sensibilidad de la biopsia de arteria 
temporal es de hasta el 77% (23). Sin embargo, su naturaleza invasiva y la presencia de 
falsos nega5vos ha llevado a la búsqueda de pruebas complementarias alterna5vas, 
especialmente pruebas de imagen. 
 
Los criterios de clasificación fueron desarrollados en 1990 por el Colegio Americano de 
Reumatología (ACR) y permi5eron la inclusión de una población más homogénea en 
ensayos clínicos. Se clasificaba al paciente con ACG si cumplían al menos 3 de los 
siguientes criterios: edad >50 años, cefalea, exploración patológica de la arteria temporal, 
VSG elevada y posi5vidad de la biopsia de arteria temporal (24). Sin embargo, estos 
criterios se desarrollaron para diferenciar la ACG de otras vasculi5s, no de otras en5dades 
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no vasculí5cas y, por tanto, no son adecuados para el diagnós5co (25). Además, los 
criterios ACR se establecieron antes del uso generalizado de las técnicas de imagen y solo 
tenían en cuenta las manifestaciones craneales de la enfermedad. 
 
En 2022, se han propuesto unos nuevos criterios de clasificación para ACG en un esfuerzo 
colabora5vo del ACR y la Liga Europea de Enfermedades Reumá5cas (EULAR), 
establecidos en una cohorte de desarrollo y una cohorte de validación. La sensibilidad y 
especificidad de los nuevos criterios frente al diagnós5co clínico de ACG es del 87% y 
94.8%, respec5vamente (26). Estos criterios incluyen los hallazgos de imagen reflejando 
su creciente uso en la prác5ca clínica y otorgando el mismo peso a la ecogra@a de arterias 
temporales, u otras pruebas de imagen, y a la biopsia de arteria temporal. Aunque estos 
criterios se han desarrollado con el fin de clasificar a los pacientes para su inclusión en 
ensayos clínicos, dado que incluyen nuevas variables respecto a los criterios ACR 1990, 
podrían ser también de u5lidad en el diagnós5co de la enfermedad. Para ello, son 
necesarios estudios que determinen el valor diagnós5co de los nuevos criterios en 
prác5ca clínica. 
 
Validez de la imagen en el diagnós'co de ACG 
 
La imagen ha cobrado gran relevancia en el diagnós5co en las úl5mas décadas, 
desplazando a la biopsia de arteria temporal como la primera prueba a realizar en 
pacientes con sospecha de ACG (27). Las pruebas de imagen de mayor relevancia en el 
diagnós5co son la ecogra@a, la resonancia magné5ca (RM) y la tomogra@a por emisión de 
positrones (TEP) combinada con tomogra@a computarizada (TC). 
 
Ecogra@a 
 
La u5lidad de la ecogra@a en ACG se describió por primera vez en 1995 (28) y desde 
entonces su uso no ha dejado de expandirse. El cambio de paradigma en el uso de la 
ecogra@a fue la publicación de las primeras recomendaciones EULAR para el uso de la 
imagen en vasculi5s de vaso grande (27). Según estas recomendaciones, una prueba de 
imagen posi5va y probabilidad pretest alta de ACG es suficiente para el diagnós5co. 
Además, este abordaje diagnós5co a través de la ecogra@a en las llamadas consultas de 
diagnós5co rápido de ACG, ha demostrado reducir el número de complicaciones visuales 
(29,30).  
 
El signo del halo, base del diagnós5co ecográfico, se caracteriza por un engrosamiento 
homogéneo e hipoecoico de la pared arterial (31). La imposibilidad de comprimir 
completamente la arteria al aplicar presión con la sonda de ecogra@a se conoce como 
signo de la compresión (31). La sensibilidad y la especificidad de la ecogra@a para el 
diagnós5co de ACG, tomando como estándar de referencia el criterio clínico, es de 88% y 
96%, respec5vamente(32). Además de los signos clásicos ecográficos, con equipos de 
ecogra@a de alta resolución, se puede determinar el grosor ín5ma media (GIM) de la 
pared arterial. Se han publicado dis5ntos puntos de corte del GIM en dis5ntos territorios 
arteriales para dis5nguir pacientes con y sin ACG, así como para fines de monitorización 
(0.42-0.44 mm para el tronco común superficial de la arteria temporal, 0.29-0.36 para la 
rama parietal, 0.34 para la rama frontal y 1 mm para la arteria axilar) (33–35). Sin 
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embargo, aunque puede ser de u5lidad en prác5ca clínica, el diagnós5co ecográfico de 
ACG en la actualidad todavía se basa en los signos clásicos cualita5vos. Por tanto, son 
necesarios más estudios, que evalúen el valor diagnós5co de los puntos de corte del GIM 
en dis5ntas poblaciones, incluyendo pacientes con alto riesgo cardiovascular (36,37), así 
como la técnica correcta al medir el GIM en función del ciclo cardiaco (38).  
 
Mediante ecogra@a es posible evaluar la mayoría de vasos de mediano y gran tamaño que 
se afectan en ACG-GV, con la excepción de la aorta torácica. Al igual que en las arterias 
temporales se puede determinar el GIM de las arterias extracraneales. Las 
recomendaciones EULAR del 2018 recomiendan la evaluación con ecogra@a de las 
arterias axilares en el caso de que la ecogra@a de arterias temporales sea nega5va (27). 
Esta estrategia se basa en estudios recientes que demuestran un aumento de la 
sensibilidad de la ecogra@a cuando se incluyen las arterias axilares, sin disminuir 
significa5vamente la especificidad (39–41).  
 
Resonancia magné5ca 
 
Mediante RM se puede detectar el engrosamiento de la pared arterial y el realce de 
contraste en las arterias temporales (42). Al contrario que con la ecogra@a, se pueden 
evaluar los vasos intracraneales, así como la patología orbitaria, incluyendo la afectación 
de la arteria ciliar posterior que cons5tuye la causa más frecuente de pérdida de visión 
permanente en ACG (43). Con RM también se puede evaluar los cambios en arterias 
extracraneales, incluyendo daño estructural como estenosis, oclusión y aneurismas. 
Respecto al criterio clínico, la RM 5ene una sensibilidad y especificad para el diagnós5co 
de ACG del 81% y 98%, respec5vamente (32).  
 
La RM 5ene la ventaja de no usar radiación ionizante, al contrario que la TC y TEP. Sin 
embargo, entre sus limitaciones se incluyen la baja tolerabilidad en pacientes con 
claustrofobia, los posibles artefactos en pacientes con implantes metálicos, las reacciones 
adversas a los contrastes, y su baja disponibilidad.  
 
Tomogra@a por emisión de positrones/tomogra@a computarizada 
 
La TEP/TC ha sido considerada tradicionalmente de poca u5lidad para el diagnós5co de 
ACG craneal, debido a la baja resolución y a la proximidad de las arterias temporales al 
parénquima cerebral. Las recomendaciones EULAR del 2018 no recomendaban el uso de 
la TEP/TC, ni tampoco de la TC, para la evaluación de las arterias craneales. Sin embargo, 
con equipos de TEP/TC de úl5ma generación se consiguen reconstrucciones de imágenes 
con 1 mm de resolución, que han permi5do obtener una alta sensibilidad y especificidad, 
en comparación con la biopsia de arteria temporal (44,45). Además, al contrario que con 
la ecogra@a, se puede evaluar la aorta en su totalidad. Las recomendaciones EULAR del 
2018 situaban al mismo nivel todas las pruebas de imagen disponibles para la evaluación 
de la ACG-GV. Teniendo en cuenta la limitación de la ecogra@a para evaluar correctamente 
la aorta, son necesarios estudios compara5vos que evalúen la validez diagnós5ca de 
ecogra@a y la TEP/TC para el diagnós5co de ACG-GV. Globalmente, la sensibilidad y 
especificidad de la TEP/TC respecto al criterio clínico es del 76% y 95%, respec5vamente 
(32). 
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La principal ventaja de la TEP/TC respecto a otras pruebas de imagen es la capacidad de 
excluir otros diagnós5cos diferenciales, principalmente cáncer e infección, en pacientes 
con sospecha de ACG-GV. En los casos de fiebre de origen desconocido o síndrome 
cons5tucional (presentaciones clínicas habituales en pacientes con ACG-GV), la TEP/TC 
parece ser una opción coste-efec5va como parte del proceso diagnós5co (46). 
 
 
Validez de la imagen en la monitorización de ACG 
 
Hasta el momento, no disponemos de herramientas fiables para evaluar la ac5vidad de la 
enfermedad en pacientes con ACG. Las recidivas durante el descenso de glucocor5coides 
son frecuentes. Tocilizumab en combinación con una pauta más rápida de descenso de 
glucocor5coides ha demostrado reducir el riesgo de recidiva respecto al tratamiento 
convencional (19), pero menos de un cuarto de los pacientes en el estudio de extensión 
a 2 años consiguen remisión sostenida sin tratamiento (47). Aunque con menos 
frecuencia que al debut de la enfermedad, existe riesgo de complicaciones isquémicas 
con ceguera o accidente cerebrovascular durante las recidivas. Además, los aneurismas y 
la disección arterial se desarrollan con mayor frecuencia en territorios con inflamación 
ac5va y en pacientes con un mayor número de recidivas (48,49).  
 
Las recomendaciones EULAR del 2018 establecieron que no había suficiente evidencia 
para el uso de la imagen en pacientes con ACG en remisión clínica y bioquímica (sin 
síntomas ni signos de enfermedad ac5va y normalización de PCR y VSG) (27). Esto se debe 
a que los hallazgos detectados al diagnós5co mediante pruebas de imagen no siempre se 
resuelven durante el tratamiento. El significado clínico de estos hallazgos residuales no se 
ha determinado en ciertas situaciones, por ejemplo, la relación entre recidivas a largo 
plazo en pacientes con captación persistente de ACG-GV en TEP/TC (5). Por tanto, la 
inves5gación en este campo se centra en la actualidad en establecer la resolución de los 
hallazgos de las dis5ntas pruebas de imagen con el tratamiento, así como la correlación 
entre persistencia o empeoramiento de ac5vidad por imagen y signos o síntomas de 
ac5vidad clínica.  
 
Ecogra@a 
 
Una vez iniciado el tratamiento, se ha descrito que las arterias temporales se normalizan 
más rápido que las arterias extracraneales. En los primeros estudios de ecogra@a en ACG, 
el signo del halo persisna durante una media de 16 días (50). No obstante, las sondas 
u5lizadas eran mucho menos sensibles que las que se usan en la actualidad. Otros 
estudios han demostrado que la sensibilidad de la ecogra@a para detectar alteraciones se 
reduce desde el segundo día tras el tratamiento (51,52). En general, se puede observar la 
resolución de las alteraciones en arterias temporales tras 2 a 4 semanas tras el inicio de 
la terapia. La afectación en arterias axilares puede permanecer más 5empo, con mejorías 
a par5r de las 6 semanas de tratamiento (53). En un estudio se detectaron cambios 
suges5vos de vasculi5s en el 70% de los pacientes tras un periodo de seguimiento de 50 
meses de seguimiento (54), y en otro el incremento del GIM persis5ó hasta 4 años (55).  
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Hay pocos estudios publicados que hayan inves5gado la correlación entre hallazgos 
ecográficos y variables de desenlace en ACG. De Miguel et al. demostraron correlación de 
la desaparición del signo del halo en arterias temporales y reducción de PCR y VSG. Los 
pacientes que presentaron recidiva tenían menos segmentos arteriales afectados, menor 
PCR y VSG y una desaparición del halo más rápida en comparación con los hallazgos al 
diagnós5co de la enfermedad (56). Ponte et al. estudiaron la sensibilidad al cambio del 
signo del halo y del GIM durante el seguimiento y demostraron correlación entre GIM en 
arterias temporales y marcadores de ac5vidad de la enfermedad como PCR, VSG y 
Birmingham Vasculi5s Ac5vity Score. Curiosamente, no se encontró la misma correlación 
con los hallazgos en arterias axilares.  
 
En los úl5mos años, se ha intentado cuan5ficar el grado de inflamación por ecogra@a con 
fines de monitorización. En este contexto, se han publicado dis5ntos índices ecográficos 
compuestos incluyendo dis5ntos segmentos arteriales (57–59). El Halo Score incluye 6 
segmentos de la arteria temporal y ambas axilares, asignando dis5ntos grados en función 
del GIM de cada segmento. Este índice ha demostrado ser ú5l en el diagnós5co en 
prác5ca clínica (60,61) y para monitorizar la respuesta al tratamiento (62). Más 
recientemente, el grupo OMERACT de ecogra@a ha publicado el índice OGUS (OMERACT 
giant cell arteri5s ultrasonography score, por sus siglas en inglés) en un esfuerzo conjunto 
para unificar la cuan5ficación de inflamación vascular por ecogra@a con fines de 
monitorización (63). OGUS ha demostrado fiabilidad intra e interobservador y sensibilidad 
al cambio (63). Un estudio danés, que comparaba varios índices ecográficos cuan5ta5vos, 
demostró que OGUS era el índice con mayor magnitud de cambio (64). Sin embargo, 
queda por determinar si los hallazgos ecográficos y la cuan5ficación de la inflamación 
vascular realizada al diagnós5co o durante el seguimiento, predicen recidivas futuras que 
puedan ayudar al clínico a tomar decisiones y prevenir complicaciones en los pacientes 
con ACG. 
 
Tomogra@a por emisión de positrones/tomogra@a computarizada y resonancia 
magné5ca 
 
 
La TEP/TC es la segunda prueba de imagen más u5lizada, tras la ecogra@a, para la 
monitorización de ACG, aunque en la mayoría de estudio su uso se limita a la evaluación 
extracraneal. El uso de radiación ionizante (hasta 32 mSv para un estudio del cuerpo 
entero) y su disponibilidad restringida a hospitales terciarios son sus limitaciones más 
importantes para evaluar la ac5vidad de la enfermedad de forma ru5naria. Por otra parte, 
la RM no usa radiación, es más barata, 5ene mayor disponibilidad que la TEP/TC y 
potencialmente podría monitorizar tanto la afectación craneal como extracraneal. No 
obstante, la evidencia del uso de la RM en monitorización se ha centrado hasta la fecha 
exclusivamente en la afectación extracraneal.  
 
El grupo de Blockmans et al. demostraron una reducción en el número e intensidad de 
segmentos arteriales en TEP/TC tras 3 meses de tratamiento, pero no se observaron 
mejoría a los 6 meses (5). Al comparar los hallazgos en pacientes que recidivaron durante 
el seguimiento no se iden5ficaron diferencias entre los hallazgos en PET basales, a los 3 y 
6 meses. Grayson et al. estudiaron longitudinalmente los hallazgos en TEP/TC a intervalos 
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de 6 meses en pacientes con ACG. Sus resultados muestran gran discordancia entre 
remisión clínica y captación anormal en TEP/TC en hasta el 57.7% de los pacientes. La 
especificidad del TEP/TC para diferenciar vasculi5s y remisión por imagen fue del 42%. Sin 
embargo, la correlación entre vasculi5s clínicamente ac5va y hallazgos en TEP/TC fue 
mejor, con una sensibilidad del 85% y especificidad del 83%.  
 
Probablemente la combinación de TEP y RM (TEP/RM) cons5tuya una opción a considerar 
para la monitorización de ACG en el futuro, ya que evita el uso de radiación asociado a la 
TEP/TC. Un estudio reciente de comparación entre TEP/TC y TEP/RM ha demostrado 
buena correlación entre ambas pruebas tanto en la valoración cualita5va como 
semicuan5ta5va de vasculi5s ac5va (65). 
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OBJETIVOS 
 
Obje'vo general 
 
El obje5vo general del presente proyecto de inves5gación es evaluar el valor de las 
técnicas de imagen en la mejora del diagnós5co y la monitorización de pacientes con ACG. 
 
Obje'vos específicos 
 
Entre los obje5vos específicos se incluyen:  
 

1. Definir puntos de corte óptimos del GIM para el diagnóstico por ecografía de 
pacientes con ACG. 

 

2. Analizar el impacto del riesgo cardiovascular en la precisión diagnóstica de la 
ecografía en pacientes con ACG. 

 

3. Evaluar el rendimiento diagnóstico de la ecografía y otras técnicas de imagen en 
pacientes con ACG-GV. 

 

4. Comparar las limitaciones de la ecografía respecto a otras técnicas de imagen en 
el diagnóstico de pacientes con ACG. 
 

5. Determinar la utilidad de los criterios de clasificación que incluyen imagen para el 
diagnóstico de ACG 

 

6. Explorar la relación entre los fenotipos ecográficos y el tipo de complicaciones 
isquémicas asociadas en pacientes con ACG 
 

7. Evaluar el valor pronóstico de la ecografía en la predicción de recidiva en 
pacientes con ACG durante el seguimiento  
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Objective: To determine the optimal ultrasound (US) cut-off values for cranial
and extracranial arteries intima media thickness (IMT) to discriminate between
patients with and without giant cell arteritis (GCA).

Methods: Retrospective observational study including patients referred to
an US fast-track clinic. All patients underwent bilateral US examination of
the cranial and extracranial arteries including the IMT measurement. Clinical
confirmation of GCA after 6 months was considered the gold standard for
diagnosis. A receiver operating characteristic (ROC) analysis was performed
to select the cut-off values on the basis of the best tradeoff values between
sensitivity and specificity.

Results: A total of 157 patients were included, 47 (29.9%) with clinical
confirmation of GCA after 6 months. 41 (87.2%) of patients with GCA had
positive US findings (61.7% had cranial and 44.7% extracranial involvement).
The best threshold IMT values were 0.44mm for the common temporal artery;
0.34 mm for the frontal branch; 0.36 mm for the parietal branch; 1.1 mm for
the carotid artery and 1 mm for the subclavian and axillary arteries. The areas
under the ROC curves were greater for axillary arteries 0.996 (95% CI 0.991–
1), for parietal branch 0.991 (95% CI 0.980–1), for subclavian 0.990 (95% CI
0.979–1), for frontal branch 0.989 (95% CI 0.976–1), for common temporal
artery 0.984 (95% CI 0.959–1) and for common carotid arteries 0.977 (95%
CI 0.961–0.993).

Frontiers in Medicine 01 frontiersin.org
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Conclusion: IMT cut-off values have been identified for each artery. These
proposed IMT cut-off values may help to improve the diagnostic accuracy of
US in clinical practice.

KEYWORDS

ultrasound, giant cell (temporal) arteritis, vasculitis, imaging, arteries

Introduction

Giant cell arteritis (GCA) is the most frequent systemic
vasculitis in elderly patients. An early diagnosis and prompt
treatment is crucial to prevent serious complications (1–
3). Ultrasound (US) is a valid and reliable tool to detect
inflammation in patients with GCA, the non-compressible halo
sign being the most relevant US finding. It has been defined by
the US OutcomeMeasures in Rheumatology (OMERACT) large
vessel vasculitis working group as a “homogenous, hypoechoic
wall thickening that is well delineated toward the luminal side
that is visible both in longitudinal and transverse planes, most
commonly concentric in transverse scans” (4). According to
recent EULAR recommendations, patients with high clinical
suspicion of GCA and a positive imaging test do not need
additional tests, such as biopsy or other imaging methods,
for GCA diagnosis (5). However, false-positive halos may be
present in other forms of vasculitis (e.g., in ANCA-associated
vasculitis), amyloidosis (6), infectious diseases or even in
patients with atherosclerosis (7, 8). Thus, a positive halo needs
to be interpreted in the clinical context with an evaluation of the
pretest probability (9).

Although the halo sign has been considered the most
useful sign to support GCA diagnosis, it can be highly
influenced by the sonographer skills and the quality of the
US equipment for Doppler settings and artifacts. Sensitivity is
highly variable between studies, showing a pooled sensitivity of
77% and a pooled specificity of 96% compared to the clinical
diagnosis of GCA (10). Nowadays, thanks to the availability
of high resolution transducers, intima media thickness (IMT)
of cranial and extracranial arteries can be accurately measured
as homogeneous, hypoechoic or anechoic structure delineated
by two parallel hyperechoic margins (11). An increased IMT
suggestive of GCA may be easily assessed by US, giving the
classical appearance of a halo sign using color Doppler mode.
However, few data are published regarding the optimal cut-o�
values for IMT to di�erentiate patients and controls in clinical
practice (12, 13), and only one group studied the subclavian and
common carotid arteries, which should require replication.

Our primary objective is to define cut-o� values for
cranial and extracranial arteries to discriminate patients with
and without GCA.

Materials and methods

Patients

This is a retrospective observational study including patients
referred to a US fast-track pathway (14) for screening of possible
GCA from 2019 to 2021. In our academic center, patients with
suspected GCA are referred for US examination within 24 h
per protocol. A bilateral US exam of the cranial (superficial
temporal arteries and its frontal and parietal branches) and
extracranial (carotid, subclavian, and axillary arteries) arteries
is performed as part of the diagnostic work-up. The following
inclusion criteria were applied: patients age > 18 years with
GCA suspicion according to clinician criteria (history of
ESR > 20 mm/h or CRP > 5 mg/l, or cranial/extracranial
symptoms of GCA or PMR symptoms). Patients with a previous
diagnosis or clinical history of GCA were excluded. All exams
were performed in routine daily practice conditions including
consecutive patients.

Data collection

The following variables were collected: demographics,
presenting symptoms, previous use of glucocorticoids
or polymyalgia diagnosis, and laboratory variables as C-
reactive protein (CRP), erythrocyte sedimentation rate (ESR),
hemoglobin and platelets. GCA clinical diagnosis after
6 months follow-up by the referring rheumatologist was the
gold standard for diagnosis.

Ultrasound assessment

All patients underwent bilateral US examination of the
three temporal artery (TA) segments (common superficial TA,
it parietal and frontal branches) and extracranial (common
carotid, subclavian and axillary) arteries within 24 h per protocol
(excluding weekends with delays up to 48 h). The exam was
performed in a supine position, by the same evaluator (JMC)
using an EsaoteMyLab8 (Esaote, Genoa). For superficial TA
at it parietal and frontal branches we used a 12–18 MHz

Frontiers in Medicine 02 frontiersin.org
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frequency transducer [B-mode frequency, 18 MHz; depth,
15 mm; focus point at approximately 3–5 mm below the skin
surface, depending on the depth of the segment; color Doppler
frequency, 11 MHz, pulse repetition frequency (PRF), 2.0
KHz]. An 8–14 frequency transducer was used for extracranial
arteries (B-mode frequency, 14 MHz; depth, 3 cm; focus at
2 cm below the skin surface depending on the depth of the
segment; color Doppler frequency, 9 MHz; PRF, 3.0 kHz). The
subclavian arteries were scanned at the infraclavicular fossa and
axillary arteries at the axillary fossa. The IMT was measured
in gray scale mode and the presence of a non-compressible
halo sign was checked in all arteries. We checked the presence
of a halo defined according to the recent OMERACT Large
Vessel Vasculitis UltrasoundWorking Group definition (4). The
measurement of the IMT of each artery was made from the
luminal–intimal interface to the medial–adventitial interfaces
on the arterial wall distal to the probe on longitudinal planes.
The measurement of the IMT was obtained on B mode in
all arteries (not only those showing a halo). For the frontal
and parietal branches, the IMT was measured approximately
1 cm distal to the bifurcation of the superficial TA, and
for axillary arteries at the level of the humeral head. Color
Doppler signal was used to confirm the correct measurement
of the IMT in doubtful cases. The presence of a halo and/or
compression sign in temporal arteries and the presence of
a halo in extracranial arteries was considered a positive US
finding for GCA.

Statistical analysis

Quantitative data were described as mean (S.D.)
and qualitative variables as absolute frequency and/or
corresponding percentages. Mean IMT values of each
artery were compared between patients according to GCA
clinical diagnosis by independent samples T-test. Receiver
operating characteristics (ROC) analysis was performed and
the Youden index was used to determine the optimal cut-
o� value for IMT of each artery. SPSS software (version
23.0; IBM, Armonk, NY, United States) was used for
statistical analysis.

Ethical approval

This study was performed in accordance with the
ethical standards of the responsible committee on human
experimentation and the Helsinki Declaration of 1975, as
revised in 1983. Research ethics committee approval for
the protocol was obtained prior to commencing the study
(RHEUM0322) and written informed consent was determined
to be not mandatory.

Results

Patients’ characteristics

A total of 157 patients evaluated in theUS fast-track pathway
were included for analysis, of whom 67.5% were female and
mean (SD) age was 73.7 (10.8) years, median (interquartile
range 25th–75th) 74 (66–82). Polymyalgia rheumatica diagnosis
before US examination was present in 43 (27.4%) patients and
78 (50%) patients were on steroids before US examination, mean
(SD) corticosteroid dose was 48.4 (146.5) mg/day (min 2.5, max
1,000). After 6-months of follow-up, 47 (29.9%) patients had
GCA clinical confirmation according to clinician diagnosis. TA
biopsy was performed per clinician criteria in 31 patients, 10
(43.5%) with positive results. Clinical, laboratory and main US
findings of patients with and without GCA are shown inTable 1.
GCA patients had higher acute phase reactants: CRP [mg/dL)
10.7 (18.2) vs. 3.8 (5), p = 0.001 and ESR (mm/h) (68.2 (34) vs.
45 (31.8), p = 0.001].

Ultrasound findings

US findings are presented in detail in Tables 1, 2. In total,
41 (87.2%) patients with GCA and only 5 (4.5%) patients
without GCA had positive US findings (overall sensitivity 87.2%,
specificity 95.5%, positive predictive value 89.1%, negative
predictive value 94.6%). Among patients with GCA, the most
frequent finding was temporal artery involvement in 29 (61.7%)
patients, followed by extracranial involvement in 21 (44.7%)
patients and 9 (19.1%) patients with a mixed pattern of cranial
and extracranial arteries involvement (Figure 1).

Intima media thickness cut-off values

Values of IMT of cranial and extracranial arteries in patients
with and without GCA are shown in Table 2. The IMT cut-o�
values showing the highest diagnostic accuracy to discriminate
between patients with and without GCA were for the cranial
arteries (0.44 mm for the common superficial temporal artery;
0.34 mm for the frontal branch and 0.36 mm for the parietal
branch) and for the extracranial arteries (1.1 mm for the carotid
artery and 1 mm for the subclavian and axillary arteries)
(Table 2). The area under the ROC curve of the IMT for
a clinical diagnosis of GCA was 0.984 (95% CI 0.959–1) for
common superficial temporal artery, 0.989 (95% CI 0.976–1)
for frontal branch, 0.991 (95% CI 0.980–1) for parietal branch,
0.977 (95% CI 0.961–0.993) for carotid, 0.99 (95% CI 0.979–1)
for subclavian and 0.996 (95% CI 0.991–1) for axillary arteries.
Sensitivities and specificities of each IMT cut-o� value are
shown in Table 2.

Frontiers in Medicine 03 frontiersin.org



32 
 

 

fmed-09-981804 August 22, 2022 Time: 16:7 # 4

López-Gloria et al. 10.3389/fmed.2022.981804

TABLE 1 Clinical, laboratory and US findings of patients with and without GCA.

Total
n = 157

Patients with GCA
n = 47 (29.9)

Patients without GCA
n = 110 (70.1)

P

Demographics
Age, mean (SD) 73.7 (10.8) 75.3 (11.3) 73 (10.6) 0.245
Female, n (%) 106 (67.5) 31 (66) 75 (68.2) 0.785
Arterial hypertension, n (%) 96 (61.5) 30 (65.2) 66 (60) 0.541
Mellitus diabetes, n (%) 37 (23.7) 13 (28.3) 24 (21.8) 0.388
Smoker, n (%) 16 (10.3) 6 (13) 10 (9.1) 0.458
Former smoker, n (%) 26 (16.7) 10 (21.7) 16 (14.5) 0.272
Clinical variables
Baseline use of steroids, n (%) 78 (50) 21 (45.7) 57 (51.8) 0.482
PMR diagnosis before US examination, n (%) 43 (27.4) 8 (17) 35 (31,8) 0.121
Laboratory findings
CRP (mg/dL), mean (SD) 5.9 (11.3) 10.7 (18.2) 3.8 (5) 0.001
ESR (mm/h), mean (SD) 52.8 (34.2) 68.2 (34) 45 (31.8) 0.001
Hemoglobin (g/dL), mean (SD) 13.7 (17.6) 11.7 (1.6) 14.5 (21) 0.185
Platelets 109/L, mean (SD) 293 (124.7) 335.4 (143.3) 274.7 (111.6) 0.014
US variables
Positive US findings*, n (%) 46 (29.3) 41 (87.2) 5 (4.5) <0.001
Temporal artery positive US findings, n (%) 32 (20.4) 29 (61.7) 3 (2.7) <0.001
Extracranial arteries positive US findings, n (%) 23 (14.6) 21 (44.7) 2 (1.8) <0.001
Temporal + extracranial arteries positive US findings, n (%) 9 (5.7) 9 (19.1) 0 (0) <0.001

PMR, polymyalgia rheumatica; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; US, ultrasound; SD, standard deviation; *Presence of a halo and/or compression sign in
temporal arteries and/or presence of a halo in extracranial arteries.

Discussion

Few studies have defined IMT cut-o� values for GCA
diagnosis after adequate evaluation. In this observational cross-
sectional study, we provide the optimal cut-o� values for IMT of
cranial and extracranial arteries.

Several studies have shown the usefulness and good
performance of US for the diagnosis of GCA (15–19) and
this has led to the recent EULAR recommendations (5)
identifying US as the test of initial imaging in patients
with suspected GCA presenting with predominantly cranial
symptoms. Although the halo sign is considered the most
characteristic US finding of GCA, the measurement of IMT
provides a more accurate diagnosis, probably because it is
not influenced by potential Doppler artifacts. However, when
analyzing a quantitative measure as a diagnostic test it is
important to provide the optimal cut-o� values to di�erentiate
between patients and controls.

In our sample, 87.2% of patients with GCA had positive
US results with a positive predictive value of 89.1%. The most
frequent finding was the involvement of the temporal arteries
(61.7% of patients), followed by extracranial involvement
(44.7%). The area under the ROC curve of each explored
artery were high with excellent sensitivities and specificities
and proposed IMT cut-o� values showed the highest diagnostic
accuracy to discriminate between patients and controls. These
values are high enough to justify the use of these cut-o� values
with high diagnostic precision. Previous studies have suggested
variables cut-o� values for temporal arteries: 0.3 mm (20),

0.4 mm (21), 0.5 mm (22), 0.7 mm (23), and 1 mm (24).
Moreover, cut-o� values for extracranial arteries of 1.3 mm
(25) and 2 mm (26), and 1.5 mm (27) for the axillary artery
exclusively, have been suggested. All of them based on the
criteria and clinical experience of each author, respectively.
Our results are in line with a recent study by Je�e et al.
(12), in which they determined potential cut-o� values for
IMT in seven preselected arteries (temporal, facial, occipital,
carotid, vertebral, subclavian, and axillary) comparing them
between patients with and without GCA. They found positive
US findings in 98.4% of patients with GCA with involvement of
the temporal artery in 77.4%, and involvement of extracranial
arteries in 35.1%. In relation to the cut-o� values, they reached
high levels of diagnostic precision with an IMT of 0.4 mm
for the temporal arteries and an IMT of 1 mm for the
carotid, subclavian and axillary arteries. Our findings were
also compared with a recent study investigating IMT cut-
o� values by Schäfer et al. (13) who compared the IMT of
40 newly diagnosed GCA patients and 40 healthy controls.
In this study the control group consisted in patients with
other rheumatic and non-rheumatic diseases, but not suspected
GCA. They established cut-o� values of 0.42 mm for the
common superficial temporal artery, 0.34 mm for the frontal
branch, 0.29 mm for the parietal branch, and 1 mm for the
axillary artery. Our cut-o� values for IMT of 0.44 mm for
the common superficial temporal artery and 0.36 mm for the
parietal branch di�er from those proposed by Schäfer et al.
(0.42 for the common superficial temporal artery and 0.29 for
the parietal branch). Although we used a 18 MHz probe, these
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TABLE 2 Optimal IMT cut-off values for cranial and extracranial arteries.

Artery Side Patients
without GCA

Patients with
GCA

Cut-o�
(mm)

AUC (CI
95%)

Sensitivity
(%)

Specificity
(%)

Geometric
mean

Common superficial temporal
artery mm, mean (SD)

Right 0.33 (0.06) 0.68 (0.28) 0.43 0.997
(0.988–1)

100 97.1 0.985

Left 0.35 (0.11) 0.57 (0.21) 0.45 0.966
(0.905–1)

100 92.3 0.961

Both 0.34 (0.08) 0.63 (0.25) 0.44 0.984
(0.959–1)

94.7 95.1 0.949

Frontal branch mm, mean (SD) Right 0.26 (0.05) 0.4 (0.18) 0.34 0.994
(0.983–1)

100 97.1 0.985

Left 0.27 (0.05) 0.4 (0.18) 0.34 0.985
(0.962–1)

100 96.1 0.980

Both 0.26 (0.05) 0.4 (0.18) 0.34 0.989
(0.976–1)

100 96.6 0.983

Parietal branch mm, mean (SD) Right 0.27 (0.05) 0.43 (0.18) 0.36 0.994
(0.981–1)

100 98.9 0.994

Left 0.27 (0.05) 0.41 (0.16) 0.36 0.987
(0.967–1)

100 97.6 0.988

Both 0.27 (0.05) 0.42 (0.17) 0.36 0.991
(0.980–1)

100 98.3 0.991

Carotid mm, mean (SD) Right 0.8 (0.17) 0.88 (0.29) 1 0.974
(0.949–0.999)

100 92.6 0.962

Left 0.82 (0.15) 1 (0.42) 1.2 0.982
(0.961–1)

90.9 96.2 0.935

Both 0.81 (0.16) 0.96 (0.36) 1.1 0.977
(0.961–0.993)

90 94 0.920

Subclavian mm, mean (SD) Right 0.74 (0.18) 0.99 (0.44) 1 0.987 (0.97–1) 100 93.4 0.966
Left 0.67 (0.17) 0.9 (0.35) 1.1 0.991

(0.975–1)
100 98.3 0.991

Both 0.7 (0.18) 0.94 (0.4) 1 0.99 (0.979–1) 100 96 0.980
Axillary mm, mean (SD) Right 0.69 (0.16) 0.99 (0.5) 1 0.992

(0.982–1)
100 96 0.980

Left 0.67 (0.17) 0.99 (0.49) 1 0.998
(0.995–1)

100 98.3 0.991

Both 0.68 (0.17) 0.99 (0.49) 1 0.996
(0.991–1)

100 97.1 0.985

FIGURE 1

Longitudinal US scan (left) of the frontal branch of the left temporal artery in a patient with newly GCA diagnosis. Longitudinal US scan (right) of
the right axillary artery in patient with large vessel GCA. Both arteries show increase IMT above the proposed cut-off values.

slight di�erences should be addressed in further studies. The
proposed IMT cut-o� of 1 mm for the axillary artery coincides
with previous studies (13, 28). Our group previously presented

preliminary data on the diagnostic value of IMT cut-o� values
studying the same population included in this work, with similar
results (29).
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Examination of the axillary arteries in patients with
suspected GCA is most useful when US of the temporal arteries
is negative or inconclusive and there is a high clinical suspicion
of large vessel GCA (5). Although in this scenario it is not
clear which extracranial arteries should be examined (30). Skoog
et al. (31) recently evaluated the diagnostic performance of
an extended US protocol (which in addition to temporal and
axillary arteries, also includes subclavian, brachiocephalic, and
carotid arteries) in patients with suspected GCA. According
to their results, they found that 86% had involvement of the
temporal arteries and 28% of patients showed inflammatory
changes in both the temporal and extracranial arteries with a
sensitivity of 95% and specificity of 98%. In our population, the
sensitivity and specificity were slightly lower with values of 87.2
and 95.5%, respectively.

In 2018, De Miguel et al. (8) evaluated 40 patients with
high cardiovascular risk and found an association between
atherosclerotic disease and an increase of IMT values of the
temporal arteries. Taking into account that atherosclerosis is
prevalent in this group of patients presenting with clinical
symptoms of GCA, they proposed a cut-o� value for IMT of
0.34 mm in at least two temporal artery branches. In our study,
the cut-o� value for IMT of the temporal artery and its branches
are in accordance with that proposed by De Miguel although
the cardiovascular risk in our population was not specifically
investigated. Despite the availability of excellent IMT cut-o�
values for the cranial and extracranial arteries, it is always
important to take into account the clinical context of the patient,
since findings above the proposed IMT cut-o� values may be
present in patients with atherosclerosis.

The main strength of our study is the systematically
assessment of IMT in patients with suspected GCA in a
well-established fast-track clinic. Our study has limitations
including the retrospective design and being conducted in
a single center. The initial use of steroids was relatively
high, in almost half of the patients, that may a�ect the
sensitivity of the US examination. However, polymyalgia
rheumatica before US was present in 27.4% of the study
population, finding comparable to previous studies (1, 32,
33). Ultrasonographer was not blinded to clinical data and
clinician’s making the diagnosis were not blinded to US
findings, that may lead to bias in the diagnostic accuracy of
US, although this bias is common in all studies aiming at
validate a diagnostic tool in GCA. On the other hand, since
no gold standard is valid for GCA diagnosis, we selected
the clinical diagnosis at 6-month as the reference standard.
However, as the majority of patients may continue with
corticosteroid treatment at this time, other potential diseases
may be masked. In addition, inter-observer reliability was not
be investigated.

In summary, US of cranial and extracranial arteries has
shown great diagnostic performance as an initial diagnostic test
in patients with suspected GCA. These proposed cut-o� values

for IMT may help to improve the diagnostic accuracy of US in
clinical practice. Finally, further validation of the cut-o� values
in di�erent cohorts will be needed.
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Impact of cardiovascular risk 
on the diagnostic accuracy of the ultrasound 
Halo Score for giant cell arteritis
Juan Molina-Collada1,2*  , Katerine López Gloria1,2, Isabel Castrejón1,2  , Juan Carlos Nieto-González1,2, 
Julia Martínez-Barrio1,2  , Ana M. Anzola Alfaro1,2  , Javier Rivera1,2   and José María Álvaro-Gracia1,2   

Abstract 
Objective: To evaluate the impact of cardiovascular risk (CVR) on the diagnostic accuracy of the ultrasonographic 
(US) Halo Score in patients with suspected giant cell arteritis (GCA).

Methods: Retrospective observational study of patients referred to our US fast track clinic with suspected GCA for 
a 2-year period. The intima-media thickness (IMT) of cranial and extra-cranial arteries and the Halo Score was deter-
mined to assess the extent of vascular inflammation. The European Society of Cardiology Guidelines on CV Disease 
Prevention were used to define different categories of CVR and patients were classified according to the Systemic 
Coronary Risk Evaluation (SCORE). The gold standard for GCA diagnosis was clinical confirmation after a 6-month 
follow-up.

Results: Of the 157 patients included, 47 (29.9%) had GCA after a 6-month follow-up. Extra-cranial artery IMT was sig-
nificantly higher in patients with high/very high CVR than in those with low/moderate CVR, but only among patients 
without GCA. Non-GCA patients with high/very high CVR had also a significantly higher Halo Score in contrast with 
low/moderate CVR [9.38 (5.93) vs 6.16 (5.22); p = 0.007]. The area under the ROC curve of the Halo Score to identify 
GCA was 0.835 (95% CI 0.756–0.914), slightly greater in patients with low/moderate CVR (0.965 [95% CI 0.911–1]) ver-
sus patients with high/very high CVR (0.798 [95% CI 0.702–0.895]). A statistically weak positive correlation was found 
between the Halo Score and the SCORE (r 0.245; c = 0.002).

Conclusions: Elevated CVR may influence the diagnostic accuracy of the US Halo Score for GCA. Thus, CVR should be 
taken into consideration in the US screening for GCA.

Keywords: Ultrasound, Halo Score, Giant cell arteritis, Cardiovascular risk, Vasculitis
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Introduction
Giant cell arteritis (GCA) is the most common form of 
large vessel vasculitis [1] and a potentially life-threat-
ening inflammatory condition. When suspected, GCA 
requires prompt clinical evaluation and fast diagnostic 
imaging tests for an early and accurate diagnosis [2]. 

Due to its high specificity, the gold standard for its 
diagnosis has traditionally been considered a tempo-
ral artery (TA) biopsy. However, ultrasound (US) has 
emerged as a rapid and non-invasive imaging tool to 
detect signs of GCA. After more than 25 years since 
it was first described by Schmidt et  al. [3], US has 
displaced TA biopsy being nowadays the preferred 
method to detect GCA. Moreover, the recently pub-
lished European League Against Rheumatism (EULAR) 
guidelines recommends TA and axillary arteries (AA) 

Open Access

*Correspondence:  molinacolladajuan@gmail.com

2 Instituto de Investigación Sanitaria Gregorio Marañón (IiSGM), Madrid, Spain
Full list of author information is available at the end of the article



38 
 

 

Page 2 of 8Molina-Collada et al. Arthritis Research & Therapy          (2022) 24:232 

US exam as the first-line imaging test in centers with 
expertise when patients are presenting with cranial 
symptoms of GCA [4]. The diagnosis of GCA can be 
confirmed with US positive finding not requiring addi-
tional complementary exams. The halo sign is the 
most important US finding in GCA and it is defined 
as a homogeneous, hypoechoic wall thickening, well 
delineated towards the luminal side, visible in two 
perpendicular planes, most commonly concentric in 
transverse scan [5]. A recent meta-analysis by EULAR 
showed a pooled sensitivity of 77% and specificity of 
96% for the halo sign [6]. Furthermore, the compres-
sion sign, which is defined as a thickened arterial wall 
that remains visible upon compression, is also useful 
for GCA screening [5].

In recent years, very high-resolution transducers have 
been available for the US exam providing new tools to 
assess GCA patients as the measurement of the intima-
media thickness (IMT) by B-Mode without Doppler. In 
this context, cut-off values for TA and AA have been 
published, with excellent sensitivities and specifici-
ties (> 97%) for the diagnosis of GCA in subjects with a 
high pre-test probability [7–9]. More recently, the Halo 
Score has been proposed as a quantitative measure to 
determine the extent of vascular inflammation by US, 
incorporating the IMT of each halo [10]. According to 
these findings, the Halo Score correlates with systemic 
markers of inflammation and risk for ocular ischemia, 
and a high Halo Score (≥ 10) may help to confirm 
GCA diagnosis with high specificity (> 95%). "is novel 
scoring system has also been validated in routine care 
showing good diagnostic accuracy [11, 12].

However, IMTs above the cut-off values that mimic 
a positive halo and compression sign have been also 
described in patients not having GCA [13] leading to 
false positives in patients with atherosclerosis [14], 
intimal hyperplasia on biopsy [15], or in several dis-
orders as amyloidosis [16], vasculitis mimics, or lym-
phoma [17]. Thus, the trend towards the utilization of 
IMT cut-off values to diagnose GCA needs to be eval-
uated in the clinical context of patients with elevated 
cardiovascular risk (CVR). It has been described how 
a positive compression sign or IMTs above the tradi-
tional cut-off values may be present in patients with-
out GCA in the presence of atherosclerosis or elevated 
CVR [15]. Besides, quantitative US tools like the Halo 
Score, relying on the measurement of each artery IMT, 
may be influenced by the CVR, so an accurate inter-
pretation of the score needs to be taken into account in 
this context.

"e primary objective of this study was to evaluate 
the impact of CVR on the diagnostic accuracy of the US 
Halo Score in patients with suspected GCA.

Methods
Patients
"is was a retrospective cross-sectional study includ-
ing patients referred to a US fast track clinic (FTC) [2] 
at our Academic Center for screening of possible GCA 
over a 2-year period (from June 2019 to June 2021). 
Patients with suspected GCA are referred to this US 
clinic for examination within 24 h per protocol. For 
the purposes of this study, only consecutive patients 
with GCA suspicion were included. "e study was per-
formed in routine clinical practice conditions.

Data collection
"e following variables were collected from the elec-
tronic health records: demographics, presenting symp-
toms (headache, scalp tenderness, jaw claudication, 
visual symptoms and ocular ischemia diagnosis by an 
ophthalmologist, fever, polymyalgia rheumatica, and 
constitutional symptoms), previous use of glucocor-
ticoids, and laboratory variables as C-reactive protein 
(CRP), erythrocyte sedimentation rate (ESR), hemo-
globin, and platelets. TA biopsy data were also included 
if available. "e gold standard for GCA diagnosis was 
the clinical confirmation by the treating clinician after 
a 6 months follow-up. "e clinical GCA diagnosis could 
be dismissed according to the clinician criteria, even 
in patients fulfilling ACR 1990 criteria or with positive 
imaging tests, if another more reasonable diagnosis was 
established.

Cardiovascular risk strati!cation
To assess the CVR, the following variables were col-
lected: body weight, height and body mass index, his-
tory of acute myocardial infarction, acute coronary 
syndromes, transient ischemic attack, stroke, aortic 
aneurism, peripheral artery disease, diabetes mellitus 
with or without organ damage, estimated glomerular 
filtration rate (eGFR) using the Chronic Kidney Disease 
Epidemiology Collaboration (CKD-EPI) formula, cho-
lesterol level (total cholesterol, high-density lipoprotein 
cholesterol and low-density lipoprotein cholesterol), 
systolic and diastolic blood pressure, and smoking habit 
(current or previous smoker). "e European Society of 
Cardiology (ESC) Guidelines on CV Disease Prevention 
in clinical practice were applied to define four different 
categories of CVR [18]. We calculated the risk score of 
each patient using the available ESC CVD Risk Calcu-
lator app for mobile devices (https:// www. escar dio. 
org/ Educa tion/ ESC- Preve ntion- of- CVD- Progr amme/ 
Risk- asses sment/ esc- cvd- risk- calcu lation- app), and 
subjects were classified as very high, high, moderate, 
or low CVR. Patients with high or very high CVR were 
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compared with patients with low or moderate CVR to 
determine differences in the diagnostic accuracy of the 
Halo Score.

Ultrasound assessment
"e three TA segments (common superficial TA, its 
parietal and frontal branches) and extracranial (carotid, 
subclavian and distal axillary) arteries were bilaterally 
evaluated by US in all patients within 24 h per protocol 
(excluding weekends with delays up to 48 h). "e exam 
was performed in a supine position, by a single experi-
enced ultrasonographer (JMC) using an EsaoteMyLab8 
(Esaote, Genoa) with a hockey stick 12–18 MHz high 
frequency transducer for the temporal arteries and an 
8–14 frequency transducer for extracranial arteries. 
"e distal axillary arteries were scanned from the axil-
lary fossa. "e focus was positioned at 5 mm below the 
skin for the TA and 2–3 cm for the axillary arteries. "e 
pulse repetition frequency was 2–3 kHz. "e color box 
was set at an angle between sound waves and artery < 
60°. "e presence or absence of a halo, compression, 
stenosis, or occlusion for cranial arteries and the pres-
ence of a halo for extracranial arteries were evaluated. 
"e IMT was measured in gray scale mode in all the 
arteries included in the protocol if technically possible 
due to the maximum frequency probe (18 MHz). Dop-
pler color mode was only used to better delineate the 
lumen of the vessel to improve the visibility of the IMT 
in unclear cases. "e extent of vascular inflammation 
was quantified according to the Halo Score, identifying 
the maximum IMT in each artery and calculating the 
composite score according to predefined cut-off val-
ues. "e halo grade scores of the axillary arteries were 

multiplied by a factor of 3. "e Halo score values could 
range from 0 to 48 [10]. "e presence of a halo and/or 
compression sign in temporal arteries or the presence 
of a halo in extracranial arteries in the absence of ath-
erosclerosis was considered sufficient for a positive US 
examination. "e ultrasonographer was not blinded to 
the clinical information of the patient.

Statistical analysis
Quantitative data were described as mean (standard 
deviation, SD) and qualitative variables as absolute fre-
quency (percentages). Chi-square test or Fisher’s exact 
test were used to analyze differences between propor-
tions; Student’s t test was used for comparison between 
means. Criterion validity was evaluated using receiver 
operating characteristic (ROC) curves with GCA clini-
cal diagnosis as external criterion and construct valid-
ity was determined by Spearman’s rank correlation 
coefficient (rho). All tests were two-sided; p values < 
0.05 were considered statistically significant. "e SPSS 
software (version 23.0; IBM, USA) was used for statisti-
cal analysis.

Ethical approval
"is study was performed in accordance with the ethi-
cal standards of the responsible committee on human 
experimentation and the Helsinki Declaration of 1975, 
as revised in 1983. Research ethics committee approval 
for the protocol was obtained prior to commencing the 
study (RHEUM0322). "e committee determined that 
written informed consent was not mandatory.

Fig. 1 Flowchart of patients included in the FTC. FTC, fast track clinic; US, ultrasound; GCA, giant cell arteritis
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Results
Patient characteristics
A total of 157 patients referred to the FTC were included 
for analysis; 106 (67.5%) were female with a mean age of 

73.7 years. Figure 1 shows the patient flow diagram. After 
6 months of follow-up, 47 (29.9%) patients were clinically 
diagnosed of GCA by the treating clinician. Polymyalgia 
rheumatica diagnosis before US examination was present 

Table 1 Clinical, laboratory variables, and US findings in patients with or without GCA 

Abbreviations: GCA , giant cell arteritis; PMR, polymyalgia rheumatica; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; US, ultrasound; HDL, high-density 
lipoprotein; LDL, low-density lipoprotein; SD, standard deviation

Total
n = 157

Patients with GCA 
n = 47 (29.9)

Patients without GCA 
n = 110 (70.1)

p

Demographics
Age, mean (SD) 73.7 (10.8) 75.3 (11.3) 73 (10.6) 0.245

Female, n (%) 106 (67.5) 31 (66) 75 (68.2) 0.785

Clinical variables
Baseline use of steroids, n (%) 78 (50) 21 (45.7) 57 (51.8) 0.482

PMR diagnosis before US examination, n (%) 43 (27.4) 8 (17) 35 (31,8) 0.121

Body mass index, mean (SD) 27.2 (4.5) 26.8 (2.8) 27.4 (5.1) 0.415

Systolic blood pressure, mean (SD) 128.3 (16.8) 127.7 (19) 128.6 (15.9) 0.777

Diastolic blood pressure, mean (SD) 72.9 (10.6) 69.4 (8.6) 74.4 (11) 0.003

Hypertension, n (%) 96 (61.5) 30 (65.2) 66 (60) 0.541

Acute myocardial infarction, n (%) 6 (3.8) 1 (2.2) 5 (4.5) 0.482

Arterial revascularization, n (%) 10 (6.4) 4 (8.7) 6 (5.5) 0.451

Transient ischemic attack, n (%) 4 (2.6) 0 (0) 4 (3.7) 0.188

Acute ischemic stroke, n (%) 12 (7.7) 3 (6.5) 9 (8.2) 0.723

Peripheral artery disease, n (%) 2 (1.3) 1 (2.2) 1 (0.9) 0.522

Diabetes mellitus type 2, n (%) 37 (23.7) 13 (28.3) 24 (21.8) 0.388

Diabetes mellitus with target organ damage, n (%) 4 (2.6) 1 (2.2) 3 (2.7) 0.842

Chronic kidney disease, n (%) 28 (17.9) 6 (13) 22 (20) 0.302

 Glomerular !ltration rate (MDRD), mean (SD) 84.4 (23.4) 84.1 (22.5) 84.5 (23.8) 0.931

Current or previous smokers, n (%) 41 (26.3) 16 (34.8) 25 (22.7) 0.119

Very high CVR 70 (44.6) 23 (48.9) 47 (42.7) 0.473

High CVR 46 (29.3) 14 (29.8) 32 (29.1) 0.93

Moderate CVR 21 (13.4) 6 (12.8) 15 (13.6) 0.883

Low CVR 20 (12.7) 4 (8.5) 16 (14.5) 0.299

SCORE Score, mean (SD) 19.2 (21.2) 20.6 (21.6) 18.7 (21) 0.601

Laboratory !ndings
CRP (mg/dL), mean (SD) 5.9 (11.3) 10.7 (18.2) 3.8 (5) 0.001

ESR (mm/h), mean (SD) 52.8 (34.2) 68.2 (34) 45 (31.8) 0.001

Hemoglobin (g/dL), mean (SD) 13.7 (17.6) 11.7 (1.6) 14.5 (21) 0.185

Platelets 109/L, mean (SD) 293 (124.7) 335.4 (143.3) 274.7 (111.6) 0.014

Total cholesterol mg/dL, mean (SD) 181.9 (153.3) 161.3 (42.6) 190.6 (180.1) 0.111

 HDL cholesterol mg/dL, mean (SD) 54 (18.7) 53.1 (20.7) 54.3 (17.8) 0.723

 LDL cholesterol mg/dL, mean (SD) 97.4 (35.9) 90.8 (30.9) 100.1 (37.6) 0.142

Histology
Positive temporal artery biopsy (n = 31), n (%) 10 (32.3) 10 (43.5) 0 (0%) 0.023

US variables
Positive US !ndings, n (%) 46 (29.3%) 41 (87.2%) 5 (4.5%) < 0.001

 Temporal artery positive US !ndings, n (%) 32 (20.4%) 29 (61.7%) 3 (2.7%) < 0.001

 Extracranial arteries positive US !ndings, n (%) 23 (14.6%) 21 (44.7%) 2 (1.8%) < 0.001

 Temporal + extracranial arteries positive US !ndings, n (%) 9 (5.7%) 9 (19.1%) 0 (0%) < 0.001

Halo Score, mean (SD) 11.4 (8.3) 18.2 (9.2) 8.5 (5.9) < 0.001
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in 43 (27.4%) patients. Table  1 summarizes the baseline 
characteristics, clinical, laboratory and imaging findings 
of patients with and without GCA. Patients with GCA 
presented higher values of CRP, ESR, and platelets. TA 
biopsy was performed per clinician criteria in 31 patients 
with positive results in 10 (43.5%) GCA patients.

Cardiovascular risk assessment
According to the ESC Guidelines on CV Disease Pre-
vention, 70 (44.6%) patients were classified as very high 
CVR, 46 (29.3%) as high CVR, 21 (13.4%) as moderate 
CVR, and 20 (12.7%) as low CVR. Overall, mean score 
SCORE was 19.2 (21.2). "ere were no differences in 
CVR between patients with and without GCA (mean 
SCORE 20.6 [21.6] vs 18.7 [21]; p = 0.601) (Table 1).

Ultrasound !ndings
Patients with GCA presented positive US findings more 
frequently than subjects without GCA (41 [87.2%] vs 5 

[4.5%]; p < 0.001). Sensitivity and specificity of US vs GCA 
clinical confirmation was 87.2% and 95.5%, respectively, 
and positive and negative likelihood ratio was 19.38 and 
0.13, respectively. Among patients with GCA, 29 (61.7%) 
had TA involvement and 21 (44.7%) had extra-cranial 
arteries inflammation according to US examination. A 
mixed pattern with involvement of both TA and extrac-
ranial arteries was found in 9 (19.1%) patients. Twenty 
(42.6%) patients had exclusive cranial involvement, while 
12 (25.5%) had exclusive extracranial involvement. Mean 
Halo Score was significantly higher in patients with GCA 
(18.2 (9.2) vs 8.5 (5.9); p < 0.001) (Table 1).

Impact of cardiovascular risk on the intima-media 
thickness of cranial and extracranial arteries
Among patients without GCA, extra-cranial artery IMT 
was significantly higher in patients with high/very high 
CVR than in those with low/moderate CVR (carotid IMT 
0.83 (0.16) vs 0.74 (0.13); p < 0.001, subclavian IMT 0.74 

Table 2 Measurements of IMT in cranial and extracranial arteries and Halo Score values according to CVR

SD, standard deviation

Total
n = 157

Patients with GCA 
n = 47

Patients without GCA 
n = 110

Patients with 
high/very high 
CVR
n = 37 (78.7%)

Patients with 
low/moderate 
CVR
n = 10 (21.3%)

p Patients with 
high/very high 
CVR
n = 79 (71.8%)

Patients with 
low/moderate 
CVR
n = 31 (28.2%)

p

Super!cial temporal artery (right) 
mm, mean (SD)

0.43 (0.21) 0.74 (0.26) 0.39 (0.02) 0.094 0.34 (0.06) 0.31 (0.07) 0.320

Super!cial temporal artery (left) mm, 
mean (SD)

0.44 (0.19) 0.58 (0.23) 0.52 (0.15) 0.695 0.35 (0.12) 0.35 (0.07) 0.994

Super!cial temporal artery (both) 
mm, mean (SD)

0.43 (0.2) 0.66 (0.25) 0.45 (0.11) 0.025 0.35 (0.09) 0.32 (0.07) 0.354

Frontal branch (right) mm, mean (SD) 0.3 (0.12) 0.41 (0.18) 0.34 (0.17) 0.37 0.25 (0.04) 0.26 (0.07) 0.401

Frontal branch (left) mm, mean (SD) 0.3 (0.12) 0.42 (0.18) 0.28 (0.14) 0.096 0.27 (0.05) 0.26 (0.04) 0.832

Frontal branch (both) mm, mean (SD 0.3 (0.12) 0.42 (0.18) 0.31 (0.15) 0.056 0.26 (0.05) 0.26 (0.06) 0.577

Parietal branch (right) mm, mean (SD) 0.32 (0.13) 0.45 (0.19) 0.33 (0.1) 0.125 0.27 (0.04) 0.28 (0.07) 0.504

Parietal branch (left) mm, mean (SD) 0.31 (0.12) 0.41 (0.16) 0.39 (0.16) 0.006 0.27 (0.06) 0.28 (0.09) 0.288

Parietal branch (both) mm, mean (SD) 0.32 (0.12) 0.43 (0.17) 0.35 (0.12) 0.102 0.27 (0.04) 0.28 (0.08) 0.173

Carotid artery (right) mm, mean (SD) 0.82 (0.21) 0.85 (0.17) 1 (0.54) 0.112 0.83 (0.17) 0.72 (0.14) 0.002

Carotid artery (left) mm, mean (SD) 0.88 (0.28) 0.92 (0.25) 1.2 (0.6) 0.310 0.84 (0.15) 0.76 (0.12) 0.006

Carotid artery (both) mm, mean (SD) 0.85 (0.25) 0.88 (0.21) 1.2 (0.6) < 0.001 0.83 (0.16) 0.74 (0.13) < 0.001

Subclavian artery (right) mm, mean 
(SD)

0.81 (0.3) 0.9 (0.34) 1.2 (0.6) 0.845 0.78 (0.17) 0.62 (0.14) < 0.001

Subclavian artery (left) mm, mean 
(SD)

0.73 (0.26) 0.81 (0.26) 1.1 (0.45) 0.901 0.71 (0.18) 0.58 (0.13) < 0.001

Subclavian artery (both) mm, mean 
(SD)

0.77 (0.28) 0.86 (0.31) 1.2 (0.5) 0.001 0.74 (0.18) 0.6 (0.13) < 0.001

Axillary artery (right) mm, mean (SD) 0.78 (0.34) 0.93 (0.41) 1.2 (0.72) 0.268 0.72 (0.16) 0.6 (0.15) 0.001

Axillary artery (left) mm, mean (SD) 0.77 (0.34) 0.92 (0.36) 1.23 (0.78) 0.0.92 0.71 (0.16) 0.57 (0.15) < 0.001

Axillary artery (both) mm, mean (SD) 0.77 (0.34) 0.92 (0.38) 1.22 (0.73) 0.021 0.72 (0.16) 0.59 (0.15) < 0.001

Halo Score, mean (SD) 11.39 (8.3) 18.5 (8.8) 17.2 (10.6) 0.69 9.38 (5.93) 6.16 (5.22) 0.007



42 
 

 

Page 6 of 8Molina-Collada et al. Arthritis Research & Therapy          (2022) 24:232 

(0.18) vs 0.6 (0.13); p < 0.001 and axillary IMT 0.71 (0.16) 
vs 0.57 (0.15); p < 0.001) (Table 2). Similarly, numerically 
higher IMT values were found in TA in patients with 
high/very high CVR vs low/moderate CVR in patients 
without GCA but without statistical significance.

Regarding the GCA group, patients with high/very 
high CVR had significantly higher IMT measurements 
in superficial TA (0.66 [0.25] vs 0.45 [0.11]; p = 0.025) 
and numerically higher IMT values in frontal and pari-
etal branches (0.42 (0.18) vs 0.31 (0.15); p = 0.056 and 
0.43 (0.17) vs 0.35 (0.12); p = 0.102, respectively). GCA 
patients showed significantly higher IMT values in 
patients with low/moderate CVR than in those with 
high/very high CVR (carotid IMT 0.88 (0.21) vs 1.2 
(0.6); p  < 0.001, subclavian IMT 0.86 (0.31) vs 1.2 (0.5); 
p = 0.001 and axillary IMT 0.92 (0.38) vs 1.22 (0.73); 
p = 0.021). However, patients with GCA and low/mod-
erate CVR were significantly younger (58.4 vs 79.9; 
p < 0.001) and had extracranial artery involvement more 
frequently (70% vs 37.8%; p = 0.07) compared with those 
with GCA and high/very high CVR.

Impact of cardiovascular risk on the diagnostic accuracy 
of the Halo Score
"e Halo Score values were significantly higher in non-
GCA patients with high/very high CVR vs low/moderate 
CVR (9.38 (5.93) vs 6.16 (5.22); p = 0.007) (Table 2). "e 
area under the ROC curve of the Halo Score to identify 
GCA was 0.835 (95% CI 0.756–0.914), slightly greater in 
patients with low/moderate CVR (0.965 [95% CI 0.911–
1]) versus patients with high/very high CVR (0.798 [95% 
CI 0.702–0.895]) (Fig.  2). A statistically weak positive 
correlation was found between the Halo Score and the 
SCORE (r 0.245; p = 0.002) (Fig. 3).

Discussion
In this observational cross-sectional study, we evaluated 
for the first time the impact of the CVR evaluation on 
the diagnostic accuracy of the most used US quantitative 
index, the Halo Score. Our main finding is that patients 
with high and very high CVR show higher US Halo Score 
affecting the diagnostic accuracy of this US index.

IMT cut-off values for GCA diagnosis have been previ-
ously described [7–9, 19], but the impact of the individu-
ally CVR on the diagnostic accuracy of US has not been 
well determined. Similar to our results, De Miguel et al 
evaluated the IMT of carotid and TA in 40 patients with 
high CVR [14]. "ey found that atherosclerotic disease 
with a carotid IMT > 0.9 mm increases the IMT of TA 
and might mimic the halo sign. "ey proposed a cut-off 
of TA IMT > 0.34 mm in at least two branches to mini-
mize false positives in a GCA diagnosis, achieving high 
specificity (> 95%). In this study, the authors did not eval-
uate the impact of atherosclerosis or CVR in the extrac-
ranial (p.e axillary) artery IMT. More recently, Martire 
et al. [20] investigated the performance of previously pro-
posed IMT cut-off values [7], scanning the temporal and 
axillary arteries in a cohort of non-GCA. "ey found that 
CVR was associated with higher IMT values, especially 
at superficial temporal artery level, showing IMT values 
higher than the proposed cut-off values in 21% of healthy 
subjects with high/very high CVR, and in only 3.2% of 
subjects with low/moderate CVR.

To our knowledge, this is the first study specifically 
design to evaluate the diagnostic performance of the 
US Halo Score for GCA in different CVR subgroups of 
patients. According to our findings, the diagnostic accu-
racy of the US Halo Score is reduced in patients with 
high/very high CVR in comparison with patients with 
low/moderate CVR. A possible explanation is that the 

Fig. 2 Diagnostic accuracy of the Halo Score for a clinical diagnosis of GCA after 6 months follow-up in A all LVV suspected patients, B patients with 
high to very high CVR, and C patients with low to moderate CVR. Youden index was used to determine the optimal cut-off points. AUC, area under 
the curve, LR+, positive likelihood ratio; LR−, negative likelihood ratio; ROC, receiver operating characteristic; Sens, sensitivity; Spec, specificity
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Halo Score is based on the measurement of the halo (or 
increased IMT), which would be influenced by the CVR 
of each individual patient. Our results are in line with 
other previously published by Martire et al. [20], although 
they studied a slightly different population (healthy sub-
ject without GCA or PMR), in contrast with a suspected 
GCA population in our cohort. In agreement with de 
Miguel et  al. results [14], a numerically higher IMT of 
TA were found in patients with high/very high CVR, 
although we did not specifically include atherosclerosis in 
our analysis. Subjects without GCA with high/very high 
CVR had numerically higher IMT of TA and significantly 
higher IMT of extracranial arteries than those with low/
moderate CVR (Table  2). Similarly, GCA patients with 
high/very high CVR had higher IMT of TA. Surprisingly, 
among patients with GCA, IMT of extracranial arter-
ies was higher in those with low/moderate CVR. How-
ever, these results are explained by the fact that patients 
with GCA and extracranial involvement are significantly 
younger than those with TA involvement and, therefore, 
they had lower CVR. Our results highlight the impor-
tance of appropriate interpretation of IMT values when 
assessing patients with suspected GCA. #e ultrasonog-
rapher should be cautious when assessing patients for 
GCA screening and be able to discard the disease even 
with IMT values above the diagnostic cut-offs if patients 
have a low pre-test probability and elevated CVR.

#e main strength of the present study is that it is 
the first to evaluate the impact of CVR on the diag-
nostic accuracy of the Halo Score for GCA diagnosis, 

in a relatively large cohort of patients with suspected 
GCA evaluated in a well stablished FTC. #is study 
has several limitations including the retrospective 
design and the limited data for some ancillary studies 
as TAB which was only performed per clinician crite-
ria, consistent with real-world clinical practice. Sec-
ond, the ultrasonographer was not blinded to clinical 
data. #ird, intra and inter-observer reliability was not 
investigated.

In summary, high and very high CVR may influence 
the diagnostic accuracy of the US Halo Score leading 
to false-positive findings in these patients. Higher IMT 
values may be found in cranial and extracranial arter-
ies in subjects with high/very high CVR without GCA. 
#us, CVR should be taken into consideration in the US 
vascular assessment of patients with suspected GCA. 
#ese results need to be confirmed in additional cohorts 
to determine the need of a modified US Halo Score in 
patients with high and very high CVR.
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Juan Carlos Nieto-González, Katerine López, Fernando Montero, Laura Trives  , 
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ABSTRACT
Objective: To assess the accuracy of ultrasound (US) versus fluorodeoxyglucose—positron emission tomography/computed tomography (FDG-
PET/CT) to identify extracranial involvement in large vessel vasculitis (LVV).
Methods: A retrospective observational study of patients with suspected LVV. All patients underwent US exam within 24 h per protocol. 
FDG-PET/CT was performed according to clinician criteria. The gold standard for LVV diagnosis was clinical confirmation after 6 months.
Results: Of the 113 patients included (74.3% female, mean age 74 years), 37 (32.7%) were diagnosed with LVV after 6 months. The sensitivity 
and specificity of US were 86.5% and 96.1%, respectively. Only 12 (42.9%) of 28 patients undergoing a FDG-PET/CT per clinician criteria 
showed positive findings. The sensitivity and specificity of FDG-PET/CT for LVV were 61.1% and 90%, respectively. Taking FDG-PET/CT as 
the reference, US showed extracranial inflammation in 10/12 (83.3%) and detected 2 (12.5%) additional cases of extracranial involvement 
with negative FDG-PET/CT. Conversely, FDG-PET/CT was positive in two patients with negative US (one isolated aortitis and one aortoiliac 
involvement).
Conclusions: US and FDG-PET/CT are both valid tools to detect extracranial involvement. The presence of US extracranial artery inflammation 
is consistent with FDG-PET/CT examination, although a negative US scan does not rule out extracranial involvement.
KEYWORDS: Ultrasound; FDG-PET/CT; vasculitis; giant cell arteritis
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Introduction
Giant cell arteritis (GCA) is the most common form of 
large vessel vasculitis (LVV) [1]. Although the classic pre-
sentation of GCA involves the cranial arteries, the aorta 
and its branches (extracranial arteries) can be also affected 
in certain proportion of patients [2]. LVV with extracra-
nial involvement may be more challenging to diagnose 
as the clinical manifestations are less specific including 
fever or weight loss [3] and present less frequently cranial
manifestations [4].

Overall, LVV presentation is a potentially life-threatening 
inflammatory condition, in which feasible and fast diagnos-
tic imaging testing is strongly recommended for an early and 
accurate diagnosis [5]. Traditionally, the gold standard for its 
diagnosis was a temporal artery (TA) biopsy. Although highly 
specific, a TA biopsy exhibits low sensitivity. The American 
College of Rheumatology (ACR) criteria [1] are meant useful 
to classify patients for their inclusion in clinical trials, while 
its use for diagnostic purposes lacks specificity to support 
clinical diagnosis [6]. In recently published European League 

Against Rheumatism (EULAR) recommendations, a TA and 
axillary arteries ultrasound (US) exam has been proposed as 
a first-line imaging test in centres with expertise in patients 
presenting with predominantly cranial symptoms of GCA [7]. 
US may potentially be used for the assessment of extracranial 
artery inflammation [2]. However, the value of this tech-
nique in assessing extracranial GCA is still unclear [8, 9]. 
To this respect, 18 F-fluorodeoxyglucose—positron emission 
tomography/computed tomography (FDG-PET/CT) has been 
considered the reference standard for detecting extracranial 
involvement. Moreover, EULAR recommendations give no 
priority to which imaging modality should be performed 
preferably in large vessel GCA [7], and studies comparing 
the diagnostic value of both imaging modalities are limited 
[10–12].

The primary objective of this study is to evaluate the clin-
ical value of US versus FDG-PET/CT to detect extracranial 
artery involvement in patients with LVV. Our secondary objec-
tive includes the evaluation of both imaging techniques to 
detect cranial involvement.
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Figure 1. Flowchart of patients included in the FTP. FDG: fluorodeoxyglucose.

Methods
Patients
This is a retrospective observational study including patients 
referred to a US fast-track pathway (FTP) [5] for screening 
of possible LVV over a 2-year period. At our institution, 
patients with suspected LVV are referred for US examination 
within 24 h per protocol. An US exam is performed on both 
cranial and extracranial arteries (carotid, subclavian, and axil-
lary arteries) as part of the diagnostic workup since 2019. 
FDG-PET/CT is performed according to the treating clini-
cian. For the purposes of this study, only patients with GCA 
suspicion without a previous diagnosis who were referred to 
this unit were consecutively included (Figure 1). The study 
was performed in routine daily practice conditions including 
consecutive unselected patients.

Data collection
The following variables were collected from the elec-
tronic health records: demographics; presenting symptoms 
(headache, scalp tenderness, jaw claudication, visual symp-
toms and ocular ischaemia diagnosis by an ophthalmol-
ogist, fever, polymyalgia, and constitutional symptoms), 
previous use of glucocorticoids, and laboratory variables such 
as C-reactive protein (CRP), erythrocyte sedimentation rate 
(ESR), haemoglobin, and platelets. Additional ancillary tests 
including TA biopsy and FDG-PET/CT were reviewed and 
collected if available. The gold standard for LVV diagnosis 
was the clinical confirmation by the referring rheumatologist 
after a 6-month follow-up. In our centre, diagnosis of LVV 
is usually made taking into account clinical symptoms, ele-
vated CRP and/or ESR, positive imaging findings with uptake 
in FDG-PET/CT in at least one large artery consistent with 
vasculitis and/or positive US findings, and if response to 
immunosuppressive treatment is present. Patients > 50 years 
of age are usually classified as GCA in accordance with the 
revised 2012 Chapel Hill consensus criteria whereas Takayasu 
arteritis may be supported by the application of ACR criteria 

from 1990. The clinical GCA diagnosis could be dismissed 
according to the clinician criteria, even in patients fulfilling 
ACR criteria or with positive imaging tests, if another more 
reasonable diagnosis was established.

Ultrasound assessment
All patients underwent bilateral US examination of the three 
TA segments (common superficial TA, its parietal, and frontal 
branches) and extracranial (carotid, subclavian, and axillary) 
arteries within 24 h per protocol. The exam was performed 
in a supine position, by the same evaluator (JMC) at the 
same centre using an EsaoteMyLab8 (Esaote, Genoa) with 
a high frequency (12–18 MHz) transducer. The subclavian 
arteries were scanned from the infraclavicular fossa and axil-
lary arteries from the axillary fossa. For each artery, the 
presence or absence of a halo sign was evaluated. A halo 
was defined as a homogenous, hypoechoic wall thickening, 
well-delineated towards the luminal side, visible both in lon-
gitudinal and transverse planes, most commonly concentric in 
transverse scans, according to the recent OMERACT Large 
Vessel Vasculitis Ultrasound Working Group definitions [13]. 
The presence of a halo and/or compression sign in temporal 
arteries and the presence of a halo and/or an intima-media 
thickness >1 mm in large vessel (LV) arteries was considered a 
positive US finding,

FDG-PET/CT assessment
FDG-PET/CT was performed according to clinician crite-
ria if considered necessary for diagnosis, usually in patients 
with high extracranial involvement suspicion (fever, consti-
tutional symptoms, bruits, or arm claudication) or patients 
with negative US scan but high pretest probability of LVV. 
All FDG-PET/CT scans were performed at the same centre 
using a Siemens Biograph 6–4 R TruePoint PET/CT Scanner 
(Siemens Medical Systems, Knoxville, TN, USA). All PET 
images were assessed by expert nuclear medicine physicians, 
but not blinded to clinical data or US findings. An artery 
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FDG uptake higher than liver uptake was defined as positive. 
The qualitative FDG uptake in the aorta, its aortic branches 
(carotid, axillary, and subclavian arteries), iliofemoral and 
cranial arteries was also registered. An overall interpretation 
of the whole FDG-PET/CT scan was made and was regis-
tered as a dichotomous variable: consistent with LVV or not 
consistent with LVV.

Temporal artery biopsy
Biopsy results were reported as positive or negative for GCA 
based on the report of the pathologist. A positive biopsy was 
defined as a biopsy showing vasculitis characterized by a pre-
dominance of mononuclear cell infiltration or granulomatous 
inflammation, with or without the presence of multinucleated 
giant cells [14].

Statistical analysis
Chi-square test or Fisher’s exact test were used to analyse dif-
ferences between proportions; Student’s t-test was used for 
comparison between means. The sensitivity and specificity 
of US and FDG-PET/CT were calculated with the clinical 
diagnosis as the reference standard. All tests were two-sided;
p values < .05 were considered statistically significant.

Ethical approval
This study was performed in accordance with the ethical 
standards of the responsible committee on human experi-
mentation and the Helsinki Declaration of 1975, as revised 
in 1983. Research ethics committee approval for the proto-
col was obtained prior to commencing the study (JMC07-
RHEUM0321) and written informed consent was determined 
to be not mandatory.

Results
Patient characteristics
We analysed data from 113 patients referred to the FTP, of 
whom 74.3% were female and the mean age was 74 years. 
The patient flow diagram is shown in Figure 1. Polymyal-
gia rheumatica (PMR) diagnosis before US examination was 
present in 35 (31%) patients, but none of the patients included 
in the study had LVV prior to diagnosis. After 6 months of 
follow-up, 37 (32.7%) patients were diagnosed with LVV, 
34 patients with GCA, and 3 patients with Takayasu. Clin-
ical, laboratory, and imaging findings of patients with and 
without LVV are shown in Table 1. LVV patients had higher 
acute phase reactants (APR) and presented more frequently 
with headache and scalp tenderness. Among the 76 patients 
in whom the clinical diagnosis of LVV was excluded, the most 
common diagnosis were: 32 (42.1%) polymyalgia rheumatica 
(PMR), 7 (9.2%) other autoimmune diseases (one rheuma-
toide arthritis (RA), one sarcoidosis, one Sjögren’s syndrome, 
one essential mixed cryoglobulinemia, one spondyloartrhi-
tis, one IgA vasculitis, and one IgG4-related disease), 5 
(6.6%) tension headache, 4 (5.3%) migraine, 4 (5.3%) infec-
tion, 3 (3.9%) visual loss due to atherosclerosis, 3 (3.9%) 
microcrystalline arthritis, one congestive heart failure, one 
ischaemic stroke, and one trigeminal neuralgia, and one fever 
of unknown origin. Finally, 14 (18.4%) patients had no def-
inite diagnosis at 6 months of follow-up according to the 
medical health records. Seventeen patients with LVV clinical 

diagnosis did not fulfil the 1990 ACR classification criteria for 
GCA. The majority of these patients had extracranial involve-
ment in the US scan (64.7%), while only 5 (29.4%) patients 
had US TA involvement. 

Only 28 (24.8%) patients underwent a FDG-PET/CT scan 
according to the treating clinician criteria and 23 (20.4%) 
patients have available results for TA biopsy (Table 1). From a 
total of 70 patients with no additional ancillary studies apart 
from US, 7 (10%) patients had clinical diagnosis confirma-
tion of LVV at 6 months. Of the 37 LVV patients, 18 patients 
underwent FDG-PET/CT and 11 patients were positive for 
extracranial LVV (Figure 1).

Diagnostic accuracy of ultrasound in cranial and 
extracranial LVV
Only 3 (3.9%) patients without LVV versus 32 (86.5%) 
patients with LVV had positive US findings. Among patients 
with LVV, 24 (64.9%) patients had TA involvement and 
16 (43.2%) patients had extracranial LVV according to US 
examination (37.8% axillary, 29.7% subclavian, and 32.4% 
carotid artery involvement). We found a mixed pattern with 
involvement of both TA and LV arteries in 8 (21.6%) patients. 
PMR-like symptoms were found in 22 (59.5%) patients with 
LVV clinical diagnosis. Considering all LVV patients, sensitiv-
ity and specificity of US were 86.5% and 96.1%, respectively 
(85.7% and 87.1% for intracranial and 94.1% and 80.2% 
for extracranial involvement, respectively) (Table 2). When 
analysing only patients with PMR-like symptoms, sensitivity 
and specificity of US were 95.5% and 94.7%, respectively. 
Specifically, the sensitivity and specificity of the halo sign for 
LVV diagnosis were 81.1% and 98.7% (Figure 2) (Video 1), 
and of the compression sign was 48.6% and 98.7%, respec-
tively. Stenosis was found in 21.6% of patients with LVV, and 
in none of non-LVV group. Of them, six cases of stenosis were 
found in temporal arteries, whereas only two cases were found 
in extracranial arteries (both in patients with Takayasu).

Diagnostic accuracy of FDG-PET/CT in cranial and 
extracranial LVV
A total of 28 patients underwent a FDG-PET/CT, of whom 
12 (42.9%) patients showed positive findings. The mean (SD) 
time from the US scan and FDG-PET/CT evaluation was 23.4 
(28.9) days. Ten (35.7%) patients initiated glucocorticoid 
treatment before the examination. Overall, the sensitivity and 
specificity of FDG-PET/CT for LVV were 61.1% and 90%, 
respectively (55.6% and 63.2% for intracranial and 84.6% 
and 93.3% for extracranial LVV) (Table 2). Considering only 
patients with clinical diagnosis of Takayasu, FDG-PET/CT 
was able to correctly detect all cases (sensitivity 100%). How-
ever, FDG-PET/CT showed cranial artery uptake in none of 
the patients (all positive FDG-PET/CT findings in cranial LVV 
patients rely on the coexistence of extracranial LVV artery 
uptake).

Value of US with FDG-PET/CT as the reference
When FDG-PET/CT was applied as the external criteria 
for LVV diagnosis, the US showed positive extracranial 
findings in 10 (83.3%) of those 12 patients. Concerning 
the two patients in whom US did not show LV artery 
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Table 1. Clinical, laboratory and imaging findings of patients included in the fast-track pathway with and without LVV.

Total Patients with LVV Patients without LVV
n = 113 n = 37 (32.7%) n = 76 (67.3%)

Demographics
Age, mean (SD) 74 [11] 74.9 (10.8) 73 (11.2)
Female, n (%) 84 (74.3%) 27 (73%) 57.6 (75%)
Clinical variables
Baseline use of steroids, n (%) 57 (50.9%) 17 (47.2%) 40 (52.6%)
PMR diagnosis before US examination, n (%) 35 (31%) 8 (21.6%) 27 (31.5%)
Headache, n (%) 54 (47.8%) 24 (64.9%) 30 (39.5%)*

Scalp tenderness, n (%) 12 (10.6%) 8 (21.6%) 4 (5.3%)*

Jaw claudication, n (%) 16 (14.2%) 11 (29.7%) 5 (6.6%)**

Visual symptoms, n (%) 23 (20.4%) 11 (29.7%) 12 (15.8%)
Ocular ischaemia, n (%) 9 (8%) 4 (10.8%) 5 (6.6%)
Weight loss, n (%) 34 (30.1%) 15 (40.5%) 19 (25%)
Fever, n (%) 16 (14.2%) 5 (13.5%) 11 (14.5%)
Myalgias, n (%) 60 (53.1%) 22 (59.5%) 38 (50%)
Abnormal TA clinical examination, n (%) 10 (8.8%) 7 (18.9%) 3 (3.9%)*

Laboratory findings
CRP (mg/dL), mean (SD) 5 (6.2) 8.7 (7.4) 3.1 (4.5)***

ESR (mm/h), mean (SD) 55 (34.6) 70.9 (33.2) 46 (32.3)**

Haemoglobin (g/dL), mean (SD) 12.4 (1.8) 11.7 (1.5) 12.7 (1.8)**

Platelets 109/L, mean (SD) 298 (122.3) 354.3 (135.4) 270.2 (105.6)**

Fulfilling 1990 GCA criteria, n (%) 34 (30.1%) 20 (54.1%) 14 (18.4%)***

Histology
Temporal artery biopsy positive n = 23****, n (%) 8 (34.8%) 8 (40%) 0 (0%)
Imaging
FDG-PET/CT positive n = 28****, n (%) 12 (42.9%) 11 (61.1%) 1 (10%)**

 Aorta uptake n = 28****, n (%) 11 (39.3%) 10 (55.6%) 1 (10%)*

 Subclavian uptake n = 28****, n (%) 8 (28.6%) 8 (44.4%) 0 (0%)*

 Axillary uptake n = 28****, n (%) 4 (14.3%) 4 (22.2%) 0 (0%)
 Carotid uptake n = 28****, n (%) 6 (21.4%) 6 (33.3%) 0 (0%)*

 Iliac uptake n = 28****, n (%) 6 (21.4%) 5 (27.8%) 1 (10%)
 Cranial arteries uptake n = 28****, n (%) 0 (0%) 0 (0%) 0 (0%)
Positive US findings, n (%) 35 (31%) 32 (86.5%) 3 (3.9%)***

 Temporal artery positive, n (%) 25 (22.1%) 24 (64.9%) 1 (1.3%)***

 Large vessel arteries positive, n (%) 18 (15.9%) 16 (43.2%) 2 (2.6%)***

 Axillary positive, n (%) 16 (14.2%) 14 (37.8%) 2 (2.6%)***

 Subclavian positive, n (%) 11 (9.7%) 11 (29.7%) 0 (0%)***

 Carotid positive, n (%) 12(10.6%) 12 (32.4%) 0 (0%)***

 Temporal + large vessel arteries positive, n (%) 8 (7.1%) 8 (21.6%) 0 (0%)***

 Halo sign positive, n (%) 31 (27.4%) 30 (81.1%) 1 (1.3%)***

 Compression sign positive, n (%) 19 (16.8%) 18 (48.6%) 1 (1.3%)***

 Stenosis positive, n (%) 8 (7.1%) 8 (21.6%) 0 (0%)***

SD: standard deviation.
*p < .05;
**p < .01;
***p < .001 in comparisons between groups;
****Number of patients undergoing the procedure.

Table 2. Diagnostic accuracy of US and FDG-PET/CT with clinical diagnosis as external criteria in all LVV, patients with cranial LVV, extracranial LVV, and 
PMR LVV.

Sens Spec LR+ LR-

All LVV patients, n = 37 US 86.5% 96.1% 22.18 0.14
FDG-PET/CT 61.1% 90% 6.11 0.43

Cranial LVV, n = 28 US 85.7% 87.1% 6.64 0.16
FDG-PET/CT 55.6% 63.2% 1.51 0.702

Extracanial LVV, n = 17 US 94.1% 80.2% 4.75 0.07
FDG-PET/CT 84.6% 93.3% 12.63 0.16

PMR LVV, n = 22 US 95.5% 94.7% 18.02 0.05
FDG-PET/CT 66.7% 100% - 0.33

LR+, positive likelihood ratio; LR−, negative likelihood ratio; Sens, sensitivity; Spec, specificity.

involvement with positive FDG-PET/CT findings, one patient 
presented isolated aortitis and the other one aorta and 
iliac artery involvement (Table 4). Additionally, the US 

was able to detect two (12.5%) additional cases of large 
vessel involvement with negative FDG-PET/CT examination
(Table 3).
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Figure 2. Longitudinal ultrasound scan of the left carotid artery showing a ‘halo sign’ with increased intima-media thickness. White arrow: artery wall 
with increased intima-media thickness.

Discussion
In this observational cross-sectional study, we evaluated the 
diagnostic value of US to identify extracranial involvement 
in patients with suspected LVV. We found that US exhibits 
higher sensitivity to detect extracranial involvement versus 
FDG-PET/CT, with slightly lower specificity. Our findings 
open new insights in the imaging assessment of LVV patients 
and provide more data on the usefulness of the US to detect 
extracranial artery involvement.

The US is a valid tool to detect GCA and quantify the 
extent of vascular inflammation [15–21]. Although most stud-
ies include the examination of axillary arteries as part of the 
diagnostic work-up, the value of US in assessing extracranial 
involvement in GCA and which arteries should be examined 
is unclear [2, 22, 23] and FDG-PET/CT has been traditionally 
considered the reference standard for detecting extracranial 
involvement. In agreement with our results, Löffler et al.
described a high sensitivity (80%) for US to identify inflam-
mation in 30 patients with FDG-PET/CT-proven LVV [10]. In 
our population, the sensitivity of US using FDG-PET/CT as 
external criteria was similar (83.3%). An adequate training 
in detecting US supraaortic inflammation may improve the 
sensitivity of US as this technique is highly dependent on 
the operator’s experience. In our fast-track clinic, two addi-
tional cases of LVV with negative FDG-PET/CT examination 

Table 3. Ultrasound findings of patients included in the fast-track pathway 
taking FDG-PET/CT as the reference for large vessel vasculitis.

Total
n = 28

FDG-PET/CT 
positive for LLV 
n = 12* (%)

FDG-PET/CT 
negative for 
LLV n = 16 (%)

Positive US 
findings, n (%)

16 
(57.1%)

10 (83.3%) 6 (37.5%)*

 Temporal artery 
positive, n (%)

9 
(32.1%)

5 (41.7%) 4 (25%)

 Large vessel arter-
ies positive, n
(%)

12 
(42.9%)

10 (83.3%) 2 (12.5%)***

 Axillary positive, 
n (%)

11 
(39.3%)

9 (75%) 2 (12.5%)**

 Subclavian 
positive, n (%)

9 
(32.1%)

8 (66.7%) 1 (6.3%)**

 Carotid positive, 
n (%)

9(32.1%) 8 (66.7%) 1 (6.3%)**

LLV: large vessel vasculitis.
#One patient with isolated aortitis in the context of IgG4-related disease has 
been included in the analysis.
*p < .05;
**p < .01;
***p < .001 in comparisons between groups.

were identified. In a longitudinal study by Nielsen et al., 
including 46 patients with FDG-PET/CT-proven LVV [11], 
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Table 4. Comparison between US and FDG-PET/CT findings in patients with FDG-PET/CT-proven LVV. Specific arterial territories involvement of patients 
with FDG-PET/CT positive findings for LVV are summarized for each patient. Ultrasound detected no signs of inflammation in two patients with positive 
FDG-PET/CT.

Ultrasound  FDG-PET/CT

Patient TA CA SA AA TA CA SA AA Aorta IA

1a + + - - - + - - - -
2b - - - - - - - - + +
3a + - + + - + + - + +
4a + - + + - + + + + -
5a - + + + - - - - + +
6a + + + + - - + - + +
7a - + + + - + + + + +
8a - + + + - + + + + +
9c - - - - - - - - + -
10b - + + + - - + - + -
11a + + + + - + + + + -
12a + + + + - - + - + -+ positive findings for LVV; −negative findings for LVV; CA: carotid artery; SA: subclavian artery; AA: axillary artery; IA: iliac artery;
aGiant cell arteritis;
bTakayasu;
cIsolated aortitis in the context of IgG4-related disease.

they found that the majority of FDG-PET/CT positive axil-
lary arteries were US positive (only 20 of 73 axillary arteries 
were US negative and FDG-PET/CT positive). Overall, they 
found a sensitivity and specificity of US for LVV of 78% 
and 100%, respectively. Our findings yielded higher sensitiv-
ity and lower specificity of US for extracranial involvement 
(94.1% and 80.2%, respectively). Although, very dependent 
on the ultrasonographer’s experience, it has been shown that 
atherosclerosis is a potencial pitfall when evaluating cranial 
and large vessel arteries [24]. Thus, high specificities are sel-
dom achieved. An interesting finding of their results is that 
all patients with FDG-PET/CT positive findings in the axillary 
artery presented a bilateral uptake, whereas patients with pos-
itive US in axillary arteries sometimes were unilateral. Thus, 
axillary US using FDG-PET/CT as the reference, on a seg-
ment level, decreased sensitivity from 78% to 73%. Finally, 
similarly to our findings, they found two GCA patients with 
cranial and LV artery involvement on the US (one carotid and 
one axillary) with LV FDG-PET/CT negative. More recently, 
Hop et al. compared the diagnostic accuracy of axillary US in 
13 patients with FDG-PET/TC proven axillary artery inflam-
mation [12]. They found, an axillary halo in 8 of these 13 
patients. Additionally, they demonstrated that adding axillary 
artery examination to the TA alone improved sensitivity from 
52% to 71%.

Regardless of the excellent resolution of US compared with 
FDG-PET/CT, only structural changes that occur after the 
inflammatory phase of the disease can be identified. Thus, 
an increased FDG-PET/CT signal of the artery wall without 
enough intima-media thickening to cause a halo or compres-
sion sign on the US may occur in some cases. In consequence, 
FDG-PET/CT may detect inflammation at an earlier stage 
of the disease than US [25]. Moreover, aortic, intraabdom-
inal, and lower extremity artery manifestations, are often 
missed by US and easily assessed by FDG-PET/CT. This may 
explain the lower sensitivity of US to detect LVV when using 
FDG-PET/CT as the reference, in agreement with previous 
studies [10–12].

Although FDG-PET/CT is able to detect glucose uptake in 
the complete LV vascular tree, it is a very expensive and not 

always available imaging modality, usually performed weeks 
after glucocorticoid treatment initiation that may decrease the 
intensity of 18F-FDG uptake [26]. We have found that the 
US, despite the assessment of only a limited number of TA 
and large vessels, showed an excellent diagnostic accuracy 
and was able to detect two additional cases of large vessel 
involvement with negative FDG-PET/CT examination and a 
final clinical diagnosis of LVV. In both patients, FDG-PET/CT 
was performed after treatment initiation. Based on our find-
ings, we believed that US should always be the first-line 
investigation, provided the sonographer is adequately skilled 
and the examination is promptly available, not only in sus-
pected cranial but also in extracranial LVV. However, the US 
showed a relatively low specificity (80.2%) for extracranial 
LVV taking clinical diagnosis as the reference and low sen-
sitivity (83.3%) when taking FDG-PET/CT as the reference 
for LVV. Thus, the US cannot replace FDG-PET/CT when 
extracranial artery involvement is suspected and, if negative, 
FDG-PET/CT should be performed.

Including large vessel arteries, such as axillary, in the 
US examination has been deeply discussed in the literature 
with discordant results. Previous studies by Diamantopoulus 
et al. [8] and Luqmani et al. [9] showed that adding axillary 
artery US to TA assessment slightly improved the sensitivity 
of the examination. In our cohort, almost half of the patients 
(43.2%) had large vessel involvement and 10 (27%) patients 
had exclusively large vessel inflammation without the involve-
ment of TA. In consequence, the inclusion of these arteries 
increased the diagnostic yield of US. This means that, without 
scanning large vessel arteries as part of the routine examina-
tion, we would miss almost 3 out of 10 patients with LVV. 
Our results are in line with previous findings by Schmidt 
et al., reporting a substantial part of the extracranial GCA 
patients (20 out of 53) had no TA involvement on the US [2]. 
Recently, Hop et al. [12] demonstrated that adding axillary 
artery results substantially improved sensitivity from 52% to 
71%, while specificity did not change.

An additional interesting finding is the low sensitivity and 
specificity of FDG-PET/CT to detect patients with cranial 
involvement (55.6% and 63.2%, respectively), and these 
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results are based on the coexistence of extracranial LVV artery 
uptake, as FDG-PET/CT did not detect TA artery uptake in 
any of the patients. Although FDG-PET/CT has not been 
recommended for the assessment of inflammation in cra-
nial arteries [7], FDG-PET/CT uptake in cranial arteries in 
GCA has been described [27, 28]. Our findings are in line 
with EULAR recommendations on the limited value of FDG-
PET/CT for the assessment of inflammation of cranial arteries. 
However, further studies are necessary to better characterize 
the role of FDG-PET/CT in detecting cranial involvement in 
LVV patients. On the other hand, the US is of limited value 
for the assessment of the aorta given the limitations of the 
technique.

Our study has limitations including the retrospective design 
and the limited data for some ancillary studies such as TA 
biopsy and FDG-PET/CT that were only performed according 
to clinician criteria, consistent with real-world clinical prac-
tice. Baseline use of steroids was relatively high, in almost half 
of patients and especially in patients with a previous diagnosis 
of PMR, and the partial control of inflammation after treat-
ment may affect the sensitivity of both US and FDG-PET/CT. 
Moreover, delays in the FDG-PET/CT evaluation occurred 
due to the low availability of the exam which may potentially 
negativize the results. On the other hand, specific cardiovas-
cular risk assessment was not performed and the presence 
of atherosclerosis was not collected that may impact the US 
results. Reliability analysis of the US examination was not 
performed, so a less-experienced examiner may lead to less 
diagnostic accuracy to detect LVV. Finally, the ultrasonogra-
pher was not blinded to clinical data but all FDG-PET/CT 
examinations were performed after the US exam.

In conclusion, the US and FDG-PET/CT are accurate and 
valid imaging tools to detect extracranial involvement in 
patients with LVV. The presence of US extracranial artery 
inflammation is consistent with FDG-PET/CT examination. 
However, if the US is negative and extracranial involvement 
is suspected, FDG-PET/CT should be performed. Our find-
ings provide more evidence to support the use of US as the 
first-line imaging study in patients not only suspected of cra-
nial involvement but also when large vessel involvement is 
suspected.
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ABSTRACT
Objective To determine the impact of ultrasound (US) 
intrinsic limitation to assess aortitis versus FDG- PET/CT 
in patients with US- proven giant cell arteritis (GCA) and to 
identify factors associated with aortic involvement.
Methods Retrospective observational study of patients 
referred to US fast- track clinics at two academic centres 
over a 4- year period. Only patients with GCA con"rmed by 
US were included. Temporal arteries (TA) and extracranial 
arteries US were performed at baseline. FDG- PET/CT 
was performed according to clinician’s criteria. An FDG 
artery uptake at the aorta higher than liver uptake was 
considered positive for aortitis.
Results Seventy- two of 186 patients with US- proven 
GCA underwent an FDG- PET/CT; 29 (40.3%) had a positive 
FDG- PET/CT and 24 (33.3%) presented aortitis. Only 6 
(20.7%) patients with positive FDG- PET/CT had negative 
US "ndings of large vessel (LV)- GCA. Among patients with 
aortitis in FDG- PET/CT, only two (8.3%) had negative US 
"ndings of LV- GCA. Patients with aortitis were younger 
(68.9 vs 81;p<0.001), more frequently females (79.2% vs 
39.6%;p=0.002) and had higher platelets count (413.4 vs 
311.1;p=0014). Patients with aortitis presented positive TA 
US less frequently (41.7% vs 83.3%;p<0.001), but more 
LV US involvement (91.7% vs 41.7%; p<0.001) versus 
patients without aortitis. None of the patients with aortitis 
exhibited visual symptoms (0% vs 31.2%;p=0.001).
Conclusions FDG- PET/CT can detect aortitis in one out 
of every three patients with US- proven GCA. However, 
a negative US examination for LV- GCA suggests a low 
risk of aortitis. Younger and female GCA patients with 
thrombocytosis, absence of visual manifestations and 
LV- GCA on US may more frequently present aortitis by 
FDG- PET/CT.

INTRODUCTION
Giant cell arteritis (GCA) is the most common 
form of vasculitis in the older adults.1 In the 
last decades, the increasing availability of 
modern imaging techniques has shown that 
involvement of extracranial arteries, known 

as large vessel (LV)- GCA, may be present 
in up to 50% of patients.2–5 According to 
European Alliance of Associations for Rheu-
matology (EULAR) recommendations on 
the use of imaging in LV vasculitis, ultra-
sound (US), fluorodeoxyglucose- positron 
emission tomography/computed tomog-
raphy (FDG- PET/CT), MRI or CT can be 
useful for detecting mural inflammation 
or luminal changes in extracranial arteries 
to support a diagnosis of LV- GCA.6 US can 
detect signs of LV- GCA in axillary, subclavian 
or carotid arteries among other regions, but 
has limited access to the thoracic aorta. The 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Aortitis is a serious potential complication of pa-
tients with giant cell arteritis (GCA) and may lead to 
dilation, aneurysms or dissection.

 ⇒ Since ultrasound (US) has limited access to detect 
aortitis, comparative studies with other imaging 
modalities to determine the clinical impact of this 
limitation and the speci"c situations warranting their 
use are needed.

WHAT THIS STUDY ADDS
 ⇒ A negative US examination for large vessel- GCA 
(LV- GCA) suggests a low risk of aortitis detected by 
FDG- PET/CT.

 ⇒ Younger and female GCA patients with thrombocy-
tosis, absence of visual manifestations and LV- GCA 
on US may more frequently present aortitis by FDG- 
PET/CT in comparison with patients without aortitis.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ These "ndings may guide decisions on when and 
how to investigate the presence of aortitis in patients 
with US- con"rmed GCA. Further research in at- risk 
populations is needed to con"rm these results.
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first portion of the ascending aorta, the aortic arch and 
the abdominal aorta may be visible with appropriate 
probes (sector or convex). The prevalence of aortitis, the 
most frequent region affected in LV- GCA, has been esti-
mated at 45%–65%,2 7 8 although the exact incidence is 
unknown as it is not routinely evaluated in all patients 
at diagnosis or during follow- up. Aortitis is a serious 
diagnosis as it can result in a life- threatening situation 
due to serious complications such as dilation, aneurysms 
or dissection.9–12 Some cohort studies have shown that 
LV- GCA patients have a higher risk of developing aortic 
dilation.13 14 Given the limitation of US to assess the 
aorta, comparative studies on the usefulness of different 
imaging tools in clinical practice and the specific situa-
tions warranting their use are needed.

The primary objective of this study was to investigate 
the impact of US limitation to detect aortitis versus FDG- 
PET/CT examination in patients with US- proven GCA. 
Secondary objectives included the identification of 
factors associated with aortic involvement.

METHODS
Patient selection and data collection
This was a retrospective cross- sectional study including 
a cohort of patients referred to GCA fast- track clinics at 
two academic centres over a 4- year period (January 2018–
January 2022). US vascular assessment within 24–48 hours 
was performed on all patients with suspected GCA. For 
the purpose of this study, only those patients with a GCA 
diagnosis confirmed by the clinicians and positive US in 
whom an FDG- PET/CT was performed were selected. 
We retrospectively collected patients’ data from their 
electronic health records: demographics, symptoms 
including headache, scalp tenderness, jaw claudication, 
visual loss or ischaemic complications such as ocular 
ischaemia diagnosed by an ophthalmologist, morning 
stiffness, fever and abnormal findings on the temporal 
artery (TA) examination. Laboratory tests such as C 
reactive protein, erythrocyte sedimentation rate, haemo-
globin and platelets, and TA biopsy findings (if available) 
were collected. The study was performed under routine 
clinical practice conditions.

Imaging assessment
All patients underwent a protocolised vascular bilateral 
US examination of the cranial arteries (common super-
ficial TA, its parietal and frontal branches) and extracra-
nial arteries (carotid, subclavian and axillary). The entire 
axillary artery was evaluated including its three parts 
from the anterior side or the axillar fossa. The proximal 
region of the brachial artery was also scanned. The US 
examination was performed by three experienced ultra-
sonographers (EdM, IM and JM- C) with two sets of US 
equipment including an Esaote MyLab8 (Esaote, Genoa) 
with a 12–18 MHz (for TA) and 6–15 MHz transducer 
(for extracranial arteries) and an Esaote MylabTwice 
with a 10–22 MHz (for TA) and 4–13 MHz transducers 

(for extracranial arteries). The presence of a halo and/
or compression sign in TA or the presence of a halo in 
the extracranial arteries in the absence of atherosclerosis 
was considered sufficient for a positive US examination.15 
The ultrasonographers were not blinded to the clinical 
information of the patients.

FDG- PET/CT was performed per clinician’s criteria 
according to routine clinical care if considered necessary 
to support diagnosis, despite the positive US examina-
tion, usually in patients with high suspicion of extracra-
nial involvement (fever, constitutional symptoms, bruits 
or arm claudication). Additionally, clinician experience 
interpreting US or FDG/PET- CT may also guide the 
decision of performing the latest, despite the absence 
of LV symptoms. All FDG- PET/CT scans were assessed 
by expert nuclear medicine physicians and performed at 
the two centres included in the study, using a Siemens 
Biograph 6–4R TruePoint PET/CT Scanner and a 
Siemens Biograph Vision PET/CT Scanner 128 slices 
(Siemens Medical Systems, Knoxville, Tennessee, USA). 
An FDG artery uptake at the thoracic or abdominal aorta 
higher than liver uptake was defined as aortitis. The 
qualitative FDG uptake in the aortic branches (carotid, 
axillary and subclavian arteries), iliofemoral and cranial 
arteries was also registered.

Statistical analysis
Simple descriptions are presented as mean (SD) or total 
number (%). A χ2 test or Fisher’s exact test was used to 
analyse differences between proportions; a Student’s 
t- test was used for comparisons between means. All tests 
were two sided; p values <0.05 were considered statisti-
cally significant.

RESULTS
Patient characteristics
A total of 186 patients with US- proven GCA were eval-
uated at the two US fast- track clinics during the study 
period. Of these, 72 patients underwent an FDG- PET/
CT and were included for analysis. Mean age was 77 
years and 52.8% were females. The clinical, laboratory 
and histology findings of patients with or without aortic 
involvement are depicted in table 1. A total of 38 (52.8%) 
and 68 (94.4%) patients fulfilled the 1990 American 
College of Rheumatology (ACR) and the 2022 ACR/
EULAR classification criteria for GCA, respectively, and 
15 (20.8%) had been diagnosed with PMR before the US 
examination.

Imaging !ndings
A total of 48 (66.7%) patients had LV- GCA imaging 
findings based on US or FDG- PET/CT examina-
tions. US revealed cranial involvement in 50 (69.4%) 
patients and LV- GCA in 42 (58.3%) (table 2). Twen-
ty- one (29.2%) had carotid, 29 (40.3%) subclavian 
and 35 (48.6%) axillary involvement. A mixed pattern 



57 
 

 

3Molina- Collada J, et al. RMD Open 2023;9:e003329. doi:10.1136/rmdopen-2023-003329

ImagingImagingImaging

of cranial and extracranial US involvement was found 
in 20 (27.8%) patients. A total of 29 (40.3%) patients 
had positive FDG- PET/CT findings for LV- GCA, 24 
(33.3%) presenting aortitis. Moreover, 21 (29.2%) had 
subclavian, 15 (20.8%) carotid, 9 (12.5%) iliofemoral, 
7 (9.7%) axillary, 3 (4.2%) vertebral and 1 (1.4%) TA 
involvement, based on FDG- PET/CT findings. Mean 
time from glucocorticoid initiation and FDG- PET/CT 

was 46.4 days. Taking FDG- PET/CT as the reference 
standard, six (20.7%) patients had negative US find-
ings for LV- GCA but positive FDG- PET/CT. Among 
patients with aortitis in FDG- PET/CT, two (8.3%) 
presented negative US findings of LV- GCA (one patient 
presented with isolated aortitis and the other had aortic 
and iliac involvement). None of these patients had 
supraortic arteries involvement reported in FDG- PET/

Table 1 Clinical, laboratory and histology !ndings of patients with and without aortic involvement

Total n=72

Patients with aortic 
involvement in FDG- 
PET/CT n=24 (33.3%)

Patients without aortic 
involvement in FDG- 
PET/CT n=48 (66.7%) P value

Demographics
  Age, mean (SD) 77 (9.1) 68.9 (8.1) 81 (6.5) <0.001

  Female, n (%) 38 (52.8) 19 (79.2) 19 (39.6) 0.002

Clinical variables

  PMR diagnosis before US examination, n (%) 15 (20.8) 3 (12.5) 12 (25) 0.432

  Headache, n (%) 49 (68.1) 14 (58.3) 35 (72.9) 0.211

  Scalp tenderness, n (%) 16 (22.2) 3 (12.5) 13 (27.1) 0.232

  Jaw claudication, n (%) 16 (22.2) 4 (16.7) 12 (25) 0.423

  Visual symptoms, n (%) 15 (20.8) 0 (0) 15 (31.2) 0.001

  Ocular ischaemia, n (%) 6 (8.3) 0 (0) 6 (12.5) 0.07

  Constitutional symptoms, n (%) 42 (58.3) 17 (70.8) 25 (52.1) 0.128

  Fever, n (%) 19 (26.4) 9 (37.5) 10 (20.8) 0.130

  Morning stiffness in shoulders/neck, n (%) 38 (52.8) 10 (41.7) 28 (58.3) 0.182

  Abnormal TA clinical examination, n (%) 11 (15.3) 3 (12.5) 8 (16.7) 0.643

  Ful!lled 1990 ACR GCA classi!cation criteria, 
n (%)

38 (52.8) 9 (37.5) 29 (60.4) 0.066

  Ful!lled 2022 ACR/EULAR GCA classi!cation 
criteria, n (%)

68 (94.4) 22 (91.7) 46 (95.8) 0.467

  Laboratory !ndings

  CRP (mg/L), mean (SD) 85.8 (79.6) 101.8 (77.8) 77.8 (80.4) 0.230

  ESR (mm/hour), mean (SD) 68.6 (33.6) 69.7 (31.8) 68 (34.7) 0.839

  Haemoglobin (g/L), mean (SD) 119 (16) 115 (15) 121 (17) 0.139
  Platelets 109 /L, mean (SD) 345.7 (152.1) 413.4 (169.7) 311.11 (131.1) 0.014

ACR, American College of Rheumatology; CRP, C reactive protein; ESR, erythrocyte sedimentation rate; EULAR, European Alliance of 
Associations for Rheumatology; GCA, giant cell arteritis; PMR, polymyalgia rheumatica; TA, temporal artery.

Table 2 US patterns of vascular involvement in patients with or without aortitis in FDG- PET/CT

Total n=72

Patients with aortic 
involvement in FDG- 
PET/CT n=24 (33.3%)

Patients without aortic 
involvement in FDG- PET/
CT n=48 (66.7%) P value

Positive cranial GCA US, n (%) 50 (69.4) 10 (41.7) 40 (83.3) <0.001
Positive LV- GCA US, n (%) 42 (58.3) 22 (91.7) 20 (41.7) <0.001

Negative LV- GCA US, n (%) 30 (41.7) 2 (8.3) 28 (58.3) <0.001

Isolated positive LV- GCA US, n (%) 22 (30.6) 14 (58.3) 8 (16.7) <0.001
Positive cranial+LV GCA US, n (%) 20 (27.8) 8 (33.3) 12 (25) 0.457

GCA, giant cell arteritis; LV, large vessel; US, ultrasound.
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CT. In contrast, 19 (45.2%) patients with US findings of 
LV- GCA had a negative FDG- PET/CT.

Factors associated with aortitis on FDG-PET/CT
Patients with aortitis were younger (68.9 vs 81; p<0.001) 
and more frequently females (79.2% vs 39.6%;p=0.002) 
compared with patients without aortitis. Regarding 
laboratory markers, patients with aortitis had higher 
(mean) platelet count (413.4 vs 311.1×109/L; p=0014). 
The best threshold to differentiate between aortic and 
non- aortic involvement was 354.5×109/L (AUC 0.663; 
Sens 58.3%, Spec 66%). The absence of visual symptoms 
was the only clinical variable associated with aortitis (0% 
vs 31.2%;p=0.001) (table 1). US comparison between 
groups showed that when aortitis was present by FDG- 
PET/CT, positive TA US was less frequent (41.7% vs 
83.3%; p<0.001), whereas US signs of LV- GCA were more 
frequent (91.7% vs 41.7%; p<0.001) in comparison with 
patients without aortic involvement (table 2).

DISCUSSION
According to EULAR recommendations, in patients 
in whom there is a high clinical suspicion of GCA and 
a positive imaging result, the diagnosis of GCA may 
be made without additional tests (biopsy or further 
imaging).6 LV involvement, particularly the aorta, is 
frequent in patients with GCA.2–5 Indeed, the screening 
of LV- GCA by US, at least the axillary arteries, is recom-
mended in patients with suspected GCA.6 However, US is 
of limited value for assessing the thoracic aorta, although 
the first portion of the ascending aorta, the aortic arch 
and the abdominal aorta may be visible depending on 
the characteristic of the patient with appropriate probes 
(sector or convex) and adequate training. Nowadays, 
an increased number of fast- track clinics use US as their 
preferred diagnostic tool when GCA is suspected. Conse-
quently, our study sought to investigate the usefulness of 
performing FDG- PET/CT in patients with US- confirmed 
GCA, as the presence of aortitis have an increased risk 
for the development of aortic dilatation, aneurysms, 
dissection or rupture.9–12 Moreover, GCA patients with an 
aortic aneurysm have a higher mortality compared with 
those without aortic complications or with the general 
population.16 17 Therefore, it is necessary to determine 
the clinical impact of US intrinsic limitations to assess 
aortitis. Our results demonstrate that FDG- PET/CT may 
be useful for detecting aortitis in certain patients with 
US- confirmed GCA, although a negative US examination 
for LV- GCA suggests a low risk of aortitis.

Several studies have compared the ability of US and 
FDG- PET/CT to detect LV- GCA, showing good, but not 
excellent agreement between both techniques.4 18–20 
However, for most studies comparing different imaging 
tools, the patients included are usually investigated based 
on either clinical or imaging findings of LV- GCA, which 
could potentially lead to circularity. To our knowledge, 
no studies have been specifically designed to assess the 

added value of FDG- PET/CT in patients with GCA and 
positive US findings. According to our results, 33.3% of 
patients with US- confirmed GCA have aortitis in FDG- 
PET/CT. These results are of value, not only for diag-
nostic and prognostic purposes, but also for monitoring 
activity during treatment, as baseline assessment of 
involved vascular regions are helpful for detecting new 
or recurrent involvement during follow- up.21 However, 
it is important to note that the majority of patients with 
aortitis had signs of LV involvement on US examination 
(only two patients had negative US findings of LV- GCA but 
positive aortitis in FDG- PET/CT), minimising the need of 
FDG- PET/CT in US negative findings for LV- GCA. Thus, 
US correctly classifies as LV- GCA the majority of patients 
with aortitis. Although it is well known that aortitis is a 
factor associated with poorer prognosis in GCA, it is still 
a matter of debate whether these patients would benefit 
from more intensive treatment versus patients without 
aortic involvement.

On the other hand, the routine use FDG- PET/CT in 
patients with suspected GCA is limited not only by its 
cost, lower availability and radiation exposure, but also 
by its sensitivity according to our results. Performing US 
and FDG- PET/CT scans in all patients and yet detecting 
only 8.3% of aortitis cases without US signs of LV involve-
ment seems an unfeasible screening strategy. Thus, 
it would be necessary to investigate factors associated 
with aortic involvement and then select those patients 
who would most benefit from undergoing FDG- PET/
CT. In this context, we have identified several variables 
associated with the presence of aortitis in patients with 
US- confirmed GCA such as female gender, younger age, 
thrombocytosis and the absence of visual manifestations. 
Our results should be confirmed by other studies. These 
variables may be helpful for identifying which patients 
can benefit from an additional FDG- PET/CT in order 
to properly identify aortitis, especially in patients with 
low or intermediate pretest probability.22 On the other 
hand, some US findings may indicate the need for FDG- 
PET/CT in this specific population due to the US pattern 
of LV- GCA, which was significantly more frequent in 
patients with aortitis.

Some limitations of our study should be noted. First, the 
sensitivity of FDG- PET/CT may be affected by glucocorti-
coid treatment.23 24 Thus, sensitivity results of FDG- PET/
CT should be interpreted with caution and in keeping 
with the context of this study, which was conducted under 
clinical practice conditions where delays in performing 
FDG- PET/CT may occur and patients can be undergoing 
glucocorticoid treatment at the time of the imaging 
study. Second, due to the absence of an appropriate gold 
standard, either for GCA or for LV- GCA diagnosis, diag-
nostic studies of LV- GCA are always limited by the fact 
that one imaging method is usually required to verify the 
presence of vasculitis, serving as the gold standard. In our 
study, since US- confirmed GCA was selected as an inclu-
sion criterion, the exact sensitivity of FDG- PET/CT in 
all GCA patients (including also those with negative US) 
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was not investigated. Third, the decision of performing 
FDG- PET/CT was made per clinician’s criteria, usually in 
patients with high suspicion of LV involvement, what may 
lead to a selection bias with a higher probability of aortitis. 
Finally, the inclusion of other extracranial arteries (as the 
vertebral arteries or the visible regions of the aorta) in 
the US examination could potentially increase the sensi-
tivity for extracranial GCA.

In summary, FDG- PET/CT may detect aortitis in 
patients with US- confirmed GCA in certain situations. 
However, US is able to detect signs of LV- GCA in the 
majority of patients presenting with aortitis, thus mini-
mising the need for routinely FDG- PET/CT, especially 
in negative US patients for LV- GCA. Female gender, 
younger age, thrombocytosis, absence of visual manifes-
tations and an US- pattern of LV- GCA are all associated 
with the presence of aortitis in FDG- PET/CT.
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ABSTRACT
Objective To examine the performance of the new 2022 
American College of Rheumatology (ACR)/EULAR giant cell 
arteritis (GCA) classi"cation criteria for diagnosis in routine 
clinical care.
Methods Multicentric retrospective observational study 
of patients referred to two ultrasound (US) fast track 
clinics. Patients with GCA were compared with unselected 
controls with suspected GCA. The gold standard for GCA 
diagnosis has been clinical con"rmation after 6 months of 
follow- up. All patients underwent an US exam of temporal 
and extracranial arteries (carotid, subclavian and axillary) 
at baseline. Fluorodeoxyglucose- positron emission 
tomography/CT was performed according to standard 
clinician criteria. The performance of the new 2022 ACR/
EULAR GCA classi"cation criteria was evaluated in all 
patients with GCA across different subsets of the disease.
Results A total of 319 patients (188 cases, 131 controls) 
were included for analysis (mean age 76 years, 58.9% 
females). Overall, the 2022 EULAR/ACR GCA classi"cation 
criteria had a sensitivity of 92.6% and a speci"city of 
71.8%, using GCA clinical diagnosis as external criterion 
and the area under the curve (AUC) was 0.928 (95% CI 
0.899 to 0.957). Isolated large vessel- GCA showed a 
sensitivity of 62.2% and a speci"city of 71.8% (AUC 0.691 
(0.592 to 0.790)), while biopsy‐proven GCA showed a 
sensitivity of 100% and a speci"city of 71.8% (AUC 0.989 
(0.976 to 1)). Overall sensitivity and speci"city of the 1990 
ACR criteria was 53.2% and 80.2%, respectively.
Conclusions The new 2022 ACR/EULAR GCA classi"cation 
criteria showed adequate diagnostic accuracy in 
patients with suspected GCA under routine care, and an 
improvement on the sensitivity and speci"city of the 1990 
ACR classi"cation criteria in all patient subsets.

INTRODUCTION
In 1990, the American College of Rheuma-
tology (ACR) published criteria for the clas-
sification of seven types of systemic vascu-
litis, including giant cell arteritis (GCA).1 
These criteria were meant to assist in the 

classification of patients for inclusion in 
clinical trials. However, their potential use 
for diagnostic purposes has been explored 
showing poor sensitivity (Sens).2 At the time 
they were developed, non- invasive imaging 
modalities were not available, so they were 
focused on clinical features, laboratory 
and histology findings on temporal artery 
biopsy (TAB). In addition, these criteria only 
included features of cranial GCA and did not 
perform well when classifying patients with 
large vessel (LV) involvement, commonly 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Vascular imaging modalities are more frequently 
used nowadays to evaluate patients with suspected 
giant cell arteritis (GCA) replacing temporal artery 
biopsy as a "rst- line diagnostic test and leading to 
greater diagnosis of extracranial involvement.

 ⇒ The 2022 American College of Rheumatology (ACR)/
EULAR GCA classi"cation criteria have been recently 
developed to re#ect this change in the diagnostic 
approach.

WHAT THIS STUDY ADDS
 ⇒ This is the "rst external validation of the 2022 ACR/
EULAR GCA classi"cation criteria for diagnosis of 
patients with suspected GCA in routine clinical 
practice.

 ⇒ The new criteria performed adequately in supporting 
GCA clinical diagnosis and improved the diagnostic 
accuracy of the 1990 ACR GCA classi"cation criteria.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The 2022 ACR/EULAR GCA classi"cation may be 
useful to support the diagnosis of GCA in clinical 
practice.

 ⇒ Further studies are necessary to better deter-
mine their diagnostic accuracy in different GCA 
populations.
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termed LV- GCA. Nowadays, vascular imaging modalities 
have increasingly been incorporated into patient assess-
ments; indeed, in more than half of suspected GCA cases 
showing LV- GCA.3–6 Moreover, EULAR recommenda-
tions place ultrasound (US) of temporal (TA) and axillary 
arteries as first- line imaging tests and a non- compressible 
halo sign may replace the need for TAB in patients with 
high pretest probability.7 Newer randomised controlled 
trials have applied additional inclusion criteria for 
patients with GCA such as polymyalgia rheumatica, C 
reactive protein (CRP) or imaging (US, fluorodeoxyglu-
cose (FDG)- positron emission tomography (PET)/CT, 
MRI or CT)8–11 and TAB has been replaced by imaging 
as the first- line diagnostic test in patients with suspected 
GCA in clinical practice.12 Therefore, new classification 
criteria were needed to better reflect current practice.

The 2022 ACR/EULAR GCA classification criteria have 
been recently published using a very consistent meth-
odology, including both a developmental cohort and a 
validation cohort, yielding a Sens of 87.0% and a speci-
ficity (Spec) of 94.8%.13 These new criteria incorporate 
modern imaging techniques, reflecting their growing 
use in routine care. Although these criteria have been 
developed for the purpose of patient classification in 
research settings, a comparison between their diagnostic 
performance versus the classic 1990 ACR GCA classifica-
tion criteria in routine care may prove informative since 
validation is a continuous process.

The primary objective of this study was to examine the 
performance of the 2022 ACR/EULAR GCA classifica-
tion criteria for diagnosis in patients with suspected GCA 
in routine care.

METHODS
Patients
This retrospective cross- sectional study included patients 
referred to an US fast- track clinics (FTC) at two academic 
centres for the screening of possible GCA over a 4- year 
period (January 2018–January 2022). Patients with 
suspected GCA were referred for US evaluation by various 
specialties (rheumatology, internal medicine, emergency 
care, neurology) within 24–48 hours, per the protocol 
(excluding weekends, with delays up to 72 hours). The 
gold standard for GCA diagnosis was clinical confirma-
tion by the treating clinician after at least 6 months of 
follow- up. All patients with a final GCA diagnosis over the 
study period were compared with a cohort of unselected 
controls with suspected GCA evaluated at the US FTC 
during a 1- year period. The study was performed under 
routine clinical practice conditions.

Data collection
All variables included in the 2022 ACR/EULAR GCA 
classification criteria were collected retrospectively 
from the electronic medical records, to include: demo-
graphics; presenting symptoms, including new- onset 
headache, scalp tenderness, jaw claudication, visual loss 

and ocular ischaemia diagnosed by an ophthalmolo-
gist; morning stiffness in shoulders/neck and abnormal 
findings on the TA examination. Additionally, we have 
collected the proportion of patients who have previously 
had a diagnosis of polymyalgia rheumatica (PMR) before 
the US scan. US findings are systematically registered as 
part of the routine practice of the fast- track clinics. Labo-
ratory tests such as CRP, erythrocyte sedimentation rate 
(ESR), haemoglobin and platelets and TAB findings (if 
available) were also collected. Following EULAR recom-
mendations,7 TAB was only performed according to 
clinician criteria in case of uncertainty (negative imaging 
findings in patients with moderate/high pretest prob-
ability or positive imaging findings in patients with low 
pretest probability). TAB results were reported as positive 
or negative for GCA based on the report of the pathol-
ogists, with >5 years of experience. A positive TAB was 
considered as a biopsy showing vasculitis characterised by 
a predominance of mononuclear cell infiltration or gran-
ulomatous inflammation, with or without the presence of 
multinucleated giant cells.1

Imaging assessments
All patients underwent a US exam of TA, including 
common superficial TA, its parietal and frontal branches 
and an LV scan of the carotid, subclavian and axillary 
arteries. The US exam was performed by three ultra-
sonographers (EdM, IM and JM- C) with >15, 10 and 
5 years of experience performing vascular US, respec-
tively. We have used two US machines, including an 
EsaoteMyLab8 (Esaote, Genoa) with a 12–18 MHz (for 
TA) and 6–15 MHz transducers (for LV), as well as an 
Esaote MyLabTwice with a 10–22 MHz (for TA) and 4–13 
MHz transducers (for LV). The presence of a halo and/
or compression sign in TA, or the presence of a halo in 
LV in the absence of atherosclerosis was considered suffi-
cient for a positive US examination, in agreement with 
the OMERACT definitions.14 In cases of uncertainty, 
the intima- media thickness was measured to confirm 
the findings according to published proposed cut- off 
values.15–18 The ultrasonographers were not blinded to 
the clinical data.

An FDG- PET/CT was performed per clinician criteria 
if necessary for diagnosis, usually in patients with high 
suspicion of extracranial involvement (fever, constitu-
tional symptoms, bruits or arm claudication) or patients 
with negative US scan but high pretest probability of 
GCA. All PET images were assessed by expert nuclear 
medicine physicians with >5 years of experience using a 
Siemens Biograph 6- 4R TruePoint PET/CT Scanner and 
a Siemens Biograph Vision PET/CT Scanner 128 slices 
(Siemens Medical Systems, Knoxville, Tennessee, USA). 
An arterial FDG uptake higher than the liver uptake was 
defined as positive.7 19 The qualitative FDG uptakes in the 
aorta, its aortic branches (carotid, axillary and subcla-
vian arteries), iliofemoral and cranial arteries were also 
recorded.
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Application of the 2022 ACR/EULAR GCA classi!cation criteria
All clinical variables were scored according to the 2022 
classification criteria13 as follows: morning stiffness in 
shoulders/neck (+2), sudden visual loss (+3), jaw/tongue 
claudication (+2), new temporal headache (+2), scalp 
tenderness (+2), abnormal examination of TA (+2), ESR 
≥50 mm/hour or CRP ≥10 mg/L (+3), positive TAB (if 
performed) or halo sign on TA US (+5), bilateral axillary 
involvement in angiography, US or FDG- PET/CT (+2) 
and FDG uptake throughout the aorta on FDG- PET/CT 
(+2). Age restriction ≥50 was applied. GCA classification 
criteria were considered fulfilled when a total score ≥6 of 
the sum of the 10 items was recorded.

Statistical analysis
The performance of the new criteria was evaluated in 
all patients with GCA, as well as in four different patient 
subsets: 1) isolated cranial GCA, 2) isolated LV- GCA, 3) 
TAB- proven GCA and 4) all LV- GCA (with or without 
cranial GCA). Quantitative data are expressed as the 
mean (SD) and qualitative variables as absolute frequen-
cies (percentages). As we had a very low percentage of 
missing data which happened at a random fashion, a 
complete case analysis or listwise deletion was conducted 
(default option for analysis in the statistical software 
package). A χ2 test or Fisher’s exact test was used to 
analyse differences between proportions; Student’s t- test 
was used for comparisons between means. Criterion 
validity was evaluated using receiver operating charac-
teristic (ROC) curves with GCA clinical diagnosis as the 
external criterion. All tests were two- sided; p values <0.05 
were considered statistically significant. SPSS software 
(V.25.0, IBM, USA) was used for the statistical analysis.

RESULTS
Patient characteristics
A total of 319 patients, including all 188 patients with 
GCA and 131 consecutive non- selected controls (of the 
502 patients without GCA) evaluated at our FTCs during 
the study period, were included for analysis (mean age 76 
years, 58.9% females). Clinical, laboratory and imaging 
findings of patients, with and without GCA, are presented 
in table 1. Different patient subsets were determined by 
the treating clinician at the time of diagnosis, based on 
clinical or imaging findings: 83 patients had isolated 
cranial GCA and 37 patients had isolated LV- GCA. TAB 
was performed in 57 patients; 21 (42%) patients with 
GCA had positive histology findings according to the 
pathologist’s criteria. Controls included 55 (42%) PMR, 
10 (7.6%) cases of non- specific or tensional headache, 
6 (4.6%) non- vasculitis ocular ischaemia, 5 (3.8%) fever 
of unknown origin and 55 (41.9%) other diagnosis 
(including cancer, infections, inflammatory arthritis or 
other forms of vasculitis).

Imaging !ndings
Positive US findings were found in 183 (97.3%) cases 
with GCA, and in only 5 (3.8%) controls (p<0.001). 

Remarkably, 98 (52.1%) patients had US signs of LV- GCA 
and 32 (17%) isolated LV- GCA, based only on US exami-
nation, without considering the findings of other imaging 
tests. FDG- PET/CT was performed in 99 patients per 
clinician criteria, with 32 (32.3%) showing positive find-
ings. A total of 30 (40.5%) patients with GCA and FDG- 
PET/CT had abnormal artery uptake, while only 2 (8%) 
controls had positive findings (one patient with an IgG4- 
related disease diagnosis and another with non- vasculitic 
diffuse infiltrative disease) (p<0.01). Aortic uptake was 
the most frequent involvement in GCA (33.8%).

Performance of the 2022 ACR/EULAR GCA classi!cation 
criteria
Overall, the new criteria had a Sens of 92.6% and a Spec 
of 71.8% for GCA clinical diagnosis (table 2), with the 
AUC measuring 0.928 (95% CI 0.899 to 0.957). The 
performance of each individual item included in the 
criteria with GCA clinical diagnosis as external criterion 
is detailed in table 3. The diagnostic accuracies of the 
2022 ACR/EULAR and the 1990 ACR GCA classifica-
tion criteria in different subsets of patients are shown 
in table 2. In patients with isolated cranial GCA, the 
new criteria showed the highest Sens (96.4%), with an 
AUC of 0.962 (95% CI 0.930 to 0.993), while the group 
of isolated LV- GCA cases showed a lower Sens: 62.2% 
with an AUC of 0.691 (95% CI 0.592 to 0.790). When 
we included only those patients with biopsy‐proven GCA, 
the Sens was 100%. The 1990 criteria only performed 
well in the biopsy- proven GCA group (Sens 95.2 and 
Spec 80.2), while the Sens was low in the overall GCA 
population (53.2%), particularly in the isolated LV- GCA 
group (18.9%), with an AUC of 0.554 (95% CI 0.455 to 
0.653). We have additionally calculated the accuracy of 
the criteria in the subgroup of patients who underwent 
a TAB (negative or positive for GCA). Sens and Spec for 
the new criteria in this population was 100% and 0%, 
respectively, and for the 1990 ACR criteria was 72% and 
28.6%, respectively. Higher scores of the criteria (≥7 or 
≥8, instead of ≥6 points) decreased Sens to 92% and 
84.6%, but increased Spec to 74% and 88.5%, respec-
tively, for GCA clinical diagnosis.

We further tested the performance of the criteria by 
including as scoring criteria (+2) bilateral axillary involve-
ment, and any positive imaging findings on US or FDG/
PET- TC pertaining to the carotid or subclavian arteries 
with either unilateral or bilateral involvement (online 
supplemental material 1). While the overall Sens of these 
modified criteria slightly improved when applied to the 
general GCA population (from 92.6% to 94.7%), Spec 
findings remained the same. However, in the patient 
subset presenting isolated LV- GCA, the Sens considerably 
increased, from 62.2% to 73%.

DISCUSSION
This is the first study evaluating the performance of 
the 2022 ACR/EULAR GCA classification criteria13 for 
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Table 1 Clinical, laboratory and imaging !ndings of patients with and without GCA

Patients with GCA 
n=188

Patients without GCA
n=131 P value

Demographics
  Age, mean (SD) 78.2 (8.5) 72.9 (11.4) <0.001

  Female, n (%) 100 (53.2%) 88 (67.2%) 0.013

Clinical variables

  PMR diagnosis before US examination, n (%) 53 (28.2%) 40 (30.5%) 0.07

  New temporal headache, n (%) 147 (78.2%) 51 (38.9%) <0.001

  Scalp tenderness, n (%) 46 (24.5%) 5 (3.8%) <0.001

  Jaw/Tongue claudication, n (%) 47 (25%) 9 (6.9%) <0.001

  Sudden visual loss, n (%) 57 (30.3%) 18 (13.7%) <0.01

  Diplopia, n (%) 14 (7.4 %) 2 (1.5%) 0.017

  Transient visual loss, n (%) 42 (22.3 %) 10 (7.6 %) <0.001

  Permanent visual loss, n (%) 15 (8 %) 8 (6.1%) 0.517

  Ocular ischaemia, n (%) 24 (12.8%) 10 (7.6%) 0.144

  Constitutional symptoms, n (%) 100 (53.2%) 36 (27.5%) <0.001

  Fever, n (%) 29 (15.4%) 28 (21.4%) 0.172

  Morning stiffness in shoulders or neck, n (%) 91 (48.4%) 66 (50.4%) 0.728

  Abnormal examination of the TA, n (%) 42 (22.3%) 4 (3.1%) <0.001

Laboratory !ndings

  CRP (mg/L), mean (SD) 60.9 (68.2) 40 (52.5) <0.01

  ESR (mm/hour), mean (SD) 58.1 (34.2) 46.5 (31.2) <0.01

  Haemoglobin (g/L), mean (SD) 134 (110) 141 (194) 0.685

  Platelets 109/L, mean (SD) 326.5 (128.1) 279.4 (113.2) <0.01

Histology

  Temporal artery biopsy positive n=57, n (%) 21 (42%) 0 (0%) 0.031

Imaging

FDG- PET/CT positive n=99, n (%) 30 (40.5%) 2 (8%) <0.01

  Aorta uptake n=99, n (%) 25 (33.8%) 2 (8%) 0.012

  Subclavian uptake n=99, n (%) 21 (28.4%) 1 (4%) 0.011

  Axillary uptake n=99, n (%) 7 (9.5%) 1 (4%) 0.387

  Carotid uptake n=99, n (%) 15 (20.5%) 0 (0%) 0.014

  Vertebral uptake n=99, n (%) 3 (4.1%) 0 (0%) 0.303

  Iliac uptake n=99, n (%) 9 (12.3%) 1 (4%) 0.235

  Cranial arteries uptake n=99, n (%) 1 (1.4%) 0 (0%) 0.564

Positive US !ndings, n (%) 183 (97.3%) 5 (3.8%) <0.001

  Temporal arteries positive, n (%) 151 (80.3%) 2 (1.5%) <0.001

  Large vessel arteries positive, n (%) 98 (52.1%) 3 (2.3%) <0.001

  Temporal+Large vessel arteries positive, n (%) 66 (35.1%) 0 (0%) <0.001

  Isolated temporal artery positive, n (%) 85 (45.2%) 2 (1.5%) <0.001
  Isolated large vessels arteries positive, n (%) 32 (17%) 3 (2.3%) <0.001

*Number of patients who underwent the procedure.
CRP, C reactive protein; ESR, erythrocyte sedimentation rate; FDG, "uorodeoxyglucose; GCA, giant cell arteritis; PET, positron emission 
tomography; PMR, polymyalgia rheumatica; TA, temporal artery; US, ultrasound.
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diagnosis in patients with suspected GCA within a routine 
clinical care setting. Our analysis demonstrates that the 
diagnostic accuracy of the new criteria versus a clinical 
diagnosis after 6 months of follow- up in routine clinical 
practice is adequate, and substantially improves on the 
Sens and Spec of the 1990 ACR classification criteria.1

The 1990 criteria did facilitate research in vasculitis 
and have been widely used in clinical trials and obser-
vational studies. However, they were designed before 
the introduction of modern imaging techniques, which 
have considerably impacted diagnosis and monitoring 
of the disease.7 20 Importantly, these criteria were not 
designed as a diagnostic tool, although many rheuma-
tologists use them as an aid for diagnostic purposes.21 
The same applies to the 2022 ACR/EULAR criteria, as 
they were developed to differentiate patients with varying 
types of medium or LV vasculitis, after excluding poten-
tial mimics.13 However, in the absence of a suitable gold 
standard for GCA diagnosis, validation of the proposed 
criteria in other populations is needed. Although not 
developed for diagnostic purposes, these criteria may 
also be helpful for guiding treatment decisions in clinical 
practice.22

The new classification criteria have been developed 
using a very consistent methodology, including both 
a developmental cohort and a validation cohort. As 
comparators, they included Takayasu (33.5%), other 
vasculitis that mimic GCA and Takayasu (33.4%) and 
other mimics of LV vasculitis such as atherosclerosis and 
unspecific headaches (33.1%). Thus, there was a predom-
inance of vasculitis cases among the comparators. Our 
study shows a different approach; we focused on routine 
care and analysed patients with suspected GCA referred 
to FTC. According to our findings, the performance of 
the criteria when applied to routine care was adequate 
and improved on traditional criteria across every subtype, 
especially in the LV- GCA group, in which the 1990 ACR 
criteria showed very low Sens. Overall, the new criteria 
had a Sens of 92.6% vs GCA clinical diagnosis, which was 
higher than that in the original publication. However, 
the Spec was lower (71.8%), as we included controls eval-
uated in our FTC, involving symptoms that usually mimic 
GCA (eg, new headaches), as well as PMR- like symptoms 
or visual disturbances related to other conditions, all of 
which led to higher rates of false positives. The low Spec 
of the new criteria may be problematic when used as diag-
nostic criteria, as overdiagnosis may lead to unnecessary 
glucocorticoid treatment. Higher scores (≥7 or ≥8) may 
be necessary to be used as diagnostic criteria, increasing 
Spec but decreasing Sens.

Special consideration should be given to the patient 
subset with isolated LV- GCA, in whom diagnosis can be 
challenging due to their non- specific spectrum of symp-
toms. According to the study by Ponte et al, the Sens of 
the new criteria in this specific population is quite low 
(55.7%), which is in line with our own results (Sens 
62.2%). Recent studies have shown that the inclusion of 
subclavian arteries in tandem with the US may improve 

the Sens of the examination to better support a clinical 
diagnosis.4 Interestingly, if we include bilateral axillary 
involvement as single criterion, and positive imaging 
findings on US or FDG/PET- TC in carotid or subcla-
vian arteries with unilateral or bilateral involvement, the 
Sens increases considerably (from 62.2% to 73%) in this 
specific patients subset. While encouraging, these new 
possibilities should be further tested in larger cohorts.

Our study has certain limitations. First, its retrospec-
tive design and the limited data for some ancillary 
studies such as TAB and FDG- PET/CT, which were only 
performed using clinician- based criteria, leading to 
selection bias. Second, the limited data for TAB could 
underestimate the diagnostic accuracy of the 1990 ACR 
criteria when compared with the new 2022 ACR/EULAR 
criteria. Third, interobserver reliability was not investi-
gated for this study, but our group has performed reli-
ability analysis in previous cohort with ICC between 0.958 
and 0.979.4 Finally, our cohort of patients with GCA are 
older and the proportion of men is greater than in other 
populations,23 24 which may suggest a selection bias by the 
referring clinician. Additionally, we found few patients 
with abnormal examination of TA, suggesting a possible 
bias leading to a decrease in the Sens of the criteria.

In summary, the performance of the 2022 EULAR/
ACR GCA classification criteria,13 when applied in 
routine care, proved adequate and may support GCA 
diagnosis confirmation in tandem with clinician- based 
criteria. However, these results need to be confirmed in 
additional populations.
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Different giant cell arteritis phenotypes may present distinct 
types of ischaemic complications
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Abstract
Objective

To determine if the subtype of vascular ultrasound (US) presentation is associated with different types of ischaemic 
complications (IC) in giant cell arteritis (GCA). 

Methods
Retrospective observational analysis of GCA clinically confirmed patients referred to US fast-track clinics at two centres. 
All patients underwent baseline US of cranial and extracranial arteries (carotid, subclavian and axillary). Two patterns of 

IC were analysed: the occurrence of acute anterior ischaemic optic neuropathy (AION) or the presence of a non-AION 
pattern (including stroke, acute coronary syndrome, pulmonary embolism or peripheral artery disease) at diagnosis and in 

the following 3 months, excluding other potentially implicated causes. 

Results
Of 188 clinically confirmed GCA patients, 43 (22.9%) had IC: 24 (12.8%) AION and 19 (10.1%) non-AION. Patients with 

AION more often exhibited US cranial involvement versus those with non-AION IC and without IC (100%, 63.2%, and 
79.3%, respectively; p=0.009). Patients with AION less frequently presented signs of US large vessel (LV)-GCA than those 

with non-AION IC and without IC (25%, 63.2% and 55.2%, respectively; p=0.014). Patients with previous polymyalgia 
rheumatica (PMR) (p=0.049) or concomitant PMR symptoms at the time of diagnosis (p=0.014) showed less frequent 

AION. In contrast, patients with non-AION IC more frequently had positive LV-GCA US findings vs the other two groups 
(63.2%, 25% and 55.2%, respectively; p=0.014). 

Conclusions
The subtype of vascular US presentation influences the IC in GCA. US cranial-GCA patients more frequently present AION, 

while predominantly US LV-GCA more frequently exhibit non-AION IC.

Key words
ultrasound, ischaemic complications, large vessel vasculitis, giant cell arteritis, polymyalgia rheumatica
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Introduction
The most common vasculitis diag-
nosed in the elderly is giant cell arte-
ritis (GCA), which predominantly af-
fects the large arteries, particularly the 
branches of the carotid artery. Symp-
toms typically include diplopia or 
blurred vision, headache, scalp tender-
ness, jaw claudication/pain, polymyal-
gia rheumatica (PMR) symptoms, fever 
and/or constitutional symptoms. GCA 
can lead to serious complications if not 
treated promptly. Among the most con-
cerning are ischaemic complications 
(IC), which are associated with signifi-
cant morbidity and increased mortality 
(1-4). Identifying patients at risk of IC 
is crucial for improving long-term out-
comes. Over the last decade, several 
studies have assessed risk factors for IC, 
such as visual complications or stroke, 
in patients with GCA, yielding varying 
conclusions (4-17). Some studies have 
reported an association with less pro-
nounced clinical or laboratory systemic 
inflammation (6, 7, 9, 13-16). Others 
have also described a positive associa-
tion between traditional atherosclero-
sis risk factors or established vascular 
disease and IC-related GCA (5, 6, 8, 9, 
11, 12, 14-17). The value of ultrasound 
(US) in the diagnosis of GCA and, as 
a consequence, the risk of IC has been 
studied over the last decades. However, 
individualisation of the risk based on 
the subtype of vascular involvement as 
a predictor of different types of IC has 
not yet been established. 
The recently updated 2023 EULAR 
recommendations on the use of imag-
ing in large vessel vasculitis prioritise 
US of the temporal and axillary arteries 
as first-line imaging test for evaluating 
patients with suspected GCA (18). In-
deed, its implementation in clinical 
practice could improve the diagnosis 
of GCA (19, 20). However, these rec-
ommendations do not endorse routine 
imaging for follow-up and to date there 
remain very few studies that examine 
the prognostic value of US in predict-
ing ischaemic complications in patients 
with GCA (21). 
Our main objective was to determine 
if the subtype of vascular US presenta-
tion is associated with different types 
of IC in GCA patients. 

Methods
Patients 
This was a retrospective observational 
study that included patients referred to 
US fast-track clinics at two academic 
centres for the screening of possible 
GCA over a 4-year period. Per proto-
col, patients with suspected GCA were 
referred to this US clinic for examina-
tion within 72 hours. For the purposes 
of this study, only consecutive patients 
with clinically confirmed GCA at 6 
months of follow-up were included 
for analysis. This study was performed 
under routine clinical practice condi-
tions.

Data collection
The following variables were collect-
ed from the electronic health records: 
demographics (e.g., age and sex), pre-
senting symptoms (headache, scalp 
tenderness, jaw claudication, visual 
symptoms and ocular ischemia diag-
nosis by an ophthalmologist, fever, 
previous PMR diagnosis, PMR symp-
toms at GCA onset, and constitutional 
symptoms, previous use of glucocor-
ticoids, and laboratory variables (e.g., 
C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), haemoglo-
bin, and platelets). The gold standard 
for GCA diagnosis was clinical con-
firmation by the treating clinician 
after at least 6 months of follow-up. 
IC was categorised as either the oc-
currence of acute anterior ischaemic 
optic neuropathy (AION) (diagnosed 
by an ophthalmologist or neurologist) 
or non-AION (including stroke, acute 
coronary syndrome, pulmonary em-
bolism or peripheral artery disease) 
at diagnosis and in the following 3 
months, and after excluding other 
potentially implicated causes. Other 
complementary tests, such as tem-
poral artery biopsy or other imaging 
tests (PET/CT), were requested at the 
clinician’s discretion if necessary for 
the diagnosis and they were not per-
formed systematically.

Ultrasound assessment
The three temporal arteries (TA) seg-
ments (common superficial trunk and 
its parietal and frontal branches) and 
extracranial (carotid, subclavian and 
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distal and proximal axillary) arteries 
were bilaterally evaluated by US in all 
patients within 24 hours per protocol 
(excluding weekends with delays up to 
72 h). The patient, in a supine position, 
was examined by three experienced ul-
trasonographers (EdM, IM-H and JM-
C) using an EsaoteMyLab8 (Esaote, 
Genoa) with a 12–18 MHz (for TA) 
and 6–15 MHz transducer (for extrac-
ranial arteries) and an Esaote Mylab 
X8 system (Esaote, Genoa) with a 12–
25 MHz (for TA) and 4–15 MHz trans-
ducers (for extracranial arteries). The 
distal axillary arteries were scanned 
from the axillary fossa. The focus was 
positioned 5 mm below the skin for the 
TA and 2–3 cm for the axillary arter-
ies. The pulse repetition frequency was 
2–3 kHz. The colour box was set at an 
angle between sound waves and the 
artery at <60°. The presence of a halo 
and/or compression sign in TA or the 
presence of a halo in extracranial ar-
teries in the absence of atherosclerosis 
was considered sufficient for a positive 
US examination (22). The ultrasonog-
rapher was not blinded to the clinical 
information of the patients.

Statistical analysis
Quantitative data were described as 
the mean (standard deviation, SD) and 
qualitative variables as the absolute fre-
quency (percentages). A Chi-square test 
or Fisher’s exact test was used to analyse 
the differences between proportions; a 
Student’s t test was used for compari-
sons between the means. All tests were 
two-sided; p values <0.05 were consid-
ered statistically significant. SPSS soft-
ware (version 23.0; IBM, USA) was 
used for statistical analysis.

Ethical approval
This study was performed in accord-
ance with the ethical standards of the 
responsible committee on human ex-
perimentation and the Helsinki Dec-
laration of 1975, as revised in 1983. 
The research protocol was approved by 
the Research Ethics Committee of the 
Hospital General Universitario Grego-
rio Marañón (JMC08-RHEUM0722) 
and the Research Ethics Committee 
of the Hospital Universitario La Paz 
(PI3040). Informed written consent 
was not mandatory for patient partici-
pation in this study.

Results
Patient characteristics
A total of 188 patients with GCA clini-
cal confirmation referred to fast-track 
clinics were included for analysis; 88 
(46.8%) were female, with a mean age 
of 78.2 years. A total of 172 (91.5%) 
patients fulfilled the ACR/EULAR 
2022 GCA classification criteria (23). 
Table I summarises the baseline char-
acteristic, as well as the clinical and 
laboratory variables of the patients in-
cluded. A TA biopsy was performed per 
clinician criteria in 50 patients, with 
positive results in 21 (42%) of the GCA 
patients. Regarding the most notable 
clinical variables, 147 patients (78.2%) 
presented headache, 100 (53.2%) 
constitutional symptoms, 88 (46.8%) 
morning stiffness in proximal girdles 
suggestive of PMR, 53 (28.2%) had a 
previous diagnosis of PMR, 47 (25%) 
jaw claudication and 29 (15.4%) fever. 

GCA vascular subtypes
A total of 183 (97.3%) patients present-
ed positive US findings. Of these, 151 
(80.3%) patients had cranial involve-
ment, 85 (45.2%) had isolated cranial 

Table I. Baseline characteristics, clinical and laboratory variables according to the presence and type of ischemic complications. 

 All patients No ischaemic complication AION Non-AION IC p
 n=188  n=145 (77.1%) n=24 (12.8%) n=19 (10.1%) 

Demographics  
Age, mean (SD) 78.2 (8.5) 77.7  (8.9) 81.1  (5.8) 78.6  (8.5) 0.183
Female, n (%) 88  (46.8%) 69  (47.6%) 10  (41.7%) 9  (47.4%) 0.864

Clinical variables  
Headache, n (%) 147  (78.2%) 115  (79.3%) 18  (75%) 14  (73.7%) 0.788
Scalp tenderness, n (%) 46  (24.5%) 38  (26.2%) 3  (12.5%) 5  (26.3%) 0.344
Jaw claudication, n (%) 47  (25%) 37  (25.5%) 6  (25%) 4  (21.1%) 0.915
Constitutional symptoms, n (%) 100  (53.2%) 81  (55.9%) 10  (41.7%) 9  (47.4%) 0.376
Fever, n (%) 29  (15.4%) 25  (17.2%) 0  (0%) 4  (21.1%) 0.074
Concomitant PMR symptoms, n (%) 91  (48.4%) 77  (53.1%) 5  (20.8%) 9  (47.4%) 0.014
Previous PMR diagnosis, n (%) 53  (28.2%) 45  (31%) 2  (8.3%) 6  (31.6%) 0.049
Abnormal TA clinical examination, n (%) 42  (22.3%) 31  (21.4%) 5  (20.8%) 6  (31.6%) 0.594
SCORE CVR score, mean (SD) 21.8  (14.7) 20.9  (14.8) 25.5  (13) 24  (15.4) 0.275

Laboratory findings  
CRP (mg/L), mean (SD) 36.4  (54.3) 40.3  (57.6) 26.3  (48.8) 20.1  (24.6) 0.194
ESR (mm/h), mean (SD) 58.1  (34.2) 56.1  (35.1)  73.7  (25.8) 54.4  (32.5) 0.072
Haemoglobin (g/dL), mean (SD) 13.4  (11) 13.8  (12.5) 12  (1.8) 12  (2) 0.658
Platelets 109/L, mean (SD) 326.5  (128.1) 334.7  (126) 297.1  (151.4) 302.6  (108.1) 0.288

Histology
Temporal artery biopsy positive, n/total  21/50  (42%) 15/38  (39.5%) 6/8  (75%) 0/4  (0%) 0.037
    number of biopsies performed (%)  
Outcomes
Relapse at 6 months follow-up, n (%) 24  (12.8%) 16  (11%) 5  (20.8%) 3  (15.8%) 0.377

AION: acute anterior ischaemic optic neuropathy; PMR: polymyalgia rheumatica; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; US: ultra-
sound; LV: large-vessel; SD: standard deviation; CVR: cardiovascular risk.
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involvement, 98 (52.12%) had positive 
large vessel (LV)-CGA, and 32 (17%) 
had isolated positive LV-GCA. Among 
the 5 (2.7%) patients with GCA diag-
nosis and negative US, one had posi-
tive FDG-PET/CT findings and the 
others, despite negative imaging, were 
presumed to have GCA based on the 
evaluation of the attending physician.

Ischaemic complications 
Patient characteristics according to IC 
type are shown in Table I. A total of 
43 (22.9%) patients had an IC at diag-
nosis or in the following 3 months of 
follow-up, 24 (12.8%) an AION and 19 
(10.1%) a non-AION IC (9 had expe-
rienced a stroke, 4 acute coronary syn-
drome, 3 peripheral artery disease, 2 
pulmonary embolism and 1 ischaemic 
colitis). Patients with AION more fre-
quently showed evidence of US cranial 
involvement (100%) versus those with 
non-AION IC (63.2%) and without IC 
(79.3%); p=0.009. All patients with 
AION presented positive cranial US 
findings (18 with isolated cranial in-
volvement and 6 with mixed involve-
ment), whereas none presented isolated 
LV US. In contrast, patients with non-
AION IC more frequently presented 
signs of US LV-GCA (63.2%) versus 
those with AION (25%) or without 
IC (55.2%), p=0.014. Regarding a 
previous diagnosis of PMR, 2 (8.3%) 
patients with AION had a previous di-
agnosis of PMR versus 6 (31.6%) with 
non-AION and 6 (31%) without IC; 
p=0.049. Patients with morning stiff-
ness in proximal girdles suggestive of 
PMR at GCA diagnosis less frequently 
presented AION (20.8%) vs. the other 
groups (p=0.014). No significant dif-
ferences were observed in the fre-
quency of PMR diagnosis (30.6% vs. 
25.6%; p=0.695) or PMR symptoms at 

the time of diagnosis (51% vs. 45.6%; 
p=0.454) between patients with and 
without LV-GCA US, respectively. 

Discussion
We have demonstrated a potential as-
sociation between different patterns of 
vascular US involvement and distinct 
types of IC in patients with GCA. Our 
findings suggest that a vascular US pat-
tern may serve as a valuable indicator 
for identifying specific subgroups of 
GCA patients at higher risk for specific 
types of IC. Understanding these asso-
ciations could aid in developing more 
targeted and personalised approaches 
for the management and prevention of 
IC in individuals diagnosed with GCA.
Traditionally, GCA and PMR have 
been considered distinct inflammatory 
conditions, albeit closely related, with 
similar epidemiological distributions 
(24, 25). The relationship between 
GCA and PMR is complex, with a sig-
nificant percentage of patients having 
both conditions (26). Both conditions 
are thought to be part of the same spec-
trum of disease (GCA-PMR spectrum 
disease) with different risks and po-
tential treatments (27). Approximately 
half of GCA patients experience PMR 
either at the time of diagnosis or dur-
ing relapse, while about a fifth may 
have a history of PMR (27). A recent 
study has demonstrated that the risk of 
relapse in patients with PMR varies de-
pending on the presence or absence of 
subclinical vasculitis (28). Therefore, 
knowledge gaps in the relationship 
between PMR and GCA persist (26), 
and the prognostic role, including the 
frequency of ischaemic complications, 
remains unknown when PMR precedes 
or coexists at the onset of GCA.
We can differentiate three patterns 
of US vascular involvement in GCA 

patients: the classic cranial pattern 
(cranial GCA), the extracranial large 
vessel pattern (LV-GCA) and a com-
bination of these two patterns (mixed-
GCA) (29, 30). While studies of GCA 
have traditionally focused on tempo-
ral arteries, there is growing evidence 
that LV involvement is more frequent 
than previously thought. In this con-
text, we have determined that patients 
with AION more frequently exhibited 
US cranial involvement compared to 
those with non-AION IC or without IC. 
Moreover, all patients with AION pre-
sented cranial involvement (isolated or 
mixed), whereas none presented iso-
lated LV-GCA. Our results are in line 
with previous studies that have identi-
fied cranial symptoms as predictors of 
visual involvement in GCA (4, 31, 32). 
In contrast, patients with non-AION IC 
more frequently presented signs of US 
LV-GCA versus those with AION or 
without IC. These data are novel and 
demonstrate that in LV-GCA, there is 
also an associated risk of IC, including 
severe forms such as cerebrovascular 
accidents. Strokes and non-AION IC 
are more frequent when LV involve-
ment is also present. However, a lack 
of cranial involvement in mixed forms 
can increase the risk of non-AION IC. 
While encouraging, these new findings 
should be further tested in larger co-
horts. After AION, stroke is the second 
most frequent ischaemic complication 
in GCA, followed by acute coronary 
syndrome and peripheral artery dis-
ease. Previously identified predictors 
of stroke include male gender (5, 16), 
presence of visual symptoms (5 ,9, 16), 
hypertension (5, 16), smoking (16), 
and absence of anaemia (5, 9, 16).
On the other hand, the presence of PMR 
in patients with GCA has traditionally 
been associated with a reduced risk of 

Table II. Ultrasound findings of GCA patients according to the presence and type of ischaemic complications.

 All patients No ischaemic complication AION Non-AION IC p
 n=188  n=145 (77.1%) n=24 (12.8%) n=19 (10.1%) 

US findings  
Positive US, n (%) 183  (97.3%) 140  (96.6%) 24  (100%) 19  (100%) 0.467
Positive cranial GCA US, n (%) 151  (80.3%) 115  (79.3%) 24  (100%) 12  (63.2%) 0.009
Positive isolated cranial GCA US, n (%) 85  (45.2%) 60  (41.4%) 18  (75%) 7  (36.8%) 0.007
Positive large vessel-GCA US, n (%) 98  (52.1%) 80  (55.2%) 6  (25%) 12  (63.2%) 0.014
Isolated positive large vessel-GCA US, n (%) 32  (17%) 25  (17.2%) 0  (0%) 7  (36.8%) 0.006
Mixed cranial + large vessel GCA US, n (%) 66  (35.1%) 55  (37.9%) 6  (25%) 5  (26.3%) 0.328
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IC, although such patients tend to re-
lapse more frequently during follow-up 
(24). According to our results, patients 
with previous or concomitant PMR 
symptoms may be at less risk of de-
veloping AION. It is important to note 
that while PMR symptoms are usually 
associated with LV-GCA, in our cohort 
no differences were observed in the 
frequency of a previous PMR diagno-
sis or PMR symptoms at the time of 
GCA diagnosis between patients with 
and without US LV-GCA, respectively.
Some limitations affecting our study 
should be noted. First, it was retrospec-
tive in nature and there may be some 
recorded inaccuracies or incomplete 
data. Second, the small sample size of 
each group may limit the study’s sta-
tistical power. Third, the ultrasonog-
rapher was not blinded to the clinical 
data. Another potential limitation is 
that intra- and inter-observer reliabil-
ity was not specifically investigated for 
this study, although previous reliability 
studies have been performed within the 
same research group (33). Finally, the 
arteries of the lower limbs were not in-
cluded in the US examination, which 
could limit the detection of LV-GCA.
In summary, different patterns of vas-
cular involvement based on US are as-
sociated with varying ischaemic com-
plications in patients with GCA. Pre-
dominantly cranial-GCA patients more 
frequently experience AION, whereas 
predominantly LV-GCA patients have a 
higher incidence of non-AION ischae-
mic complications. This underscores 
the importance of additional validation 
and replication studies across differ-
ent settings in order to strengthen the 
robustness of these findings in various 
contexts and patient groups.

Take home messages
• The different vascular subtypes of 

GCA are associated with distinct 
types of IC. 

• US cranial-GCA patients more fre-
quently present AION IC.

• US LV-GCA patients more frequent-
ly present non-AION IC.
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Abstract
Objective: The objective of this study was to determine whether the OMERACT GCA US Score (OGUS) change after treatment can be used for 
assessing the probability of relapse.
Methods: This study was a multicentre retrospective study of GCA patients referred to two US GCA fast-track clinics over 2 years. The patients 
underwent US evaluation at baseline, and at 3 and 6 months. EULAR criteria for remission and relapse were checked at 3 and 6 months. OGUS 
changes at 0–3 months and 0–6 months were compared between patients with and without relapse at 6 months, as well as between those 
with and without remission at 6 months.
Results: A total of 76 patients were included (mean age 77.2 years, 55.3% females). Nineteen (26%) patients relapsed at 6 months, of whom 
14 (19.1%) showed a minor relapse and 5 (6.8%) a major relapse. EULAR remission at 6 months was achieved in 32 (43.8%) patients. The stan-
dardized mean difference in OGUS between baseline and 3 months and between 3 months and 6 months was −0.25 and −0.38, respectively. 
OGUS significantly improved between baseline and 6 months (1.18 to 0.99, P"0.004) and from 3–6 months (1.08 to 0.99, P"0.04) in non-re-
lapsing patients, whereas no significant changes at 3 (1.17 to 1.17; P" 0.736) and 6 months (1.17 to 1.21; P" 0.343) months were observed in 
those who experienced relapse. The mean 0–6-month OGUS improvement was lower in patients who relapsed (−0.1 to 0.16, P" 0.037). The 
mean 0–6-months OGUS improvement (decrease) was greater in patients who achieved remission at 6 months (0.28 to −0.07, P"0.001).
Conclusion: The absence of OGUS improvement during follow-up in GCA may be used to assess the probability of relapse and the absence of 
remission at 6 months.
Keywords: ultrasound, giant cell arteritis, OGUS, relapse, remission. 

Introduction
Imaging has transformed the diagnosis of patients with GCA 
in recent decades [1]. It is now an integral part of the new 
2022 ACR/EULAR GCA classification criteria [2], reflecting 
its expanding role in clinical practice [3, 4]. Specifically, US is 
endorsed by EULAR as the primary imaging modality for 
patients suspected of having GCA [5].

Once the diagnostic potential of imaging techniques in 
GCA [5–10] becomes widely recognized, our efforts can shift 
towards enhancing their sensitivity to change and their role 
in monitoring disease activity, treatment response, and pre-
dicting outcomes. Several indices have been published with 

the goal of quantifying vessel wall inflammation using US in 
GCA [11–13]. However, the optimal score for use in clinical 
practice and research remains unknown. To solve this ques-
tion, the OMERACT US LV vasculitis working group has de-
veloped and validated the OMERACT GCA US Score 
(OGUS), demonstrating its reliability, construct validity, and 
sensitivity to change in tracking vascular involvement in 
GCA over time [14].

Although pending validation, it has also been recently pro-
posed as a potentially useful tool for defining relapse and re-
mission [15]. However, its predictive role for identifying 

Rheumatology key messages 
# OGUS shows sensitivity to change during follow-up in GCA patients. 
# OGUS changes during follow-up may be used to assess the probability of relapse and remission in GCA. 

Received: 8 March 2024. Accepted: 23 April 2024 
# The Author(s) 2024. Published by Oxford University Press on behalf of the British Society for Rheumatology.  
All rights reserved. For permissions, please email: journals.permissions@oup.com  

Rheumatology, 2024, 00, 1–5 
https://doi.org/10.1093/rheumatology/keae260 
Advance access publication 8 May 2024 
Concise Report 

Rheumatology

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/advance-article/doi/10.1093/rheum
atology/keae260/7667294 by Fundacion Espanola de R

eum
atologia user on 12 June 2024



77 
 

 

worse outcomes in GCA has not yet been studied. On the 
other hand, the updated EULAR recommendations on the 
use of imaging in large-vessel (LV) vasculitis highlight the 
broader utility of imaging in GCA [5], emphasizing its poten-
tial role not only in diagnosis but also in assessing inflamma-
tory activity, identifying relapses, and evaluating structural 
damage during follow-up. Nevertheless, the research agenda 
emphasizes the need to investigate the value of composite 
scores for GCA monitoring and prognosis. Therefore, our 
study aimed to assess the responsiveness to treatment of 
OGUS in GCA patients and its value in assessing the proba-
bility of future relapses during subsequent follow-up.

Methods
Patient selection and data collection
This was a multicentre observational retrospective study that 
included a cohort of patients referred to GCA fast-track clin-
ics at two academic centres over a 2-year period (June 
2019—June 2021). The inclusion criteria for this study re-
quired any GCA diagnosis to be confirmed by clinicians at 
least after 6 months of follow-up. We retrospectively col-
lected data from their electronic health records at each visit, 
including demographics, presenting symptoms and physical 
findings from temporal artery (TA) examinations at baseline. 
Additionally, laboratory tests such as CRP, ESR, haemoglo-
bin, and platelet counts, as well as TA biopsy (TAB) findings 
(if available), were collected. Disease activity was evaluated 
following routine care. As per protocol, the treating clinician 
was not blinded to US findings. We used the EULAR defini-
tion of remission (‘absence of all clinical signs and symptoms 
attributable to active LVV and normalization of ESR and 
CRP; in addition, for patients with extracranial disease there 
should be no evidence of progressive vessel narrowing or dila-
tation’) and the EULAR definitions of major relapse 
[‘recurrence of active disease with either of the following: a. 
Clinical features of ischaemia (including jaw claudication, vi-
sual symptoms, visual loss attributable to GCA, scalp necro-
sis, stroke, limb claudication). b. Evidence of active aortic 
inflammation resulting in progressive aortic or large vessel di-
latation, stenosis or dissection’] and minor relapse 
(‘recurrence of active disease, not fulfilling the criteria for a 
major relapse’) [16]. EULAR remission, as well as major and 
minor relapse, were checked for every patient at 3 months 
and 6 months. Patients were treated according to their clinical 
response with standard therapy.

US assessment
All patients underwent a protocolized vascular bilateral US of 
the cranial arteries (common superficial TA, and its parietal 
and frontal branches) and extracranial arteries (carotid, sub-
clavian and axillary) at baseline and at each visit. The entire 
axillary artery was evaluated, including its three parts from 
the anterior side or the axillary fossa. The US exam was per-
formed by three experienced ultrasonographers (E.d.M., I. 
M.-H. and J.M.-C.) with two sets of US equipment, including 
an Esaote MyLab8 (Esaote, Genoa, Italy) with a 12–18 MHz 
transducer (for the TA) and a 6–15 MHz transducer (for the 
extracranial arteries), and an Esaote MyLabX8eXP with a 
12–25 MHz transducer (for the TA) and a 4–15 MHz trans-
ducer (for the extracranial arteries). The presence of a halo 
and/or compression sign in the TA, or the presence of a halo 
in the extracranial arteries in the absence of atherosclerosis, 

was considered sufficient for a positive US examination [6]. 
OGUS [14] calculations of recorded images and videos were 
performed both at the initial baseline assessment and during 
subsequent visits. OGUS was calculated as the sum of the in-
tima media thickness (IMT) in every segment divided by the 
rounded cut-off values of IMTs in each segment (0.4 mm for 
the common trunk of the superficial TA, 0.3 mm for the pari-
etal and frontal branches and 1 mm for the axillary arteries). 
The total sum was divided by the number of segments avail-
able. The ultrasonographers were not blinded to the clinical 
information of the patients.

Statistical analysis
Statistical analysis was performed using SPSS software (ver-
sion 20; SPSS, IBM Corp., Armonk, NY, USA). Qualitative 
variables are presented using frequencies and percentages, 
and continuous variables as mean (S.D.). OGUS’ sensitivity to 
change was calculated as negative values of the standardized 
mean difference for each visit separately. The paired t test 
was used for comparing baseline and follow-up OGUS assess-
ments. The 0–3 and 0–6 months OGUS changes were calcu-
lated by simply calculating the difference between the 
baseline OGUS and the OGUS at 3 months and 6 months, re-
spectively. A lower value for the difference indicated less im-
provement, and a negative result indicated worsening of the 
OGUS, i.e. a higher OGUS, at the last visit compared with 
baseline. The 0–3 and 0–6 months OGUS changes were com-
pared between patients with and without relapse at 6 months, 
and with and without achievement of remission at 6 months. 
All tests were two-sided, and P values of <0.05 were consid-
ered statistically significant.

Ethics approval
This study was performed in accordance with the Declaration 
of Helsinki of 1975, revised in 1983. The research protocol 
was approved by the Research Ethics Committee of the 
Hospital General Universitario Gregorio Mara~n!on (JMC08- 
RHEUM0722) and the Research Ethics Committee of the 
Hospital Universitario La Paz (PI3040). Informed written 
consent was not mandatory for patient participation in 
the study.

Results
Patient characteristics
A total of 76 patients were included for analysis during the 
study period. The mean (S.D.) age was 77.2 (9.2) years and 42 
(55.3%) were females. Data for clinical, laboratory and the 
main US variables are shown in detail in Table 1. All patients 
received glucocorticoid treatment upon diagnosis. During the 
6-months follow-up, 16 (21.1%) patients underwent tocilizu-
mab therapy and 14 (18.4%) received MTX

Relapses during follow-up
A total of 73 patients completed the US exam at 6 months. 
Nineteen patients (26%) relapsed at 6 months; of these, 14 
(19.1%) showed a minor relapse and 5 (6.8%) a major re-
lapse. Among the latter, two patients presented with visual 
symptoms or jaw claudication, as clinical features of ischae-
mia, while the others showed progressive involvement of 
large arteries by imaging, either fluorodeoxyglucose (FDG)- 
PET/CT, US, angio-MRI or CT. At the time of relapse, the 
mean CRP and ESR were 53.9 and 32.8, respectively. The 
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mean prednisone dose at relapse was 8.5 mg daily. A total of 
5 (26.3%) patients were on MTX at relapse. EULAR remis-
sion at 6 months was achieved by 32 (43.8%) patients. Only 
2 patients in our cohort were in remission without glucocorti-
coids at 6 months.

Baseline and follow-up US findings
At diagnosis, positive US findings were found in 75 patients 
(98.7%), with involvement of the cranial arteries in 53 
patients (69.7%), LV involvement in 55 (72.4%) and a mixed 
pattern of cranial and LV-GCA in 33 (43.4%). The mean 
baseline OGUS was 1.18 (0.32). In the overall patient popu-
lation, OGUS numerically improved (decreased) at 3 months 
(1.18 vs 1.1, P!0.108) and 6 months (1.18 vs 1.06, 
P< 0.71), although these differences were not statistically sig-
nificant (Supplementary Table S1, available at Rheumatology 
online). The standardized mean difference in OGUS between 
baseline and 3 months and between baseline and 6 months 
was −0.25 and −0.38, respectively. OGUS significantly im-
proved (decreased) from baseline to 6 months (1.18 to 0.99, 
P! 0.004) and from 3 to 6 months (1.08 to 0.99, P!0.04) in 
non-relapsing patients, whereas no significant changes from 
baseline to 3 months (1.17 to 1.17; P!0.736) or baseline to 
6 months (1.17 vs 1.21; P!0.343) were observed in patients 
who relapsed (Supplementary Table S1 and Supplementary 
Fig. S1, available at Rheumatology online). Supplementary 
Fig. S2, available at Rheumatology online, depicts OGUS 
change between baseline, 3 months and 6 months, according 
to the achievement of EULAR remission at 6 months. The 0– 
3 months and 0–6 months OGUS change in patients who did 
and did not relapse at 6 months, as well as in those who did 
and did not achieve remission at 6 months are shown in detail 
in Table 2. No significant differences were found in OGUS 
changes at 3 months between patients who did and did not 
relapse. At the 6 months follow-up visit, OGUS was signifi-
cantly higher in patients who relapsed compared with in 

those who did not. The mean 0–6 months OGUS improve-
ment was significantly less (or it worsened) in patients who 
relapsed at 6 months (−0.1 to 0.16, P!0.037). On the other 
hand, the mean 0–6 months OGUS improvement was greater 
in patients who achieved remission at 6 months (0.28 to 
−0.07, P!0.001).

Discussion
We evaluated changes in OGUS during follow-up to detect 
relapses. Our preliminary data indicated that, while patients 
who relapsed at 6 months showed no OGUS improvements, 
those who did not relapse showed OGUS improvement at 
3 months, with significant improvement evident at 6 months.

Due to insufficient evidence, EULAR does not recommend 
routine imaging in GCA patients in remission. Its use may be 
considered in cases of suspected relapse, particularly when labo-
ratory markers of disease activity are unreliable, and also for the 
long-term monitoring of structural damage, particularly at sites 
that previously showed vascular inflammation. This recommen-
dation relies on several studies, suggesting the potential useful-
ness of US for assessing disease activity and treatment response 
in GCA [17–20]. The frequency of screening, as well as the imag-
ing method applied, should be decided on an individual basis [5].

While it has been demonstrated that the IMT decreases af-
ter treatment, the decrease is slower in the extracranial arter-
ies compared with the cranial arteries [17]. Aschwanden 
et al. conducted a study involving 42 GCA patients with LV 
involvement at 6, 12 and 24 months post-diagnosis. They 
found a reduction in LV wall thickening in 45% of patients 
during follow-up. Conversely, a reduction in vessel wall 
thickening in the TA was observed in 85% of patients [19]. 
Ponte et al. demonstrated in a prospective study of 49 GCA 
patients that the number of TA segments with a halo and 
sum and a maximum TA halo IMT showed a significant cor-
relation (Spearman’s correlation coefficient) with the ESR 

Table 1. Clinical, laboratory, histology and US findings for patients with GCA who participated in the study

Positive cranial GCA  
US n!53

Positive LV-GCA  
US n! 55

Positive mixed-GCA  
(cranial " LV) US n! 33

Total  
n! 76

Demographics
Age, mean (S.D.) 79.1 (6.7) 76 (8.1) 76.9 (6.8) 77.2 (9.2)
Female, n (%) 27 (50.9%) 27 (49.1%) 13 (39.4%) 42 (55.3%)
Clinical variables
Symptoms duration (days), median (IQR) 40 (20-120) 60 (30-150) 90 (30-120) 60 (22.8-120)
PMR diagnosis before US examination, n (%) 9 (17%) 15 (27.3%) 8 (24.2%) 16 (21.1%)
Headache, n (%) 40 (75.5%) 32 (58.2%) 23 (69.7%) 49 (64.5%)
Scalp tenderness, n (%) 14 (26.4%) 6 (10.9%) 4 (12.1%) 16 (21.1%)
Jaw claudication, n (%) 19 (35.8%) 9 (16.4%) 8 (24.2%) 20 (26.3%)
Visual symptoms, n (%) 14 (26.4%) 8 (14.5%) 6 (18.2%) 16 (21.1%)
Ocular ischaemia, n (%) 6 (11.3%) 1 (1.8%) 1 (3%) 7 (9.2%)
Constitutional symptoms, n (%) 21 (39.6%) 26 (47.3%) 16 (48.5%) 32 (42.1%)
Fever, n (%) 10 (18.9%) 14 (25.5%) 8 (24.2%) 16 (21.1%)
Morning stiffness in shoulders/neck, n (%) 22 (41.5%) 30 (54.5%) 17 (51.5%) 35 (46.1%)
Abnormal TA clinical examination, n (%) 10 (18.9%) 3 (5.5%) 3 (9.1%) 10 (13.2%)
Positive TA biopsy, n/total TA biopsy performed (%) 9/17 (52.9%) 4/9 (44.4%) 4/6 (66.7%) 9/20 (45%)
Laboratory findings
CRP (mg/dl), mean (S.D.) 38.9 (50.7) 39.3 (50.3) 52.3 (57.2) 33 (45.9)
ESR (mm/h), mean (S.D.) 63.3 (34.4) 58.8 (37.2) 59.4 (38.5) 62.2 (34.9)
Haemoglobin (g/dl), mean (S.D.) 12.1 (1.6) 12.1 (1.7) 12 (1.7) 12.1 (1.6)
Platelets 109/l, mean (S.D.) 332.1 (134.6) 333.7 (144.9) 334.4 (147.6) 335.8 (139.1)
US findings
Positive US findings, n (%) 53 (100%) 54 (98.2%) 33 (100%) 75 (98.7%)

IQR: interquartile range; LV: large vessel; TA: temporal artery.
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(0.41), CRP (0.34), BVAS (0.29) and glucocorticoid cumula-
tive dose (−0.34), although no significant correlation was 
found for the axillary halo features [17]. De Miguel et al. in a 
study including 30 GCA patients, showed that halo disap-
pearance occurred in the majority of patients (95%), but was 
rare before 2 weeks, and frequently persisted during the first 
2 months after glucocorticoid initiation [20]. While these 
studies suggest the potential usefulness of US for assessing 
disease activity and response to treatment in GCA, to our 
knowledge the value of the US change in determining the risk 
of relapse has not yet been studied.

Some studies have already shown sensitivity to change in 
OGUS during follow-up in GCA. Nielsen et al. [15] previously 
observed similar results in a smaller retrospective study aimed 
at determining the sensitivity to change of different vascular 
US indices. In their cohort, 10 (21%) of the 47 patients 
followed-up at 6 months relapsed. OGUS increased from 2 to 
6 months in the group of patients who relapsed, and there was 
a higher OGUS at 6 months than in those patients who did 
not relapse. Patients who experienced a relapse had a mean 
OGUS increase from 2 to 6 months (95% CI) of 0.26 (0.18– 
0.35). In our cohort, this increase was considerably smaller, 
possibly due to the different definitions of relapse used in the 
two studies. While we used the EULAR definition of relapse 
(with stricter criteria), Nielsen et al. used a clinical definition 
of relapse. Nevertheless, our results are similar and confirm 
the previous observation that OGUS improves to a lesser de-
gree, or even worsens in patients relapsing at 6 months. 
Another relevant question is whether early OGUS change 
(within the first 3 months) can predict which patients will ex-
perience relapse in the future. From our results, we have not 
been able to demonstrate this association. Although improve-
ment in OGUS from 0 to 3 months was numerically lower in 
patients who experienced relapses, these differences are not 
statistically significant. A larger sample size or longer follow- 
up time may be needed to clarify this issue.

In this study, we have also demonstrated sensitivity to 
change in OGUS during follow-up. OGUS significantly im-
proved (decreased) at 6 months and from 3–6 months in non- 
relapsing patients, whereas no improvement was observed at 
3 and 6 months in patients who relapsed. Our results are in 
line with previous observations confirming the sensitivity of 
OGUS to change [14, 15].

Some limitations of our study include those intrinsic to any 
retrospective study, such as potential inaccuracies in relapse 

recording leading to misclassification. On the other hand, our 
sample size complicates comparisons between groups. 
Neither the clinician nor the sonographer were blinded to 
clinical and laboratory data, which may have led to biases. 
Among the strengths, ours was a multicentre study, including 
fast-track clinics with over 5 years of experience, and US 
scans included as part of a well-defined protocol in which all 
US data are systematically collected.

In conclusion, the change in OGUS during follow-up may 
be useful both in assessing the probability of relapse and in 
defining remission in patients with GCA. This study lays the 
groundwork for conducting prospective studies to determine 
the predictive value of OGUS for outcomes in GCA, as well 
as for other complications such as ischaemic manifestations.

Supplementary material
Supplementary material is available at Rheumatology online.
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Table 2. Baseline, 3- and 6-months OGUS, and 0–3 and 0–6 months OGUS change in patients with and without relapse at 6 months and with and without 
achievement of remission at 6 months

Parameter All  
patients  
n! 76

Relapse at  
6-months  

follow-up n! 19

No relapse at  
6-months  

follow-up n!54

P EULAR remission at  
6-months  

follow-up n 5 32a

No EULAR remission  
at 6-months  

follow-up n 5 41a

P

Baseline OGUS, mean (S.D.) 1.18 (0.32) 1.17 1.18 0.902 1.23 1.14 0.255
3-months OGUS, mean (S.D.) 1.1 (0.34) 1.17 1.08 0.439 1.07 1.14 0.415
6-months OGUS, mean (S.D.) 1.06 (0.27) 1.21 0.99 0.01 0.98 1.13 0.061
0–3-months OGUS  

change, mean (S.D.)
0.07 (0.48) 0.05 (0.48) 0.07 (0.50) 0.854 0.12 (0.41) 0.01 (0.57) 0.439

0–6-months OGUS  
change, mean (S.D.)

0.08 (0.39) −0.1 (0.38) 0.16 (0.38) 0.037 0.28 (0.32) −0.07 (0.39) 0.001

3–6-months OGUS  
change, mean (S.D.)

0.08 (0.34) −0.08 (0.51) 0.15 (0.23) 0.071 0.15 (0.19) 0.01 (0.46) 0.09

a A total of 73 patients completed an US exam at 6 months. Bold text indicates P values of <0.05, which were considered statistically significant. OGUS: 
OMERACT GCA Ultrasonography Score.
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ABSTRACT
Objectives To update the EULAR recommendations 
for the use of imaging modalities in primary large vessel 
vasculitis (LVV).
Methods A systematic literature review update was 
performed to retrieve new evidence on ultrasound, 
MRI, CT and [18F]-fluorodeoxyglucose positron emission 
tomography (FDG- PET) for diagnosis, monitoring and 
outcome prediction in LVV. The task force consisted of 
24 physicians, health professionals and patients from 
14 countries. The recommendations were updated 
based on evidence and expert opinion, iterating until 
voting indicated consensus. The level of agreement was 
determined by anonymous votes.
Results Three overarching principles and eight 
recommendations were agreed. Compared to the 2018 
version, ultrasound is now recommended as first- line 
imaging test in all patients with suspected giant cell 
arteritis, and axillary arteries should be included in the 
standard examination. As an alternative to ultrasound, 
cranial and extracranial arteries can be examined by 
FDG- PET or MRI. For Takayasu arteritis, MRI is the 
preferred imaging modality; FDG- PET, CT or ultrasound 
are alternatives. Although imaging is not routinely 
recommended for follow- up, ultrasound, FDG- PET or 
MRI may be used for assessing vessel abnormalities in 
LVV patients with suspected relapse, particularly when 
laboratory markers of inflammation are unreliable. 
MR- angiography, CT- angiography or ultrasound may 
be used for long- term monitoring of structural damage, 
particularly at sites of preceding vascular inflammation.
Conclusions The 2023 EULAR recommendations 
provide up- to- date guidance for the role of imaging in 
the diagnosis and assessment of patients with LVV.

INTRODUCTION
Giant cell arteritis (GCA) and Takayasu arteritis 
(TAK) are the most common primary large vessel 
vasculitides (LVV).1 2 Temporal artery biopsy 
(TAB) and conventional angiography have been 
considered for decades the ‘golden standards’ for 
diagnosing GCA and TAK, respectively. In the last 
years, however, imaging modalities including ultra-
sound, MRI and [18F]-fluorodeoxyglucose positron 

emission tomography (FDG- PET) have become 
an integral part of the diagnosis, supported by 
the 2018 EULAR recommendations for the use of 
imaging in LVV.3

Since 2018, new studies on imaging in LVV have 
been published, some of them prompting a recon-
sideration of the original statements. FDG- PET, for 
example, was previously considered inadequate for 
the assessment of temporal arteries because of the 
proximity to the brain.3 However, recent studies 
report that FDG- PET can detect temporal arteritis 
with high sensitivity and specificity.4–6

Glucocorticoids (GC) are the mainstay in the 
treatment of GCA and TAK, but recently, the inter-
leukin- 6 receptor (IL- 6R) inhibitor tocilizumab 
has become part of the standard treatment for 
GCA.7 Studies indicate that this drug is also effec-
tive in TAK, although approval for this indication 
by the Food and Drug Administration (FDA) and 
the European Medicines Agency is still lacking.8 
The IL- 6 R inhibitor sarilumab has been approved 
by FDA for Polymyalgia rheumatica (PMR), a 
disease that is considered to be part of the GCA- 
PMR spectrum.9 10 These agents interfere with the 
ability to produce an acute phase response as eval-
uated by erythrocyte sedimentation rate (ESR) or 
C reactive protein (CRP), reducing the impact of 
these biomarkers on clinical assessment of disease 
activity in LVV. Imaging modalities therefore may 
contribute to a more comprehensive assessment of 
patients with GCA and TAK.11

The American College of Rheumatology (ACR) 
has recently published management guidelines for 
GCA expressing their preference for TAB over 
ultrasound and MRI of cranial arteries in the 
diagnosis of GCA, which contrasts with the 2018 
EULAR recommendations12 and other recommen-
dations.13–16 The ACR clarifies that these recom-
mendations relate in part to the lack of technical 
expertise of clinicians in the USA with these 
modalities.12

These and other developments have prompted 
us to re- evaluate and update the original EULAR 
recommendations, particularly addressing uncer-
tainties about the choice of the imaging technique 
for diagnosis and assessment of patients with GCA 
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and TAK. The objectives, target population and target users 
of this update remain unchanged compared with the previous 
version.3 These recommendations are intended to advise physi-
cians on the use of imaging modalities in patients with suspected 
or established primary LVV, specifically GCA and TAK.

METHODS
After approval by the EULAR Council, the convenors (CDejaco 
and WAS) and the methodologist (SR) led a task force guided 
by the 2014 updated EULAR Standardised Operating Proce-
dures (SOP), complying also with the principles stipulated in 
the 2022 EULAR SOPs.17 18 The 24 task force members from 
14 countries consisted of rheumatologists, a radiologist, nuclear 
medicine specialists, an internist, epidemiologists, a patient 
representative (the second patient could not attend the meeting 
for health reasons), a health professional in rheumatology and 
2 EMerging EUlar NETwork representatives. Five members 
were recruited through an open call to EULAR countries via 
a competitive application process. All members disclosed their 
potential conflicts of interest before starting the process. A single 
face- to- face task force meeting took place. In preparation of that 
meeting, several online conferences of the steering committee 
(CDejaco, SR, WAS, MB, PB, CP and SLM) were conducted. For 
the systematic literature review (SLR), we used the same Popu-
lation, Intervention, Control, Oucome (PICO) questions and 
inclusion/exclusion criteria as in the original project,19 covering 
the role of ultrasound, MRI, CT, FDG- PET in the (1) diagnosis 
and (2) monitoring of inflammation and damage, (3) prediction 
of outcome and (4) required technical standards for imaging. 
The steering committee made a single modification of the orig-
inal PICO questions including optical coherence tomography 
and fluorescein angiography (FA) as additional imaging tech-
niques in the search.

The SLR was conducted by two fellows (MB and PB) under the 
guidance of the methodologist (SR). Papers published between 
March 2017 and 16 November 2022 were considered. Some 
articles were identified by both the original19 and the present SLR 
and were therefore excluded manually from the current update. 
Only prospective and cross- sectional studies conducted in >20 
adult patients with suspected and/or established GCA or TAK 
were included. We chose a cut- off of 20, because studies with 
a lower number of participants were concerned to be of lower 
quality and would therefore be less relevant for the task force. 
The evidence summarised in the SLR was presented to the task 
force in the form of tables summarising the findings, including an 
assessment of the risk of bias (RoB).20 21 The evidence collected 
in the previous SLR was also considered and summarised to the 
task force.19 Given the large number of studies included in the 
complete SLR (original and current update), a conscious choice 
was made to favour evidence stemming from studies with low 
RoB. The present SLR is published separately11; however, the 
SLR and the present recommendations manuscript form an inte-
gral and inseparable part and should be read as such.

Based on new evidence and expert opinion, the steering 
committee prepared proposals for updated recommendations 
which were subsequently discussed and refined by the entire 
group during the task force meeting. Following the EULAR SOP, 
a modification of the original statements had to be approved 
by >75% of the task force members, followed by a second 
voting on the final wording of the rephrased recommendation.18 
Consensus was accepted if >75% of the members voted in favour 
of the statement in the first round, >66% in the second round 
and in the third round >50% was accepted. The 2011 Oxford 

Centre for Evidence Based Medicine levels of evidence (LoE) 
derived from the SLR were added to each recommendation.22

Finally, each task force member anonymously indicated the 
level of agreement via Survey Monkey (LoA, 0–10 numeric 
rating scale with 0=do not agree and 10=fully agree). The 
mean and SD of the LoA, as well as the percentage of task force 
members with an agreement ≥8 are presented.

The task force specified that CT and MRI also refer to the 
specific angiography techniques such as CT- angiography (CTA) 
and MR- angiography (MRA), respectively, and PET is commonly 
used in conjunction with CT or CTA, and occasionally in combi-
nation with MRI/MRA.

The original research agenda was checked as to whether any of 
the gaps in evidence have meanwhile been filled with evidence.3 
New issues arising during the task force meeting were added to 
the research agenda presented in this paper. The final manu-
script was reviewed and approved by all task force members and 
by the EULAR Council.

RESULTS
General aspects
In 2018, 12 recommendations were formulated, while the 
update includes three overarching principles and eight specific 
recommendations. Compared with the original statements, 
two (new numbers 5+6) remained unchanged, two underwent 
minor (4+8) and four major modifications (1–3, 7). The former 
recommendation five on CT and FDG- PET for the assessment of 
cranial arteries was deleted (see online supplemental table 1 for 
a comparison between the original and the updated statements).

The updated recommendations are depicted in table 1 
(including the LoE and LoA) and are explained in detail below.

Overarching principles
Overarching principles are statements of generic nature and are 
not necessarily based on direct evidence. They reflect principles 
of good clinical practice and build the framework for the subse-
quent specific recommendations.

Overarching principle A
In patients with suspected GCA, an early imaging test is recom-
mended to support the clinical diagnosis of GCA, assuming high 
expertise and prompt availability of the imaging technique. 
Imaging should not delay initiation of treatment.

This statement remained largely unchanged compared with 
the original recommendation.3 The task force emphasised that 
an imaging test should be considered in every patient with 
suspected GCA. TAB is also an adequate option, particularly 
when imaging is not readily available or expertise with imaging 
in GCA is insufficient. It is commonly believed that operator 
dependency is the major limitation of imaging, particularly of 
ultrasound. However, all diagnostic procedures including TAB 
are subject to operator dependency; and reproducibility can be 
improved by specific training.23 24 In addition, a multicentre 
study including sonographers with a mixed level of experience 
revealed that inter- reader reliability of ultrasound images was 
comparable to that of digital histological images.25

The main point of discussion within the task force was 
whether treatment could be delayed while waiting for imaging 
to be done. It was felt that patients with strongly suspected GCA, 
particularly if there are ischaemic manifestations of concern 
(eg, transient visual loss or jaw claudication), must be treated 
immediately due to the risk of imminent and permanent visual 
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loss. Blindness and other ischaemic complications of GCA tend 
to occur almost exclusively before initiation of GC therapy.26 
For patients presenting with polymyalgia or systemic symptoms 
only and in whom GCA is a possible diagnosis, FDG- PET and 
MRI to detect large vessel involvement might not be available 
immediately when requested. One study demonstrated that the 
sensitivity of a FDG- PET for the diagnosis of GCA conducted 
72 hours after the start of 60 mg prednisone remained equal to 
the pretreatment FDG- PET, but dropped to 36% after 10 days 
of GCs.27 Similarly, ultrasound of temporal arteries performed 
within 1 day of GC therapy revealed a significantly higher 
intima- media thickness (IMT) than scans performed (in different 
patients) after 1 week.28 The task force, therefore, concluded 
that imaging should best be performed before, or at least, within 
72 hours after commencing GC therapy.

The task force urged rapid access to diagnostic imaging tests, 
commensurate with fast- track clinics for patients with suspected 
GCA.29–31 While ultrasound has become a point- of- care tool 
in many of these fast- track services, long waiting lists are still 
a major limitation of other imaging modalities. The task force 
was reluctant to define case scenarios where treatment could be 
withheld until imaging becomes available. This would not only 
be counterproductive for the development of rapid access path-
ways for imaging, but would also expose people with GCA to an 
unnecessary risk of blindness and other ischaemic manifestations, 

given that not all patients who develop GCA- related visual loss 
have characteristic symptoms of cranial GCA.32

Overarching principle B
Imaging examination should be done by a trained specialist using 
appropriate equipment, standardised operational procedures 
and settings.

Specific training in vasculitis imaging, rather than general 
training in musculoskeletal or vascular imaging, is pivotal to 
guarantee high- quality results.24 A dedicated training curric-
ulum for rheumatologists still has to be defined. According 
to expert opinion such a curriculum should include teaching 
about the signs and symptoms of LVV (in order to appropri-
ately estimate the pretest probability of the disease), specific 
training in vascular ultrasound as well as instructions on how 
to correctly interpret the results of additional tests, including 
other imaging modalities. Recommended technical and oper-
ational parameters are detailed in box 1.

Overarching principle C
In patients in whom there is a high clinical suspicion of 
GCA and a positive imaging result, the diagnosis of GCA 
may be made without an additional test (biopsy or further 
imaging). In patients with a low clinical probability and a 

Table 1 2023 EULAR recommendations for the use of imaging in large vessel vasculitis in clinical practice

Overarching principles

LoA (0–10)

Mean (SD) % with LoA≥8

A. In patients with suspected GCA, an early imaging test is recommended to support the clinical diagnosis of GCA, assuming 
high expertise and prompt availability of the imaging technique. Imaging should not delay initiation of treatment.

9.1 (1.9) 88

B. Imaging examination should be done by a trained specialist using appropriate equipment, standardised operational 
procedures and settings.

9.8 (0.4) 100

C. In patients in whom there is a high clinical suspicion of GCA and a positive imaging result, the diagnosis of GCA may be 
made without an additional test (biopsy or further imaging). In patients with a low clinical probability and a negative imaging 
result, the diagnosis of GCA can be considered unlikely. In all other situations (including the case of an inconclusive imaging 
result), additional efforts towards a diagnosis are necessary.

9.4 (1.0) 96

Recommendations LoE

1. Ultrasound of temporal and axillary arteries should be considered as the first imaging modality 
to investigate mural inflammatory changes in patients with suspected GCA.

1 9.6 (1.0) 96

2. High- resolution MRI or FDG- PET* can be used as alternatives to ultrasound for the assessment 
of cranial arteries† in patients with suspected GCA.

1 9.4 (1.1) 88

3. FDG- PET*, alternatively MRI or CT, can be used for the detection of mural inflammation or 
luminal changes of extracranial arteries in patients with suspected GCA.

1 (PET), 3 (CT), 5 (MRI) 9.6 (0.9) 92

4. In patients with suspected TAK, MRI to investigate mural inflammation or luminal changes 
should be used as the first imaging test to make a diagnosis of TAK.

3 9.5 (0.8) 96

5. FDG- PET, CT or ultrasound may be used as alternative imaging modalities in patients with 
suspected TAK. Ultrasound is of limited value for assessment of the thoracic aorta.

3 (CT) and 5 (PET and US) 9.7 (0.6) 100

6. Conventional angiography is not recommended for the diagnosis of GCA or TAK as it has been 
superseded by the previously mentioned imaging modalities.

5 9.8 (0.5) 100

7. In case of a suspected relapse of GCA or TAK, particularly when laboratory markers of disease 
activity are unreliable, ultrasound, FDG- PET or alternatively MRI may be considered for the 
assessment of vessel abnormalities. Imaging is not routinely recommended for patients in clinical 
and biochemical remission.

5 9.3 (1.4) 88

8. In patients with GCA or TAK, MRA, CTA or ultrasound of extracranial vessels may be used 
for long- term monitoring of structural damage, particularly at sites of preceding vascular 
inflammation. The frequency of screening as well as the imaging method applied should be 
decided on an individual basis.

5 9.5 (0.9) 96

Numbers in the columns ‘LoA’ indicate the mean and SD (in parenthesis) of the LoA (assessed on a scale from 0=no agreement to 10=full agreement), and the proportion of task force members 
with a score of at least 8/10.
The LoE was assessed according to the Oxford Centre for Evidence- Based Medicine 2011 LoE22: LoE 1 indicates a systematic review of cross- sectional studies with consistently applied reference 
standard and blinding; LoE 3 reflects non- consecutive studies, or studies without consistently applied reference standards; LoE 5 indicates mechanism- based reasoning. Downgrading or upgrading 
of evidence levels is possible as detailed in reference 22.
*FDG- PET is commonly combined with low- dose CT or CTA, optionally with MRI or MRA.
†Cranial arteries: MRI of the head can visualise superficial temporal, posterior auricular, superficial occipital branches and vertebral arteries, and FDG- PET of the head can visualise superficial 
temporal, facial, maxillary, superficial occipital branches and vertebral arteries.
CTA, CT- angiography; FDG- PET, [18F]-fluorodeoxyglucose positron emission tomography; GCA, giant cell arteritis; LoA, level of agreement; LoE, Level of evidence; LV- GCA, large vessel GCA; MRA, 
MR- angiography; TAK, Takayasu arteritis.
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negative imaging result, the diagnosis of GCA can be consid-
ered unlikely. In all other situations (including the case of 
an inconclusive imaging result), additional efforts towards a 
diagnosis are necessary.

This statement is unchanged from the 2018 version.3 It 
remains at the discretion of the clinician to determine the 
pretest probability for GCA, considering all available clin-
ical and laboratory data. The precision of the pretest esti-
mates depends largely on the experience of the clinician, 
which may (similar to imaging) be improved by specific 
training. A probability score combining demographic, clin-
ical and laboratory parameters, as well as respective cut- offs 
defining low, intermediate and high probability for GCA has 
been proposed and initially validated by several centres33–35; 
however, this awaits further experience.

The present recommendation emphasises the dependence 
of the (post- test) diagnosis on the pretest probability and the 
imaging test result. While in clinical practice, a global report 
of the imaging exam is usually provided (‘positive’/‘nega-
tive’), the confidence in this result may vary. For instance, 
there is a lower confidence in a positive result for patients 
in whom a limited vessel wall thickening was documented 
compared with those with extensive swelling of several 
vessels. If imaging results are inconclusive, such as when 
wall thickness is only slightly above the normal cut- off or 
when arteriosclerosis complicates the assessment, additional 
testing is necessary to establish or exclude GCA. This is also 
the case if positive imaging occurs in situations with low 

Box 1 Suggestions for technical and operational 
parameters on imaging modalities in large vessel 
vasculitis

Ultrasound
 ⇒ High- quality modern equipment is essential. Linear probes 
are recommended for supra- aortic arteries; sector or convex 
probes for ascending aorta; convex, sector or linear probes 
for the aortic arch; and convex or linear probes for abdominal 
aorta. Settings may vary slightly according to equipment.

 ⇒ The B- mode frequency should be ≥15 MHz (preferably 
≥18 MHz) for temporal arteries and 7–15 MHz for 
extracranial supra- aortic arteries. Image depth should be 10–
20 mm for temporal arteries and 30–40 mm for extracranial 
supra- aortic arteries.

 ⇒ The focus should be at the level of the artery. The B- mode 
gain should be adjusted to avoid anechoic appearance of the 
artery wall.

 ⇒ Colour Doppler is the preferred modality to show the blood 
flow, but other techniques may be used as well. The gain 
should be adjusted to avoid underfilling or overfilling of the 
vessel lumen.

 ⇒ Doppler frequency and pulse repetition frequency (PRF) 
settings depend on the equipment. Frequencies of 7–12 MHz 
and 4–8 MHz as well as PRFs of 2–7 KHz and 3–8 KHz are 
commonly applied for temporal and extracranial supra- aortic 
arteries, respectively. The colour box should be angled in 
longitudinal scans to avoid perpendicularity between sound 
waves and artery.

CT*
 ⇒ Multislice CT- scanner should be used.
 ⇒ Collimation 0.6 mm, individual tube voltage and tube current 
time product determined by automatic dose modulation.

 ⇒ Reconstruction slice thickness should be between 0.5 and 
1.0 mm.

 ⇒ Patient and CT technology adapted injection of 50–100 mL 
of non- ionic iodinated contrast agent (≥350 mg/mL) using a 
power injector (≥4 mL/s).

 ⇒ Arterial phase: bolus- tracking method (threshold of 100 HU); 
ECG triggering.

 ⇒ Venous phase: 50 s after finishing the arterial phase 
acquisition.

 ⇒ Angulated reconstructions for assessment of individual vessel 
segments.

MRI*
Cranial MRI technique**:

 ⇒ 3.0T MRI scanner, minimum 16- channel head- coil.
 ⇒ T1w Spin Echo, Gadolinium contrast enhanced, fat- 
suppressed, high- resolution (in- plane<1 mm2, eg, 
195×260 µm2, slice thickness 3 mm, TR/TE 500/22 ms).

 ⇒ Transversal slices angulated parallel to skull base.
 ⇒ Reformatted 3D contrast- enhanced vessel- wall MRI may be 
considered.

Body MRI technique:
 ⇒ 1.5 T, preferentially 3.0 T MRI scanner, minimum 16- channel 
head and neck coil and 16- channel body- coil.

 ⇒ MR- angiography (MRA) of aorta and major branches from 
carotid bifurcation to abdominal and preferentially pelvic 
arteries in coronal acquisition to include axillary and brachial 
arteries → detection of vessel lumen (stenosis, occlusion, 
aneurysm).

Continued

Box 1 Continued

 ⇒ T1w, fat- suppressed, contrast enhanced, black blood imaging 
(eg, navigated 3D Turbo Spin Echo (TSE), spatial resolution 
1.2×1.3×2 mm3, Repetition Time (TR) / Echo Time (TE) 
1000/35 ms) → assessment of mural inflammation.

[18F]-fluorodeoxyglucose positron emission tomography (FDG- 
PET)***

 ⇒ Position of patient is supine, position of the arms should be 
arms down.

 ⇒ Body parts to include: from top of head to at least mid- thigh, 
preferably to below the knees.

 ⇒ Blood glucose levels: preferred <7 mmol/L (126 mg/dL), 
<10 mmol/L (180 mg/dL) acceptable.

 ⇒ Interval between FDG infusion and image acquisition should 
be at least 60 min, preferably 90–120 min.

 ⇒ For evaluation of the cranial arteries, 5 min instead of 2–3 min 
acquisition time of the head should be used in case of non- 
digital FDG- PET imaging.

 ⇒ Scoring of [18F]-FDG- uptake: qualitative visual grading; if 
result is unclear, compare it to the liver background (grading 
0–3).

 ⇒ Digital FDG- PET may be used in order to reduce imaging time, 
radiation dose and to improve the image quality.

 ⇒ FDG- PET is commonly combined with low- dose CT, optionally 
with CT- angiography (CTA). It can also be combined with MRI 
or MRA.

*CT and MRI also refer to specific angiography techniques such as CTA 
and MRA.
**MRI of the head can visualise superficial temporal, posterior auricular, 
superficial occipital branches and vertebral arteries.
***FDG- PET of the head can visualise superficial temporal, facial, 
maxillary, superficial occipital branches and vertebral arteries.
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pretest probability. Additional testing is also important if 
GCA mimickers are suspected.36 In some diseases such as 
granulomatosis with polyangiitis, lymphoma or amyloidosis, 
imaging abnormalities similar to those found in GCA have 
been described; relevant differential diagnoses need there-
fore to be excluded on clinical grounds, by laboratory exams 
and/or histology.37–40

Recommendations
Recommendation 1
Ultrasound of temporal and axillary arteries should be consid-
ered as the first imaging modality to investigate mural inflamma-
tory changes in patients with suspected GCA.

Ultrasound is the first imaging modality for the diagnosis of 
GCA because of strong evidence for a high diagnostic value, 
with a pooled sensitivity from studies with low RoB of 88% and 
a specificity of 96%, using clinical diagnosis as the reference 
standard.11 Furthermore, ultrasound is known for low resource 
consumption, easy and prompt availability in many institutions 
and the absence of radiation. Reliability of ultrasound findings 
has been high among trained experts,24 41 and it was comparable 
to that of reading biopsies by pathologists.25 The task force 
chose the term ‘should be considered’ rather than ‘should be 
used’ acknowledging that rapid conduction of ultrasound is 
not feasible in every setting, particularly in non- tertiary hospi-
tals, and that not all specialists diagnosing GCA have sufficient 
training in this technique. In these situations, other imaging 
techniques can be used (see outlined below) and TAB is also an 
adequate alternative.3

While in 2018, a distinction was made between cranial and 
extracranial phenotypes, and ultrasound was recommended in 
first place for the former subset,3 the task force now recognised 
that GCA represents a single disease spectrum with overlapping 
phenotypes.42 Overall, 35%–80% of patients with dominant 
‘cranial’ manifestations have large vessel involvement in imaging 
studies, and patients with predominantly ‘extracranial’ mani-
festations at disease onset might develop cranial disease at later 
stages.43–45 The assessment of axillary arteries is now recom-
mended for every patient with suspected GCA as it increases the 
diagnostic yield and can serve as a baseline for the comparison 
with possible future examinations. Studies (particularly with low 
RoB) investigating both temporal and axillary arteries revealed 
consistently higher sensitivities than those focusing on temporal 
arteries only.11 In situations where a scan of temporal and axil-
lary arteries is non- diagnostic, and the clinical suspicion for GCA 
is still high, additional vessels such as facial, occipital, carotid, 
vertebral, subclavian and femoral arteries as well as the aorta can 
be investigated.46–49

Ultrasound composite scores have recently been proposed 
for diagnostic and monitoring purposes in GCA.50 51 One of 
these, the Southend score, positively correlated with the diag-
nostic specificity for GCA, and patients with higher scores were 
more likely to have positive TAB and visual complications than 
patients with lower scores.50 52 The provisional OMERACT 
ultrasonography score (OGUS) has been developed for the 
follow- up of patients in research studies and will be described 
below.51 Despite these interesting developments, the task force 
was reluctant to recommend any ultrasound composite score at 
this stage outside the research setting, encouraging their further 
validation.

The broad description ‘mural inflammatory changes’ was used 
in the update, rather than the term ‘non- compressible halo sign’ 
stipulated in the original recommendations.3 The compression 

sign for axillary and other extracranial arteries has not been 
tested in clinical studies so far, and patients with a new diag-
nosis of GCA may reveal signs of chronic vasculitis (eg, when 
GCA is newly diagnosed in a patient with long- standing PMR). 
The ultrasound appearance of chronic vasculitis has recently 
been described as ‘mid- hyperechoic wall thickening with a 
multilinear pattern’ that can clearly be distinguished from the 
‘halo’ sign that is described as homogenous, hypoechoic wall 
thickening reflecting acute inflammation.53 54 Cut- off values for 
the thickness of the intima- media complex have been proposed 
for follow- up studies (common superficial temporal artery 
0.42–0.44 mm, parietal branch 0.29–0.36 mm, frontal branch 
0.34 mm, axillary artery 1.0 mm (0.9 mm for chronic vascu-
litis)).55–58 They may also aid in distinguishing normal from 
acute or chronic vasculitis; however, further studies are required 
to validate these values, particularly in people with advanced age 
or with severe arteriosclerosis.59–61

Recommendation 2
High- resolution MRI or FDG- PET can be used as alternatives to 
ultrasound for the assessment of cranial arteries in patients with 
suspected GCA.

In the original recommendation,3 the use of FDG- PET and CT 
were discouraged for the assessment of cranial arteries as there 
was insufficient evidence to suggest that these vessels were visible 
by these techniques. Since then, a number of studies supported 
the utility of FDG- PET for the diagnosis of temporal arteritis, 
and clinical experience indicates the potential visualisation of 
superficial cranial vessels by CT.4 5 62 This technique, however, 
was not included in the updated recommendation because of the 
absence of prospective data.

The task force decided to maintain separate recommendations 
for cranial and extracranial arteries concerning MRI and FDG- 
PET. The evidence supports the use of high- resolution MRI for 
cranial arteries, with a pooled sensitivity of 81% and a speci-
ficity of 98% (studies with low RoB) using clinical diagnosis as 
reference standard,11 while for FDG- PET, studies were mainly 
conducted to assess extracranial (and only to a lesser extent 
cranial) vessels. FDG- PET of cranial and extracranial arteries 
yielded a pooled sensitivity of 76% and a specificity of 95% 
(studies with low RoB) applying clinical diagnosis as reference 
standard.11 The advantages of MRI and FDG- PET over ultra-
sound are a higher standardisation of data acquisition and the 
possibility to investigate multiple vessels at the same time. The 
main limitations are the restricted availability, high costs and 
possible adverse effects of contrast agents (MRI) and radiation 
(FDG- PET).63

It could be argued that MRI should still be preferred over 
FDG- PET to image cranial vessels given that at this site, MRI is 
supported by a higher number of studies. In addition, MRI does 
not imply radiation and, in some centres, it is available at lower 
costs.11 Rapid availability of MRI, as specified in our overar-
ching principles, is still restricted to a small number of centres 
with a special interest in the field. However, our recommenda-
tions might encourage the development of fast- track imaging 
pathways, including MRI or FDG- PET organised within a few 
days, ideally within 72 hours of commencing GC therapy.27

Recommendation 3
FDG-PET, alternatively MRI or CT, can be used for the detec-
tion of mural inflammation or luminal changes of extracranial 
arteries in patients with suspected GCA.
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FDG- PET should be considered the first imaging alterna-
tive to ultrasound of extracranial vessels because of evidence 
supporting a high diagnostic value (sensitivity 76%, specificity 
95%, clinical diagnosis as reference standard),11 and the possi-
bility of detecting other serious pathologies such as infections 
or tumours, particularly in patients with atypical symptoms.5 
Although prospective evidence for the performance of MRI and 
CT of extracranial vessels is scarce,19 some members of the task 
force reported their clinical experience that these techniques 
may be valid alternatives to ultrasound and FDG- PET when 
these are not available or inadequate. We intentionally listed CT 
as last in the list of recommended imaging modalities because 
there is no evidence that CT performs better than MRI in this 
indication, but exposes the patient to radiation.64 On the other 
hand, there might be practical reasons why CT is preferred in 
certain situations such as the lower acquisition time and shorter 
waiting lists.

Direct comparisons between imaging modalities are scarce. 
One study reported that ultrasound of temporal arteries revealed 
a higher sensitivity than FDG- PET, while FDG- PET performed 
better at subclavian and carotid arteries.65 At axillary arteries, 
ultrasound detected 76% of cases with vasculitis using FDG- PET 
as reference.66 Another study concluded that in patients with 
LVV, FDG- PET better captures inflammatory activity, while MRI 
is better suited to assess disease extent.67 These studies were not 
included in the SLR because of their case–control design, and 
their results need to be confirmed by prospective cohort studies 
before conclusions can be applied to clinical practice.

FDG- PET is usually combined with low- dose CT (or CTA) 
and optionally with MRI/MRA.68 The evaluation of luminal 
changes is therefore possible with FDG- PET, however, MRA or 
CTA (without FDG- PET) may be sufficient for this indication.67 
A prospective comparison between MRA and CTA for the eval-
uation of arterial stenoses or aneurysms in GCA has not been 
conducted so far, and therefore, this aspect has been added to 
the research agenda.

Recommendation 4
In patients with suspected TAK, MRI to investigate mural inflam-
mation or luminal changes should be used as the first imaging 
test to make a diagnosis of TAK.

Recommendation 5
FDG- PET, CT or ultrasound may be used as alternative imaging 
modalities in patients with suspected TAK. Ultrasound is of 
limited value for assessment of the thoracic aorta.

Recommendation 6
Conventional angiography is not recommended for the diag-
nosis of GCA or TAK as it has been superseded by the previously 
mentioned imaging modalities.

Recommendations 4–6, which concern the use of imaging 
methodologies for the diagnosis of TAK, remain largely 
unchanged compared with the 2018 version given the absence of 
new prospective data.3 MRI is preferred over the other imaging 
modalities for the diagnosis of TAK because of the absence of 
radiation (taking into account that serial imaging is required in 
many patients) and because of the ability to investigate several 
vessels simultaneously, including the aorta. The descending 
thoracic aorta, which is frequently affected in patients with 
TAK, is not accessible to conventional ultrasound. Whether 
transoesophageal echocardiography, enabling a comprehensive 
assessment of the thoracic aorta, is helpful in these patients 

needs to be studied further.69 The task force emphasised that 
conventional angiography is indicated for vascular interventions 
rather than for diagnosis. It should be conducted in a quiescent 
phase of the disease.7

Recommendation 7
In case of a suspected relapse, particularly when laboratory 
markers of disease activity are unreliable, ultrasound, FDG- PET 
or alternatively MRI may be considered for the assessment of 
vessel abnormalities. Imaging is not routinely recommended for 
patients in clinical and biochemical remission.

Since the publication of the 2018 recommendations, several 
new studies have become available investigating the value of 
ultrasound and FDG- PET for the assessment of GCA patients 
during follow- up, and to a lesser extent of patients with TAK.11 
Two major ultrasound composite scores have been developed, 
the Southend score and the OGUS. Both include eight arterial 
segments (bilateral common, frontal and parietal branches of 
temporal arteries and axillary arteries) with semiquantitative 
(0–3) or quantitative scoring of each segment, respectively.50 51 
For FDG- PET, the PET Vascular Activity Score or Total Vascular 
Score have mostly been used, which evaluate nine (ascending, 
descending thoracic and abdominal aorta, aortic arch, brachio-
cephalic, bilateral carotids and subclavian arteries) or twelve 
(thoracic aorta, abdominal aorta, subclavian arteries, axillary 
arteries, carotid arteries, iliac arteries and femoral arteries) 
vascular territories, respectively, on a semiquantitative scale 
(0–3).70 71 Most studies applying these imaging composite scores 
revealed a good sensitivity to change as well as moderate correla-
tions with markers of disease activity.11 72 No new studies were 
available for MRI in this regard.

Despite these important advances, the task force concluded 
that evidence is not strong enough to recommend imaging- based 
follow- up assessment of inflammation in all patients with LVV. 
Particularly, there are no studies demonstrating the added value 
of regular imaging of patients with GCA or TAK over clinical 
and laboratory monitoring alone. A specific situation in which 
imaging can be useful is the case of non- specific symptoms with 
increased inflammatory markers, or the occurrence of a new 
ischaemic event/worsening of disease- related ischemia. Another 
example is the evaluation of a possible relapse in patients treated 
with drugs blocking the interleukin- 6 pathway, given that ESR 
and CRP are not clinically informative in these patients. The 
GUSTO trial, not included in the SLR because <20 patients were 
recruited, demonstrated an improvement of the IMT assessed 
by ultrasound after GC pulse therapy and subsequent worsening 
of the IMT once GCs were stopped.73 74 During treatment with 
tocilizumab, which was started immediately after GC pulses, 
IMT gradually decreased.

Another indication for imaging is the identification of the 
disease subtype in TAK.75 During the follow- up of patients 
with GCA or TAK, imaging could be used for the stratification 
of disease such as the identification of the number of vessels 
involved (including the aorta) and the graduation of inflamma-
tion at the single vessel, particularly in patients with refractory 
or relapsing disease.42 An imaging composite score might be 
valuable for this purpose; however, all available imaging- based 
scores require further validation. Besides, imaging scores are 
used in a research setting, but have not yet been demonstrated to 
add value in daily clinical practice.50 51 76–78

Imaging is not routinely recommended to evaluate vascular 
inflammation in patients in clinical remission. Nevertheless, 
the interpretation of imaging results obtained at the time of a 
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suspected relapse can be facilitated by the comparison with a 
previous imaging examination, which also includes an assess-
ment conducted at the time of inactive disease. The main reason 
for the reluctance of the task force to recommend imaging 
in patients in remission is the unclear clinical significance of 
persistent imaging abnormalities (reported by several studies), 
and whether these should lead to a change in treatment.70 77 78 
Some studies indicate that the risk of a clinical relapse is asso-
ciated with the intensity of FDG- PET uptake in remission,71 
however, others did not confirm these findings.70 79

Another point of discussion was whether worsening of 
existing or new damage (eg, a new stenosis) may support the 
clinical suspicion of relapse. While this might sound intuitive, 
the question of whether pre- existing damage might progress 
independently of active inflammation is unclear yet; hence, this 
aspect has been added to the research agenda.

Recommendation 8
In patients with GCA or TAK, MRA, CTA or ultrasound of 
extracranial vessels may be used for long- term monitoring of 
structural damage, particularly at sites of preceding vascular 
inflammation. The frequency of screening as well as the imaging 
method applied should be decided on an individual basis.

The key modification of this recommendation is the incorpo-
ration of the concept that vascular damage mainly occurs at sites 
of preceding vascular inflammation.3 This suggestion is based 
on the results of one study of 32 GCA and 28 TAK patients, 
reporting that 80% of territories subsequently developing 
angiographic changes (stenosis or aneurysms) during follow- up 
displayed a significant FDG- uptake at baseline.80 On the other 
hand, 92% of territories with baseline FDG- PET activity did 
not yield angiographic changes over time. The present state-
ment should therefore not be understood as a recommendation 
to perform vascular screening by FDG- PET in every GCA or 
TAK patient at baseline given the absence of data on the cost- 
effectiveness of such an approach.

The term ‘vascular damage’ relates to all types of vascular 
structural deformities identified by imaging including stenosis, 
occlusion, dilatation and/or aneurysms, as well as arterioscle-
rosis and fibrosis. Aortic dilatation appears to be more common 
in patients with GCA than in the general population.81 82 
Mortality in GCA is increased in patients with aortic aneurysm 
and dissection as compared with those without.83 Risk factors 
for aortic dilatation are male sex, hypertension, smoking 
history and imaging evidence of aortitis according to some 
studies,81 84 while others found aneurysms more frequently 
among females aged under 70 years and positive TAB.82 Despite 
the increased risk of aneurysm development, it is still unclear 
how many GCA patients need to be screened to prevent one 
additional rupture/dissection or to detect one additional aneu-
rysm requiring surgery.85–87 Another point of uncertainty is 
the frequency and minimum duration of screening, given that 
aortic dilatation may develop several years after GCA onset 
despite prolonged clinical remission.82 87 Routine assessment 
of all patients for damage is therefore not recommended; the 
task force suggests, as in 2018, to screen patients with signs or 
symptoms of stenosis/occlusion or aneurysms for damage, as 
well as those with recurrent or persistent inflammation of large 
arteries including the aorta.

No recommendation was made on the value of imaging modal-
ities for outcome prediction of patients with established GCA. 
The SLR retrieved five studies (three on ultrasound, two on 
FDG- PET) indicating that baseline imaging did neither predict 

response to treatment, nor occurrence of relapses or ischaemic 
complications.11

None of the items listed in the research agenda published in 
2018 has been sufficiently filled with evidence.3 Based on the 
points of discussion during the current task force meeting, a 
research agenda has been proposed addressing new aspects 
that have emerged since the publication of the original imaging 
recommendations (see box 2).

DISCUSSION
The EULAR recommendations for the use of imaging in LVV in 
clinical practice have been updated into a set of three overar-
ching principles and eight recommendations. This update led to 
important changes in some statements from the original recom-
mendations, particularly concerning the investigation of axillary 
arteries by ultrasound in patients with suspected GCA, the use of 
FDG- PET for the diagnosis of GCA and the use of imaging for 
the assessment of patients with GCA or TAK during follow- up.3 
As emphasised in 2018 and also in this manuscript, it is not the 
intention of the EULAR imaging recommendations to dismiss 
the role of TAB in GCA; however, when imaging is rapidly avail-
able and reveals clear signs that are in concordance with the clin-
ical picture, the added value of performing a TAB is uncertain. 
In such situations, TAB would expose patients to an unnecessary, 
although small, risk of complications from the surgical procedure 
as well as to unnecessary GC treatment until histology results 
become available.88 In contrast, the 2021 American College of 
Rheumatology/Vasculitis Foundation Guideline for the Manage-
ment of GCA and TAK recommended that TAB should be the 
primary diagnostic test in GCA.12 The ACR committee argued 
that ‘rheumatologists and radiologists in the USA are less expe-
rienced in using ultrasound to diagnose temporal artery involve-
ment in GCA compared with their counterparts in Europe’. This 
raises the question whether recommendations should reflect 
current reality or whether they can be aspirational and be used 
to promote a change of clinical routine, particularly when the 
supporting evidence is strong.11

The value of imaging for monitoring was one of the topics 
that were discussed most during the meeting. The task force 
recognised the need for new objective markers of inflammation 
in GCA and TAK, given that several new drugs directly influence 
acute phase reactants rendering them unreliable for the assess-
ment of disease activity.89 Studies investigating clinical+imaging- 
based monitoring in comparison to clinical monitoring alone, 
currently lacking, have therefore a high priority on the current 
research agenda. Another hot topic was the assessment of 
vascular damage during follow- up. While it is generally agreed 
that vascular damage including aortic dilatation is more common 
in patients with GCA than in the general population, it is less 
clear how many emergency surgical interventions or deaths from 
dissections can be prevented if regular imaging is conducted.82 
A related question is to what extent relapsing PMR with consti-
tutional symptoms may be a reservoir for LV- GCA and unex-
plored vascular damage.10 42 Other aspects that arose during the 
discussion were the value of imaging for treat- to- target strate-
gies in GCA and TAK, the value of imaging for the assessment 
of treatment response in GCA, the role of artificial intelligence 
in evaluating images from vasculitis patients and the value of 
contrast- enhanced ultrasound for the assessment of vascular 
inflammation.50 51 90–93 These aspects have been added to the 
research agenda which should stimulate investigators to address 
the numerous open questions in the field.
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The voice of the patient representative (the second could not 
participate due to health reasons) was critical in the formula-
tion of some recommendations. She particularly emphasised the 
importance of early treatment for patients with suspected LVV 
rather than withholding therapy until all diagnostic tests have 
been concluded. Also, the need for training of physicians and 
broad availability of imaging techniques, particularly ultrasound, 
were other important points emphasised by the task force.

A limitation of these recommendations is their restriction to 
GCA and TAK, excluding other types of LVV such as (vascular) 
Behçet’s disease, IgG4- related disease or LVV secondary to rheu-
matoid arthritis or other rheumatic diseases. Another limitation 
is circular reasoning in some diagnostic studies, meaning that 
the imaging result was used (at least in part) by the clinician to 
establish the final diagnosis. While this is sometimes unavoid-
able because of the uncertainty related to the clinical diagnosis, it 
might lead to an overestimation of the value of the imaging tech-
nique. We, therefore, conducted subanalyses excluding studies 
with circular reasoning to confirm the robustness of the primary 
results.11 Virtually no new evidence has been generated for the 
use of imaging in TAK, consequently, the respective recommen-
dations remained largely unchanged.11 Despite these limitations, 
we believe that the updated recommendations represent a step 
forward towards a better diagnosis and follow- up of patients 
with GCA and TAK.

Implementation of these recommendations is another critical 
step, as also emphasised by an EULAR initiative on the implemen-
tation of recommendations.94 We plan to present and discuss the 
updated recommendations at national and international confer-
ences, and to continue promoting training courses in imaging for 
these diseases at a national and international level. Anchoring 
imaging in training curricula for rheumatologists would also be 
a fundamental step to ensure implementation of these recom-
mendations in practice. In addition, we envision adaption of the 
recommendations to the local requirements, promoted by our 
task force members residing in different EULAR countries. We 
plan to assess possible barriers and facilitators to identify points 
for improvement. The lack of availability of technical equipment, 
specifically high- end ultrasound machines in the rheumatology 
outpatient clinics, might be an important barrier to implemen-
tation, and we hope that these recommendations will help to 
convince payors that adequate equipment is required to deliver 
high- quality care to patients with suspected GCA and TAK. The 
delay between the clinical consultation and the conduction of 
imaging as well as the percentage of patients with suspected LVV 
undergoing imaging might be important quality indicators for 
the level of implementation of these recommendations.

In summary, three overarching principles and eight recom-
mendations are available to guide the use of imaging for the 
diagnosis and follow- up assessment of GCA and TAK in clin-
ical practice. These recommendations are based on evidence 
and expert consensus. The research agenda is also an important 
product of this work, highlighting the gaps of knowledge and 
areas for further studies. The next update is expected to be 

Box 2 Research agenda

 ⇒ To investigate and compare the value of imaging composite 
scores (total scores, (semi)quantitative (cut- off) scores, 
number of involved vessels, cranial vs extracranial vessels) 
for diagnosis, monitoring and prognosis of giant cell arteritis 
(GCA) and Takayasu arteritis (TAK).

 ⇒ To investigate the prognostic value of positive imaging 
findings in patients in clinical and biochemical remission, 
value of repeated imaging for comparison of imaging findings 
in remission and relapse.

 ⇒ To better investigate the added value of ‘optical coherence 
tomography’ and ‘fluorescein angiography’ for diagnosis and 
prognosis of GCA.

 ⇒ To investigate the value of ultrasound of all supra- aortic 
vessels as compared with the assessment of the axillary 
artery only, in addition to the temporal arteries.

 ⇒ To investigate the value of assessing the aorta for vasculitic 
involvement in patients with imaging evidence of cranial 
vasculitis versus extracranial vasculitis.

 ⇒ To investigate the timing at which imaging should be 
conducted to detect vessel wall damage.

 ⇒ To study the role of artificial intelligence in the assessment of 
large vessel vasculitis by various imaging methods.

 ⇒ To study positron emission tomography (PET) with novel 
tracers such as ligands targeting immune cells.

 ⇒ To study the influence of sodium- glucose cotransporter- 2 
inhibitors on [18F]-fluorodeoxyglucose- PET results.

 ⇒ To investigate the value (short- term and long- term outcomes) 
of imaging in addition to clinical monitoring versus clinical 
monitoring only.

 ⇒ To investigate the value of imaging in a treat- to- target 
approach in GCA and TAK.

 ⇒ To investigate the value of imaging for response assessment 
and correlation with patient- reported outcomes in GCA and 
TAK.

 ⇒ To investigate the association of imaging results with novel 
laboratory biomarkers in GCA and TAK.

 ⇒ To define remission of imaging results in GCA and TAK.
 ⇒ Validate cut- off values for intima–media thickness at several 
vessels in special patient populations such as those at 
advanced age or with severe arteriosclerosis.

 ⇒ To compare the performance of MR- angiography and CT- 
angiography for the evaluation of arterial stenoses and 
aneurysms in GCA and TAK.

 ⇒ To study the value of echocardiography (transthoracic and 
transoesophageal) for the diagnosis and follow- up of aortitis.

 ⇒ To investigate the optimal frequency and modality to screen 
for vascular damage in GCA and TAK patients; to identify 
predictors of vascular damage.

 ⇒ To determine the added value of very high- resolution 
ultrasound (≥50 MHz) of temporal arteries.

 ⇒ To calculate the number of patients needed to screen with 
imaging for preventing one additional aortic complication 
(aneurysm or dissection).

 ⇒ To investigate the sensitivity and specificity of imaging to 
detect ongoing or relapsing inflammation versus remodelling 
or structural damage of vessels.

 ⇒ To study the association between the progression of vascular 
damage and imaging detected inflammation, particularly 

Continued

Box 2 Continued

whether inflammatory lesions at the aorta and other large 
arteries progress to structural damage once they are resolved.

 ⇒ To test imaging as an outcome tool in randomised controlled 
trials.
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undertaken when sufficient new evidence has become available 
on imaging in LVV. It is our vision that these recommendations 
standardise and optimise the use of imaging in the diagnosis and 
assessment of people living with GCA and TAK.
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DISCUSIÓN 
 
Validez del GIM para el diagnós'co por ecogra_a de pacientes con ACG 
 
Gracias a la mejora en los equipos de ecogra@a y al empleo de sondas de muy alta 
resolución, en los úl5mos años ha crecido el interés por determinar mediante ecogra@a 
el GIM de la pared arterial. Esta medición se ha propuesto como medida adicional a los 
signos cualita5vos clásicos para el diagnós5co de ACG, así como con fines de 
monitorización. Las úl5mas recomendaciones EULAR del 2023 sobre el uso de  imagen en 
vasculi5s de vaso grande sugieren que la medición del GIM podría ser de u5lidad para 
diferenciar entre arterias normales y aquellas con signos de vasculi5s, tanto aguda como 
crónica (66).  
 
En este sen5do, uno de los obje5vos de nuestro estudio fue determinar puntos de corte 
óp5mos del GIM, tanto en arterias craneales como en extracraneales, para discriminar 
entre pacientes con y sin ACG (67). Analizamos un total de 157 pacientes con sospecha 
de ACG evaluados en una consulta de diagnós5co rápido de ACG, de los cuales 47 (29.9%) 
fueron diagnos5cados clínicamente de ACG tras seis meses de seguimiento. U5lizando el 
diagnós5co clínico como referencia, la ecogra@a mostró una sensibilidad del 87.2% para 
la detección de ACG. Los puntos de corte óp5mos del GIM que iden5ficamos para el 
diagnós5co de ACG fueron: 0,44 mm para la arteria temporal común; 0,34 mm para la 
rama frontal; 0,36 mm para la rama parietal; 1,1 mm para la arteria caró5da y 1 mm para 
las arterias subclavias y axilares. 
 
Aunque algunos autores han propuesto previamente puntos de corte del GIM para 
iden5ficar ACG  (0,3 mm (56), 0,4 mm (68), 0,5 mm (69) y 1 mm (70) para las arterias 
temporales; 1.5 mm para las arterias axilares (7)), no han sido desarrollados mediante 
estudios de validación que incluya pacientes y controles. En 2017 Schäfer et al., publican 
el primer estudio bien diseñado para determinar puntos de corte del GIM en arterias 
temporales, faciales y axilares (35). En líneas generales, sus resultados son similares a los 
de nuestro grupo. Sin embargo, la limitación fundamental es la inclusión de controles 
sanos en lugar de pacientes con sospecha de ACG, que son los que evaluamos de forma 
ru5naria en las consultas de diagnós5co rápido. Por otro lado, el uso de sondas de dis5nta 
frecuencia (22 MHz en el estudio de Schäfer et al. (35) y 18 MHz en el nuestro (67), puede 
influir de forma sustancial en la variabilidad de estas mediciones. En un estudio posterior, 
Czihal et al., proponen un enfoque similar pero en este caso midiendo el grosor de la 
arteria temporal aplicando el signo de la compresión (lo que equivale a una medición 
conjunta del GIM superficial y profundo de la arteria) (33). Un punto de corte de 0,7 mm 
aplicando el signo de la compresión (lo que equivaldría a un GIM aproximado de 0,35 
mm) ofrece una sensibilidad del 85% y especificidad del 95% para el diagnós5co de ACG. 
En el caso de las arterias axilares (donde el signo de la compresión no puede ser aplicado), 
proponen un punto de corte del GIM de 1.2 mm (sensibilidad 81,3%, especificidad 
96,1%). La principal limitación de su estudio es que la determinación del GIM a través del 
signo de la compresión supone una medida indirecta y, por tanto, aproximada y menos 
fiable que la medición directa en corte longitudinal como la realizada en nuestro estudio. 
Por úl5mo, Ješe et al. estudian puntos de corte del GIM en dis5ntas regiones arteriales, 
incluyendo por primera vez, además de las arterias temporales y axilares, las arterias 
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occipitales, vertebrales, caró5das y subclavias (34). Los resultados son similares para 
arterias temporales, faciales y occipitales (0,4 mm) y para axilares, subclavias y caró5das 
(1 mm). Estos autores proponen 0,7 mm como punto de corte para arterias vertebrales. 
Por úl5mo, de Miguel et al. estudian el impacto de la aterosclerosis en el GIM de arterias 
temporales de sujetos sanos, y proponen un GIM >0,34 mm en al menos 2 segmentos 
arteriales para minimizar la tasa de falsos posi5vos (37).  
 
Los resultados de nuestro estudio confirman que la medición del GIM puede ser de 
u5lidad para el diagnós5co de pacientes con ACG y, en general nuestros resultados están 
en línea con los publicados previamente. Sin embargo, nuestros resultados sugieren usar 
puntos de corte ligeramente superiores para el tronco común superficial (0,44 mm) y la 
rama parietal (0,36 mm).  Estas diferencias podrían explicarse por el uso de sondas de 
dis5nta frecuencia y por la inclusión de diferentes grupos control. Cabe resaltar que en 
nuestro estudio no se evaluó específicamente el riesgo cardiovascular en el grupo control 
lo cual también puede haber influido  en las pequeñas diferencias observadas.  
 
Entre las limitaciones del trabajo se encuentra el diseño retrospec5vo y que la evaluación 
ecográfica de los pacientes incluidos no fue ciega respecto a datos clínicos y de 
laboratorio. En cualquier caso, las variaciones en los valores de GIM obtenidas en nuestro 
estudio respecto a otras publicadas en la literatura (33–35,37) son mínimas,  entorno a 
0,02 mm tanto en la arteria temporal común como en la rama parietal, siendo estas 
diferencias atribuibles a la variabilidad de medidas intermáquina e interobservador.  
 
Aunque la medición del GIM parece ser ú5l para apoyar el diagnós5co de pacientes con 
sospecha de ACG, son necesarios estudios adicionales de validación de puntos de corte 
en otras poblaciones, especialmente en pacientes mayores o con alto riesgo 
cardiovascular (36,37). También es necesario inves5gar la correcta interpretación de 
hallazgos en relación al ciclo cardiaco, ya que el GIM puede variar en función de su 
medición en sístole o diástole (38).  
 
Impacto del riesgo cardiovascular en el diagnós'co por ecogra_a de pacientes 
con ACG 
 
Es importante tener en cuenta que el GIM de arterias temporales puede superar los 
límites propuestos en algunas patologías dis5ntas a la ACG, resultando en falsos posi5vos 
para el diagnós5co de ACG, a pesar de la presencia de hallazgos ecográficos posi5vos. 
Aunque esta situación es infrecuente (menos del 5% de pacientes con sospecha de ACG 
(71)), puede ocurrir en el caso de pacientes con aterosclerosis (37), hiperplasia de la 
ín5ma en biopsia (72) o en otras patologías como la amiloidosis (73), otras vasculi5s o 
linfoma (71).  
La aterosclerosis puede suponer hasta el 21% de falsos posi5vos en ecogra@a (71) y tanto 
la aterosclerosis como un elevado riesgo cardiovascular pueden producir un signo de la 
compresión posi5vo (72), conduciendo a un falso diagnós5co ecográfico de ACG. Por este 
mo5vo, parece relevante evaluar qué impacto 5ene el riesgo cardiovascular en el 
diagnós5co por ecogra@a de ACG.  
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Por otro lado, en los úl5mos años se han publicado diversos índices ecográficos con el 
obje5vo de cuan5ficar el grado de inflamación vascular en ecogra@a. Aunque cada uno 
5ene caracterís5cas diferenciales, la mayoría se basan en la medición del GIM en dis5ntas 
regiones arteriales para calcular un índice compuesto. Uno de estos índices ecográficos 
es el Halo Count que consiste en un contaje simple del número de arterias afectadas 
incluyendo las arterias temporales común superficial y sus ramas frontales y parietales, 
así como las arterias axilares, de forma bilateral. También se ha descrito el Halo Score que 
incluye las mismas regiones arteriales y aporta dis5ntos grados en función del GIM de 
cada segmento. Ambos índices han demostrado ser válidos tanto para el diagnós5co 
(57,60) como para evaluar la respuesta al tratamiento (62).  
Más recientemente, el grupo OMERACT de ecogra@a en vasculi5s de vaso grande ha 
publicado el índice OGUS (OMERACT Giant Cell Arteri5s Ultrasonography Score, por sus 
siglas en inglés), con el obje5vo de estandarizar la cuan5ficación de la inflamación 
vascular mediante ecogra@a en la ACG (63). El cálculo de OGUS se lleva a cabo mediante 
la suma del GIM dividido por el punto de corte del GIM de cada segmento, aplicando un 
factor corrector en función del número de vasos evaluados. El índice OGUS ha 
demostrado ser un índice fiable y sensible al cambio (63). De los 3 índices comentados, 
el OGUS presenta la mayor sensibilidad al cambio durante la monitorización de pacientes 
con ACG (64) y ha sido elaborado con la metodología estandarizada y validada del grupo 
OMERACT.  
 
De cara a determinar el impacto del riesgo cardiovascular el diagnós5co por ecogra@a de 
pacientes con ACG, hemos evaluado el impacto del mismo en la precisión diagnós5ca del 
índice Southend Halo Score (74). De los 157 pacientes con sospecha de ACG evaluados 
en la consulta de diagnós5co rápido de ACG durante un periodo de 2 años, 47 (29.9%) 
fueron diagnos5cados de ACG según criterio clínico tras 6 meses de seguimiento. La 
evaluación del riesgo cardiovascular se llevó a cabo mediante el cálculo del riesgo de 
enfermedad cardiovascular de la Sociedad Europea de Cardiología (SCORE) (75). El 
hallazgo más relevante de este estudio es que el GIM de las arterias extracraneales fue 
significa5vamente mayor en pacientes con riesgo cardiovascular alto o muy alto respecto 
a pacientes con riesgo cardiovascular bajo o moderado, en el grupo de pacientes sin ACG. 
Adicionalmente, los pacientes sin ACG con riesgo cardiovascular alto o muy alto 
presentaron valores de Halo Score significa5vamente más altos respecto a pacientes con 
riesgo cardiovascular bajo o moderado (9,38 [5,93] vs 6,16 [5,22]; p=0,007). El área bajo 
la curva ROC del Halo Score para iden5ficar pacientes con ACG fue de 0.835 (95% IC 
0,756–0.914); significa5vamente mayor en pacientes con bajo/moderado riesgo 
cardiovascular (0,965 [95% IC 0,911–1,00]) respecto a pacientes con alto/muy alto riesgo 
cardiovascular (0,798 [95% IC 0,702–0,895]). También observamos una correlación 
estadís5camente significa5va posi5va, aunque débil, entre el Halo Score y el SCORE (r 
0,245; p=0,002). 
 
Este estudio pone de manifiesto que el riesgo cardiovascular puede influir en la validez 
de la ecogra@a vascular para el diagnós5co de ACG, aunque el impacto es leve. Nuestros 
resultados están en línea con observaciones previas del grupo de Mar5re et al (36). Estos 
autores demostraron que los pacientes con elevado riesgo cardiovascular presentan un 
GIM significa5vamente mayor tanto en arterias temporales como en axilares. Aunque su 
estudio incluyó únicamente pacientes sin diagnós5co de ACG ni PMR, sentaron las bases 
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para el estudio del riesgo cardiovascular a la hora de determinar el GIM en pacientes con 
sospecha de ACG. Aunque en nuestro estudio no evaluamos específicamente la presencia 
de aterosclerosis, nuestras conclusiones están también en línea con datos previos del 
grupo de de Miguel et al (37). Estudiaron a 40 pacientes con riesgo cardiovascular elevado 
sin signos ni síntomas de ACG y observaron que la presencia de aterosclerosis en arterias 
caró5das aumenta el GIM en arterias temporales y puede producir signo del halo. De cara 
a diferenciar aterosclerosis de vasculi5s, se ha descrito el llamado “slope sign” (77). Al 
contrario que en pacientes con aterosclerosis, la transición de la pared arterial normal 
hasta el engrosamiento del GIM en vasculi5s es lenta, homogénea y con5nua. Aunque 
este signo ecográfico puede ser de gran ayuda, en ocasiones la aterosclerosis también 
puede presentarse como una placa difusa que simula el engrosamiento de la pared 
vascular de la ACG.  
 
Nuestros resultados subrayan la importancia de la correcta interpretación de la medición 
del GIM en la evaluación de pacientes con sospecha de ACG, especialmente ante la 
presencia de alto o muy alto riesgo cardiovascular. Hay que recordar que las 
recomendaciones EULAR señalan la importancia de la imagen en el contexto de una alta 
o baja probabilidad pretest para poder confirmar o descartar el diagnós5co de la 
enfermedad (27). 
 
 
 
Validez de la ecogra_a en el diagnós'co de ACG-GV.  
 
 
De acuerdo a datos previos, hasta un 30% de los pacientes con ACG pueden presentar 
síntomas compa5bles con ACG-GV. Este 5po de afectación supone un reto diagnós5co ya 
que los síntomas pueden ser muy inespecíficos, como por ejemplo la fiebre y pérdida de 
peso. Por otro lado, la frecuencia de ACG-GV en estudios de imagen puede alcanzar hasta 
el 68-83% del total de pacientes con ACG (78). Por ello, la afectación extracraneal puede 
ser infradiagnos5cada en ausencia del uso ru5nario de técnicas de imagen. Las 
recomendaciones EULAR del 2018 (27) no dan prioridad a ninguna de las pruebas de 
imagen para la evaluación de la afectación extracraneal, salvo en el caso de la aor55s 
torácica, y los estudios que comparan dis5ntas técnicas en esta afectación son muy 
limitados (39,79,80).  
 
En vista a estas consideraciones, uno de nuestros obje5vos fue comparar el valor 
diagnós5co de la ecogra@a respecto a la TEP/TC en la detección de afectación extracraneal 
en pacientes con ACG (81). De los 113 pacientes incluidos, 37 (32,7%) fueron 
diagnos5cados de vasculi5s de gran vaso. La sensibilidad y especificidad de la ecogra@a 
fue del 86,5% y 96,1%, respec5vamente. La sensibilidad y especificidad de la TEP/TC fue 
del 61,1% y 90%, respec5vamente. Tomando a la TEP/TC como referencia, la ecogra@a 
detectó ACG-GV en 10/12 (83,3%) pacientes y detectó dos casos adicionales con TEP/TC 
nega5va. Sin embargo, la TEP/TC fue posi5va en dos pacientes con ecogra@a nega5va.  
 
Estos resultados demuestran que la ecogra@a es una técnica válida para detectar ACG-GV 
y globalmente los resultados son consistentes con la TEP/TC. No obstante, una ecogra@a 
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nega5va para ACG-GV no excluye totalmente la presencia de afectación extracraneal, y 
puede ser necesario el uso de TEP/TC en determinadas situaciones. En base a nuestros 
resultados, proponemos el uso de la ecogra@a como primera línea, no solo en afectación 
craneal sino también en ACG-GV, teniendo en cuenta su alta precisión diagnós5ca, su 
coste, disponibilidad y ausencia de uso de radiaciones ionizantes. En caso de sospecha 
alta o moderada de ACG-GV y ecogra@a nega5va, la TEP/TC puede ser una alterna5va de 
u5lidad para el diagnós5co.  
 
Nuestros resultados están en consonancia con las conclusiones de un estudio previo de 
Nielsen et al. (79), en el que evalúan prospec5vamente a 46 pacientes con ACG-GV 
confirmado por TEP/TC. La sensibilidad y especificidad de la ecogra@a axilar (definido 
como un GIM >1) para el diagnós5co de ACG-GV fue del 74% y 92%, respec5vamente. En 
un estudio con menor tamaño muestral, Hop et al. (39), determinaron la sensibilidad de 
la ecogra@a axilar en 13 pacientes con ACG-GV confirmado por TEP/TC. La ecogra@a 
detectó afectación axilar en 8 de los 13 pacientes (61.5%).  En la misma línea que los 
estudio previos, Löffler et al. (80), inves5garon la sensibilidad y especificidad de la 
ecogra@a para la detección de ACG-GV en 30 casos confirmados por TEP/TC y 20 
controles. La sensibilidad global de la ecogra@a para la detección de ACG-GV fue del 80%. 
Sin embargo, al estudiar dis5ntos territorios arteriales observaron que la sensibilidad de 
la evaluación de las arterias subclavias y axilares era mayor (71,4% y 72,2%, 
respec5vamente), pero la sensibilidad disminuía considerablemente en la evaluación de 
la aorta (26,1%) y arterias femorales (16,7%).  
 
A pesar de la excelente resolución de la ecogra@a para determinar el GIM en arterias 
extracraneales, solo podemos observar la alteración de la pared arterial que ocurre tras 
la inflamación. Por tanto, la TEP/TC podría detectar inflamaciones que aún no han 
producido un incremento del GIM visible en ecogra@a, lo que explica la rela5vamente 
menor sensibilidad de la ecogra@a al compararlo con la TEP/TC. Además, la ecogra@a 5ene 
limitaciones para la evaluación de la aorta y las arterias de los miembros inferiores. Tan 
solo podemos evaluar en algunos pacientes la porción más proximal de la aorta 
ascendente y es necesario estandarizar la evaluación de la aorta abdominal. Sin embargo, 
la TEP/TC es cara, 5ene menor disponibilidad y usa radiación ionizante lo que puede 
limitar su uso para el diagnós5co. Por ello, la u5lización de la ecogra@a como primera 
prueba de imagen a realizar en pacientes con sospecha de ACG, tanto craneal como 
extracraneal, podría ser una estrategia eficiente.  
 
Siguiendo esta línea de inves5gación en ACG-GV, intentamos cuan5ficar el impacto de la 
limitación de la ecogra@a para evaluar la aorta en comparación con la TEP/TC en el 
diagnós5co de ACG (82). En este sen5do, evaluamos retrospec5vamente un total de 72 
pacientes con ACG confirmada por ecogra@a en los que se había realizado TEP/TC, según 
criterio clínico. De estos, 29 (40.3%) pacientes presentaron incremento de la captación 
del radiotrazador en TEP/TC, y un 24 (33,3%) presentaron aor55s. Un total de 6 (20,7%) 
pacientes presentaron ecogra@a nega5va para ACG-GV y TEP/TC posi5va. De los pacientes 
con aor55s en TEP/TC solo 2 (8,3%) presentaron ecogra@a nega5va para ACG-GV. Algunas 
caracterís5cas de los pacientes con mayor riesgo de aor55s fueron sexo femenino, menor 
edad, trombocitosis, ausencia de síntomas visuales y afectación ecográfica de ACG-GV. De 
acuerdo a nuestros resultados, el riesgo de presentar aor55s si no hay datos de ACG-GV 
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en ecogra@a es bajo. En otras palabras, la mayoría de pacientes con aor55s 5enen signos 
de ACG-GV en ecogra@a, lo que podría disminuir la necesidad de uso de TEP/TC en todos 
los pacientes.  
 
A pesar de que la afectación aór5ca puede asociarse a peor pronós5co y mayor riesgo de 
recidivas en ACG, a día de hoy no hay evidencia para establecer dis5ntas estrategias de 
tratamiento en función de la presencia o ausencia de aor55s. De nuevo, nuestros 
resultados apoyan el uso de la ecogra@a en primera línea para el diagnós5co de ACG. 
Entre las limitaciones del estudio cabe destacar el carácter retrospec5vo y el hecho de 
que la sensibilidad de la TEP/TC puede verse afectada por el uso de cor5coides en prác5ca 
clínica que podrían infraes5mar la frecuencia de aor55s. Por úl5mo, la elección de realizar 
la TEP/TC en este estudio fue el criterio clínico, lo cual puede implicar sesgos de selección 
al incluir a pacientes con mayor riesgo de aor55s.  
 
Validez diagnós'ca de los nuevos criterios de clasificación ACR/EULAR 2022 de 
arteri's de células gigantes 
 
Recientemente se han publicado los nuevos criterios de clasificación ACR/EULAR de ACG 
(26). El obje5vo de aplicar estos criterios es el de dis5nguir entre dis5ntos 5pos de 
vasculi5s u otras enfermedades una vez se ha realizado el diagnós5co de ACG. Por tanto, 
no son criterios diagnós5cos y su desarrollo se llevó a cabo para incluir poblaciones 
homogéneas en ensayos clínicos. La principal novedad de estos criterios de clasificación 
es la inclusión de técnicas de imagen por primera vez desde la publicación de los criterios 
previos ACR del 1990 (24). Para clasificar a un paciente con ACG se requiere una 
puntuación de al menos 6 puntos. La presencia de signo del halo en ecogra@a de arteria 
temporal o la posi5vidad de una biopsia de arteria temporal aporta 5 puntos, por lo que 
en muchos casos no será necesaria esta úl5ma para la clasificación del paciente. Aunque 
estos criterios no fueron desarrollados para el diagnós5co, a día de hoy no existen 
criterios diagnós5cos en ACG y el patrón oro con5núa siendo el criterio del clínico, en 
general, tras al menos 6 meses de seguimiento, una vez comprobada la correcta respuesta 
al tratamiento y evolución. Por ello, es de gran interés conocer cuál es la aplicabilidad de 
los nuevos criterios con fines diagnós5cos en la prác5ca clínica habitual. En este sen5do, 
nos marcamos como uno de los obje5vos de esta línea de inves5gación determinar el 
valor diagnós5co de los nuevos criterios de clasificación ACR/EULAR 2022 (83). Nuestros 
resultados fueron pioneros ya que fuimos el primer grupo a nivel mundial en validar los 
nuevos criterios para el diagnós5co. Posteriormente otros grupos confirmaron y avalaron 
nuestras observaciones.  
 
Estudiamos a un total de 319 pacientes, incluyendo a 188 casos de ACG y 131 controles 
(pacientes con PMR, cefalea tensional, isquemia ocular no arterí5ca, fiebre de origen 
desconocido u otros diagnós5cos). Asumiendo el diagnós5co del clínico como criterio de 
referencia, la sensibilidad y especificidad global de los nuevos criterios de clasificación fue 
del 92,6% y 71,8%, respec5vamente. Sin embargo, la validez diagnós5ca puede variar en 
función del feno5po de ACG. En los pacientes con ACG-GV aislada, la sensibilidad y 
especificidad fue del 62,2% y 71,8%, respec5vamente, mientras que en los pacientes con 
ACG confirmada por biopsia fue del 100% y 71,8%. La sensibilidad y especificidad de los 
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criterios de clasificación ACR de 1990 fue sustancialmente menor para todos los sub5pos 
de ACG en comparación con los nuevos criterios.  
 
Nuestros resultados ponen de manifiesto que los nuevos criterios de clasificación 
mejoran la validez de los previos de 1990 para su uso con fines diagnós5cos. Sin embargo, 
la especificad global de los nuevos criterios con5núa siendo insuficiente para el 
diagnós5co. Ello se debe a que en nuestra cohorte de validación se incluyeron controles 
atendidos habitualmente en consultas de diagnós5co rápido de ecogra@a que pueden 
simular ACG y que incluían pacientes con cefalea, PMR o afectación visual por otras causas 
no arterí5cas, dando lugar a una mayor tasa de falsos posi5vos que en la cohorte de 
validación original donde se incluyeron únicamente pacientes con otras vasculi5s. La 
rela5va baja especificidad de los criterios puede llevar a un sobretratamiento de pacientes 
como consecuencia de un sobrediagnós5co. Un punto de corte superior (p.e >7 o >8 
puntos) puede ser necesario para el diagnós5co para aumentar la especificidad, aunque 
sea a costa de disminuir sensibilidad.  
 
Tras los resultados publicados por nuestro grupo, otras validaciones externas confirmaron 
nuestras observaciones. El grupo de van Nieuwland et al. (84), estudiaron la validez 
diagnós5ca de los nuevos criterios en una cohorte menor de 133 pacientes neerlandeses, 
aportando una sensibilidad del 98% y especificidad del 57,5%, en línea con nuestros 
resultados. En una serie de casos, se observó una sensibilidad del 100% al aplicar los 
nuevos criterios de clasificación a 9 pacientes coreanos con ACG (85). Asimismo el grupo 
de Andel et al. (86), determinaron la sensibilidad (97.2%) de los nuevos criterios en una 
cohorte de pacientes noruegos con ACG en comparación con los previos del 1990 (69%). 
Por úl5mo, Narváez et al. (87), demostraron una sensibilidad del 92.6% y especificidad 
del 85,2% en 136 pacientes con ACG al aplicar los nuevos criterios para el diagnós5co en 
prác5ca clínica.  
 
En general, los nuevos criterios de clasificación ACR/EULAR 2022 suponen una mejora 
respecto a los criterios previos. Sin embargo, su rela5va baja especificidad impide su uso 
ru5nario en prác5ca clínica, así como en determinados subgrupos de pacientes, 
especialmente en ACG-GV. La inclusión de otros vasos potencialmente afectados en ACG, 
como las arterias subclavias, podría aumentar la sensibilidad en este subgrupos de 
pacientes de un 62,2% al 73% (83), aunque estos resultados han de confirmarse en 
futuros estudios. 
 
Complicaciones isquémicas y su relación con dis'ntos feno'pos de ACG 
 
En ausencia de tratamiento adecuado y precoz, los pacientes con ACG pueden presentar 
complicaciones isquémicas, de especial relevancia ceguera y accidente cerebrovascular, 
cuya aparición se asocia a un aumento de la morbimortalidad (12,88,89). En las úl5mas 
décadas, se han evaluado factores de riesgo para predecir la aparición de complicaciones 
isquémicas, con resultados variables. Algunos estudios han observado una asociación con 
menor inflamación clínica o analí5ca (90–92). Otros han descrito asociación con factores 
de riesgo cardiovascular tradicionales (90,93–95). La ecogra@a ha demostrado ser válida 
en el diagnós5co de ACG y, como consecuencia, en la determinación de complicaciones 
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isquémicas. Sin embargo, la individualización del riesgo de complicaciones isquémicas en 
base al sub5po de afectación vascular ecográfica aún no se ha estudiado.   
 
Por ello, uno de nuestros obje5vos fue determinar si el feno5po de ACG, iden5ficado por 
el sub5po de afectación vascular en la ecogra@a, se asocia a dis5ntos 5pos de 
complicaciones isquémicas en pacientes con ACG (96). Para ello, analizamos a 188 
pacientes con ACG, de los cuales 43 (22,9%) presentaron complicaciones isquémicas 
(12,8% NOIA y 10,1% otras complicaciones isquémicas dis5ntas a la NOIA, como accidente 
cerebrovascular, infarto de miocardio o arteriopana periférica). Los pacientes con NOIA 
presentaron más frecuentemente ACG craneal en ecogra@a respecto a pacientes con 
otras complicaciones isquémicas o sin complicaciones isquémicas (100%, 63.2%, y 79.3%, 
respec5vamente; p=0.009). Por el contrario, los pacientes con otras complicaciones 
isquémicas presentaron más frecuentemente ACG-GV en ecogra@a respecto a pacientes 
con NOIA o sin complicaciones isquémicas (63.2%, 25% y 55.2%, respec5vamente; 
p=0.014). 
 
En base a nuestro estudio, hemos demostrado por primera vez la probable asociación 
entre dis5ntos feno5pos de ACG determinados por ecogra@a y dis5ntos 5pos de 
complicaciones isquémicas. Por tanto, la ecogra@a puede ser un indicador de gran valor 
en la iden5ficación de sub5pos de pacientes con mayor riesgo de complicaciones 
isquémicas. Nuestros resultados están en línea con observaciones previas que iden5fican 
la afectación craneal como un predictor de NOIA (12,97) y por ello, tradicionalmente se 
ha asociado la presencia de complicaciones isquémicas al feno5po de ACG craneal. Sin 
embargo, hemos observado que los pacientes con otras complicaciones isquémicas 
dis5ntas a la NOIA, sobre todo accidentes cerebrovasculares, presentan más 
frecuentemente ACG-GV en ecogra@a. Esta observación es novedosa y demuestra que en 
ACG-GV también existe riesgo de complicaciones isquémicas, pero dis5ntas a las 
observadas en ACG craneal. No obstante, este estudio 5ene limitaciones, como el 
rela5vamente reducido tamaño muestral para iden5ficar complicaciones isquémicas 
infrecuentes como accidentes cerebrovasculares o su diseño retrospec5vo, con posibles 
sesgos de selección como el de mortalidad.  
 
Muy recientemente, se han publicado datos del registro español de arteri5s de células 
gigantes de la Sociedad Española de Reumatología (ARTESER) que avalan nuestros 
resultados. Marnn-Gu5errez et al., analizan la prevalencia y factores predictores de 
accidentes cerebrovasculares en una gran cohorte de 1540 pacientes con ACG 
representa5vos de todo el territorio nacional español (88). Un total de 61 (3.96%) 
pacientes presentaron accidente cerebrovascular. Entre los factores predictores de 
accidente cerebrovascular iden5ficados se encuentran la presencia de ataque isquémico 
transitorio (OR 8,63), ACG-GV confirmada por técnicas de imagen (OR 2,79) y la presencia 
de manifestaciones visuales concomitantes (OR 2,73). En línea con nuestros resultados, 
este estudio demuestra que la iden5ficación por imagen de ACG-GV puede tener 
importancia en la detección de otras complicaciones isquémicas dis5ntas a la NOIA, como 
los accidentes cerebrovasculares.  
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Valor de la cuan'ficación de inflamación por ecogra_a vascular en la predicción de 
recidivas en ACG 
 
Según las recomendaciones EULAR de 2018, no se recomienda el uso de la imagen en 
pacientes con ACG en remisión clínica y analí5ca, aunque si podría ser de ayuda en caso 
de sospecha de recidiva (27). Esta recomendación se basa en la limitada evidencia 
ciennfica con escasez de estudios que avalen el valor añadido del uso de la imagen 
respecto la valoración clínica y analí5ca tradicional en el seguimiento de los pacientes. No 
obstante, la ecogra@a sí ha demostrado sensibilidad al cambio durante la monitorización 
de pacientes con ACG. En el ensayo clínico GUSTO (98), se demostró mejoría del GIM en 
ecogra@a tras pulsos de cor5coides y posterior empeoramiento tras la suspensión de los 
mismos. Durante el tratamiento con tocilizumab el GIM mejoró gradualmente. Ponte et 
al. (53), demostraron en un estudio prospec5vo de 49 pacientes con ACG la correlación 
entre el número de segmentos de arterias temporales con signo del halo y la suma del 
GIM con VSG, PCR y el índice Birmingham Vasculi5s Ac5vity Score. Sin embargo, esta 
correlación no se demostró para el GIM en arterias axilares. El grupo de de Miguel et al. 
(56), en un estudio que incluyó a 30 pacientes con ACG, demostraron la resolución del 
signo del halo en la mayoría de pacientes (95%), pero excepcionalmente antes de las dos 
semanas de tratamiento, y generalmente persis5ó hasta los dos meses. Estos estudios 
sugieren que la ecogra@a podría u5lizarse para la evaluación de la ac5vidad de la 
enfermedad en ACG en el futuro. Sin embargo, un aspecto menos estudiado es el valor 
que 5enen los cambios en imagen en los primeros meses de tratamiento para predecir el 
riesgo de recidivas futuras.  
 
En este sen5do, uno de nuestros obje5vos fue el de determinar si el cambio tras el 
tratamiento de la inflamación vascular determinada por ecogra@a puede ser de u5lidad 
para evaluar la probabilidad de recidiva futura en pacientes con ACG (99). Para ello, 
estudiamos a 76 pacientes con ACG seguidos durante 6 meses. Un total de 19 (26%) 
recidivaron durante el seguimiento. OGUS mejoró significa5vamente a los 6 meses (de 
1,18 a 0,99, p=0,004) y desde los 3 a los 6 meses (de 1,08 a 0,99, p=0,04) en pacientes 
que no recidivaron, mientras que no se observaron cambios en pacientes con recidiva. 
Nuestros resultados están en línea con observaciones previas del grupo de Nielsen et al 
(64). En un estudio retrospec5vo de menor tamaño muestral, demostraron 
empeoramiento de OGUS desde los 2 a los 6 meses en pacientes con recidiva. Nuestro 
estudio no pudo demostrar la hipótesis inicial de que los cambios en OGUS durante los 
primeros meses de tratamiento (p.e. a los 3 meses) predicen recidivas futuras. A pesar de 
la mejoría de OGUS desde basal a 3 meses fue numéricamente menor en pacientes que 
presentaron recidiva, estas diferencias no fueron estadís5camente significa5vas. Por 
tanto, son necesarios estudios con mayor tamaño muestral o mayor periodo de 
seguimiento para confirmar dicha hipótesis.  
 
Recomendaciones EULAR para el uso de la imagen en vasculi's de vaso grande: 
actualización del 2023 
 
Las recomendaciones EULAR del 2018 para el uso de la imagen en vasculi5s de vaso 
grande han supuesto un punto de inflexión ya que posicionan  la ecogra@a como la 
primera prueba de imagen a realizar en pacientes con sospecha de ACG (27). Esto ha 
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tenido como resultado un mayor uso de la imagen en detrimento de la biopsia de arteria 
temporal en prác5ca clínica (100). Desde su publicación, han aparecido nuevos estudios 
de imagen en ACG que han obligado a una actualización de las recomendaciones con el 
fin de incluir cambios sustanciales en relación a la ecogra@a.  
A través de los procedimientos opera5vos normalizados de EULAR del 2014 (101), se 
seleccionó un grupo de trabajo formado por 24 miembros entre los que se incluyeron 
reumatólogos, un radiólogo, especialistas de medicina nuclear, un representante de 
pacientes y dos representantes de grupo EMEUNET (EMerging EUlar NETwork). Se llevó a 
cabo una revisión sistemá5ca de la literatura para informar al grupo de expertos de la 
evidencia disponible actualizada sobre el uso de la ecogra@a, RM, TEP/TC y TC para el 
diagnós5co, monitorización y predicción del riesgo en vasculi5s de vaso grande. El grupo 
coordinador propuso una actualización de las recomendaciones en base a la evidencia 
disponible, estas recomendaciones se redefinieron y se votó el grado de acuerdo entre 
los expertos de forma anónima en rondas consecu5vas. Se acordó aceptar aquellas 
recomendaciones que alcanzaron un consenso superior al 75% entre los expertos 
par5cipantes en la primera votación, >66% en la segunda o >50% en la tercera.  
 
Entre los aspectos más novedosos y relevantes de la actualización de las 
recomendaciones EULAR del 2023 (66) destacan:  
 
1. “La ecogra@a de arterias temporales y axilares debe ser considerada como la primera 
prueba de imagen para el estudio de los cambios inflamatorios en la pared arterial de 
pacientes con sospecha de ACG”. Por un lado, se elimina el concepto de pacientes con 
predominio de ACG craneal y se hace referencia a todos los pacientes con ACG, 
considerada un espectro de enfermedad en la que los feno5pos se pueden solapar 
(muchos pacientes con ACG craneal clínica también 5enen ACG-GV en imagen y pacientes 
con ACG craneal al inicio pueden progresar a ACG-GV). Por otro lado, la inclusión de 
arterias axilares ya no se considera opcional, ya que hay evidencia de que su inclusión 
aumenta sustancialmente la sensibilidad, sin reducir significa5vamente la especificidad 
(40,102–104).  
 
2. “La RM de alta resolución o la TEP/TC pueden u5lizarse como alterna5vas a la ecogra@a 
para la evaluación de arterias craneales en pacientes con sospecha de ACG”. Las 
recomendaciones del 2018 abogaban en contra del uso de la TEP/TC para la evaluación 
de arterias temporales debido a su proximidad al parénquima craneal. En los úl5mos años 
se han publicado nuevos estudios que avalan el uso de la TEP/TC para la visualización de 
arterias craneales (44,45).  
 
3. “En caso de sospecha de recidiva de ACG o Takayasu, especialmente cuando los 
parámetros de laboratorio de ac5vidad de la enfermedad no sean fiables, se puede 
considerar el uso de la ecogra@a, la TEP/TC o, como alterna5va, la RM para la evaluación 
de alteraciones en los vasos. No se recomienda el uso de la imagen en pacientes en 
remisión clínica y analí5ca”. Los nuevos datos de la u5lidad de la ecogra@a y la TEP/TC 
demostrando una adecuada sensibilidad al cambio y moderada correlación con otros 
marcadores de ac5vidad, han conducido a la inclusión de la posibilidad del uso de la 
imagen en sospecha de recidiva. No obstante, dado que no hay estudios que avalen el 
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valor añadido de la imagen respecto a la valoración clínica y analí5ca tradicional, no se 
recomienda el uso ru5nario de la imagen en remisión clínica y analí5ca.  
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CONCLUSIONES 
 
 

§ La identificación de puntos de corte del grosor íntima-media mediante ecografía 
contribuye a una mejor discriminación diagnóstica en ACG, especialmente cuando 
los signos ecográficos tradicionales no son concluyentes. 

§ El riesgo cardiovascular debe ser considerado en la interpretación de la ecografía, 
ya que puede reducir su precisión diagnóstica.   

§ La ecografía y la TEP/TC son técnicas válidas y complementarias para el 
diagnóstico de ACG con afectación de vaso grande, aunque una ecografía negativa 
no excluye totalmente esta afectación.  

§ Las limitaciones de la ecografía en la detección de aortitis tienen bajo impacto 
clínico. 

§ La incorporación de la imagen en los nuevos criterios de clasificación ACR/EULAR 
2022 mejora su utilidad diagnóstica, aunque su relativa baja especificidad limita 
su aplicación como criterios diagnósticos en la práctica clínica.  

§ Existen distintos fenotipos ecográficos asociados a diferentes perfiles de riesgo 
isquémico; los pacientes con ACG de vaso grande presentan mayor riesgo de 
eventos cerebrovasculares. 

§ La cuantificación ecográfica del grosor de la pared vascular al diagnóstico de ACG 
podría ser una herramienta útil en la predicción de recidivas, lo que la posiciona 
como una técnica valiosa para el seguimiento clínico.  
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