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Editorial

Utility and Future Direction of Echography in the Diagnosis of Giant Cell Arteritis

Utilidad y futuro de la ecografía en el diagnóstico de la arteritis de células gigantes

Eugenio de Miguel

Servicio de Reumatología, Hospital Universitario La Paz, Madrid, Spain

The progress of medicine is based on continuous change. This 

rate of change has accelerated in the past decades and has improved 

the precision and validity of its procedures, in addition to centering 

attention on the patient and in being cost-effective. These keystones, 

validity, patient satisfaction, and cost reductions are the basis of the 

thoughts that will be laid out as follows in order to evaluate the 

usefulness and future of echography in the diagnosis of giant cell 

arteritis (GCA). 

The diagnosis of GCA is fundamentally based on the criteria 

proposed by the American College of Rheumatology (ACR)1 published 

in 1990 and on a biopsy of the temporal artery. Experts tend to be 

satisfied by these criteria but some vocal critics have pointed out its 

possible weaknesses. Therefore, in spite of the fact that the diagnosis 

of GCA can be considered satisfactory, there is a margin for 

improvement in order to reach excellence. 

The ACR criteria are meant for classification, but in daily clinical 

practice they are employed as diagnostic guides. In principle, the 

ACR criteria seem valid; in their original publication they reach a 

sensitivity of 93.5% and a specificity of 91.2%, numbers that leave 

most clinicians satisfied. However, several articles have discussed 

the results that led to the origin of these criteria. The problem lies in 

the fact that the sensitivity and specificity of any test depends on 

the sensitivity prior to the test. The results of the ACR criteria come 

from a vasculitis clinic and the sensitivity and specificity calculations 

were performed in this type of patients, not in those in a general 

rheumatology clinic who would be expected to have a lower 

probability prior to the test or in atypical patients in which the 

probability is even lower. In that tenor, according to Rao et al,2 who 

applied these criteria in a general rheumatology clinic, sensitivity 

reached 75%, with a specificity maintained at 92%, but with a 

positive predictive value (PPV) of only 29%. PPV points to the 

probability of having the disease if the results of the criteria 

employed are positive. In summary, we would treat our patients 

with a large dose of steroids with a 29% chance of being right, 

something that obviously is uncomfortable for any clinician. 

Fortunately, this low probability is due to the fact that the first 4 

criteria of the ACR are very sensitive but hardly specific; therefore 

the need for a fifth criteria, biopsy, in order to reinforce the 

specificity of the diagnosis. 

To this point it would seem that the biopsy offers the diagnostic 

solution in this disease. But the biopsy also has its weaknesses; it is 

efficient when the result is positive leading to the acceptance of the 

fact that its specificity and PPV is 100%; the problem is its low 

sensitivity, around 60%.1 As we know, sensitivity indicates the 

probability of correctly classifying an individual as sick. The number 

of recognized temporal artery biopsy false negatives oscillates 

between 9% and 44%,3-5 but when this is limited to patients with 

GCA, biopsy can be negative in up to 68% of cases according to the 

literature. The sources of variability in the negative cases are mainly 

3: a) parched and asymmetrical affection of the lesions, something 

that has led to a lot of publications—experts recommend wide 

samples of 3-6 cm according to the probability prior to the test of 

each patient and always selecting the most symptomatic artery, in 

order to improve sensitivity—; another fact that corroborates the 

assumption of this lack of sensitivity is the tendency to perform a 

second biopsy in those cases with negative results and a high 

suspicion of disease6; b) surgical technique; and c) interpretation by 

the pathologist. 

The low sensitivity of the biopsy, together with the fact that a 

second biopsy only provides 3%-10% of positive results,7 justifies the 

search of new diagnostic methods, especially color Doppler 

echography. 

In the past years, Doppler echography has been shown as valid 

for the diagnosis of GCA in multiple articles, among them a meta-

analysis of 23 studies with 2036 patients.7-9 The results of the meta-

analysis show a sensitivity of 88% and a specificity of 78% versus 

temporal artery biopsy, while with the ACR criteria as a standard, 

sensitivity is 87% and specificity is 96%.These results are obtained 

through the detection of 3 echocardiographic signs: a) a hypoechoic 

halo; b) stenosis; and c) vascular occlusion. The hypoechoic halo is 

the most specific sign and represents vessel wall edema associated 

with vasculitis. As a limitation of this meta-analysis, it must be 

pointed out that there is a noticeable heterogeneity in the studies, 

some being small and modest in quality. E-mail address: eugenio.demiguel@gmail.com
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After demonstrating the validity of echography in the diagnosis 

of CGA, a debate has developed on wether echography, due to its 

superior sensitivity compared to biopsy and its good specificity, can 

substitute histology in the diagnosis of the disease. The debate is 

open and up until now the answer was negative because biopsy, 

with a 100% specificity, was unquestionable; however, echography is 

gaining terrain as the quality of new equipment improves, and in 

2006 the first article pointing out that the detection of a bilateral 

halo sign in temporal arteries is 100% specific for the diagnosis of 

GCA, therefore eliminating the need for a biopsy, was published.10 

These results have been confirmed by our group with a larger 

number of examinations.11 Even if we accept this hypothesis, biopsy 

would still be needed when the lesions affect a branch of the 

superficial temporal artery or when the type of vasculitis was in 

doubt, because although echography can easily discover edema of 

the vessel wall, this can be seen not only in GCA, but also in diseases 

such as arteritis nodosa, Wegener’s granulomatosis, tromboangiitis 

obliterans (Buerger’s disease), malignant histiocytosis, or HIV 

infection. In the case of Churg-Strauss vasculitis, the echographic 

pattern of vessel wall edema is different, making it possible to not 

reach the differential diagnosis, even when the temporal arteries are 

not affected. All of this leads to the infrequent possibility, 

approximately in 3% of the cases,12,13 that temporal artery biopsy 

would still be needed. An additional contribution has been the 

demonstrated fact that echography increases the sensitivity of a 

biopsy (18 of 18 cases) when this is performed in the zone where 

the hypoechoic halo has been observed.10 

The better sensitivity of echography versus biopsy is due to the 

fact that it is capable of examining several vessels along their route, 

giving it a larger validity regarding aspect and content. In addition, 

and according to the clinical data of the patients, more vessels can 

be examined, such as occipital arteries in the case of headaches in 

this region, or subclavian and brachial arteries in the case of 

asymmetrical tension, or loss of pulse in the upper extremities.14,15 

An additional advantage of echography is that it allows to confirm 

relapses of the disease in patients who have undergone treatment, 

something that cannot be done through histology,16 and supervising 

the response to treatment, especially when there are discrepancies 

between the clinic and acute phase reactants. 

Criticism of echography mainly relates to reproducibility because 

it has always been considered as an operator dependent technique. 

In this sense, it must be pointed out that echography is subject to 3 

sources of variability: the equipment employed, the training of the 

examiner, and the capacity to differentiate pathological images from 

normal ones. Variability of equipment is being reduced as the 

quality of echographs increases. Regarding the capacity of the 

examiner, the literature points out that training must include the 

recognition and follow up of at least 30 temporal arteries in normal 

patients, preferably of the same age as the target population, in 

order to gain enough experience and know the Doppler examination 

technique (frequency, PRF, window orientation, etc). Finally, it has 

been shown17 that operator agreement is high, with a k=0.84, 

something vastly superior to that obtained through other clinical 

diagnostic means. 

Finally, the health system can benefit from cost reductions. 

Echography costs 34.39 euros, versus 174.63 euros of direct costs 

related to biopsies, a reduction of 500% (calculations based on the 

Boletín Oficial del Estado. 2006;62:10172-86). In our unit, this 

technique was requested for 63 new patients during the past year, 

leading to savings of 8835 euros and a consumption of 1 week of 

medical attention time (calculating half-an-hour for the procedure 

including writing the report), in other words, an efficient technique. 

The patient benefits of the rapid and non-aggressive examination, 

leading to more satisfaction on their part. 

In conclusion, echography is a valid and trustworthy technique 

which reduces costs, increases patient satisfaction, has a higher 

validity regarding aspect and content and facilitates diagnostic and 

therapeutic decision making. All of this is leading to the passage of 

echography in GCA from being a research tool to something that is 

applicable in the daily practice and has a promising future. 

References 

1. Hunder GG, Bloch DA, Michel BA, Stevens MB, Arend WP, Calíbrese LH, et al. The 
American College of Rheumatology 1990 criteria for the classification of giant cell 
arteritis. Arthritis Rheum. 1990;33:1122-8. 

2. Rao JK, Allen NB, Pincus T. Limitations of the 1990 American College of 
Rheumatology classification criteria in the diagnosis of vasculitis. Ann Intern Med. 
1998;129:345-52. 

3. Hall S, Persellin S, Lie JT, O’Brien PC, Kurland LT, Hunder GG. The therapeutic 
impact of temporal artery biopsy. Lancet. 1983;2:1217-20. 

4. Ikard RW. Clinical efficacy of temporal artery biopsy in Nashville. Tennessee. South 
Med J. 1988;81:1222-4. 

5. Salvarani C, Macchioni P, Zizzi F, Mantovani W, Rossi F, Castri C, et al. Epidemiological 
and immunogenetic aspects of polymyalgia rheumatica and giant cell arteritis in 
northern Italy. Arthritis Rheum. 1991;34:351-6. 

6. Niederkohr RD, Levin LA. Management of the patient with suspected temporal 
arteritis a decision-analytic approach. Ophthalmology. 2005;112:744-56. 

7. Schmith WA, Gromnica-Ihle E. What is the best approach to diagnosing large-
vessel vasculitis? Best Prac Res Clin Rheumatol. 2005;19:223-42. 

8. Karassa FB, Matsagas MI, Schmidt WA, loannidis JP. Metaanalysis: test performance 
of ultrasonography for giant cell arteritis. Ann lntern Med. 2005;142:359-69. 

9. Schmidt WA, Kraft HE, Vorpahl K, Völker L, Gromnica-Ihle EJ. Color duplex 
ultrasonography in the diagnosis of temporal arteritis. N Engl J Med. 
1997;337:133642. 

10. Karahaliou M, Vaiopoulos G, Papaspyrou S, Kanakis MA, Revenas K, Sfikakis PP. 
Colour duplex sonography of temporal arteries before decision for biopsy: a 
prospective study in 55 patients with suspected giant cell arteritis. Arthritis Res 
Ther. 2006;8:R116. 

11. Castillo C, de Miguel E, Martin-Mola E. Topographic ultrasound study of temporal 
arteries in giant cell arteritis. Ann Rheum Dis. 2008;67 Suppl 2:222. 

12. Schmidt WA, Blockmans D. Use of ultrasonography and positron emission 
tomography in the diagnosis and assessment of large-vessel vasculites. Curr Opin 
Rheumatol. 2005;17:9-15. 

13. Hamidou MA, Moreau A, Toquet C, El Kouri D, de Faucal P, Grolleau JY. Temporal 
arteritis associated with systemic necrotizing vasculitis. J Rheumatol. 
2003;30:2165-9. 

14. Pfadenhauer K, Weber H. Giant cell arteritis of the occipital arteries. A prospective 
color coded duplex sonography study in 78 patients. J Neurol. 2003;250:844-9. 

15. Both M, Aries PM, Müller-Hülsbeck S, Jahnke T, Schäfer PJ, Gross WL, et al. Balloon 
angioplasty of arteries of the upper extremities in patients with extracranial 
giant-cell arteritis. Ann Rheum Dis. 2006;65:1124-30. 

16. Nicoletti G, Ciancio G, Tardi S, Olivieri I. Colour duplex ultrasonography in the 
management of giant cell arteritis. Clin Rheumatol. 2003;22:508-9. 

17. de Miguel E, Rodríguez A, de Agustin JJ, Castillo C; Spanish GCA Workshop Group. 
Giant cell arteritis: Experience of an ultrasound workshop at the SER Annual 
Meeting 2007. Ann Rheum Dis. 2008;67 Suppl 2:224. 


