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Combined temporal arteriography and selective
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SUMMARY Superficial temporal arteriography was studied by selective biopsy of abnormal arterial
segments and random biopsy of the main stem in 33 patients with clinically suspected giant cell
arteritis. Of the total of 33 temporal arteriograms 9 showed definite abnormalities (7 in the periphery
and 2 in the main stem). Selective biopsy of the 7 peripheral abnormal segments showed arteritis in
only 2, narrowing of the vessels in the remainder being due to atheroma (3) and fibrointimal
thickening (2)-that is, 5 'false positives' for temporal arteritis on arteriography. Histological
evidence of arteritis was found in 9 patients, only 5 of whom had clearly abnormal arteriograms-
that is, 4 'false negatives'. Thus temporal arteriography appears to have low sensitivity for identi-
fying arteritic lesions and also frequently gives 'false positive' results. It is concluded that temporal
arteriography is not a satisfactory alternative to biopsy, and that its value as an adjunct to selective
biopsy is limited because of its frequent failure to detect lesions found histologically.

The indications for arterial biopsy have increased
considerably with wider recognition of the varied
and often subtle presentations of giant cell arteritis
(Fauchald et al., 1972), and of its frequent asso-
ciation with polymyalgia rheumatica (Hamrin,
1972). Though the temporal arteries are not invari-
ably involved in giant cell arteritis, biopsy of one of
these vessels has retained its place as the most
practicable and frequent means of providing histo-
logical substantiation of this diagnosis, especially
when localising signs and symptoms are absent.
Conventional random biopsy (usually of the main
stem of the artery) carries the risk of missed diag-
nosis through sampling error, as these arteries may
be only patchily involved by arteritis. The frequency
of occurrence of 'skip lesions' has been shown by
serial sectioning to be greatest in those arteries
which, though involved by arteritis, are normal to
palpation (Klein et al., 1976). As the diagnostic
value of temporal artery biopsy is greatest when the
diagnosis of temporal arteritis is not clinically
obvious, it is unfortunate that sampling error is
most likely in precisely those clinical situations
where histological diagnosis is most crucial.
With the aim of reducing this risk of sampling
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error, inherent in random biopsy of a temporal
artery involved by skip lesions, Gillanders et al.
(1969) proposed that superficial temporal arterio-
graphy (STA) be carried out prior to biopsy,
enabling the latter to be selective. Subsequent
proponents of temporal arteriography have not,
however, employed it in the way suggested by
Gillanders but have insread interpreted its findings
independently of those of biopsy (Elliott et al., 1972;
Hunder et al., 1972; Moncada et al., 1974; Horwitz
et al., 1977). In these studies the biopsy site has in
all but a few instances been of the main stem
of the artery and not of the arteriographically
detected peripheral lesions. When arteriography
has revealed peripheral lesions in the absence of a
random (main stem) biopsy confirming arteritis, the
claim has been made that arteriography is more
sensitive than random biopsy, and these patients
have been diagnosed as suffering from giant cell
arteritis. The validity of the claim that temporal
arteriography may be diagnostic of giant cell
arteritis (Elliott et al., 1972; Hunder et al., 1972;
Moncada et al., 1974) must rest, however, on the
correctness of the assertion, originally made by
Gillanders (1969) and repeated by subsequent authors
(Elliot et al., 1972; Hunder et al., 1972; Moncada
et al., 1974); that arteritis alone, and never artheroma
causes arteriographically recognisable lesions in
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these vessels. Two recent studies (Horwitz et al.,
1977; Layfer et al., 1978), while maintaining the
claim of sensitivity for detection of arteritic lesions
by STA, have questioned the specificity claimed for
this investigation, and they conclude that not all
abnormalities on temporal arteriography can be
attributed to arteritis but that some may be due to
degenerative change.
As none of the studies of temporal arteriography

published so far has included systematic histo-
logical examination of all arteriographically detected
abnormalities in addition to random biopsy of the
artery, the evaluation of its sensitivity and speci-
ficity, and hence of its potential value as an
alternative adjunctive diagnostic procedure in sus-
pected giant cell arteritis, remains impossible. In
order to study the correspondence between arterio-
graphic abnormalities and histological lesions in
temporal arteries we have excised all those segments
which showed constant irregularities at arteriography
in 33 patients with clinically suspected giant cell
arteritis and have submitted them for histological
study. Biopsies of the main stem of this artery were
also taken in every case without arteriographic
guidance in order to evaluate the relative contri-
butions of selective biopsy and of 'blind' con-
ventional biopsy to the diagnosis of temporal
arteritis in these patients.

Materials and methods

PATIENTS
Between March 1976 and September 1978 physi-
cians at the Hammersmith Hospital requesting
temporal arterial biopsies were asked to refer all
such patients to the the Angiography Unit in the
Radiology Department for combined arteriography
and biopsy. A standard questionnaire was completed
by the referring physician for each patient detailing
the patient's symptoms, signs, and relevant investi-
gations. Only patients with features suggestive of
giant cell arteritis (23 patients) or who fulfilled con-
ventional criteria for polymalgia rheumatica
(Hunder et al., 1969) (10 patients), and in whom
subsequent follow-up failed to disclose an alternative
diagnosis, were included in the study. Biopsy
preceded by temporal arteriography was performed
in all of the 33 patients referred during this period
who fulfilled these admission criteria. Each patient
was assessed on arrival in the unit by the consultant
radiologist (D.J.A.), who personally carried out the
combined procedure on each patient.

RADIOLOGY
Unilateral temporal arteriography was performed
in every case, the side chosen corresponding to the

patient's symptoms and/or signs. The procedure was
conducted under light sedation and local analgesia
in all patients. The artery was exposed through
a vertical incision above the zygomatic arch, tied
proximally, and cannulated with a nylon cannula,
OD 1 02 mm (Portex Ltd.). 3 ml of meglumine
iothalomate (Conray 280, May and Baker Ltd.)
was injected to opacify the temporal artery, and
films were exposed at 1 a second for 6 seconds. A
macroradiographic technique was employed using a
03 mm focal spot and rare earth screens. Any
segments of the arterial tree identified as abnormal,
on the arteriogram were localised fluoroscopically,
exposed through a local skin incision, and removed
for histological examination. A further arteriogram
was performed to check that all abnormal segments
had been successfully removed, and then a 1-2 cm
segment of the main stem of the artery was also
excised (irrespective of its arteriographic appear-
ances).

HISTOLOGY
Each piece of tissue was cut into 2 pieces, one of
which was dehydrated in alcohol and embedded in
paraffin wax for routine histological examination.
Sections were stained with haematoxylin and eosin
and with special stains for collagen and elastic
fibres. The other piece of tissue was snap-frozen
in liquid nitrogen and sectioned in a cryostat. The
sections were exposed to fluorescein-conjugated
antibodies to human immunoglobulins to ascertain
whether there was any deposition of IgA, IgG,
IgM, or C3 in the arterial wall.

Results

Of the total of 33 arteriograms performed 20 showed
no abnormality (Figs. 1 and 2). Nine were classified
as definitely abnormal and the remaining 4 had very
minor variations in calibre, regarded as of doubtful
pathological significance, and classified as 'doubtful
anomaly' (Table 1). All of the arteries associated
with arteriographic abnormalities (including those
classified as 'doubtful anomaly') were biopsied at
the site of abnormality and also at the main stem.

Pathologically, only those arteries showing infil-
tration with lymphocytes and plasma cells with
damage to the internal elastic lamina were classi-
fied as showing arteritis. In most cases these changes
were accompanied by giant cells adjacent to the
elastic lamina and fibrosis of the media and intima.
The arteries which were not affected by arteritis

showed no abnormality, fibrointimal thickening, or
mild atheroma, the last being recognised by eccentric
thickening of the intima in which several smooth
muscle cells and some macrophages could be seen.
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There was no accumulation of lipid or advanced
plaque formation. The histology of the peripheral
lesions of the main stems corresponding to each
arteriogram are separately listed in Table 1. The
results can be summarised as follows.

Fig. 2 Normal, tortuous temporal artery.

Fig. 1 Normal temporal arteriogram.

Table 1 Results of arteriography and arterial biopsy

Case Sex Age Clinical Arteriogram Histology: main stem Histology: arterial biopsy
diagnosis peripheral lesion

I F 67 PMR Peripheral lesion Fibrointimal thickening Fibrointimal thickening
2 F 88 CA Peripheral lesion Atheroma Atheroma
3 F 71 CA Peripheral lesion Atheroma Atheroma
4 F 67 PMR Peripheral lesion Atheroma Atheroma
5 M 73 CA Peripheral lesion Arteritis Fibrointimal thickening
6 M 67 CA Peripheral lesion Arteritis Arteritis
7 F 65 CA Peripheral lesion Arteritis Arteritis
8 F 67 CA Main stem occlusion Arteritis
9 F 76 CA Main stem occlusion Arteritis
10 F 56 PMR Doubtful lesion Normal Normal
11 F 60 CA Doubtful lesion Normal Normal
12 F 73 CA Doubtful lesion Atheroma Atheroma
13 F 70 PMR Doubtful lesion Arteritis Arteritis
14 F 83 CA Normal Arteritis
15 F 80 CA Normal Arteritis
16 M 80 CA Normal Arteritis
17 F 70 PMR Normal Fibrointimal thickening -

18 M 54 CA Normal Fibrointimal thickening -

19 M 64 CA Normal Fibrointimal thickening -

20 F 68 CA Normal Atheroma
21 F 81 PMR Normal Atheroma
22 F 67 CA Normal Atheroma
23 F 68 CA Normal Atheroma
24 F 66 CA Normal Atheroma
25 M 71 CA Normal Atheroma
26 F 61 PMR Normal Atheroma
27 F 71 CA Normal Normal
28 F 67 PMR Normal Normal
29 F 74 CA Normal Normal
30 F 56 PMR Normal Normal
31 F 63 CM Normal Normal
32 F 61 CA Normal Normal
33 F 71 PMR Normal Normal

PMR=polymyalgia rheumatica. CA=giant cell arteritis.
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Arteriography revealed definite peripheral arterial
lesions in 7 patients, and complete occlusion of the
main stem in a further 2. Of the 7 peripheral lesions
only 2 were histologically classified as arteritis
(Fig. 3), the remaining 5 showing mild atheroma (3)
(Fig. 4) and fibrointimal thickening (2). Both the
arteries showing total occlusion of the main stem
on arteriography were involved by extensive arteritis.
In one patient whose peripheral, selectivebiopsyofan
arteriographically demonstrated abnormality showed
fibrointimal thickening random main stem biopsy
established the diagnosis of giant cell arteritis.

In the 2 cases in which peripheral arteriographic
abnormalities were classified histologically as
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Fig. 3 A Arteriogram showing areas of constriction
(arrowed) with B transverse section of one ofabnormal
segments biopsied showing atheromatous changes only
(patient 4).

Fig. 4 A Arteriogram showing several abnormaI
areas of constriction and dilatation (arrowed) and B
histology of one of the abnormal segments biopsied
showing arteritis, including giant cells (patient 6).
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'doubtful' lesion on the arteriogram, and the remain-
ing 5 had 'definitely' abnormal arteriograms (2
showing complete occlusion of the main stems).
There were no consistent features in the samples

examined by immunofluorescence. Occasional small
foci of immunoglobulins or of the C3 component
of complement were seen in the intima of these
vessels, but these never coincided spatially.

Discussion

Three of the 5 published studies of temporal arterio-
graphy in suspected giant cell arteritis (Gillanders,
1969; Hunder et al., 1972; Moncada et al., 1974).
claim that it is not only a highly sensitive diagnostic
tool for detecting arteritic lesions but also highly
specific for arteritis. These authors suggest, on the
assumption that the temporal artery is spared by
occlusive degenerative arterial diseases, that arterio-
graphic abnormalities are indicative of temporal
arteritis. However, necropsy studies (Aynsworth
et al., 1961) do not show any immunity of the tem-
poral arteries from degenerative arterial changes,
which must frequently be present in the age group
at risk from giant cell arteritis. Two more recent and
critical studies of temporal arteriography (Horwitz,
et al., 1977; Layfer et al., 1978) have included histo-
logical studies of a small number of the arterio-
graphically identified abnormalities, some of which
failed to confirm an arteritic lesion, and conclude
that arteriographic changes are not specific for giant
cell arteritis and that interpretation of all such
abnormalities as giant cell arteritis is unwarranted.
Our results lead us to agree with this conclusion.
It has also been claimed that giant cell arteritis
invariably causes extensive arteriographic changes
(Horwitz et al., 1977), but as 3 of our patients with
arteritis of the main stem of the temporal artery on
random biopsy had entirely normal arteriograms we
cannot agree that temporal arteriography is a sen-
sitive means of detecting arteritis (Hunder et al.,
1972; Horwitz, 1977; Layfer et al., 1978). If temporal
arteriography alone had been used in our series of
33 patients with suspected giant cell arteritis as a
means of substantiating this diagnosis, 3 of the
histologically proved cases would have been missed
and 4 other patients, shown on biopsy to have only
atheroma or fibrointimal thickening would incor-
rectly have been assumed to have temporal arteritis.

Conclusions

Abnormalities in the temporal arteriogram may be
caused by a variety of arterial lesions, including

atheroma, fibrointimal thickening and arteritis.
Giant cell arteritis involving the temporal arteries
does not have any characteristic arteriographic
features and may involve these arteries without
causing any identifiable radiological changes. We
have found no consistent pattern of immunoglobulin
or complement deposition in cases of arteritis.
Arteriography is not a reliable means of diagnosing
temporal arteritis and is not an effective adjunct to
selecting the site of biopsy. The number of false
positive and false negative results does not justify
routine temporal arteriography in cases of suspected
giant cell arteritis.

We thank the physicians of the Hammersmith Hospital who
referred patients for this study and gratefully acknowledge
the help of Mrs I. Fisher, who typed the manuscript.
Dr J. R. Sewell is in receipt of an ARC fellowship grant.
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