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ABSTRACT

Objectives. To investigate the relation-
ship between temporal artery biopsy
(TAB) length and the diagnostic sensi-
tivity for giant cell arteritis (GCA).
Methods. TAB pathology reports were
reviewed for histological findings and
formalin-fixed TAB lengths. The pa-
tient’s charts were reviewed for clinical
data. TAB was considered positive if
there was a mononuclear cell infiltrate
in the vessel wall. Biopsy-negative GCA
was diagnosed when patients fulfilled
the American College of Rheumatology
classification criteria, in addition to fa-
vorable rapid response to steroid thera-
py. Patients were divided into 3 groups
according to the clinical and histologi-
cal features: Biopsy-positive GCA, bi-
opsy-negative GCA, and no GCA.
Results. 305 TAB reports of 173 indi-
viduals were reviewed. When only GCA
patients TAB-positive and TAB-nega-
tive were considered, TAB in the bi-
opsy-positive patients was significantly
longer than in biopsy-negative cases
(p=0.008). The rate of positive biopsies
was only 19% with TAB length of 5 mm
or less, but increased to 71-79% with
TAB lengths of 6-20 mm, and to 89%
when TAB length was longer than 20
mm. Only 3% of positive biopsies were
5 mm or shorter, compared to 27% of
TAB in biopsy-negative GCA cases
(p<0.001).

Conclusion. TAB with post-fixation
length shorter than 5 mm carries an in-
creased biopsy-negative rate therefore
longer TAB length is required for accu-
rate diagnosis. Increasing post-fixation
TAB length beyond 20 mm may further
increase the rate of positive biopsies,
although data were insufficient in that
regard.

Introduction

In Western countries giant cell is arteri-
tis (GCA) is the most common form
of primary systemic vasculitis in mid-
dle-aged and older adults (1, 2). The
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diagnosis of GCA is suspected on the
basis of the clinical presentation and
elevation of acute phase reactants. It is
customarily confirmed by a temporal
artery biopsy (TAB) demonstrating the
presence of characteristic inflammation
of the temporal arteries. Positive TAB
has very high specificity for GCA di-
agnosis, approaching 100%. However,
its sensitivity is lower, in the range of
80-90%, and in some reports it was as
low as 60% (3, 4). One of several fac-
tors that have been advanced to explain
false negative TAB results is the dis-
continuous or segmental nature of the
inflammatory involvement in GCA (5-
8), resulting in missing the histological
changes in some segments.

The resultant widely accepted con-
sensus is that a longer TAB segments
should be excised to maximize the
chance of visualizing arterial segments
with inflammatory changes. However,
the procedure for obtaining longer TAB
segments may require longer time and
may also leave longer scars. Although it
has been recommended that large seg-
ments of 2-3 cm, 3-5 cm, or even 4-6
cm be taken (4, 8-14), the TAB length
yielding optimal diagnostic sensitivity
remains unknown.

Several studies tried to address this
question (14-21). However, most of
those studies compared biopsy-posi-
tive GCA patients to a combined group
of patients with biopsy-negative GCA
and patients with no GCA. This may
make interpretation of the data some-
what difficult. Inclusion of “no GCA”
cases may bias the results, as in these
cases TAB at any length would always
be negative. In contrast, longer TAB
in biopsy-negative GCA cases may
theoretically result in finding positive
segments. We therefore undertook this
study of comparing biopsy-positive and
biopsy-negative GCA in an attempt to
determine the relation between TAB
length and diagnostic sensitivity for
GCA.



Patients and methods

Consecutive TAB pathology reports,
over a period of 10 years (1996-2005)
in one medical center, were reviewed
for histological findings and lengths of
formalin-fixed TAB specimens. The ar-
tery was processed routinely according
to the commonly accepted approach: it
was initially fixed in formalin. Thereaf-
ter the specimen was cut into serial 2
mm long slices, followed by paraffin
embedding. The slices were cut in step
sections and stained with hematoxyline
and eosin. Reports had been originally
given by 4 different pathologists. All
slides were reviewed for this study by
a single experienced pathologist. There
was agreement in regard to biopsy re-
sults in all but 2 cases, which were sub-
sequently excluded.

The patients’ charts were reviewed for
clinical data. Ethics approval was grant-
ed. Vasculitides other then GCA, which
might involve the temporal arteries,
were ruled out by initial and follow-up
clinical data. Patients on steroid therapy
at any dose for 3 days or more prior to
the day of the biopsy were not includ-
ed (n=2). Patients were divided into 3
groups according to the clinical and his-
tological features: biopsy-positive GCA,
biopsy-negative GCA, and no GCA.
TAB was considered positive when
mononuclear cell infiltrates in the ves-
sel wall, with or without giant cells,
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were observed. Cases with inflammato-
ry infiltrate confined to the adventitia or
involving the vasa vasorum were con-
sidered positive. In cases with bilateral
positive biopsies, both were included
as “biopsy-positive GCA”. When TAB
was positive on one side and negative
on the other side, the positive biopsy
was included under “biopsy-positive
GCA” and the negative side was con-
sidered as “biopsy-negative GCA”.
Patients with negative TAB were diag-
nosed as biopsy-negative GCA when
the ACR classification criteria (22)
were met, GCA symptoms and signs of
inflammation improved within 3 days of
corticosteroid therapy (40 mg/d of pred-
nisone or more), and no other condition
relevant to the patient’s symptoms was
diagnosed during a follow-up period of
6 months. Two rheumatologists (GN,
GSB) reviewed the medical informa-
tion and reached consensus on the diag-
nosis of biopsy-negative GCA. Patients
with negative TAB not fulfilling the
ACR classification criteria, or with no
response to corticosteroid therapeutic
trial, or diagnosed with another condi-
tion explaining their GCA-like symp-
toms, were considered “no GCA”.
TAB lengths were compared by analy-
sis of variance. Descriptive statistics
followed by Chi-square analysis of
contingency tables were used for com-
paring the rates of positive TAB.

Results

Three hundred and five TAB reports of
173 individuals were reviewed. Biopsies
were performed bilaterally in 132 cases,
and unilaterally in 41 patients. Table I
shows the rate of positive TAB in rela-
tion to the TAB length, and the mean
TAB length of each group of patients.
Considering all biopsies, the rate of pos-
itive TAB was very low (8%) when TAB
length was 5 mm or less. However the
rate approached 50% when TAB length
was 11 mm or more, and exceeded 50%
with TAB longer than 20mm (Table I).
However, as argued above, inclusion of
“no GCA” cases may bias the results, as
in these cases TAB at any length would
always be negative.

When only GCA patients (TAB-positive
and TAB-negative) were considered
(Table II), TAB in the biopsy-positive
patients was significantly longer than in
biopsy-negative cases (p=0.008). The
rate of positive biopsies was only 19%
with TAB length of 5 mm or less, but
increased to 71-79% with TAB lengths
of 6-20mm, and to 89% when TAB
length was longer than 20mm. Only
3% of positive biopsies were 5 mm or
shorter, compared to 27% of TAB in bi-
opsy-negative GCA cases (p<0.001).

Discussion
The optimal size of a TAB is still de-
bated (8). Several studies approached

Table I. Temporal artery biopsy (TAB) lengths comparing biopsy-positive GCA, biopsy-negative GCA, and no GCA.

TAB length (mm) All 1-5 6-10 11-15 16-20 >20 Mean
length + SD

Biopsy-positive GCA, n (%) 108 (35) 3 (8) 47 (31) 38 (48) 12 (48) 8 (57) 12.7 +5.6%

Biopsy-negative GCA, n (%) 48 (16) 13 (35) 19 (13) 10 (13) 5 (20 1 (D 10.1 +5.4

No GCA, n (%) 149 (49) 21 (57) 85 (56) 30 (38) 8 (32) 5 (36) 9.7 £4.9

All, n (%) 305 (100) 37 (100) 151 (100) 78 (100) 25 (100) 14 (100)

*p<0.01 compared to the other groups.

Table II. Temporal artery biopsy (TAB) lengths of biopsy-positive GCA compared to biopsy-negative GCA.

TAB length (mm) All 1-5 6-10 11-15 16-20 >20 Mean
length + SD

Biopsy-positive GCA, n (%) 108 (69) 3 (19 47 (71) 38 (79) 12 (71) 8 (89) 12.7 +5.6*

Biopsy-negative GCA, n (%) 48 (31) 13 (81) 19 (29) 10 (21) 5 (29) 1 (11) 10.1 £54

All, n (%) 156 (100) 16 (100) 66 (100) 48 (100) 17 (100) 9 (100)

*p=0.008 compared to biopsy-negative GCA.
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Table II1. Mean lengths of positive and negative temporal artery biopsies (TAB): published

series.

Author (Ref.) Positive/Negative Mean length Mean length p-value
(n) positive TAB negative TAB
(mm) (mm)

Kent (14) 8/62 22 13 0.1
Roth (15) 7/11* 12 17.2% NS
Taylor-Gjevre (16) 38/98 20.7 16.9 0.058
Sudlow (17) 50/135 10.6 8.6 <0.005
Albertini (18) 7/28 22 22 NS
Chakrabarty (19) 20/100 9 10 NS
Mahr (20) 223/1297 13.4 13.3 0.72
Gabriel (21) 172/563 36.3 37.1 NS
Current 108/48* 12.7 10.1* <0.001

“Negative TAB were biopsy-negative GCA.

this question by comparing the lengths
of positive and negative TAB. How-
ever, the group of patients with nega-
tive TAB combines patients with even-
tual diagnoses other than GCA (“no
GCA”), and patients with biopsy-nega-
tive GCA. Due to the skip lesions of in-
flammation in the vessel-wall in GCA,
it can be hypothesized that in this lat-
ter group longer biopsies would result
in positive TAB results. In contrast, in
“no GCA” cases, TAB at any length
would always be negative. Thus com-
paring only the two groups of GCA pa-
tients, biopsy-positive GCA and biop-
sy-negative GCA, seems more reliable.
Furthermore, comparing just the mean
lengths of biopsies of biopsy-positive
GCA and biopsy-negative GCA is not
sufficient. Thus we also attempted to
determine the optimal biopsy size.

The mean TAB length in biopsy-posi-
tive GCA cases was indeed significant-
ly longer than TAB of biopsy-negative
cases. Furthermore, there seemed to be
a threshold TAB length of 5mm, above
which the rate of positive biopsies was
significantly increased, from less than
20% to more than 70%. The rate of
positive TAB further increased to 89%
with biopsies longer than 20mm, how-
ever this subgroup of patients (n=9)
was too small to suggest that biopsies
of that size are advantageous.

As mentioned above, most previous
studies (14, 16-21) compared mean
lengths of all negative TAB (appar-
ently including both biopsy-negative
GCA and cases with no GCA), to those
of positive biopsies (Table III). Most of

them did not find any significant dif-
ferences in the TAB length, probably
a result of inclusion of biopsies from
patients with no GCA. Obviously, in
these cases of “no GCA” TAB at any
length would always be negative. One
study compared biopsy-positive and
biopsy-negative GCA. Roth et al. (15)
reported that biopsy-positive GCA
cases (n=7) had a mean TAB length
of 12mm, while biopsy-negative GCA
cases (n=11) had a mean TAB length
of 17 mm. This difference was not sig-
nificant, and at any rate the very small
number of patients in this report and
the lack of solid criteria for diagnos-
ing biopsy-negative GCA preclude any
significant conclusions.

A few studies attempted to determine
an optimal TAB size. Taylor-Gjevere
et al. (16) reviewed 141 slides of TAB,
but compared positive TAB to all nega-
tive TAB, without excluding cases with
no GCA. 27% of TAB were positive.
The mean lengths of positive and nega-
tive TAB were 20.7 and 16.9 mm, re-
spectively. The authors divided TAB
by their length into two groups, <1 cm
and >1 cmTAB >1cm were more likely
to be positive (p=0.037).

Mahr et al. (20) performed a large
multi-center study aimed to investigate
the relationship between TAB length
and diagnostic sensitivity for GCA.
1520 TAB specimens were reviewed
from 4 centers in Europe. 15% of the
biopsies were positive. Again, positive
TAB were compared to all negative
TAB, without excluding cases with no
GCA. Mean TAB lengths positive and

negative specimens did not differ sig-
nificantly. However, further analysis
asserted TAB length of 5 mm as the
threshold for diagnostic yield. Com-
pared with TAB <5mm, the odds ra-
tio for obtaining a positive biopsy for
longer samples was 5.7 (p=0.016).
According to these data and to our re-
sults, TAB samples should be at least 5
mm in length. Increasing the length be-
yond 20 mm seems to increase the yield
of TAB further. In this regard, it should
be noted that contraction of TAB speci-
mens occurs following formalin fixa-
tion. Su et al. (23) reported the mag-
nitude of TAB contraction in 44 TAB
samples. For specimens positive for
GCA, the mean contraction was12%,
whereas for negative specimens mean
contraction was 22% (p=0.009). This
finding might be related to loss of ar-
terial elasticity or compliance due to
the inflammatory process. The mean
post-fixation lengths for the positive
and negative biopsies were 22 and 21.6
mm, respectively.

This inflammation-related varied TAB
contraction puts forward the possibility
that the difference in TAB length be-
tween biopsy-negative and biopsy-posi-
tive GCA was due to relative increased
contraction in the negative specimens.
Although we cannot exclude this pos-
sibility, calculating the assumed mean
pre-fixation TAB lengths of biopsy-neg-
ative and biopsy-positive GCA, the two
groups still showed a difference of 2
mm (12.3 and 14.2 mm, respectively).
In conclusion, we found that TAB with
post-fixation length shorter than 5 mm
carries an increased biopsy-negative
rate. Therefore, longer TAB length
is required for accurate diagnosis. It
seems that increasing post-fixation
TAB length beyond 20 mm further in-
creases the rate of positive biopsies, but
data were insufficient in that regard.
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