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Abstract
Background
Temporal artery biopsy (TAB) is the recommended index diagnostic method for giant cell arteritis (GCA). Per
the British Society for Rheumatology (BSR) guidelines, we assessed our procedural performance.
Additionally, we evaluated the occurrence of GCA diagnosis in immunosuppressed patients and other
comorbidities.

Methods
Following the audit registration, a retrospective analysis of prospectively collected data was conducted from
2017 to 2022 at a large university hospital in North Midlands, England. Data on demographics and
comorbidities were gathered. The study's primary outcome was adherence to BSR guidelines and our service
provisions. Secondary outcomes included examining the relationship between biopsy-confirmed GCA and
other comorbidities. Statistical analysis was carried out using SPSS version 29 (IBM Corporation, Armonk,
New York, United States of America). Two-sample t-test and Chi-square/Fisher exact test were used for
continuous and categorical variables, respectively. Holm-Bonferroni method was incorporated to adjust for
multiple comparisons.

Results
A total of 156 patients who underwent temporal artery biopsy (TAB) were included in the study, with a male-
to-female ratio of 0.44:1. The median age was 73. Among the patients, 19% were smokers. The procedures
were performed by either a vascular surgeon (119, 76%) or by an ophthalmologist (37, 24%). Two-thirds of
the patients underwent TAB within seven days of referral. In 73, 47% of cases, the post-fixation biopsy
sample size exceeded 10 mm. Positive biopsy results were found in 45 patients (29%). GCA was confirmed in
39% of patients with polymyalgia rheumatica (PMR), 24% with diabetics, 20% with hypothyroidism, 29%
with hypertension, 32% with hyperlipidaemia, and 26% with other inflammatory diseases. However, the p-
value was below the statistically significant threshold. The biopsy outcome was also not dependent on the
speciality, time from referral to biopsy, nor on the length of the post-fixation specimen.

Conclusions
Temporal artery biopsy remains a valuable and crucial diagnostic tool in challenging equivocal cases of giant
cell arteritis (GCA), although it is limited by its sensitivity, but there is also room for improvement. There is
still uncertainty regarding the relationship between biopsy positivity, post-fixation sample size, and the
interval between referral and procedure. Additionally, the speciality of the clinician performing the biopsy
does not appear to significantly influence the likelihood of a positive result. We still do not fully understand
why this is, but the association of the GCA with other comorbidities was unpredictably insignificant.

Categories: General Surgery
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Introduction
Giant cell arteritis (GCA) is the most prevalent primary vasculitis affecting large and medium-sized blood
vessels, often leading to severe complications such as blindness or stroke. It primarily affects individuals
aged 50 and older and is more common in females. The most commonly reported incidence of GCA is in
Northern Europe, affecting the white population. In the United Kingdom, the overall age-adjusted incidence
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rate is 2.2 per 10,000 person-years, with notable regional differences, as the condition is more prevalent in
the southern regions than in the northern ones [1-3].

The pathophysiology of GCA involves inflammation within the walls of arteries, which is accompanied by
intimal hyperplasia. This ultimately leads to ischaemia in the affected end organs [4]. The diagnosis of GCA
is primarily based on clinical criteria, as the symptoms are often non-specific and can include headache,
scalp tenderness, jaw claudication, visual loss, and stroke. In one study, 17% of patients with GCA
experienced irreversible visual loss, highlighting the need for prompt treatment if the disease is strongly
suspected [3-5].

A history of comorbidities and medications that could increase the risk of GCA should be carefully evaluated.
Such conditions include autoimmune disorders like polymyalgia rheumatic (PMR), infection, hypertension,
hyperlipidaemia, diabetes, hypothyroidism, osteoporosis, fractures, peptic ulcers, and psychiatric effects of
medications [4,6].

According to the literature and guidelines, temporal artery biopsy (TAB) is regarded as the gold standard for
diagnosing GCA. It is commonly performed in suspected cases of sight-threatening arteritis, especially when
ultrasound results are inconclusive. The sensitivity of TAB ranges from 24% to 77%. However, the results
often have a limited impact on clinical management, as a negative result does not definitively rule out the
diagnosis [7-10].

The expected positivity rates of temporal artery biopsies and criteria for patient selection are debated in the
literature, with no consensus on the definitive diagnostic features. False negatives can occur due to factors
such as the timing of the biopsy, the length of the specimen obtained, or the presence of "skip lesions"
[3,8,10].

The American College of Rheumatology guidelines for managing giant cell arteritis (GCA) suggest that a
temporal artery biopsy (TAB) should be conducted within 14 days of starting glucocorticoid treatment.
According to the British Society for Rheumatology (BSR) guidelines, a TAB should be performed by a surgeon
skilled in the procedure, and the biopsy samples should be at least 1 cm long after fixation. Additionally, the
pathologist assessing the biopsy should be experienced in diagnosing GCA [4,11].

The length of corticosteroid treatment can influence the likelihood of a positive TAB in patients with
suspected GCA; however, the biopsy can still be positive for several weeks after starting glucocorticoid
therapy. Since the arterial specimen shrinks after excision, a sample size of >10 mm is generally advised to
improve the diagnostic yield of TAB. A biopsy on the contralateral side may slightly increase the yield but is
usually unnecessary [4,6,12-14].

PMR and GCA are related inflammatory diseases commonly occurring with ageing. Hypertension is
considered a risk factor for these conditions, while type 2 diabetes has been reported to offer some
protection [15]. We aim to assess the outcomes of our procedural performance according to the British
Society for Rheumatology (BSR) guidelines. Additionally, we also evaluated the occurrence of GCA diagnosis
with other comorbidities. This article was previously presented as an oral presentation at The West Midlands
Surgical Society Conference on May 26, 2023.

Materials And Methods
Study design and setting
A retrospective analysis of prospectively collected data on all patients who underwent temporal artery
biopsy while managing giant cell arteritis was conducted from 2017 to 2022 at the University Hospitals of
North Midlands, England. The TAB service in the hospital was changed from Ophthalmology to Vascular
during pre-COVID.

Data collection
After the audit registration (registration number: CA05623) in the Quality, Safety, and Compliance
Department, data on demographics, comorbidities, and pathology reports were extracted from the online
database and notes on a pre-defined Excel (Microsoft Corporation, Washington, United States of America)
sheet. Clinical letters were also reviewed to gather information.

Outcomes
The primary outcome focused on adherence to BSR guidelines and our local hospital service provisions.
These include the time interval from referral to biopsy procedure and the specimen size. Secondary
outcomes included examining the relationship between biopsy-confirmed GCA and other comorbidities.

Data analysis
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Statistical analysis was carried out using SPSS version 29 (IBM Corporation, Armonk, New York, United
States of America). Continuous variables were assessed using two-sample t-test (two-sided) with a 95%
confidence interval. Categorical variables were evaluated using the Chi-square/Fisher exact test. The latter
was used if more than 20% of cells had an expected count of less than 5. Holm-Bonferroni method was
incorporated to adjust for multiple comparisons, and the significance level alpha was set at 5%. The study is
reported in line with SQUIRE 2.0 reporting guidelines [16].

Results
The study included 156 patients with high suspicion of GCA who underwent temporal artery biopsy (TAB).
The male-to-female ratio was 0.44:1. The median age was 73. Among the patients, 30 (19%) were
smokers. Of the patients, 80 (51%) had right-sided symptoms. Headache was reported in 136 (87%) cases,
while vision problems were reported in 12 (7.7%). Mixed symptoms were present in 14 (9%) cases, and
atypical presentation was reported in four (2.6%).

Nineteen (12%) patients were on systemic long-term immunosuppressants before being suspected of GCA.
Of these, nine (47%) had a positive biopsy result, and the p-value was below the statistically significant
threshold (Table 1).

 TAB positive (45) TAB negative (111) p-value Test statistics

PMR 0.200 0.126 0.318 Fisher's Exact Test

DM 0.089 0.117 0.779 Fisher's Exact Test

Hyperlipidaemia 0.200 0.171 0.671 Pearson's Chi-Square  = 0.181

Inflammatory disease 0.133 0.153 0.752 Pearson's Chi-Square  = 0.100

Hypertension 0.356 0.351 0.96 Pearson's Chi-Square  = 0.002

Hypothyroidism 0.071 0.081 1 Fisher's  Exact Test

Immunosuppression 0.200 0.090 0.057 Pearson's Chi-Square  = 3.616

Smoking 0.133 0.216 0.234 Pearson's Chi-Square  = 1.416

TABLE 1: Giant Cell Arteritis and Disease Association
TAB: temporal artery biopsy; PMR: polymyalgia rheumatica; DM: diabetes mellitus.

The mean interval between the time of referral to the biopsy procedure was 7.4 days (Figure 1).

FIGURE 1: Time of Referral to the Biopsy Procedure
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A total of 103 (66%) TAB were carried out within seven days of starting steroids; of these, 29 (28%) were
positive for GCA. On the other hand, analysis showed that 41 (26%) biopsies were performed within 14 days
of referral. Of these, 12 (29%) specimens were positive for GCA. Due to several reasons, 12 (8%) performed
beyond 14 days with positive in four (33%). Overall, positive biopsy results were found in 45 (29%) cases.

The procedures were carried out by either a vascular surgeon 119 (76%) or an ophthalmologist 37 (24%). The
consultants performed most of the procedures in 143 (92%) cases. In 73 (47%) cases, the post-fixation biopsy
sample size was greater than 10 mm. Overall, positive biopsy results for GCA were found in 45 (29%)
patients, and the biopsy outcome was not dependent on the speciality, time from referral to biopsy, nor on
the length of the post-fixation specimen (Table 2).

 
TAB positive
(45)

TAB negative
(111)

p-
value

Test statistics

Interval between referral and biopsy (days) 7.53±5.915 7.28±4.958 0.785 t-value = -0.274

Specimen length <7 0.222 0.216

0.926 Pearson's Chi-Square  = 0.154Specimen length 7-9 0.333 0.306

Specimen length >10 0.444 0.477

Specialty of the surgeon (Vascular
vs Ophthalmology)

0.800 0.748 0.487 Pearson's Chi-Square  = 0.483

TABLE 2: Biopsy Outcome vs Time From Referral to Biopsy, Length of the Post-fixation
Specimen, and the Speciality
TAB: temporal artery biopsy.

GCA was confirmed in nine (39%) patients with polymyalgia rheumatica, four (24%) with diabetics, three
(20%) with hypothyroidism, 16 (29%) with hypertension, nine (32%) with hyperlipidaemia, and six (26%)
with other inflammatory diseases. The biopsy results did not vary significantly across these conditions
(Table 1).

Discussion
Giant cell arteritis (GCA) is most prevalent in northern European countries and more common in southern
areas of the UK [1]. Our hospital is a tertiary care teaching hospital in the North Midlands of England and
serves a population of approximately three million people. Initially, the temporal artery biopsy (TAB) service
was managed by the Ophthalmology department. However, pre-COVID-19, this responsibility shifted to the
vascular department, resulting in a higher number of TABs performed by vascular surgeons compared to
ophthalmologists. In 73 cases (47%), the post-fixation biopsy sample size exceeded 10 mm.

The British Society for Rheumatology (BSR) updated its guidance and recommended that TABs be conducted
by a surgical unit experienced in the procedure, with specimens at least 10 mm long. A positive temporal
artery biopsy demonstrating inflammatory features characteristic of GCA, such as giant cells or panarteritis,
definitively confirms the diagnosis of giant cell arteritis. However, the true sensitivity of temporal artery
biopsy is less than 100%, a limitation underscored by the histological presence of skip lesions observed in
some cases, leading to false-negative histopathology. A study by Muratore et al., which reported a 35% GCA
positivity rate, suggested that a post-fixation biopsy specimen length of 5 mm is sufficient for diagnosis if
the patient is accurately selected [17]. Similarly, research by Butendieck et al. found no significant impact of
specimen length on the positivity rate [4,10,17,18]. Our study also found no significant difference between
the length of the post-fixation specimen and positive results.

According to the British Society for Rheumatology (BSR) guidelines, any patient over 50 with a sudden onset
of headache, visual disturbances, and jaw claudication should be suspected of having giant cell arteritis
(GCA). The incidence of visual disturbances in patients with GCA has reportedly declined [4,19]. In our
cohort, the headache was the most common symptom, followed by a visual disturbance in less than 8% of
cases. GCA seldom occurs before the age of 50, with the incidence rising steadily after that and peaking
between the ages of 70 and 79 [19]. In our study, the most common age group was also between 70 and 79
years.

Temporal artery biopsy (TAB) is a minimally invasive procedure performed under local anaesthesia with a
low risk of complications. TAB remains positive for up to six weeks, although sensitivity may decrease over
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time. This is why TAB is recommended for diagnosing GCA. The specificity of TAB is up to 100%, while
pooled sensitivity is reported at 77%. The literature indicates that inflammation associated with GCA can
persist despite steroid therapy. It is recommended that referring physicians include the dosage and
initiation date of steroid therapy as essential information on the request form [4,8-9,19]. In our cohort, most
TABs were performed within seven days, with a mean interval from referral to biopsy of 7.4 days. However,
the histopathology results were not dependent on length and timing.

In the Western elderly population, the presentation of GCA commonly overlaps with polymyalgia rheumatica
(PMR), with hypertension identified as a risk factor. The incidence of diabetes is higher, possibly due to
long-term steroid use. Other related comorbidities include hyperlipidaemia, thyroid disorders,
cerebrovascular diseases, and osteoporosis. A study by Brennan et al. confirmed a statistically significant
increased risk of GCA in current or former smokers [19-23]. In our study, 39% of patients had a history of
PMR, 32% had hyperlipidaemia, 29% had hypertension, 20% had hypothyroidism, 19% were smokers, and
12% were on long-term systemic immunosuppressants. However, histopathology results did not vary
significantly across these patient groups.

Literature indicates that in patients with suspected GCA, the positive rate of biopsy specimens is 25%-35%.
A recent study from South Yorkshire, UK, by Ling and Carter showed a positivity rate of 31.3% [1,21]. Our
overall positive biopsy rate for GCA was 29%, consistent with the existing literature.

This study is based on retrospective analysis of prospectively collected data in keeping with National
Rheumatology Guidelines (BSR guidelines) [4] for the surgeons to change the practice. However, we do
recognise that our study is a small, single-centre retrospective analysis on TAB performed on suspected
cases of GCA referred by British rheumatologists, which may not represent the entire population. The
retrospective nature of this study is also constrained by the data collected from the online documentation
system, which means we relied on the clerking and coding of the admitting team rather than actively
querying patients about comorbidities, and this might have impacted on the results. Conducted in one
tertiary hospital in England, this study may be subject to selection bias, potentially limiting its statistical
strength. Additionally, we did not consider the grade of the pathologist who reported the results, which
could have impacted the findings.

Conclusions
Temporal artery biopsy remains a valuable and crucial diagnostic tool in challenging equivocal cases of giant
cell arteritis (GCA), although it is limited by its sensitivity. There is still uncertainty regarding the
relationship between biopsy positivity, post-fixation sample size, and the interval between referral and
procedure. Additionally, the speciality of the clinician performing the biopsy does not appear to significantly
influence the likelihood of a positive result. In the limited sample, finding the relationship between
concomitant comorbidities and GCA is not feasible, although literature supports it. Despite this, there is
always room to improve. Given the current positivity rates and disease associations, we suggest a larger
multicentre randomised trial to unanswered questions.
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