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Abstract 
 
Background: The incidence of giant cell arteritis (GCA) and which surgical specialists 
perform temporal artery biopsies (TABs) remains unknown in Canada.  If there is 
significant geographic variation in the specialists that perform TABs it may stimulate 
strategies to ensure residents in the responsible specialties are competent in this 
procedure regardless of training location. 
 
 
Methods: This was a population-based study including all physicians in Ontario from 
2002 to 2013.  Using comprehensive physician services data from the Intellihealth 
Medical Services database, physicians performing TABs were categorized by specialty 
and geographic Local Health Integration Unit. The rate of positive TABs was retrieved 
from the literature from an Ontario sample during the study period.  

  
Results: The number of TABs was declining over the 10-year study period and the 
incidence of GCA was determined to be 3.0 per 100,000 people over 50.  Of the 9,958 
TABs performed over 10 years, most were performed by general surgeons (38%) 
followed by ophthalmologists (31%) and plastic surgeons (23%).  Ophthalmologists 
performed significantly more TABs per person compared to general surgeons but 
significantly more general surgeons performed at least one biopsy.  There was 
significant variation based on geographic location with plastic surgeons performing the 
most biopsies in regions with more than 1 million people and general surgeons 
performing most biopsies in rural areas.  

  

Interpretation Geographic location determines which specialty is most likely to perform 
TABs.  Consequently, residents in general surgery, ophthalmology and plastic surgery 
have variable exposure to TABs and may be unprepared to serve their future practice 
population.  
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Introduction 
 

Giant cell arteritis (GCA) is an inflammatory vasculopathy involving large and 

medium-sized arteries that occurs in people over 50 years of age.  The epidemiology of 

GCA has been studied in several areas in the world and shows a predilection for 

females and those of Scandinavian descent.1  In Scandinavia, the incidence of GCA 

ranges from 7.2 per 100,000 people over 50 years of age in Finland2 to 29.1 per 

100,000 people over 50 years of age in Norway.1  There have been few studies 

assessing the incidence of GCA in North American populations.  These studies include 

one from Tennessee3 that reported an overall incidence of 1.58 per 100,000 people 

over 50 years of age and studies from Olmsted county, Minnesota, which found a higher 

incidence of 16.4 per 100,000 people over 50 years of age.4   

 

The incidence of GCA in Canada remains unknown.  A previous study from 

Saskatchewan estimated the incidence for the Saskatoon area to be 9.4 per 100,000 

people over 50 years of age by estimating the population served by a neuro-

ophthalmology clinic and reviewing the positive temporal artery biopsies (TABs) 

performed from 1998 to 20035.  However, this study was limited in that only biopsies 

performed at one hospital were accounted for and did not take into account other 

specialists that may have performed TABs and diagnoses made outside of the studied 

clinic.  

 

The gold standard for the diagnosis for GCA is a TAB.6  Biopsy confirmation 

provides clinicians with the rationale to use high-dose corticosteroids for prolonged 
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periods of time and avoids unnecessary treatment in patients who do not actually have 

the disease.  The frequency that different specialists perform TABs has not been 

previously studied.  It is unknown whether the role of different specialists such as 

ophthalmologists and general surgeons varies by geographic location and population.  If 

such variation exists it would have implications for residency training in that some 

graduates may not have performed enough biopsies to feel comfortable for practice 

because of the referral patterns in the area of their residency training program.  

Residents training in certain regions may not be able to serve the population they 

practice in the future if they do not have experience performing TABs.  

 

The goal of the current study was to determine which surgical specialists perform 

TABs and how this has evolved over the past decade.  In addition, the incidence of 

GCA in Ontario, Canada was determined based on the number of TABs performed over 

the past decade. To our knowledge, this is the first study to quantify the output of TABs 

based on medical specialty and assess the incidence of GCA in Ontario. 
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Methods 

Ontario is Canada’s most populous province with a population that ranged from 

7.2  to 9.4 million people over 50 years of age during the study period.  Ontario provides 

universal government-funded healthcare to all of its citizens through the Ontario Health 

Insurance Plan (OHIP).  Ontario licensed physicians receive fee-for-service payment by 

submitting specific billing codes; they cannot bill patients directly for services covered by 

OHIP.  This allows the Ontario population to serve as an ideal population to study 

procedure output.  The OHIP billing database has been used in previous population-

based studies and has been validated.7-9   IRB/Ethics approval was not required for this 

study.  

 

The OHIP billing codes were accessed via the Medical Services database in the 

Intellihealth Ontario system, which contains detailed information on physician billing, 

procedures, and hospital information in the province.  The Ontario Schedule of Benefits 

published each year from the Ministry of Health and Long Term Care contains the 

specific billing codes that physicians must use for each procedure and the financial 

remuneration for each service.  All physicians performing temporal artery biopsies must 

submit the specific code Z815A to receive remuneration for their work.  The Medical 

Services database classifies each physician by their subspecialty based on the 

specialty that they billed the most during a fiscal year.  Each specialist or general 

physician who submitted the Z815A code from the 2003 to 2012 fiscal years (April 1, 

2003 to March 31, 2013) was retrieved and studied.  Bilateral biopsies were not 
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considered in the study since the number of patients undergoing TAB was used as the 

output filter.  

Because only the total number of TABs and not the number of positive TABs 

were available from Intellihealth system, the incidence of GCA was determined by using 

a published positive-biopsy rate from Ottawa, Ontario from 2007 to 2010 and multiplying 

this rate by the total number of biopsies performed per year.10 In this study, a biopsy 

length of 2cm was used as the desired standard and all specimens were reviewed with 

an experienced pathologist.  To estimate the upper and lower limits of the positive-TAB 

rate, a systematic review of the literature using the keywords “temporal artery biopsy” in 

the MEDLINE database (1996 to September Week 3 2013) was performed to retrieve 

studies reviewing the rate of positive TABs.  Only countries from North American and 

Europe were included in the review to more accurately reflect the demographics and 

practice patterns in the Ontario population.   

 

To determine the variation of TABs by region, the procedure output per Local 

Health Integration Units (LHINs) was determined.  The province of Ontario is divided 

into fourteen different LHINs based on geography and each LHIN plans, integrates and 

funds local health care.  There are five different LHINs that include ophthalmology 

residency programs: Toronto Central (University of Toronto), Hamilton Niagara 

Haldimand Brant (McMaster University), Champlain (University of Ottawa), South East 

(Queen’s University) and South West (Western University).  To determine if the 

specialists performing TABs varied based on the population size, LHINs were divided 

into those with less than 600,000 people, those with 600,0000 to 1 million people, and 
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those with more than 1 million people.  Those with less than 600,000 people included 

North West, North Simcoe Muskoka, South East and North East.  Those with 600,000 to 

1 million people were Erie St. Clair, Waterloo Wellington, Central West, and South West.  

Those with more than 1 million people were Toronto Central, Mississauga Halton, 

Camplain, Hamilton, Central East and Central. 

The Intellihealth data was exported to SAS version 9.4 and analyzed statistically.  

A line of best fit for the number of TABs per year was constructed and a t-test of the 

regression slope was used to determine if there was a significant trend.  Non-parametric 

Tukey-Kramer test was used when the assumption of homogeneity of variances was 

violated.  The Levene’s test for homogeneity of variances was used to determine this. 

The Dwass-Steel-Chritchlow-Fligner a posteriori test was used to determine which 

means differed from each other.  If the assumption of homogeneity of variances was not 

violated an Analysis of Variance (ANOVA) was used with the Tukey-Kramer post-hoc 

test.  A statistically significant results was considered when p < 0.05.  
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Results 

The number of  TABs performed per year in Ontario was declining over the 10-

year study period (R2=0.6751; p<0.05, Figure 1).  The reported positive TAB rate in the 

Ontario population during the study period (24.8%)10 was used to estimate the number 

of GCA cases per year with the upper (39.9%)11 and lower limits (15.9%)12 retrieved 

from the literature and is displayed in Figure 1. The overall incidence of GCA was 

determined to be 3.0 per 100,000 people over 50 years of age in Ontario.  Using the 

highest and lowest positive-TA biopsy rates in the literature, the overall incidence was 

between 1.9 and 4.9 cases per 100,000 over 50. 

 

Eleven different subspecialists performed at least one biopsy during the study 

period and included ophthalmology, plastic surgery, otolaryngology, general surgery, 

vascular surgery, thoracic surgery, neurosurgery, urology, family medicine, emergency 

medicine and cardiac surgery.  Over the 10 year period, general surgeons as a group 

performed the most TABs, followed by ophthalmologists and plastic surgeons (Figure 

2). However, of the physicians that performed TABs, ophthalmologists performed 

significantly more per person each year compared to general surgeons, neurosurgeons 

and family physicians (p<0.001). Significantly more general surgeons performed at least 

one TAB compared to ophthalmologists, plastic surgeons and otolaryngologists 

(p<0.05; Figure 3).  .  

 

The medical specialty performing most TABs varied based on geographic 

location.  General surgeons performed significantly more TABs per person in regions 
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where the population was smaller (less than 600,000 people) compared to regions with 

a larger population (p<0.01; Figure 4).  Ophthalmologists in regions with a population 

between 600,000 and 1 million people performed significantly more biopsies per person 

than ophthalmologists in regions with less than 600,000 and more than 1 million people. 

Plastic surgeons in areas with more than 1 million people performed significantly more 

biopsies per person than plastic surgeons in regions with less than 600,000 people.  As 

shown in Figure 4 general surgeons were the leaders in performing TABs in smaller 

populated regions, ophthalmologists and general surgeons performed the most in 

regions with 600,000 to 1 million people, and plastic surgeons performed most biopsies 

per person in regions with more than 1 million people.  

 

 The medical specialists performing TABs also varied significantly in the regions 

with residency training programs.  Ophthalmologists in the Champlain (University of 

Ottawa) and South West (Western University) LHINs performed the most biopsies in 

their respective regions over the entire 10-year study period (p<0.05).  Contrarily, 

ophthalmologists in Toronto and Hamilton made only small contributions to the TABs in 

their areas.  General surgeons were the leaders in the South East LHIN (Queen’s 

University) and played an important role in the South West and Hamilton LHINs, but 

made a very small contribution in Toronto and Champlain.  Residents in these 

geographic areas would not be able to achieve enough TAB experience based on the 

small number of biopsies performed per year.  Toronto was the only LHIN in which 

plastic surgeons were the leading specialty and plastic surgeons in the other areas with 
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residency training programs made only small contributions to the TABs in their area.  

These results are displayed graphically in Figure 5.  
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Interpretation 

 The incidence of GCA in Ontario, Canada has not been previously reported and 

has been estimated in one previous Canadian paper from Saskatchewan.  We 

determined the overall incidence of GCA in Ontario to be 3.0 cases per 100,000 people 

over 50 years of age.  This is greater than the incidence reported in Tennessee3 and 

very similar to that reported in South Australia14 and Northern Italy.3 It is less than the 

incidence previously reported from Scotland15, Finland2, Spain16, Saskatchewan5, 

Jerusalem17, Olmsted County4, Sweden18, Denmark19, Iceland20 and Norway.1  These 

differences can be accounted for by different ethnic background in the Ontario 

population.  More than a quarter of Ontario’s population is comprised of visible 

minorities including South Asian, Chinese, Black and those from Latin American.21  The 

incidence of GCA is uncommon in those of Asian, Hispanic, Middle Eastern and African 

origin.22,23 

 

 A challenge in determining the epidemiology of GCA is that various diagnostic 

criteria may be used.  The American College of Rheumatology criteria for the 

classification of GCA does not require a TAB, although this criteria has been shown to 

be insufficient in making a diagnosis of GCA.24   In the present study, we used a unique 

methodology to determine the incidence of GCA in Ontario.  This method has the 

advantage of only considering cases that underwent a biopsy and included every 

healthcare facility that performed a TAB in Canada’s most populous province.  However, 

it is limited in that the exact number of positive biopsies was inferred from a smaller 
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sample.  The literature-reported positive biopsy rates were used to get a more confident 

range of the GCA incidence. 

 

 The number of TABs per person over 50 years of age was declining over the 

study period and may be accounted for by several factors.  There may be a change in 

demographic patterns in the elderly population over time with people at lower risk of 

GCA (Asians, Hispanics, Blacks) accounting for a greater proportion of the population.  

Moreover, there may be a trend towards physicians opting-out of performing TABs but 

continuing to treat patients as if they had the disease.  A study by Drehmer et al.25 found 

that 15 to 35 percent of physicians involved in the diagnosis and treatment of GCA do 

not recommend TAB for the diagnosis of GCA.  Whether this trend is increasing or 

decreasing remains unknown.  Finally, the number of true cases of GCA may be stable 

but physicians may be more selective about which patients should have a TAB.  This 

would be reflected in a greater rate of positive TABs over time.  

 

The regional variation of specialists performing TABs has implications for 

residency training.  Exposure to the TAB procedure varied significantly based on 

geographic location and ophthalmology residency program.  Graduates of certain 

residency programs may be inadequately trained to serve the community in which they 

practice in the future.   It is important that residents be familiar with this geographic 

variation when referring suspected cases for TAB during their training.  Residents may 

want to seek out a staff comfortable with the procedure in their own specialty for a TAB 

when a suspected case presents to the clinic or emergency room rather than referring it 
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to another department.  Moreover, in regions where few biopsies are done by a 

particular specialty, increasing exposure to the specialty that performs most TABs in the 

region during off-service resident rotations (in the internship year) may help improve the 

skills of graduating residents.    

 

 Much of the regional variation in the specialties performing TABs may be 

accounted for by the availability of comfortable surgeons.  In rural areas general 

surgeons performed the bulk of TABs, but performed few per year.  This may also be 

due to the paucity of plastic surgeons, ophthalmologists, or otolaryngologists in the area.  

Other factors that may contribute to the variation are the availability of support staff such 

as nurses and administration and available space and equipment.  In addition, financial 

remuneration may influence the procedures specialists decide to perform at high 

volumes especially if the additional costs of equipment and support staff must be 

incurred by the physician.   

 

 Overall, the estimated incidence of GCA in Ontario, Canada was determined to 

be 3.0 cases per 100,000 people over 50 years of age.  The number of TABs performed 

over the study period has been decreasing over time and may represent shifts in the 

demographics of the population.  Significant regional variability exists in terms of which 

specialists perform TABs.  In rural populations, most biopsies are performed by general 

surgeons, whereas plastic surgeons performed more biopsies on average in higher 

populated areas.  Overall, ophthalmologists performed the highest number of biopsies 

per person.  Competency in performing TABs should be required for graduates of 
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general surgery, plastic surgery and ophthalmology to ensure that graduates will be 

able to meet the needs of the communities they practice .  Awareness of this variability 

can help trainees take steps to help improve their exposure to this procedure. 
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Figure Captions 
 
 
 

Figure 1. Number of temporal artery biopsies (TABs) and giant cell arteritis (GCA) cases 
per year. Linear line of best fit was plotted for the number of TAB cases (R2=0.6751, 
p<0.05).  The GCA cases were determined by multiplying the number of biopsies by the 
positive-rate of TABs from an Ontario sample during the study period.  Error bars 
denote the upper and lower limits of positive-TAB rate retrieved from the literature.  

 
 

Figure 2. Total number of temporal artery biopsies performed by medical specialists in 
Ontario from 2003 to 2012.  Other includes cardiac surgery, family medicine, thoracic 
surgery, vascular surgery, emergency medicine and urology. 

 
 

Figure 3. Mean number of temporal artery biopsies (TABs) performed per specialist per 
year and mean number of physicians performing at least one TAB each year.  (*) 
denotes a statistically significant difference compared to the ophthalmology subspecialty.  

 

Figure 4. Mean number of temporal artery biopsies performed per specialty group 
based on Local Health Integration Units (LHINs) regional population.  (*) denotes a 
statistically significant difference compared to ophthalmologists and plastic surgeons in 
the region.  (‡) denotes a statistically significant difference compared to plastic 
surgeons in the region.  (┼) denotes a statistically significant difference compared to 
ophthalmologists and general surgeons in the region.  

 

Figure 5. Proportion of all temporal artery biopsies (TABs) performed based on region 
containing an ophthalmology residency program.  Toronto = University of Toronto, 
Champlain = University of Ottawa, South East = Queen’s University, Hamilton = 
McMaster University, South West = Western University.  
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Figure 4.  
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Figure 5. 
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