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Association of Vascular Physical Examination Findings
and Arteriographic Lesions in Large Vessel Vasculitis
PETER C. GRAYSON, GUNNAR TOMASSON, DAVID CUTHBERTSON, SIMON CARETTE, GARY S. HOFFMAN,

NADER A. KHALIDI, CAROL A. LANGFORD, CAROL A. McALEAR, PAUL A. MONACH, PHILIP SEO, 

KENNETH J. WARRINGTON, STEVEN R. YTTERBERG, and PETER A. MERKEL, 

and the Vasculitis Clinical Research Consortium

ABSTRACT. Objective. To assess the utility of the vascular physical examination to detect arteriographic lesions in

patients with established large vessel vasculitis (LVV), including Takayasu’s arteritis (TAK) and giant

cell arteritis (GCA). 

Methods. In total, 100 patients (TAK = 68, GCA = 32) underwent standardized physical examination

and angiography of the carotid, subclavian, and axillary arteries. Sensitivity and specificity were cal-

culated for the association between findings on physical examination focusing on the vascular system

(absent pulse, bruit, and blood pressure difference) and arteriographic lesions defined as stenosis, occlu-

sion, or aneurysm.

Results. We found 67% of patients had at least 1 abnormality on physical examination (74% TAK, 53%

GCA). Arteriographic lesions were seen in 76% of patients (82% TAK, 63% GCA). Individual physical

examination findings had poor sensitivity (range 14%–50%) and good-excellent specificity (range

71%–98%) to detect arteriographic lesions. Even when considering physical examination findings in com-

bination, at least 30% of arteriographic lesions were missed. Specificity improved (range 88%–100%) if

individual physical examination findings were compared to a broader region of vessels rather than spe-

cific anatomically correlated vessels and if ≥ 1 physical examination findings were combined.

Conclusion. In patients with established LVV, physical examination alone is worthwhile to detect arte-

rial disease but does not always localize or reveal the full extent of arteriographic lesions. Abnormal

vascular system findings on physical examination are highly associated with the presence of arterial

lesions, but normal findings on physical examination do not exclude the possibility of arterial disease.

Serial angiographic assessment is advisable to monitor arterial disease in patients with established LVV.

(First Release Dec 15 2011; J Rheumatol 2012;39:303–9; doi:10.3899/jrheum.110652)
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Large vessel vasculitis (LVV) is a group of chronic inflam-

matory diseases that affect the aorta and its primary branches,

resulting in luminal stenosis, vessel occlusion, and/or

aneurysmal changes in the large arteries. The 2 most common

forms of LVV are Takayasu’s arteritis (TAK) and giant cell

arteritis (GCA). Despite ethnic, demographic, and clinical

differences between TAK and GCA, these disorders share

similar arterial histiologic abnormalities and may represent a

spectrum of the same disease1. Vascular pathology evidenced

by arteriographic lesions in the aorta and its primary branch-
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es is a universal feature of TAK. Although GCA is often clas-

sified on the basis of involvement of the extracranial branch-

es of the carotid arteries, disease in the aorta and its primary

branches occurs in a subset of patients with GCA, with an

estimated prevalence of radiographic aortitis of at least

20%2,3,4 and radiographic involvement of arterial branches of

the aorta occurring in 10%–70% of cases5,6.

The vascular physical examination is considered para-

mount in clinical assessment of patients with established LVV,

including both TAK and GCA. Pulse assessment, bruit aus-

cultation, and blood pressure readings are regularly performed

at each clinic visit. However, it is unknown to what extent

abnormalities detected on vascular physical examinations are

reflective of underlying arterial disease using angiography as

the “gold standard.” New arteriographic lesions in the absence

of obvious clinical signs of active disease have been reported

in longitudinal studies of patients with TAK7. Nevertheless,

recent guidelines for the management of patients with estab-

lished LVV recommended that monitoring for treatment

response and diagnosing relapse should be based primarily on

clinical assessment, and suggested that the role for periodic

angiography to assess disease activity is less clear8. Although

there are recognized limitations of angiography to assess dis-

ease activity9, serial angiography of the aorta and primary

branches in patients with established LVV is often recom-

mended as standard clinical practice to assess ongoing arteri-

al damage10.

The disagreement regarding the role of serial angiography

in patients with LVV in part reflects a lack of evidence of the

association between clinical and radiographic assessments in

LVV. While the nature and frequency of both abnormalities on

vascular physical examination and arteriographic lesions have

been described in cohorts of TAK7,11,12,13,14,15,16,17,18 and

GCA1,3,19, a direct comparison of findings on physical exam-

ination to findings on angiography has not been reported in

patients with TAK or GCA.

The impetus for this study was to inform clinicians about

the relative value of the components of the vascular physical

examination in detecting arteriographic lesions in patients

with established LVV. While it is unclear whether angiogra-

phy should be used to screen for thoracic and abdominal arte-

rial disease in patients with newly diagnosed GCA, our objec-

tive was not to assess angiography as a screening tool for arte-

rial disease but rather to examine the association of the vascu-

lar physical examination and angiography, 2 commonly used

modes of clinical assessment in LVV.

MATERIALS AND METHODS

Subject selection. Patients with TAK and GCA enrolled in a longitudinal

observational cohort within the Vasculitis Clinical Research Consortium

(VCRC; Boston University School of Medicine, Boston, MA, USA; Website:

www.RareDiseasesNetwork.org/VCRC) were eligible for participation. The

VCRC is an international, multicenter research infrastructure, supported by

the US National Institutes of Health, dedicated to conducting clinical research

in different forms of vasculitis. Patients with TAK are eligible for inclusion in

the VCRC longitudinal cohort if they fulfill the American College of

Rheumatology (ACR) criteria for classification of TAK20 and have arterio-

graphic abnormalities compatible with TAK. Patients with GCA are eligible

if they fulfill a modified application of the ACR criteria for classification of

GCA21 including age at disease onset > 50 years (required) and have at least

1 of the other 4 classification criteria or have evidence of LVV by angiogram

or biopsy. Patients are excluded from participation in the VCRC longitudinal

cohort if arteriographic lesions are felt to be due to atherosclerosis, fibromus-

cular dysplasia, Cogan’s syndrome, Behçet’s disease, Kawasaki disease, sar-

coidosis, or an infectious form of LVV. 

Within the VCRC cohort, patients with TAK routinely undergo serial

angiography of the aorta and its primary branches. Patients with GCA under-

go angiography presumably if there is clinical suspicion for extracranial arte-

rial disease, although information on specific reasoning for obtaining an

angiogram was unavailable.

Between 2006 and 2010, all patients with TAK or GCA in the VCRC

cohort who underwent standardized physical examination and had an

angiogram of the aorta and its primary branches within 3 months of the phys-

ical examination were included in this analysis. Patients who previously

underwent surgical vascular intervention including angioplasty, stenting, graft

placement, or bypass were excluded from analysis.

Data collection. Baseline demographic information was recorded for each

subject including age, sex, race, ethnicity, disease duration, age at onset of

disease, study site location, and type of angiogram. Disease onset was defined

as the date of initial identification of vascular symptoms that were subse-

quently determined to be compatible with LVV and not attributable to comor-

bid conditions.

Analysis focused on the common carotid, subclavian, and axillary arter-

ies, where the dataset was most complete and where disease prevalence is

known to be high in LVV7. Patients underwent a standardized vascular phys-

ical examination performed by experienced clinicians with expertise in LVV.

Pulse assessment defined as absent or present was recorded for the radial and

carotid arteries. The carotid and subclavian arteries were auscultated for the

presence or absence of bruits. Systolic blood pressure was measured in both

arms with a sphygmomanometer. The presence or absence of upper extremi-

ty claudication was recorded at all study visits. All patients underwent either

a magnetic resonance, computerized tomographic, or catheter-based

angiogram of the aorta and its primary branches. Angiograms were assessed

both by clinical radiologists and by study investigators at each participating

institution. Arteriographic lesions, defined as stenosis, occlusion, or

aneurysm, were recorded using standardized data collection forms. A study

visit to record physical examination findings was linked to an angiogram per-

formed within 3 months of the physical examination. For patients who had

multiple study visits, the most recent visit with an associated angiogram was

selected.

Analytic methods. The prevalence of each physical examination finding

abnormality (absent pulse, bruit, blood pressure difference) was calculated in

the total cohort and separately in the TAK and GCA subgroups. The preva-

lence of each type of angiographic abnormality for each vessel of interest was

calculated in the total cohort and separately in the TAK and GCA subgroups.

Proportions were compared using Fisher’s exact test.

The association between physical examination and arteriographic find-

ings was tested in the entire cohort and in disease subgroups. For each artery

of interest, sensitivity and specificity were calculated for the association

between relevant physical examination findings and the presence of arterial

lesions. To determine whether physical examination findings accurately local-

ized arterial lesions, a physical examination finding (e.g., left subclavian

bruit) was compared to angiogram findings both in the anatomically correlat-

ed vessel (e.g., left subclavian artery) and in all vessels within the region

(carotid or subclavian or axillary arteries). To determine an optimal clinical

approach to the physical examination, sensitivity and specificity were calcu-

lated for the association between combinations of physical examination find-

ings and the presence of angiographic lesions in each artery of interest.

Regression analysis was used to assess the relative value of 3 different
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components of the physical examination (pulse assessment, bruit ausculta-

tion, and inter-arm systolic blood pressure difference) to predict the presence

of anatomically correlated arteriographic lesions. Because analysis was

restricted to the common carotid, subclavian, and axillary arteries, each study

participant could contribute up to 6 outcome measures. To account for clus-

tered data within patients, we performed logistic regression using generalized

estimated equations and specified a Poisson distribution22 to calculate preva-

lence ratios for the association between the examination component and the

presence of arteriographic lesions.

All statistical analyses were done using SAS 9.1 (SAS Institute, Cary, NC,

USA).

RESULTS

Subject characteristics. One hundred patients (TAK = 68,

GCA = 32) recruited from 6 study sites were included for

analysis. Baseline demographic data are recorded in Table 1.

Most of the study patients were women (92%) and white

(87%). The mean ages of the participants were 40 years

(TAK) and 68 years (GCA). The average disease duration was

8.7 years (TAK) and 2.9 years (GCA). The majority of

patients underwent magnetic resonance angiography (82%),

although some patients underwent computed tomographic

angiography (16%) or catheter-based angiography (2%).

Physical examination findings. Sixty-seven percent of the

total cohort (74% TAK, 53% GCA) had at least 1 physical

examination abnormality. Prevalence of the 3 physical exam-

ination components was similar (bruit 46%; ≥ 15 mm Hg sys-

tolic blood pressure difference 45%; and absent pulse 40%)

among patients with LVV. Frequencies of examination find-

ings are detailed in Table 2.

Angiogram findings. All 68 patients with TAK had at least 1

arteriographic lesion detected in the aorta or its primary

branches. An angiogram was performed in 32 (21%) of 150

patients with GCA within the VCRC observational cohort.

Twenty-four (75%) patients with GCA had at least 1 arterio-

graphic abnormality in the aorta or its primary branches, and

7 of the 15 patients with GCA who did not have a recorded

vascular physical examination abnormality had at least 1 arte-

riographic lesion. There was a significant difference between

sex and the presence of arteriographic disease in patients with

GCA: all patients with GCA who had extracranial, arterio-

graphic disease were women, whereas female prevalence was

80% among patients with GCA within the total VCRC obser-

vational cohort (p = 0.004).

When analysis focused on the common carotid, subclavian,

or axillary arteries, 76% of patients with LVV (82% TAK,

63% GCA) had at least 1 arteriographic lesion. Luminal

stenosis (72%) was the most common type of arterial lesion,

followed by vessel occlusion (14%) and aneurysm (3%). The

left subclavian was the most commonly affected single artery

in patients with TAK (70%). Axillary artery disease was more

prevalent in GCA compared to TAK (left: 42% vs 22%,

respectively; p = 0.069; right: 43% vs 12%; p = 0.005).

Notably, the left axillary artery in 11 patients and the right

axillary artery in 4 patients could not be accurately assessed

due to stenosis or occlusion of the adjacent distal subclavian

artery, preventing adequate inflow of contrast material into the

axillary artery. Otherwise, any missing angiographic data

were due to incomplete visualization of the entire artery. The

frequencies of arterial lesions are detailed in Table 3.

Sensitivity/specificity of physical examination and angiogram

findings for arterial lesions. Individual physical examination

findings had poor sensitivity (range 14%–50%) and

good-excellent specificity (range 71%–98%) to detect angio-

graphic lesions in the anatomically correlated artery of inter-

est. If individual physical examination findings were com-

pared to a group of regional arteries rather than to a single

anatomically correlated artery, sensitivity worsened (range

7%–30%) and specificity improved (range 91%–100%).

Sensitivity improved (range 52%–70%) and specificity wors-

ened (range 59%–85%) if any of the 3 findings of the periph-

eral vascular examination (absent pulse or bruits or ≥ 15 mm

Hg inter-arm systolic blood pressure difference) considered in

combination were abnormal. Sensitivity worsened (range

6%–25%) and specificity improved (range 93%–100%) if 2 or
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Table 1. Baseline demographics of study patients.

Variable Total, Takayasu’s Arteritis, Giant Cell Arteritis,

n = 100 n = 68 n = 32

Age, yrs, mean (range) 49.7 (9–89) 40.1 (9–60) 68.7 (55–89)

Sex (% female) 92/100 (92) 64/68 (94) 28/32 (88)

Race (%)

White 87/100 (87) 58/68 (85) 29/32 (91)

Asian 6/100 (6) 5/68 (7) 1/32 (3)

Black 6/100 (6) 5/68 (7) 2/32 (6)

Unknown 1/100 (1) 1/68 (1) 0

Age at onset, yrs, mean (± SD) 44.3 (± 20.5) 33.6 (± 13.6) 66.6 (± 7.1)

Disease duration, yrs, mean (range) 6.7 (0–31) 8.7 (0–31) 2.9 (0–13)

Type of angiogram (%)

Magnetic resonance 82/100 (82) 59/68 (87) 23/32 (72)

Computed tomography 16/100 (16) 7/68 (10) 9/32 (28)

Catheter-based 2/100 (2) 2/68 (3) 0
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Table 2. Frequency of vascular physical examination findings.

Examination Findings Total (%) Takayasu’s Arteritis (%) Giant Cell Arteritis (%)

Absent pulse (any) 40/100 (40) 26/68 (41) 12/32 (38)

Carotid

Left 7/100 (7) 4/68 (6) 3/32 (9)

Right 3/100 (3) 2/68 (3) 1/32 (3)

Radial

Left 29/99 (29) 21/68 (31) 8/31 (25)

Right 20/100 (20) 11/68 (16) 9/32 (28)

Bruit (any) 46/100 (46) 37/68 (54) 9/32 (28)

Carotid

Left 21/100 (21) 20/68 (29) 1/32 (3)

Right 24/99 (24) 20/68 (29) 4/31 (13)

Subclavian

Left 28/100 (28) 22/100 (22) 6/32 (19)

Right 16/100 (16) 12/68 (18) 4/32 (13)

BP difference, mm Hg*

≥ 10 52/98 (53) 39/67 (58) 13/31 (42)

≥ 15 44/98 (45) 35/67 (52) 9/31 (29)

≥ 20 40/98 (41) 32/67 (48) 8/31 (26)

Any examination abnormality 67/100 (67) 50/68 (74) 17/32 (53)

* Difference in systolic blood pressure between arms.

Table 3. Frequency of arteriographic lesions by vessel and lesion type.

Arterial Lesion Total Takayasu’s Arteritis Giant Cell Arteritis

Left common carotid (%) 24/90 (27) 20/62 (32) 4/28 (14)

Stenosis 22 18 4

Occlusion 2 2 0

Aneurysm 0 0 0

Right common carotid (%) 18/89 (20) 15/61 (25) 3/25 (11)

Stenosis 17 14 3

Occlusion 1 1 0

Aneurysm 0 0 0

Left subclavian (%) 64/96 (67) 46/66 (70) 18/30 (60)

Stenosis 53 36 17

Occlusion 10 10 0

Aneurysm 1 0 1

Right subclavian (%) 47/95 (49) 31/66 (47) 16/29 (55)

Stenosis 42 26 16

Occlusion 4 4 0

Aneurysm 1 1 0

Left axillary (%) 23/81 (28) 12/55 (22) 11/26 (42)

Stenosis 19 10 9

Occlusion 3 1 2

Aneurysm 1 1 0

Right axillary (%) 19/86 (22) 7/58 (12) 12/28 (43)

Stenosis 17 6 11

Occlusion 2 1 1

Aneurysm 0 0 0

Left subclavian/axillary (%) 65/98 (66) 46/67 (69) 19/31 (61)

Stenosis 55 37 18

Occlusion 13 11 2

Aneurysm 2 0 1

Right subclavian/axillary (%) 48/97 (49) 31/66 (47) 17/31 (55)

Stenosis 54 36 18

Occlusion 5 4 1

Aneurysm 1 1 0

Stenosis in any vessel (%) 72/100 (72) 53/68 (78) 19/32 (59)

Occlusion in any vessel (%) 14/100 (14) 12/68 (18) 2/32 (6)

Aneurysm in any vessel (%) 3/100 (3) 2/68 (3) 1/32 (3)

Any type of arterial lesion in any vessel (%) 76/100 (76) 56/68 (82) 20/32 (63)
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more of the physical examination findings were abnormal.

These findings are summarized in Table 4.
When stratified by disease subgroup (TAK or GCA), simi-

lar patterns of association between physical examination and
arteriographic findings were observed. Although analyses
were restricted to common carotid, subclavian, and axillary
arteries, repeat analyses with inclusion of angiographic data
from the branchiocephalic artery, ascending aorta, and aortic
arch did not significantly change the results (data not shown).

Value of examination components. Abnormalities in all 3

examination components (pulse assessment, bruit ausculta-

tion, inter-arm systolic blood pressure difference) were signif-

icantly associated with the presence of arteriographic arterial

lesions (Table 5). Absent pulse had the largest risk estimate for

the presence of arterial lesions (prevalence ratio 2.73, 95% CI

2.02 to 3.69), followed by bruit (prevalence ratio 1.74, 95%

CI 1.25 to 2.45) and inter-arm systolic blood pressure differ-

ence (prevalence ratio 1.39, 95% CI 1.04 to 1.86). In a multi-

variate model with all 3 examination components included,

absent pulse (prevalence ratio 2.38, 95% CI 1.69 to 3.38) and

307Grayson, et al: Identifying large vessel vasculitis
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Table 4. Association of physical examination findings and angiographic arterial lesions.

Physical Examination Angiogram No. Sensitivity, % Specificity, %

Findings Comparison Vessel

Individual examination findings with anatomically correlated vessel

Absent Pulse

Common carotid Ipsi CC 179 14 98

Radial Ipsi SA 193 40 94

Bruit

Common carotid Ipsi CC 179 45 82

Subclavian Ipsi S 191 27 91

Blood pressure

BP difference Bilat SA 96 50 71

Combined examination findings with anatomically correlated vessel (any 1 abnormal)

Carotid bruit no carotid pulse Ipsi CC 179 52 80

Subclavian bruit no radial pulse Ipsi SA 195 53 85

Subclavian bruit BP difference Ipsi SA 195 64 59

No radial pulse BP difference Ipsi SA 195 63 61

Subclavian bruit BP difference no radial pulse Ipsi SA 195 70 59

Individual examination findings with regional correlated vessels (unilateral and bilateral)

Absent pulse

Common carotid Ipsi CC/SA 195 7 99

Common carotid Bilat CC/S 196 7 100

Bruit

Common carotid Ipsi CC/SA 194 30 88

Common carotid Bilat CC/S 195 27 91

Subclavian Ipsi CC/SA 195 30 91

Subclavian Bilat CC/S 196 29 98

Combined examination findings with anatomically correlated vessel (2 or more abnormal)

Carotid bruit no carotid pulse Ipsi CC 179 7 100

Subclavian bruit no radial pulse Ipsi SA 195 14 98

Subclavian bruit BP difference Ipsi SA 195 13 93

No radial pulse BP difference Ipsi SA 195 25 95

Subclavian bruit BP difference no radial pulse Ipsi SA 195 6 99

BP: blood pressure; Ipsi: ipsilateral; Bilat: bilateral; CC: common carotid; SA: subclavian/axillary; S: subcla-

vian; BP difference: systolic blood pressure difference between arms.

Table 5. Prevalence ratios for 3 physical examination components. Multivariate analyses are adjusted for the

other respective physical examination components.

Univariate Analysis Multivariate Analysis

Examination Component Prevalence Ratio p Prevalence Ratio p

Findings (95% CI) (95% CI)

Absent pulse 2.73 (2.02–3.69) < 0.001 2.38 (1.69–3.38) < 0.001

Bruit present 1.74 (1.25–2.45) 0.0011 1.51 (1.08–2.13) 0.0174

≥ 15 mm Hg BP difference 1.39 (1.04–1.86) 0.0272 1.18 (0.86–1.63) 0.3133

BP difference: systolic blood pressure difference between arms.
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bruit (prevalence ratio 1.51, 95% CI 1.08 to 2.13) were sig-

nificantly associated with the presence of arterial lesions,

while ≥ 15 mm Hg systolic blood pressure difference (preva-

lence ratio 1.18, 95% CI 0.86 to 1.63) was not a significant

predictor of arterial disease.

Claudication compared to vascular physical examination.

Left arm claudication was present in 43/90 patients (48%),

and right arm claudication was present in 33/90 patients

(37%). A history of upper extremity claudication was 60%

sensitive and 85% specific to detect angiographic lesions

involving either the ipsilateral subclavian or axillary arteries.

Assessment of claudication in combination with the vascular

physical examination did not further improve the performance

characteristics of the physical examination.

DISCUSSION

This study examined the association of vascular physical

examination findings with angiographic findings in a cohort

of 100 patients with established LVV, including TAK (n = 68)

and GCA (n = 32). Vascular physical examination findings

had low sensitivity but high specificity in detecting arterio-

graphic disease. Abnormal physical examination findings

were highly associated with the presence of arterial lesions,

but normal physical examination findings did not rule out the

possibility of arterial disease. Even when considering physical

examination findings in combination, at least 30% of arterio-

graphic lesions were missed. Specificity of examination find-

ings in detecting arterial disease improved when physical

examination findings were evaluated in association with a

broader region of arterial lesions rather than a specific

anatomically correlated vessel, suggesting that examination

findings did not always accurately localize disease. Among

the individual examination components, absent pulse was

more predictive of arterial lesions than bruits or ≥ 15 mm Hg

inter-arm systolic blood pressure differences. The presence of

claudication was more sensitive but less specific than individ-

ual physical examination findings to detect arterial disease in

the upper extremities. However, claudication assessment did

not improve upon the combination of physical examination

findings to detect arterial disease. While valuable in the

assessment of arterial disease in patients with established

LVV, the physical examination should not form the sole basis

of assessment for arterial lesions and should be supplemented

by angiography.

Patient selection for participation in this study, particularly

with respect to GCA, merits further discussion. Only 32 out of

150 patients with GCA within the VCRC observational cohort

underwent angiography. Because patients with GCA in the

VCRC cohort underwent angiography presumably on the

basis of underlying clinical suspicion for large vessel disease,

this study does not provide direct evidence for or against

screening for large vessel disease in patients with GCA.

However, 7 of the 15 patients with GCA who did not have a

recorded vascular physical examination abnormality had an

arterial lesion on angiography. Additionally, that only a subset

of patients with GCA underwent angiography may have affect-

ed the prevalence and extent of arterial disease in the GCA sub-

group (verification bias). The direction of any such bias is dif-

ficult to interpret given the correlated structure of the dataset.

However, with respect to the association of vascular physical

examination findings and angiographic findings, similar pat-

terns of association were observed in the GCA and TAK sub-

groups. Given that issues of verification bias were not applica-

ble in the TAK subgroup, it seems appropriate to have confi-

dence in the same results in the GCA subgroup.

This study has some other limitations to consider. This was

a study of patients with established LVV and thus the patterns

of association between physical examination and arterio-

graphic findings may not necessarily be applicable in a diag-

nostic setting. Similarly, by focusing analysis on the common

carotid, subclavian, and axillary arteries, the findings may not

be generalizable to other vessels. Changes in the vessel wall,

e.g., thickening and contrast enhancement, were not incorpo-

rated into the definition of arteriographic disease, and if

included, sensitivity of examination findings to detect arterial

disease would likely have been even lower. However, the

prognostic importance of arterial wall abnormalities in the

absence of stenosis in LVV is uncertain. The degree of arteri-

al stenosis was not quantified, and the performance character-

istics of the physical examination could differ according to the

degree of arterial stenosis. Variability of data quality may

have occurred due to the collection of data at multiple study

sites; however, the physical examination assessments were

performed by experienced clinicians with expertise in vas-

culitis using standardized data collection forms, thus reducing

potential inter-examiner variability. Further, the data elements

collected were mostly simple dichotomous variables

(“absent” or “present” pulses or bruits) or standardized blood

pressure readings. Examining physicians were potentially not

blinded to angiographic findings that may have biased the

association with the physical examination toward higher sen-

sitivity and specificity.

The main strength of this study is that it addresses a series

of questions about the relative utility of physical examinations

and angiograms for assessment of LVV, issues of interest to

both clinicians and researchers in vasculitis. It is not surpris-

ing that the physical examination is less sensitive than angio -

graphy for detecting arterial disease and is fairly specific

when abnormalities are present. However, quantifying the

strengths and limitations of the various components of the

vascular physical examination in relationship to comparative

angiography provides a deeper understanding of the associa-

tion between these 2 commonly used complementary modes

of clinical assessment in LVV. Other strengths include use of

a large cohort of patients with a rare disease, evaluation at

 several centers with expertise in clinical research and man-

agement of LVV, and the use of standardized data collection

forms with a centralized database.
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This study also provides comparative demographic, clini-

cal, and angiographic findings in patients with TAK and a sub-

set of patients with GCA and large vessel involvement sam-

pled from within the same cohort, and allows comparisons to

existing descriptive data from other cohorts of patients with

TAK and GCA. Ninety-two percent of patients with TAK in

our study were women, which is similar to other reports of 

> 90% female preponderance in TAK7,11. The overall report-

ed sex prevalence ratio in GCA is 2:1 female to male23. In our

study, 100% of patients with GCA who had extracranial, ate-

riographic lesions were women, a significant association even

considering that 88% of patients with GCA within the VCRC

cohort were women. An association between female sex and

large vessel disease has similarly been reported in other stud-

ies of GCA19,24, and this degree of female preponderance is

interestingly similar to that seen in TAK. Luminal stenosis,

compared to vessel occlusion and aneurysmal formation, was

overwhelmingly the most commonly observed type of arteri-

ographic lesion, a finding consistent with other reports in both

TAK7,11,12,18 and GCA19. The prevalence of subclavian dis-

ease was high in both TAK and GCA and, as reported in

 several other cohorts, the highest prevalence of arterial dis-

ease in the primary branches of the aorta was found in the left

subclavian artery in patients with TAK7,11,13,16,18. Consistent

with previous angiographic1 and ultrasonographic24 studies,

axillary artery disease was more prevalent in patients with

GCA than in those with TAK. 

In patients with established LVV, the physical examination

alone is worthwhile to assess the presence of arterial disease

but does not reveal the full extent of arterial lesions seen on

comparative angiography. Use of angiography as a supple-

ment to the vascular physical examination and complete large

vessel imaging with branch vessels rather than focal imaging

at the site of physical examination findings are advisable to

monitor arterial disease in patients with established LVV.
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