
SUPPLEMENTAL MATERIAL 

Title:  Focal Cerebral Arteriopathy of Childhood:  Novel Severity Score and Natural History 

Supplemental Methods: 

A.  Iterative Process for Simplifying the FCASS Model 

Removing Arterial Segments:  Our goal was to remove, in a step-wise fashion, any arterial segments 

that did not add value to the score. We began with nine unilateral arterial segments:  cervical, petrous, 

cavernous, and supraclinoid segments of the ICA; M1 and M2 segments; A1 and A2 segments; and the 

PCA.  The order in which these were removed was determined on the basis of clinical knowledge: 

arterial segments less commonly involved in FCA (PCA and cervical/petrous/cavernous ICA), segments 

that have a high-degree of variability in normal size (the A1 that is often congenitally hypoplastic), and 

segments that are difficult to classify because of their small size (A2, M2).  The following order was 

observed: 1) PCA, 2) cervical/petrous/cavernous ICA, 3) A1, 4) A2, 5) M2. For each step, if the removal 

of the segment from the score did not make a difference in or improve our metrics (correlation with 

outcomes or reliability ratings), we left the segment out in order to enhance the simplicity of the scoring 

procedure. 

Collapsing the Numeric Score:  In the final refinement step, we tested the effect of collapsing the 

numeric scoring system (0 to 4, for each arterial segment) into fewer categories.  We considered it 

clinically important (and feasible) for the scoring system to always distinguish a normal arterial 

segment from a diseased arterial segment.  Hence, we never collapsed the score of “0” for “no 

involvement” with other scores.   We tested three collapsed models (Table II, below):  (1) any 

abnormality (score 1 through 4) collapsed into a single category; (2) scores 1 and 2 collapsed into a 

single category, and scores 3 and 4 collapsed into another category; and (3) scores 1 and 2 and 3 

collapsed into a single category.  

 

  



B.  Final FCASS Scoring Instructions  

The Focal Cerebral Arteriopathy Severity Score (FCASS) has been designed for scoring the severity of 

focal cerebral arteriopathy (FCA), a presumed inflammatory, monophasic, and unilateral disease of the 

anterior circulation and a common cause of arterial ischemic stroke in previously healthy children.   The 

FCASS score is generated by individually scoring the appearance of five arterial segments on MRA, 

CTA, or conventional angiography and then summing the five individual scores (without weighting).  

The additional “delta point” is applied only to follow-up imaging. 

 Individually score each of five arterial segments:  supraclinoid internal carotid artery (ICA); M1 

and M2 segments of the middle cerebral artery (MCA); A1 and A2 segments of the anterior 

cerebral artery (ACA) 

 Score only unilateral disease 

 For any vessel or vessel segment, score the most severe involvement (if only partially involved) 

 If a vessel narrowing could be hypoplastic, score as 0 (no involvement) 

 

 Score supraclinoid ICA, M1, A1: 

o 0=no involvement 

o 1=irregularity or banding with no stenosis 

o 2=stenosis, <50% reduction in diameter 

o 3=stenosis, >50% reduction in diameter 

o 4=occlusion 

 

 Score M2, A2:  

o 0=no involvement 

o 1=irregularity or banding with no stenosis 

o (2 is not an option) 

o 3=stenosis 

o 4=occlusion 

 

 Delta point:  this is intended to capture apparent progression or improvement that has been not 

been captured by the score itself.  (For example, isolated M1 stenosis that progressed from 

≈60% to ≈95%.)  Can apply a “delta bonus point” to indicate this change.   

 

 Score Delta Point: 

o +1 if interval worsening (progression) not otherwise captured by the follow-up FCASS 

o -1 if interval improvement not otherwise captured by the follow-up FCASS 

o Only a single delta point is applied, regardless of whether there is change in a single 

versus multiple arterial segments 

 

 Final FCASS:  sum the five individual scores (without weighting); the maximum baseline score 

is 20 (maximum individual segment score of 4 multiplied by 5 arterial segments). For follow-up 

imaging, apply the delta point if applicable; the maximum follow-up score is 21 (20 plus the 

delta point).   

 



Supplemental Results: 

 

 

 

 

ICC (95% CI) p-value ICC (95% CI) p-value

A None 0.92 (0.89, 0.94) <0.0001 0.94 (0.91, 0.96) <0.0001

B Proximal ICA (petrous/cavernous) 0.86 (0.81, 0.90) <0.0001 0.95 (0.92, 0.96) <0.0001

C Proximal ICA, A1 0.88 (0.83, 0.92) <0.0001 0.94 (0.91, 0.96) <0.0001

D Proximal ICA, A1, A2 0.88 (0.83, 0.92) <0.0001 0.94 (0.91, 0.96) <0.0001

E Proximal ICA, A1, A2, M2 0.85 (0.79, 0.90) <0.0001 0.93 (0.90, 0.95) <0.0001
*PCA not included in any model because normal in all cases

ICC=intraclass correlation coefficients

Table I.  Inter- and intra-rater reliability of iterative models of the FCA Severity Score (FCASS).  Model A 

includes: petrous, cavernous, and supraclinoid segments of the ICA; M1 and M2 segments of the middle 

cerebral artery (MCA); A1 and A2 segments of the anterior cerebral artery (ACA).*  Subsequent models 

exclude arterial segments in an iterative fashion. Final (optimal) model shown in bold.

†Multiple images were collected on the 41 individual patients over time; each image was considered as 

independent for purposes of assessing rater agreement

Model Arterial segments excludeda

Inter-rater reliability

(n=112)†

Intra-rater reliability

(n=112)†

B (original) 5 categories:  0, 1, 2, 3, and 4 0.037 0.037

B1 2 categories:  0 and [1&2&3&4] 0.40 0.47

B2 3 categories: 0 and [1&2] and [3&4] 0.10 0.10

B3 3 categories: 0 and [1&2&3] and 4 0.16 0.24

d Excludes those with no follow-up vascular imaging studies

aFor these models, individual severity scores for the arterial segments were 

collapsed as shown, then summed to create the total score.

cNon-parametric trend test for correlation between maximum FCASS and 1-year 

PSOM (pediatric stroke outcome measure; categorical variable)

Table II.  Performance of iterative models of Model B of the FCA Severity Score 

(FCASS), attempting to reduce the number of categories for scoring the indivudal 

arterial segments.  
 1-year PSOM

p-valuec, d

(n=32)Modela

Categories for scoring individual 

arterial segmentsb

 1-year PSOM

p-valuec

(n=39)

bThe brackets enclose the individual severity scores that were collapsed into a 

single score.  The score "0" (no involvement) is never collapsed into other groups.



 

 

  

Median (IQR) Median (IQR)

Baseline FCASS 4 (2, 6) 4 (2, 11.5) 0.65

Absolute infarct volume, ml 16.7 (5.8, 43.0) 21 (11.7, 40.2) 0.60

Relative infarct volume, % 1.3 (0.5, 2.3) 1.1 (0.9, 4.5) 0.62

PSOM, one year 1 (0, 1.5) 1 (0, 2) 0.79

Outcome n (%) n (%) p-value**

Recurrence 8 (24.2) 0 (0.0) 0.32

Death 0 (0.0) 0 (0.0) -

Table III.  Characteristics and outcomes of FCA cases with versus without follow-up 

vascular imaging. 

(n=33) (n=8)

**Fisher's exact test

* Wilcoxon rank sum test

With Follow-up Without Follow-up

Characteristic p-value*
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