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SUPPLEMENTARY FIGURE 1 
 

 
 
Supplementary Figure 1: Work flow for identifying cases of amnesia-causing lesions 
from the literature. 4,345 articles matched initial search criteria after filtering for English 
language articles. Of these, 1000 titles were reviewed in order of relevance to search 
criteria, 500 abstracts were reviewed and the 250 most likely to have imaging data for 
an amnesia case study were downloaded as candidate inclusion studies. Of these, 43 
had suitable imaging for lesion network mapping. Ten additional cases were identified 
based on automated suggestions for related articles generated by PubMed or from 
references in the included studies. Our final set totaled 53 lesions, which is intended to 
be a representative but not exhaustive set of lesion locations causing amnesia.  
 
 
 
 
 



SUPPLEMENTARY FIGURE 2 
 

 
 
Supplementary Figure 2: Top row (a, b, c) Additional random splitting of our amnesia-
causing lesion sample into sub-sampled cohorts demonstrates high reproducibility of 
lesion network overlap. Bottom row (d, e, f) We repeated our lesion network overlap 
analysis on lesion subcohorts including cases with formal scores documenting amnesia 
severity (n = 30; panel d), cases with documented retrograde memory impairment (n = 
18; panel e), cases with documented visual memory impairment (n = 20; panel f). 
Lesion network overlap results were nearly identical across these sub-cohorts. For 
details of the scales and individual lesions comprising these sub-cohorts see 
Supplementary Table 1.  
 
 
 
 
 
 
 
 
 
 
 



SUPPLEMENTARY FIGURE 3 
 

 
 
Supplementary Figure 3: Lesion network mapping of regions anticorrelated to lesions 
causing amnesia. a) Random splitting of our amnesia-causing lesion sample into two 
cohorts demonstrates high reproducibility of lesion network anticorrelation overlap. b) 
Across the whole sample of amnesia-causing lesions (n = 53) anticorrelation to 
memory network is highly sensitive (left) and demonstrates specificity in comparison 
with anticorrelations for non-specific lesions and with anticorrelations for lesions 
causing neurological syndromes (right). c) Conjunction of specificity and sensitivity 
tests are also depicted.  
 
 
 
 
 
 



SUPPLEMENTARY FIGURE 4 
 

  
Supplementary Figure 4: Visual comparison of lesion network-derived memory circuit 
with the default mode network defined by three different strategies: Fox, 2005; Yeo, 
2011; Neurosynth (term “default mode”). Blue arrows highlight areas of divergence 
between our lesion network-derived memory circuit and the default mode network.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SUPPLEMENTARY FIGURE 5 
 

 
 
Supplementary Figure 5: Exploratory analysis of lesion locations intersecting 
peripheral nodes of our memory circuit. a) Lesions from validation dataset 1 (n = 97 
ischemic strokes) that overlapped the core memory circuit (n = 42). MNI coordinates for 
displayed slices (L to R): z = -2; z = 8; x = 6; z = -21.. b) Lesions from validation dataset 
1 that spared the core memory circuit (n = 55). MNI coordinates for displayed slices (L 
to R): z = -2; z = 8; x = 6; z = -21.  c & d): Four case / control examples of lesions that 
spared the core memory circuit and either overlapped (c) or spared (b) peripheral 
components of this circuit.  MNI coordinates for displayed slices in row c (L to R): z = 
41; z = 40; x = 8; z = -21. MNI coordinates for displayed slices in row d (L to R): z = 19; 
z = 56; x = 19; z = -28. Acute factor scores for verbal and spatial memory are shown 
below each lesion (negative values indicate worse memory). All lesions are shown 
overlaid on our memory circuit defined by functional connectivity with the subiculum-
retrosplenial junction. All lesions are unilateral except the two brainstem lesions and the 
occipital lesion in row a.    
 



SUPPLEMENTARY TABLE 1 
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References for amnesia case studies meeting 
inclusion criteria 
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Supplementary Table 1: References for the 53 case studies meeting inclusion criteria 
for our analysis, taken from 50 unique journal articles. All 53 lesion cases were 
classified as “severe” amnesia (the memory deficit was clinically apparent even without 
formal neuropsychological testing), involved anterograde memory loss, and included 
documented impairment in verbal memory. 30/53 cases reported a formal measure of 
amnesia severity, but the metrics varied. The most common metric was the Weschler 
Memory Scale general score (13 cases) followed by Cambridge Cognitive Examination 
memory score (five cases). Only nine cases provided both a Wechsler Memory Scale 



general score and IQ score to allow for the calculation of a WMS discrepancy score. 
19/53 cases reported whether there was some element of retrograde amnesia: 18/53 
reported impairment while one reported that retrograde memory was intact. Only one 
case reported a score for retrograde amnesia via neuropsychological testing. 20/53 
cases reported whether visual memory was impaired, all 20 of which reported 
impairment. Seven cases reported formal scores for visual memory impairment using 
the Benton Visual Memory Task. Finally, other characteristics of amnesia were rarely 
reported such as impairment in sematic memory (four cases), autobiographical memory 
(two cases), or temporal order memory (one case). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SUPPLEMENTARY TABLE 2 
 
 r (full corr) p (full corr) p (partial corr) 
DATASET 1 (N1 = 97)    
Verbal Memory Factor -0.21 0.039 0.002 
Spatial Memory Factor -0.36 < 4 x 10-4 0.025 
DATASET 2 (N2 = 176)    
Remote Memory -0.34 6 x 10-6 0.006 

 
Supplementary Table 2: Overlap between lesion location and our memory circuit was 
correlated with memory scores in two independent lesion datasets (Corbetta et al., 
2015) (Raymont et al., 2011). Partial correlation controlled for age, education, and 
lesion size as covariates. All p-values are reported as two-tailed measures of 
significance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SUPPLEMENTARY TABLE 3 
 
 Verbal memory Spatial memory Remote memory 
Test 1 N1 = 97 N1 = 97 N2 = 176 

Memory circuit p = 0.004 p = 0.008 p = 0.03 
DMN, Fox 2005 p = 0.07 p = 0.05 p = 0.49 

Test 2    
Memory circuit p = 0.01 p = 0.03 p = 0.03 

DMN, Yeo 2011 p = 0.08 p = 0.05 p = 0.16 
Test 3    

Memory circuit p = 0.01 p = 0.03 p = 0.01 
DMN, Neurosynth p = 0.13 p = 0.10 p = 0.79 

 
Supplementary Table 3: Comparison of memory circuit damage scores with default 
mode network damage scores demonstrates that memory circuit damage but not default 
mode network damage is an independent predictor of clinical memory scores. Memory 
circuit damage was tested against damage to the default mode network using three 
different strategies to different default mode network: Fox, 2005 (Test 1); Yeo, 2011 
(Test 2); Neurosynth “default mode” (Test 3). Age, education, and lesion size are 
included as covariates in clinical memory score predictions. All p-values are reported as 
two-tailed measures of significance.  
 


