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Use Case Study: Meningiomas
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Meningiomas 

• the most common primary type of brain tumor  

• graded as I (benign), II (atypical), and III (malignant) [Louis 2007] 

• grade I lesions: treat with either surgery or external beam 
radiation; 

• grade II/III lesions: treat with both surgery and external beam 
radiation, treatment [Walcott 2013], higher recurrence rate, 
worse prognosis [Palma 1997]

http://www.pathologyoutlines.com/topic/cnstumormeningiomageneral.html
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xPath: Human-AI Collaborative System to Support Meningioma Grading
xPath provides AI supports in detecting multiple histological patterns defined by the World Health 
Organization (WHO) CNS guideline 
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xPath: Human-AI Collaborative System to Support Meningioma Grading
xPath provides three levels of evidence support to assist neuropathologists in overseeing AI results and 
make judgments.
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Design xPath surrounding Pathologists’ Workflows



Diagnosis Accuracy: 
1. Manual Examination: 7/12 (58.3%) correct, 4/12 lower than ground truth, 1/12 higher than ground truth. 
2. xPath: 17/20 (85.0%) correct, 3/20 lower than ground truth.

Conclusion: 

• Participants’ diagnoses with xPath’s is more accurate than manual examination, but it is also not 
perfect: pathologists’ over reliance on AI might cause mistakes.
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xPath: Human-AI Collaborative System to Support Meningioma Grading
A user study with 12 pathologists/resident trainees indicates that xPath can enable more accurate WHO 
gradings. However, mistakes still persists with gradings assisted by xPath.



TOCHI-2021-0279 acmart Trim: 6.75 X 10 in January 2, 2023 17:56

Improving Workflow Integration with xPath 00:23

Table 4. Participants’ Response of Average Scores (and Standard Deviation) on the!antitative
Measurements of A Traditional Interface (ASAP) and xPa#$ with Seven-point Likert!estions

Questions ASAP xPa#$

C1: Rate the comprehensiveness of the system. 2.83(1.27) 5.75(0.75)

E1: Rate the explainability of the system. N/A 5.58(0.90)

I1: Rate the integrability of the system. 4.17(1.70) 5.91(1.08)

W1: Rate the e%ort needed to grade meningiomas when using the system. 3.67(1.37) 0.91(0.90)

W2: Rate the e%ect of the system on your workload to reach a diagnosis. 2.17(1.40) 5.83(1.03)

T1: How capable is the system at helping grade meningiomas? N/A 5.83(0.94)

T2: How con&dent do you feel about the accuracy of your diagnoses using the system? N/A 6.00(0.95)

F1: If approved by the FDA, I would like to use this system in the future. 3.75(1.76) 6.42(0.79)

F2: Overall preference 6.75(0.45)
For the rating questions (C1, E1, I1, W1, W2), 1 = lowest and 7 = highest. For question T1, T2, F1, 1 = very strongly
disagree, 2 = strongly disagree, 3 = slightly disagree, 4 = neutral, . . . , and 7 = very strongly agree. For question F2,
1 = totally prefer system 1 over system 2, 2 = much more prefer system 1 over system 2, 3 = slightly prefer system
1 over system 2, 4 = neutral, . . . , and 7 = totally prefer system 2 over system 1. Note that for question W1, a higher
score indicates that users perceive more e%ort while using the system. Question E1, T1, T2 are not applicable to
ASAP, since it does not provide AI assistance.

. . . it (xPa#$) kind of gives you a step-wise checklist to make sure that it’s the correct 700
diagnosis, and also provides you what is most likely a diagnosis. (P11) 701

For the explainability dimension (H3b), xPa#$ obtained an average rating of 5.58/7 (Table 4, 702
E1). In general, participants could understand the logical relationship between the evidence and 703
the suggested grading (global explainability). They also gave a high helpfulness rating (6.00/7, 704
Figure 11(d)) for the list of evidence provided by xPa#$. However, participants gave lower ratings 705
on the probability (3.83/7, Figure 11(f)) and the con&dence level (3.92/7, Figure 11(g)) elements in 706
the mid-level samples because they were hard to read in xPa#$ — 707

. . . these small words (pointing to the probability) . . . I didn’t notice that very much . . . also 708
it wasn’t very easy to see. (P3) 709

The saliency map received a relatively higher rating (5.17/7, Figure 11(h)). However, some (P1, 710
P5) participants found it hard to interpret the saliency map, especially for the cases where cues of 711
attention were scattered across the entire evidence (see Figure 13(a))— 712

For the heatmap (the saliency map) . . . it is also a little bit confusing . . . it takes some time 713
getting used to it and there are some false positives. (P1) 714

For the integrability dimension (H3c), participants gave overall higher scores for xPa#$ (Table 4, 715
I1, xPa#$: µ = 5.91, ASAP: µ = 4.17, p = 0.006). Speci&cally, participants were able to perform 716
diagnoses based on the xPa#$’s AI &ndings, which is similar to their work'ow of collaborating 717
with human trainees— 718

It’s kind of like a !rst-year resident marking everything. (P1) 719
I’m a cytology fellow, and cases are pre-screened for us. And essentially this is doing 720
similarly. (P4) 721

For the trust dimension, participants responded positively to xPa#$’s capability of helping to 722
grade meningiomas (T1: µ = 5.83) and their accuracy of the diagnoses while using the system 723
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Questionnaire Responses
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xPath: Human-AI Collaborative System to Support Meningioma Grading
A user study with 12 pathologists/resident trainees indicates that using xPath requires significantly less 
cognitive effort* and has significantly higher effect* in reducing workloads, compared to the manual 
examination.

* Measured by the NASA-TLX questionnaire


