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Manual Hippocampal Volumetry Is a Better Detector of
Hippocampal Sclerosis than Current Automated Hippocampal

Volumetric Methods

We read with interest “3T MRI Quantification of Hippocam-

pal Volume and Signal in Mesial Temporal Lobe Epilepsy

Improves Detection of Hippocampal Sclerosis,”1 in which Coan

et al presented convincing evidence that quantitative assessment

of hippocampal volume and T2 improves detection of hippocam-

pal sclerosis vs visual inspection. Although we agree with the prin-

cipal findings of the study, we disagree with the statement

“whether manual or automatic analysis [of hippocampal volume]

has higher sensitivity and specificity is still debatable” (text in

square brackets added for clarity). We assert that current methods

of automated hippocampal segmentation have poorer sensitivity

and specificity than manual hippocampal segmentation for the

detection of hippocampal sclerosis. To provide evidence support-

ing this assertion, we measured left hippocampal volumes in 22

patients with epilepsy with left-lateralized hippocampal sclerosis

and 22 age-matched healthy control participants 1) manually and

2) automatically (using FreeSurfer version 5.0; http://surfer.

nmr.mgh.harvard.edu), and compared the sensitivity and speci-

ficity of the 2 techniques. A subset of the MR imaging scans used

for this analysis were used in a prior study.2

The sensitivity and specificity are both dependent on the hip-

pocampal volume threshold used to classify participants. The

commonly used method of measuring the area under the re-

ceiver operating characteristic (ROC) curve was used to assess

which method (manual or automated) is a superior detector of

hippocampal sclerosis. The ROC curves for manual and auto-

mated hippocampal segmentation are provided in the Figure. The

area under the ROC curve for manual hippocampal segmentation

is higher than automated hippocampal segmentation, indicating

that manual segmentation is a superior method for the discrimi-

nation of hippocampal sclerosis (Table). Sensitivity and specific-

ity are greater for manual segmentation than automated when

each other’s measure is set at 0.95. In our opinion, the superiority

of manual segmentation vs current automated methods, particu-

larly in pathologic conditions such as hippocampal sclerosis, is

widely accepted by the image-processing community and is not

particularly controversial.

The most important caveat to attach to this analysis is that the

discriminative ability of automated, manual, and visual-based

methods is likely to improve as MR imaging acquisitions improve.

Nevertheless, we believe that manual hippocampal segmentation

would likely improve the ability of quantitative methods to detect

hippocampal sclerosis above the 28% improvement presented by

Coan et al.1http://dx.doi.org/10.3174/ajnr.A3750

FIGURE. ROC curves for manual segmentation (green line) and auto-
mated segmentation (red line) in hippocampal sclerosis. The area un-
der the ROC curve is higher for manual segmentation, indicating that
it is a superior method to classify hippocampal sclerosis. The vertical
dashed line indicates a specificity of 0.95 and shows that the sensitiv-
ity is higher for manual segmentation; in a likewise fashion, the hori-
zontal dashed line indicates a sensitivity of 0.95 and shows that the
specificity is higher for manual segmentation.

Manual and automated hippocampal volume as a classifier of
hippocampal sclerosis
Hippocampal
Volume AUC

Sensitivity
(Specificity, 0.95)

Specificity
(Sensitivity, 0.95)

Manual 0.9 0.72 0.52
Automated 0.85 0.63 0.19

Note:—The higher AUC for manual assessment indicates that the method has supe-
rior sensitivity and specificity over a range of volume thresholds. Example sensitivities
and specificities are provided. AUC indicates area under the ROC curve.
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In summary, we have presented evidence that manual hip-

pocampal segmentation has higher sensitivity and specificity and

is a better detector of hippocampal sclerosis than current auto-

mated hippocampal segmentation methods.
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