
 

Accepted Manuscript

Spatial Aggregation of Holistically-Nested Convolutional Neural
Networks for Automated Pancreas Localization and Segmentation

Holger R. Roth, Le Lu, Nathan Lay, Adam P. Harrison, Amal Farag,
Andrew Sohn, Ronald M. Summers

PII: S1361-8415(18)30021-5
DOI: 10.1016/j.media.2018.01.006
Reference: MEDIMA 1336

To appear in: Medical Image Analysis

Received date: 23 August 2017
Revised date: 28 November 2017
Accepted date: 30 January 2018

Please cite this article as: Holger R. Roth, Le Lu, Nathan Lay, Adam P. Harrison, Amal Farag,
Andrew Sohn, Ronald M. Summers, Spatial Aggregation of Holistically-Nested Convolutional Neural
Networks for Automated Pancreas Localization and Segmentation, Medical Image Analysis (2018),
doi: 10.1016/j.media.2018.01.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.media.2018.01.006
https://doi.org/10.1016/j.media.2018.01.006


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Highlights

• Accurate and automatic organ segmentation from 3D radiological scans

is an important yet challenging problem for medical image analysis, espe-

cially for small soft organs like the pancreas.

• We present an automated system from 3D computed tomography (CT)

volumes that is based on a two-stage cascaded approach – pancreas local-

ization and pancreas segmentation.

• We introduce a fully deep-learning approach, based on an efficient appli-

cation of holistically-nested convolutional networks (HNNs) on the three

orthogonal axial, sagittal, and coronal views.

• Quantitative evaluation is performed on a publicly available dataset of 82

patient CT scans using 4-fold cross-validation (CV). We achieve a (mean

std. dev.) Dice similarity coefficient (DSC) of 81.27 6.27% in validation,

which significantly outperforms both a previous state-of-the art method

and a preliminary version of this work that report DSCs of 71.80 10.70%

and 78.01 8.20%, respectively.
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