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OPEN Correction: Model based noise
correction enhances the accuracy
of pancreatic CT perfusion blood
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Neha Vats, Philipp Mayer, Franziska Kortes, Miriam Klauf3, Lars Grenacher,
Hans-Ulrich Kauczor, Wolfram Stiller & Stephan Skornitzke

Correction to: Scientific Reports https://doi.org/10.1038/s41598-025-24482-x, published online 23 October 2025
The original version of this Article contained an error in the order of the Figures. Figure 5 was published as
Figure 1, Figure 6 was published as Figure 2, Figure 1 was published as Figure 3, Figure 2 was published as Figure
4, Figure 3 was published as Figure 5, and Figure 4 was published as Figure 6. The Figure legends were correct.

The original Figures 1, 2, 3, 4, 5, 6 and accompanying legends appear below.

The original Article has been corrected.
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Fig. 1. Box plot showing significance levels (p values calculated using Student’s t-test) comparing GTBE,

BFD, and BFD_, measurements for (a) voxels corresponding to the PDAC region, and (b) voxels

representing the non-neoplastic pancreatic parenchyma tissue in the DPPs. GTBF

BFD
DppP
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Fig. 2. Noise error, model error, and random error curves across iterations of the noise correction algorithm.
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2 Voxels representing PDAC (Pancreatic ductal adenocarcinoma) in DPP
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b Voxels representing non-neoplastic pancreatic parenchyma in DPP
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Fig. 3. Bland-Altman plots for digital perfusion phantom (DPP) including the limits of agreement, showing a

comparison between ground-truth (GTBF) and noise-corrected blood flow (BFD_ ) measurements.
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Fig. 4. Bland-Altman plot including the limits of agreement, showing a comparison between the noise-
impacted (BFD) and noise-corrected blood flow (BFD___) measurements in the (a) Digital Perfusion Phantom
and (b) the clinical dataset.
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Fig. 5. A detailed explanation of the output obtained at each step during development of the noise correction
algorithm. (a) An arterial input function (AIF) of a digital perfusion phantom (DPP) with zero baseline

and temporal sampling rate of 1.5 s, generated by averaging the AIFs from a cohort of 59 pancreatic ductal
adenocarcinoma (PDAC) patients. (b) An example of the simulated impulse response function (IRF) of a DPP.
(c) An example of noise-free and noise-added tissue attenuation curves (TACs) for a DPP generated for both
tissue types, PDAC and non-neoplastic pancreatic parenchyma. (d) An example of TACs from non-neoplastic
pancreatic parenchyma and PDAC regions of a PDAC patient for comparison with the simulated TACs. (e) An
example of an image from the DICOM series of a DPP made up of 16,128 (28 sets of ground-truth values * 576
random noise samples) TACs. The top right corner of the phantom image represents the AIF. (f) An example
of a blood flow (BF) map obtained from a DPP using commercially available CT perfusion software (syngo.via
Body perfusion VB10B, Siemens Healthineers).
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Fig. 6. A flow chart illustrating the complete noise correction process for blood flow (BF) measurements,
including evaluation using digital perfusion phantom (DPP) (starting from the first block) and evaluation
using a clinical dataset (starting from the second block). For the DPP analysis, each GTBF value is simulated
using two independent sets of 576 noise-impacted TACs, resulting in BF1 and BF2 estimates for random error
calculation. This process is repeated for 28 GTBF values, totaling 16,128 TACs. For the clinical dataset, patient
BF values calculated using the deconvolution model from Mayer’s study'® were used as input for the noise-
impacted BF maps. BFD represents the noise-impacted BF measurements, which need to be corrected. IRF is
the impulse response function, AIF is the arterial input function, TAC represents the tissue attenuation curve,
and GTBF is the ground-truth blood flow. BFD__ (i) represents the noise-corrected BF measurement for the
i iteration. The random error and model error calculations are also shown in the flow chart. This iterative
process for DPP continues until BFD__ aligns with GTBF or until the error between GTBF and corrected
measurements is minimized to an acceptable threshold.
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Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and
indicate if changes were made. The images or other third party material in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy
of this licence, visit http://creativecommons.org/licenses/by/4.0/.
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