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Reduction of peristalsis-related gastrointestinal streak artifacts 
with dual-energy CT: a patient and phantom study
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Gould1, Ronald J. Zagoria1, and Benjamin M. Yeh1

1Department of Radiology and Biomedical Imaging, University of California San Francisco, 505 
Parnassus Ave, M-372, Box 0628, San Francisco, CA 94143-0628, USA 2Institute of Diagnostic 
and Interventional Radiology, University Hospital Zurich, University of Zurich, Raemistrasse 100, 
8032 Zurich, Switzerland

Abstract

Objective—The purpose of the study was to assess the ability of rapid-kV switching (rs) dual-

energy computed tomography (DECT) to reduce peristalsis-related streak artifact.

Methods—rsDECT images of 100 consecutive patients (48 male, 52 female, mean age 57 years) 

were retrospectively evaluated in this institutional review board–approved study. Image 

reconstructions included virtual monochromatic 70 and 120 keV images, as well as iodine(-water) 

and water(-iodine) material decomposition images. We recorded the presence and severity of 

artifacts qualitatively (4-point scale) and quantitatively [iodine/water concentrations, Hounsfield 

units, gray scale values (GY)] and compared to corresponding unaffected reference tissue. Similar 

measures were obtained in DECT images of a peristalsis phantom. Wilcoxon signed-rank and 

paired t tests were used to compare results between different image reconstructions.

Results—Peristalsis-related streak artifacts were found in 49 (49%) of the DECT examinations. 

Artifacts were significantly more severe in 70, 120, and water(-iodine) images than in iodine(-

water) images (qualitative readout P < 0.001, each). Quantitative measurements were significantly 

different between the artifact and the reference tissue in 70, 120 keV, and water(-iodine) images (P 
< 0.001 for both HU and GY for each image reconstruction), but not significantly different in 

iodine(-water) images (iodine concentrations P = 0.088 and GY P = 0.111). Similar results were 

seen in the peristalsis DECT phantom study.
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Conclusions—Peristalsis-related streak artifacts seen in 70, 120 keV, and water(-iodine) images 

are substantially reduced in iodine(-water) images at rsDECT.

Keywords

Dual-energy computed tomography; Iodine image; Artifact reduction; Bowel peristalsis; Image 
quality

Artifacts in computed tomography (CT) may degrade image quality and compromise 

diagnostic accuracy. The types of CT image artifacts are numerous. In addition to physics-

based artifacts (e.g., beam hardening, photon starvation, and metal artifacts) and scanner-

based artifacts (e.g., ring, helical, and cone beam artifacts), patient-based artifacts (e.g., 

patient motion) common affect diagnostic CT images [1].

Motion artifacts from overall movement of a patient's body (e.g., respiration, head 

movements in brain scans) may be reduced by careful patient instruction or by proper patient 

positioning. However, the patient cannot control involuntary motion of internal organs, such 

as cardiac motion and intestinal peristalsis.

Peristalsis-related streak artifact is known to occur with conventional CT due to motion of 

intralumenal gas during imaging [2, 3]. Technical developments such as short scan times [4, 

5] and software corrections [1] have reduced the frequency and severity of peristalsis-related 

streak artifacts, but such phenomena remain common in conventional CT and frequently 

impede accurate diagnosis [6].

Recently, the use of dual-energy computed tomography (DECT) has become increasingly 

recognized for its ability to improve clinical diagnoses. By imaging at two different tube 

potentials, DECT enables material differentiation based on differences in CT attenuation of 

materials imaged at high vs. low kVp [7]. Certain artifacts, such as metal streak artifact, is 

more severe at low than at high kVp settings. DECT has shown clinical value for reducing 

metal streak artifacts by allowing the construction of virtual monochromatic (VMC) high 

keV images that minimize metal streak artifacts beyond is possible with conventional CT 

high kVp imaging [8, 9].

However, the value of DECT for the reduction of peristalsis-related streak artifacts that 

occurs in bowel remains uninvestigated. The aim of our study was to assess the value of 

rapid-kV switching (rs) Dual-Energy Computed Tomography to reduce peristalsis-related 

streak artifact in abdominal scans.

Materials and methods

This was a retrospective study approved by our Committee on Human Research and 

compliant with requirements of the Health Insurance Portability and Accountability Act. 

Our institutional review board waived the need for patient consent.
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Study population

We retrospectively identified 100 consecutive venous phase abdominal rsDECT scans from 

unique patients (48 male, 52 female, mean age 57 ± 15 years, range 22–88 years) performed 

in our institution. No oral contrast media or antispasmodic medication was given. No fasting 

was required prior to CT scanning. There were no inclusion criteria. Exclusion criteria were 

metallic foreign materials in the abdomen or pelvis (n = 8) and prior oral contrast material 

remaining in the bowel (n = 4). The indications for CT scanning were possible or known 

malignancy (n = 43), abdominal pain (n = 21), sepsis (n = 19), and other (n = 17).

Peristalsis phantom

A CT phantom was constructed to simulate intestinal peristalsis (Fig. 1). The experimental 

setup consisted of an expandable 100 mL vinyl bag (representing bowel) filled with either 

saline and air or with oral contrast (iohexol diluted to 7 mg iodine/mL) and air, and which 

was fixed at the bottom of a polyethylene tube (diameter 11 cm). Ninety 0.25 inch diameter 

plastic rods were placed around the vinyl bag to simulate hypodense lesions, and the 

polyethylene tube was then filled with water. During DECT scanning, the vinyl bag was 

alternately filled and emptied via a connected infusion tube (200 cm length) by manual 

injection and aspiration using a 60 cc luer lock syringe. The repeated injection and aspiration 

of saline into the bag resulted in a smooth expansion (inflated diameter 4.5 cm) and 

contraction (uninflated diameter 3 cm) of the vinyl bag.

Imaging and postprocessing

Imaging of both the phantom and of the patients was performed with a rsDECT scanner 

(Discovery CT750 HD, GE Healthcare, Waukesha, WI, USA) in dual-energy (gemstone 

spectral imaging or GSI) mode.

For each patient, the gemstone imaging (GSI) preset was chosen to approximate the 

CTDIvol of a scan obtained with 1.25 mm slice thickness, noise index 31, pitch 1:1.375, and 

ASIR 40%. Tube voltage, fast kilovoltage switching between 80 and 140 kVp.

Imaging of the phantom was performed using the same imaging parameters, with the GSI 

preset chosen to deliver a CTDIvol of 9.05 mGy. When filled with water and air, and again 

when filled with oral contrast and air, the phantom was scanned twice during active injection 

and aspiration of the vinyl bag, and twice without injection or aspiration of the vinyl bag. 

This imaging was repeated on the phantom using single energy CT at 120 kVp with 175 mA 

to achieve a similar CTDIvol of 9.03 mGy.

Postprocessing was performed on an Advantage Windows Server (Version 2.02, GSI Viewer, 

GE Healthcare, Waukesha, WI, USA) to generate 70 keV VMC images (resembling 

conventional 120 kVp polychromatic MDCT images), 120 keV VMC images, and the 

material density water(-iodine) and iodine(-water) image pairs. Except for the 120 keV 

VMC images, all reconstructions are routinely performed at our institution and are part of 

the basic types of images generated in abdominal DECT imaging. The additional 

reconstruction of VMC images of 120 keV was performed to investigate into artifact 
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reduction with higher keV images, which has previously been shown to reduce metal 

artifacts [10, 11].

Qualitative image analysis

The qualitative and quantitative image analysis was performed on a standard workstation 

(GSI viewer, AW Server 2.02, GE Healthcare, Waukesha, WI, USA) by two independent 

radiologists (R1, [SW] and R2 [BMY]) with 6 and 4 years of experience in abdominal 

DECT who were blinded to image type and to the results from the readout of the other data 

sets. R 1 performed image analysis in all 100 cases. To investigate into the intra-reader and 

inter-reader agreement, image analysis was repeated by R2 in 33 of the 100 cases (33%).

First, all 100 70 keV VMC examinations (resembling standard 120 kVp scans) were 

screened for the presence or absence of peristalsis-related streak artifacts in the abdomen. 

The readers recorded the segment of the bowel from which the peristalsis-related streak 

artifact originated (duodenum, jejunum, ileum, or colon), the organ that the artifact most 

affected (e.g., in liver tissue, in mesenteric fat, in bowel wall), and the qualitative artifact 

severity. The qualitative artifact severity was recorded on a 4-point scale: 1 = absence of 

streak artifact—full visibility of all surrounding tissues; 2 = minor or minimal streak artifact

—minimal reduction of visibility of surrounding soft tissue; 3 = some or moderate streak 

artifact—moderately reduced visibility of surrounding soft tissue 4 = marked streak artifact

—no anatomical details visible in the surrounding tissue [12]. For the qualitative readout of 

the phantom study, the surrounding simulated lesions were assessed by the Likert-scale 

described for scoring the patient scans.

Second, the qualitative artifact severity was recorded for the corresponding locations in the 

120 keV, water(-iodine), and iodine(-water) images in the same way, each with one week 

latency to avoid recall bias. To assess intra-reader agreement, the qualitative image analysis 

was repeated by R1 in 20 consecutive cases of the detected cases with peristalsis-related 

streak artifacts after a time interval of one week to minimize recall bias.

Quantitative image analysis

The same two readers performed quantitative assessment of peristalsis-related streak artifact 

by manually drawing a circular region of interest (ROI) at least 1 cm2 in size in the most 

visibly bright area of streak artifact in the 70 keV axial images. The ROI placement was then 

automatically populated simultaneously on to all other open reconstructions (120 keV, 

water(-iodine) images, and iodine(-water) images) in identical anatomical locations and with 

identical ROI-size.

For reference calculations, a second ROI measurement was performed in similar 

neighboring tissue without any artifacts (e.g., healthy liver tissue or unaffected mesenteric 

fat) in all datasets. Care was taken to avoid areas of inhomogeneity (i.e., tissue borders, 

vessels) and to avoid influence due to partial volume effect. Comparisons of quantitative 

measurements were performed between the artifact measurements and the reference tissue in 

each data set.
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Quantitative measurements in monoenergetic images (70 and 120 keV) are given in HU, 

whereas quantitative measurements in water(-iodine) and iodine(-water) images are given in 

concentrations of the assessed material with units in mg/cc and 100 μg/cc, respectively.

In addition, gray scale images from all four datasets were exported to the local picture 

archiving and communication system (PACS) (Agfa, Mortsel, Belgium) and the same ROI 

measurements were performed in all datasets to assess differences of artifact intensity in 

gray scale units (GY) independent from material concentrations in water(-iodine) and 

iodine(-water) images.

Statistical analysis

Statistical analysis was performed using commercially available software (IBM SPSS 

Statistics, Version 21.0.: IBM Corp. Armonk, NY, USA). Categorical variables were 

expressed as frequencies and percentages; continuous variables were expressed as mean ± 

standard deviation (range). Testing for normality was performed using the Shapiro–Wilk 

test.

The intra-reader and inter-reader agreement for qualitative and quantitative imaging 

parameters was calculated by using weighted Cohen's κ-coefficients and intra-class 

correlation coefficients (ICC) statistics. Kappa values of 0.41–0.60 were interpreted as 

moderate, 0.61–0.80 were interpreted as substantial, and 0.81–1.00 as excellent agreement 

according to criteria originally proposed by Landis and Koch [13]. ICC values of 0.61–0.80 

were interpreted as substantial, and 0.81–1.00 as excellent agreement according to criteria 

proposed by Landis and Koch [13].

The Wilcoxon signed rank test was carried out for comparison of qualitative artifact scores 

between 70, 120 keV, water(-iodine), and iodine(-water) images.

Pairwise comparison of quantitative values (HU, concentrations, and GY values) between 

70, 120 keV, water(-iodine), and iodine(-water) images was carried out using the paired t-

test. A P value of <0.05 was used to denote statistical significance.

Results

Patient study

In 49 (49%) of the 100 cases, intraabdominal peristalsis-related streak artifacts were 

detected. Of the 49 peristalsis-related streak artifacts, 32 (65%) were quantitatively and 

qualitatively assessable, whereas in 17 (35%) cases artifacts were only qualitatively 

assessable (e.g., bowel wall without enough surrounding reference tissue for quantitative 

ROI measurements). The origin of streak artifact was the stomach in 29 cases (59%), small 

bowel in 10 cases (20%), duodenal in seven cases (14%), and colonic in two cases (4%).

The organ most affected by the peristalsis-related streak artifacts was liver in 28 cases 

(57%), the bowel distal to the stomach in 11 cases (22%), the mesenteric fat in 6 cases 

(12%), and the gastric wall or lumen in 4 cases (8%). Image examples of artifacts are given 

in Figures 2, 3, and 4.
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Qualitative results

The intra-reader agreement for the 4-point Likert-scale rating of artifact severity was 

excellent (k = 0.83, P < 0.001).

The intra-reader agreement for the 4-point Likert-scale rating of artifact severity was 

substantial (k = 0.68, P < 0.001).

Table 1 shows the results of the qualitative image analysis. The qualitative artifact scores 

were significantly (P < 0.001, each) lower for the iodine(-water) images (median score 1, 

range 1–2) compared to 70, 120 keV, and water(-iodine) images (median score 3, range 2–4, 

each). No significant differences were found in the qualitative artifact scores between 70 

keV and water(-iodine) images (P = 0.157), between 70 and 120 keV images (P = 0.317), 

and between water(-iodine) images and 120 keV images (P = 0.564).

Quantitative results

The inter-reader agreement for the quantitative artifact assessment was excellent (ICC = 

0.961 for HU) and (ICC = 0.976 for GY values).

Pairwise comparison of quantitative ROI measurements was used to assess the relationship 

between the peristalsis-related streak artifact and the surrounding reference tissue. The 

measured iodine concentrations were not significantly different in the artifacts compared to 

the unaffected reference tissue (22.91 × 100 μg/cc ± 7.3 vs. 22.41 × 100 μg/cc ± 6.4, 

respectively, P = 0.088). In contrast to the iodine(-water) images, the mean ROI 

measurements of the 70, 120 keV, and water(-iodine) images were significantly different 

(higher) in the areas of artifacts compared to the measured reference tissue (132.5 HU ± 25.2 

vs. 84.62 HU ± 18.5 for 70 keV images, respectively, P < 0.001; 93.40 HU ± 23.5 vs. 42.75 

HU ± 16.5 for 120 keV images, respectively, P < 0.001; and 1077.41 mg/cc ± 21.0 vs. 

1027.62 mg/cc ± 13.6 for water(-iodine), respectively, P < 0.001).

Similarly, pairwise comparison of quantitative GY measurements showed no significant 

differences (P = 0.111) in mean measured iodine concentrations between the artifact (mean 

48.88) and the surrounding reference tissue (mean 48.84) in iodine(-water) images. In 

contrast to the iodine(-water) images, mean quantitative GY measurements of the 70, 120 

keV, and water(-iodine) images were significantly different (higher) in the areas of artifacts 

compared to the measured reference tissue (for 70 keV, 185.97 vs. 152.16, respectively; for 

120 keV images, 166.00 vs. 128.90, respectively; and for water(-iodine) images, 193.19 vs. 

148.16, respectively; P < 0.001 for all pairwise comparisons).

Phantom study

A total of ten areas of peristalsis-related streak artifacts were identified in the phantom 

without simulated oral contrast imaged during active injection and aspiration of saline. No 

peristalsis-related streak artifacts were seen in the scans without active injection or 

aspiration of the phantom. Pairwise comparison of the qualitative artifact scores 

demonstrated significantly less artifact severity for the iodine(-water) images (median score 

1) compared to 70, 120 keV images, and water(-iodine) images (median score 3, each, P < 

0.005 for each pairwise comparison to iodine(-water) scores). No significant differences 
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were found between 70 and 120 keV images (P = 0.317), 70 keV and water(-iodine) images 

(P = 0.317), or 120 keV and water(-iodine) images (P = 1).

A total of 11 areas of peristalsis-related streak artifacts were identified in the phantom with 

simulated oral contrast imaged during active injection and aspiration of saline. Again, no 

peristalsis-related streak artifacts were seen in the scans without active injection or 

aspiration of the phantom. Pairwise comparison of the qualitative artifact scores 

demonstrated significantly less artifact severity for the iodine(-water) images (median score 

1) compared to 70, 120 keV images, and water(-iodine) images (median score 3, each, P < 

0.005 for each pairwise comparison to iodine(-water) scores). No significant differenceswere 

found between 70 and 120 keV images (P = 0.317), 70 keV and water(-iodine) images (P = 

0.317), or 120 keV and water(-iodine) images (P = 0.157).

Pairwise comparisons of quantitative GY ROI measurements in scans without simulated oral 

contrast showed no significant differences between the iodine(-water) mean artifact and the 

surrounding reference tissue values (16.0 vs. 15.4.3, respectively, P = 0.217). In contrast to 

the iodine(-water) images, mean quantitative GY measurements of the 70, 120 keV, and 

water(-iodine) images were significantly different (higher) in the areas of artifacts compared 

to the measured reference tissue (each P < 0.001; 160.8. vs. 101; 156.6 vs. 99.5; and 199 vs. 

123.5, respectively, P < 0.001 for each pairwise comparison between areas of artifact and 

reference tissue).

Pairwise comparisons of quantitative GY ROI measurements in scans with simulated oral 

contrast showed significant differences for each pairwise comparison between areas of 

artifact and reference tissue in all datasets (each P < 0.001; 70 keV: 167.2. vs. 101.2; 120 

keV 158.7 vs. 104.6; iodine(-water): 25.8 vs. 16.4.and water(-iodine) 194 .6 vs. 127.1).

Discussion

The results of our study show that rsDECT iodine(-water) images reduce peristalsis-related 

streak artifacts in abdominal scans. Iodine(-water) images effectively minimize or eliminate 

streak artifacts caused by intestinal peristalsis and improve the evaluation of adjacent tissues, 

such as the liver. Both qualitative and quantitative measurements revealed significantly less 

frequent and less severe artifacts in the iodine(-water) images as compared to the more 

conventional rsDECT 70 keV images, 120 keV monoenergetic images and water(-iodine) 

material density images. Our phantom study readily reproduced the peristalsis-related streak 

artifacts and supported the clinical scan findings that iodine(-water) images reduce 

peristalsis-related streak artifacts and improve the visibility of surrounding structures.

Our findings build on prior work showing that DECT can provide substantial benefits over 

that of single energy CT scanning. Prior work demonstrated that DECT can improve the 

evaluation of soft tissues around dense metal [14], improve the visualization and 

characterization of hyper- and hypovascular masses [15, 16], and differentiate density related 

to contrast material enhancement vs. underlying non-iodine radiodense material [17, 18]. 

Our findings show that rsDECT may provide particular benefit for patients where concerns 

relate to organs immediately adjacent to bowel.

Winklhofer et al. Page 7

Abdom Radiol (NY). Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



We believe the suppression of peristalsis-related streak artifacts in the iodine images is a 

result of these artifacts behaving as a highly-attenuating version of water. In other words, 

their appearance is of a highly-attenuating material, causing the hyperdense streaking, 

however this attenuation remains relatively unchanged between the 80 and 140 kVp images, 

similar to water. Single-source rsDECT obtains projection data by the rapid alternation 

(within about 0.5 msec) between high (140 kVp) and low (80 kVp) tube potentials. Artifacts 

from streak appear to affect the high and low kVp data to a similar degree because they were 

assigned by the two material decomposition into the water(-iodine) image. As a result, these 

artifacts are correspondingly subtracted from the iodine image, thus revealing underlying 

tissue detail. This explanation is supported by the absence of any reduction in peristalsis-

related streak artifact between the high monochromatic keV level images (120 keV) 

compared to the standard 70 keV images.

Peristalsis-related streak artifacts on internal organs during CT image acquisition may 

decrease image quality and may lead to erroneous diagnoses [19]. Since the peristaltic 

artifacts occur in the tissues immediately around the moving structures, the most affected 

organs are those immediately adjacent to bowel, such as liver, bowel, and mesentery. 

Although most diagnoses cannot be made with the iodine images alone, they can be used in 

combination with the other series available from the rsDECT scans to help enhance the 

image clarity and reveal otherwise obscured details.

Other published techniques for reduction of peristalsis-related streak artifacts can be patient-

based, such as fasting prior to the examination or administration of antispasmodics (e.g., 

anticholinergic medications [20]), or technical–based, such as scan time reduction or 

software based correction algorithms [21–23]. Our finding that iodine(-water) images may 

be of value to further reduce artifacts and can be easily implemented in the daily clinical 

workflow. Future studies should be performed to assess whether DECT platforms other than 

rsDECT (e.g., dual-source or layer detector) could be used to obtain similar image 

reconstructions that reduce peristalsis-related streak artifacts.

Several limitations of this study deserve comment. First, our exploratory study did not 

investigate the clinical benefit of reduction of peristalsis-related streak artifacts. However, 

the general concern for bowel peristaltic artifacts is well known [24, 25]. Prospective studies 

are warranted to assess the value of this technique in clinical practice. Second, since the 

image appearances of the image reconstructions are very characteristic, no effective blinding 

to the type of image reconstruction was possible. However, the marked reduction in artifact 

at iodine(-water) images is fairly obvious, in retrospect. Thirdly, we only assessed 70 and 

120 keV VMC images and we did not investigate higher keV data sets than 120 keV which 

may reduce certain types of artifact such as metal spray artifact. However, the artifacts 

persisted across the range that we studied, and from our experience with rsDECT, there is 

not as substantial a difference in image appearance between small changes in keV settings at 

higher X-ray energy. Future studies can explore whether VMC images can be further 

manipulated to improve peristalsis-related artifact.
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In conclusion, rsDECT with iodine(-water) images enables significant reduction of 

peristalsis-related streak artifacts in abdominal imaging. Use of iodine(-water) images may 

assist in the evaluation of tissues adjacent to bowel.
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Fig. 1. 
A Diagram of peristalsis CT phantom. A vinyl bag, simulating bowel, was fixed at the 

bottom of a rigid polyethylene tube filled with hypodense plastic rods and water. Images 

without dynamic injection at 70 keV, B without and G with oral contrast, did not show 

motion artifact. C and H 70 keV, D and I 120 keV, E and J water(-iodine) images, F and K 
iodine(-water) images CT images of the peristalsis phantom during simulated bowel 

peristalsis by injection and withdrawal of water and oral contrast into the vinyl bag, 

respectively. Note the reduced streak artifact in the iodine(-water) images compared to the 
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70, 120 keV, and water(-iodine) images, with less obscuration of surrounding water and 

simulated hypodense lesions (arrows). Single energy CT images with intraluminal water and 

oral contrast show motion artifact only with peristalsis (M and O) but not at rest (N and L).
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Fig. 2. 
Axial Dual-Energy CT examination of the abdomen of a 59-year-old patient with 

corresponding magnified images. Peristalsis-related streak artifacts originate from the 

duodenum and most affect the intraabdominal fat (arrows). Note similar amounts of 

hyperdense streak artifacts in the (A) 70 keV, (B) 120 keV, and (C) water(-iodine) images. 

The artifacts are remarkably reduced in the iodine(-water) image (D).
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Fig. 3. 
Axial Dual-Energy CT examination of the abdomen of a 57-year-old patient with known 

penile cancer. Gastric peristalsis-related streak artifact affects the liver the most (arrows). 

Corresponding magnified images are seen below each large field-of-view image. Prominent 

peristalsis-related streak artifact is seen in A 70 keV, B 120 keV, and C water (-iodine) 

images. Minimal peristalsis-related streak artifact is seen in the iodine(-water) image, D 
resulting in an improved visibility of the underlying liver tissue. Note Contrast enhancing 

hyperattenuating liver metastases with similar attenuation as the streak artifacts were seen 

(arrowheads) in this fatty liver.
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Fig. 4. 
Box plots for quantitative assessment of ROI measurements of tissue affected and not 

affected by peristalsis-related streak artifacts. For 70 keV (resembling standard 120 kvP 

scan), 120 keV, and water(-iodine) images, significant differences between the artifact and 

the corresponding reference tissue were seen. No significant differences were seen for 

iodine(-water) images between tissue affected and not affected by peristalsis-related streak 

artifacts. A patient study; quantitative measurements in HU (70 and 120 keV) and 
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concentrations (water(-iodine) and iodine(-water) images). B patient study; quantitative 

measurements in gray scale units (GY).
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Table 1

Image quality scores (4-point Likert scale) for the patient and phantom study of peristalsis-related streak 

artifacts in 70, 120 keV, water(-iodine), and iodine(-water) images

Image quality (score) 70 keV 120 keV Water(-iodine) Iodine(-water)

Patients (artifacts n = 49) 1 0 (0%) 0 (0%) 0 (0%) 39 (80%)

2 20 (41%) 19 (39%) 18 (37%) 10 (20%)

3 22 (45%) 23 (47%) 24 (49%) 0 (0%)

4 7 (14%) 7 (14%) 7 (14%) 0 (0%)

Phantom without oral contrast (artifacts n = 10) 1 0 (0%) 0 (0%) 0 (0%) 10 (100%)

2 1 (10%) 0 (0%) 0 (0%) 0 (0%)

3 5 (50%) 6 (60%) 6 (60%) 0 (0%)

4 34 (40%) 4 (4%) 4 (40%) 0 (0%)

Phantom with oral contrast (artifacts n = 11) 1 0 (0%) 0 (0%) 0 (0%) 11 (100%)

2 1 (9%) 1 (9%) (0%) 0 (0%)

3 5 (45.5%) 6 (54.5%) 6 (54.5%) 0 (0%)

4 5 (45.5%) 4 (36.4%) 5 (45.5%) 0 (0%)

No peristalsis-related streak artifacts were seen in the phantom when it was imaged without active injection or aspiration of the simulated bowel

Abdom Radiol (NY). Author manuscript; available in PMC 2017 August 01.


	Abstract
	Materials and methods
	Study population
	Peristalsis phantom
	Imaging and postprocessing
	Qualitative image analysis
	Quantitative image analysis
	Statistical analysis

	Results
	Patient study
	Qualitative results
	Quantitative results
	Phantom study

	Discussion
	References
	Fig. 1
	Fig. 2
	Fig. 3
	Fig. 4
	Table 1



