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in the terminal ileum. The study found 30 patients with 
active endoscopic disease demonstrating no significant 
difference between the “inactive” and “active” SUS CD 
and IBUS-SAS scores. However, the CEUS peak enhance-
ment derived from the TIC was shown to be significantly 
different. The authors conclude CEUS was superior for 
detecting inflammation in the terminal ileum, as opposed 
to ultrasound scores relying on bowel wall thickness and 
color Doppler.

First, we posit the study aim of Freitas et al. cannot be 
compared to the studies by Sævik [2] and Novak [3], as 
the former endeavors to separate inflammation from the 
absence of inflammation in a dichotomous manner, not 
aiming to construct a score. However, we would like to 
address multiple problematic aspects of this study, and 
here we will focus on three: the study design, definition of 
inflammation, and reliability.

The study by Freitas et al. [1] has a single-center, ret-
rospective design, including a highly selected population. 

We read with interest the study by Freitas et al. [1] compar-
ing contrast-enhanced ultrasound (CEUS) and parameters 
from a time-intensity curve (TIC) with the SUS-CD score 
[2] and IBUS-SAS score [3] in patients with Crohn’s dis-
ease (CD) undergoing gastrointestinal ultrasound (GIUS) 
and ileocolonoscopy. The aim was to compare the accu-
racy of CEUS and aforementioned scores in predicting 
terminal ileal inflammatory activity in patients with CD. 
In this retrospective study of 50 patients, inflammatory 
activity was defined as a segmental score of SES-CD ≥ 7 
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Abstract
We read with interest the study by Freitas et al. comparing contrast-enhanced ultrasound (CEUS) and parameters 
from a time-intensity curve (TIC) with the SUS-CD score and IBUS-SAS score in patients with Crohn’s disease 
(CD) undergoing gastrointestinal ultrasound (GIUS) and ileocolonoscopy. The aim was to compare the accuracy 
of CEUS and aforementioned scores in predicting terminal ileal inflammatory activity in patients with CD. In this 
retrospective study of 50 patients, inflammatory activity was defined as a segmental score of SES-CD ≥ 7 in the 
terminal ileum. The study found 30 patients with active endoscopic disease demonstrating no significant difference 
between the “inactive” and “active” SUS CD and IBUS-SAS scores. However, the CEUS peak enhancement derived 
from the TIC was shown to be significantly different. The authors conclude CEUS was superior for detecting 
inflammation in the terminal ileum, as opposed to ultrasound scores relying on bowel wall thickness and color 
Doppler.
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Inclusion criteria limited patients examined to those hav-
ing GIUS, CEUS, and endoscopy, within 1 month, with 
unknown indications. Intestinal ultrasound utilizing 
CEUS bowel wall perfusion measurements for detection 
of inflammation is only standard of care in select centers 
worldwide. Why were the examinations performed? Over 
half the patients had an SES-CD ≥ 7, thus moderate to 
severe disease [4]. This alone presents a substantial selec-
tion bias. Also, the endoscopist was not blinded to the 
ultrasound findings. Retrospective studies rarely allow for 
consistent, high-quality documentation allowing for later 
re-assessment. The IBUS-SAS score [3] and suggested 
standardized triple cine loop recording (one in longitu-
dinal, one in cross-section, and one with color Doppler 
imaging) were published after all scans included in this 
study were performed. Finally, the main parameter in 
the study, peak enhancement, is not defined; it is unclear 
whether the fitted TIC or manually reading provides the 
exact value, nor is the unit provided. In comparison, the 
study by Sævik et al. was a prospective multicenter trial 
with complete blinding and a clearly defined patient pop-
ulation, including the full activity range of patients with 
Crohn’s disease undergoing endoscopy [2].

Second, an SES-CD ≥ 7 threshold for inflammation 
categorizes all patients with an SES-CD of 6 and less as 
remission. This classification, therefore, could include 
patients with very large ulcers (minimum SES-CD 3), 

clearly not remission, lacking face-validity. In clinical tri-
als, the most commonly used cut-off for inflammation is 
SES-CD > 2 [5].

Finally, a significant known issue when using CEUS 
for measuring inflammation is reproducibility, ease of 
use, and lack of external applicability due to lack of stan-
dardization [6]. This paper presented no data on inter-
rater reliability, which was a major focus when designing 
the SUS-CD and the IBUS-SAS [2, 3]. The individual 
parameters used in these scores show excellent to good 
interobserver reliability, and both scores have excellent 
inter-rater reliability. In a direct quote from the discus-
sion Freitas et al. state: “We emphasize that an advantage 
of CEUS is the generation of TICs as an objective param-
eter of bowel enhancement, as opposed to subjective IUS 
parameters included in the studied scores.” This is a bold 
statement, and Freitas et al. need to show that CEUS is 
reproducible and reliable. According to Fig. 1 in the paper 
[1], there is an apparent mismatch between the observed 
intensities and the fitted TIC [7]. The curve fit is not pro-
vided in the paper. However, the fitted curve utilized for 
this study is a wash-in curve (Personal correspondence 
with the author). This could partly explain the poor curve 
fit as a wash-in curve is fitted to data that contains both 
wash-in and wash-out information. Several groups have 
used CEUS for detecting disease activity, and in some 
cases, they even show good interrater reliability [8, 9] 

Fig. 1 This shows Fig. 1 from the paper by Freitas et al. [1]. In the left panel the contrast image (left) is shown together with the B-mode image (right). In 
the right panel there are two red curves. The irregular curve are the actual intensity measurements over time. Every dot is a data point. The even curve is 
an approximation to these data points. The correspondence between the data points and the approximated wash-in curve seems to be poor
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or repeatability [10]. Unfortunately, these are all single-
center trials using the same ultrasound scanner. The need 
for larger, prospective multicenter studies to validate the 
use of contrast cannot be understated before concluding 
superiority over grey-scale activity assessment. The feasi-
bility and reliability of the ultrasound indices performed 
at the bedside, independent of machine vendor or soft-
ware, is imperative to support the wider clinical use of 
GIUS.
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