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Abstract

Background: Although non-enhanced CT (NECT) can be applied for the diagnosis of acute appendicitis in obligatory conditions
such as impaired renal function, it is not as effective as contrast-enhanced CT.
Objectives: This prospective study aims to determine the added value of diffusion weighted imaging (DWI) in the diagnosis of acute
appendicitis when combined with non-enhanced computed tomography (NECT).
Patients and Methods: Between June 2014 and January 2017, 94 patients (48 male, 46 female) imaged with NECT and DWI for acute
appendicitis were enrolled in this prospective study. DWI was obtained with b factors 0, 500 and 1000 s/mm2, and assessed with
visual and quantitative analysis. Results of NECT and DWI, and combined imaging (NECT and DWI) were analyzed by means of sen-
sitivity, specificity and accuracy.
Results: NECT and DWI provided 91.5% - 94.3% sensitivity, 82.6% - 86.9% specificity and 89.3% - 92.5% accuracy, respectively. The com-
bined protocol (NECT and DWI) revealed 98.5% sensitivity, 95.8% specificity and 97.8% accuracy. The addition of DWI to NECT provided
a 7%, 13.2% and 8.5% increase in the sensitivity, specificity and accuracy, respectively. This increase was statistically significant (P <
0.05).
Conclusion: DWI is an efficient technique for the diagnosis of acute appendicitis. This even may become more efficient if added to
a NECT scan. We recommend using DWI when NECT is inevitable for different reasons. It may increase the diagnostic accuracy of
NECT to avoid an additional contrast-enhanced CT scan.
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1. Background

Acute abdominal pain is a common presentation in pa-
tients who are admitted to an emergency department. Dif-
ferential diagnosis of acute abdominal pain ranges from
mild to life-threatening conditions. The most common
causes are acute appendicitis (AA), diverticulitis, cholecys-
titis and bowel obstruction. Less common causes include
perforated viscus and bowel ischemia.

AA is a common surgical emergency, with an estimated
lifetime risk of 7% - 8%. Diagnostic imaging is generally per-
formed following a detailed patient history, physical exam-
ination and laboratory tests (1). An accurate and quick di-
agnosis is essential for appropriate management in emer-
gency department settings. Imaging can change the pre-
liminary diagnosis and decision making about manage-
ment, or it can increase the level of diagnostic certainty
(2, 3). Ultrasonography (US) and computed tomography
(CT) are the imaging modalities typically used for the pri-

mary evaluation of these patients, and CT is used more
often than US (4-8). Among these two modalities, CT has
been reported to be more sensitive than US, not only for
primary diagnosis but also for identifying potential com-
plications (9, 10). Despite these advantages, CT use is lim-
ited in the pediatric age group and pregnant patients for
whom US is more often employed (11, 12). In most patients,
the CT features of AA include enlargement of the appendix,
wall thickening with enhancement, periappendiceal fat
stranding, the presence of an appendicolith and in some
cases, focal thickening of the terminal ileum or cecum. On
CT, traditionally a cut-off value > 6 mm for the outer di-
ameter of the appendix has been used for the diagnosis
of AA. However, several studies have demonstrated that 6
mm is too low of a cut-off value on cross-sectional imag-
ing, and they have suggested an 8 - 9 mm cut-off value (13).
A pericecal phlegmon or abscess strongly suggests perfo-
rated appendicitis. However, these findings are nonspe-
cific, and they can also be seen with other disease processes

Copyright © 2017, Iranian Journal of Radiology. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the
original work is properly cited.

http://iranjradiol.com
http://dx.doi.org/10.5812/iranjradiol.14181
https://crossmark.crossref.org/dialog/?doi=10.5812/iranjradiol.14181&domain=pdf


Ozdemir O et al.

involving the cecum and terminal ileum (14). Many clini-
cians, as in the case of our emergency department practice,
avoid contrast-enhanced CT (CECT) due to concerns about
contrast media-associated nephrotoxicity or allergic reac-
tions. Although non-enhanced CT (NECT) can be applied
for acute abdominal pain in obligatory conditions, such
as impaired renal function, it is not as effective as CECT. In
some of these cases, repeated examination with contrast
administration might be required, which results in an in-
creased radiation dose and a delay in diagnosis.

Several studies have reported the benefits of using
magnetic resonance imaging (MRI) techniques that are
particularly applicable in an emergency department set-
ting (15, 16). Diffusion-weighted magnetic resonance imag-
ing (DWI) of the abdomen and pelvis has been increasingly
used since the 1990s with the introduction of stronger dif-
fusion gradients, faster imaging sequences and improve-
ments in MRI hardware. DWI can be performed in a very
short time without the use of intravenous (IV) contrast me-
dia, allowing for fast, qualitative assessment (17-20) Many
previous studies have reported on the use of rapid MRI
techniques that are particularly applicable for emergency
department settings (15, 16, 21-24). DWI is an active field of
research for this purpose. It provides information related
to the cellularity of tissues. Many articles have been pub-
lished on the contribution of DWI in evaluating the inflam-
matory and neoplastic diseases of the abdomen (25, 26).
Recent studies have also proven the effectiveness of DWI
in acute abdominal situations (15, 16, 21-24, 27). DWI is re-
ported to have a sensitivity of 99% and specificity of 97% in
the diagnosis of AA in adults (27).

2. Objectives

In the present study, the primary reason for adding
DWI was the high number NECT scans performed for acute
abdominal pain in emergency situations by emergency
department physicians. Because CECT is the gold stan-
dard imaging method for AA, when NECT is used, the de-
mand for an additional contrast-enhanced scan (mostly
CECT) sometimes seems inevitable. As far as we know, there
are no published studies investigating the contribution of
DWI to NECT in the diagnosis of AA in emergency depart-
ment settings. Considering the fact that DWI is a fast and
non-invasive technique that is efficient in the diagnosis
of acute abdominal pathologies, we added it to the NECT
protocol for suitable patients (those with no known con-
traindications for MRI). Thus, the goal of this prospective
study was to assess whether DWI with its ability perform-
ing both qualitative and quantitative analysis, by combin-
ing to NECT, can improve the diagnostic efficacy to detect
an acute infectious-inflammatory process in the appendix,

without a demand of CECT, the gold standard imaging
method.

3. Patients and Methods

3.1. Study Population

This prospective study was conducted between June
2014 and January 2017. DWI was used for patients with
acute abdominopelvic pain who had to be scanned with
NECT. An NECT scan was performed after an initial US ex-
amination was inconclusive. During the study period, a to-
tal of 362 patients that were scanned with NECT also under-
went DWI within a few hours. Among those, we prospec-
tively reviewed the results of a total of 122 consecutive pa-
tients (59 males, 63 females; mean age, 36.3 ± 13.9 years;
age range, 18 - 76 years) based on symptoms and physical
examination findings that suggested a clinical diagnosis
of AA. Eight of the 122 patients had excessive motion ar-
tifacts, five had appendices that were not visible on DWI
and 15 had other diagnoses (all with acute right adnexal
pathologies confirmed by MRI causing right lower quad-
rant (RLQ) pain); thus, 28 patients were excluded from the
study. Consequently, the study group consisted of 94 pa-
tients (48 males, 46 females; mean age, 38.1± 13.6 years; age
range, 18 - 76 years). Surgery was the gold standard test for
definitive diagnosis. Those who did not undergo surgery
by the decision of our surgical team, were decided a three-
month close follow-up. The patients were warned about
the possibility of overlooking AA with imaging; they were
called for a clinical visit at the end of each month. Preg-
nant women, children under the age of 16, clinically un-
stable patients, patients with poor cooperation and those
with claustrophobia were excluded from the study. The
study was approved by the institutional ethics committee
and written consent was obtained from each patient be-
fore imaging.

3.2. Imaging Protocols

DWI was performed using a 1.5-T MRI unit (Magnetom
Aera; Siemens AG, Erlangen, Germany) in supine position
with an eight-channel phased-array coil. Axial diffusion-
weighted single-shot echoplanar imaging (EPI) sequence
with fat suppression without breath holding was per-
formed. At the beginning of the examination, a three-
plane gradient echo was used as the localizer sequence.
The imaging parameters were repetition time (TR)/echo
time (TE): 7500/80 ms; section thickness: 5 mm; intersec-
tion gap: 30%; matrix size: 192 × 192; number of excita-
tions (NEX): 2; parallel imaging with reduction factor: 2;
field of view (FOV): 400 × 400 mm; acquisition time: ap-
proximately 4 min and water excitations with b values of 0
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s/mm2, 500 s/mm2 and 1000 s/mm2. With the exception of
DWI, no other MRI sequence was obtained for participants
in the present study.

Computed tomography was performed with a 16-slice
multidetector-row scanner (Toshiba Alexion™/Advance;
Toshiba Medical Systems Corporation Nashu). The follow-
ing CT protocol was used: 120 kVp, a tube current of 150 -
165 mAs, maximum 2.5 mm collimation, a slice thickness
of 3 mm and a 0.5 s rotation time. Neither an IV contrast
agent nor an oral contrast agent was used. The decision
about the patients’ imaging management at presentation
(use of NECT or CECT) was made by the emergency depart-
ment physicians.

3.3. Image Analysis

All the CT and DWI images were evaluated at a dedi-
cated workstation (Syngo.via; Siemens AG, Erlangen, Ger-
many). One radiologist reviewed the NECT-only group. A
second radiologist, who was blinded to the NECT results,
evaluated the DWI-only group. Both radiologists assessed
the NECT and DWI images to reach consensus regarding fi-
nal diagnosis. The radiologists had at least five years of ex-
perience assessing body CT, MRI and emergency radiology.
The radiologists were aware of the clinical and laboratory
findings as well as the initial imaging methods (e.g. plain
radiography and US).

On the NECT images, AA was considered when the ap-
pendiceal diameter exceeded 8 mm and at least one of
the following was present: abnormal periappendiceal fat
stranding, fluid or abscess.

On the DWI sequences, the appendices were assessed
visually and quantitatively as follows:

a. Visual analysis
Visual analysis of the signal intensity was performed

on b 1000 images. AA was considered when the appen-
diceal diameter exceeded 8 mm, and a strong hyperin-
tense signal on DWI and concomitant hypointensity on the
apparent diffusion coefficient (ADC) map were observed
with or without the following: periappendiceal fat strand-
ing, surrounding fluid or abscess. The signal intensity was
evaluated in comparison to the cecum or neighbouring
ileum as follows: hyperintense, hypointense or isointense.
A strong hyperintense signal was accepted as abnormal.
As in the b 1000 images, visual assessment was also per-
formed on the ADC maps in comparison to the cecum or
neighboring ileum as follows: hyperintense, hypointense
or isointense. A hypointense signal was interpreted as ab-
normal.

b. Quantitative Analysis
The ADC values were measured using 3 b factors (0

s/mm2, 500 s/mm2 and 1000 s/mm2). For quantitative anal-
ysis of the ADC map, the region of interest (ROI) was placed

in the most hypointense part covering the wall and lu-
men. ROI was inserted three times for each patient, and the
mean of these was used as the ADC value. For all patients,
the DWI datasets were evaluated at an independent work-
station (Syngo.via, Siemens) for post-processing and ADC
map analysis.

Finally, both reviewers reassessed the NECT images tak-
ing the features on the DWI into account, and consensus
on the diagnosis was reached. With the combined NECT-
DWI imaging protocol, AA was considered when the appen-
diceal diameter on either modality exceeded 8 mm with a
concomitant strong hyperintense signal on the DWI plus
hypointensity on the ADC map with at least one of the fol-
lowing: periappendiceal fat stranding, surrounding fluid
or abscess on either modality.

3.4. Statistical Analysis

All the data were analyzed using Statistical Package for
the social sciences software (SPSS 13.0 Statistical Software,
SPSS Inc., Chicago, IL, USA). The median age and age ranges,
the NECT versus DWI appendix diameters and the ADC val-
ues of the study and control groups were calculated. The
Kolmogorov-Smirnov test was used to determine the devi-
ation from normal distribution. The parametric Student’s
t-test was used to compare the ADC values of the patients in
the study and control groups. Furthermore, the Wilcoxon
test was used to assess the differences between the diame-
ter of the appendices on NECT and DWI. Sensitivity, speci-
ficity, positive predictive value (PPV), negative predictive
value (NPV), with their 95% CI, and the accuracy of NECT
and DWI and the combined imaging (NECT-DWI) were cal-
culated. The McNemar test was used to compare the diag-
nostic performance of NECT and the combined NECT-DWI
protocol. A P value of less than 0.05 was considered to in-
dicate a statistically significant difference.

4. Results

The demographic features of the study patients are
shown in Table 1. NECT scanning was used for the follow-
ing reason: 19 patients (5.5%) had renal failure, 35 patients
(10.2%) had previous allergic reactions to contrast agents,
75 patients (21.9%) did not give consent for the use of con-
trast agent and the remaining 213 patients (62.2%) were im-
aged with NECT based on the decision of emergency de-
partment physicians without any contraindication to con-
trast agent.

The mean and appendiceal diameter ranges for NECT
and DWI were 9.1 ± 1.6 (range: 5.8 - 13) and 9.1 ± 1.6 (range:
5.9 - 12.8), respectively. No significant difference in the ap-
pendiceal diameter was observed in the NECT and DWI im-
ages (P = 0.67).
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Table 1. Patients’ Characteristics at Presentation (n = 94)

No. (%)

Gender

Male 48 (51)

Female 46 (48.9)

Presentation of patients

Generalized abdominal pain 8 (8.5)

Epigastric pain 7 (7.4)

Right lower quadrant pain 62 (65.9)

Generalized pelvic pain 17 (18)

Fever

+ 25 (26.5)

- 69 (73.4)

CRP/WBC

High 76 (80.8)/66 (70.2)

Low 18 (19.1)/28 (29.7)

zAbbreviations: CRP, C-reactive protein; WBC, white blood cell
count.

Visual analysis of DWI (n = 94) revealed a hyperin-
tense signal on b 1000 images with varying degrees of hy-
pointensity on the ADC map in 70 patients (74.4%) and
an izo-hypointense signal on b 1000 images with varying
degrees of hyperintensity on the ADC map in 24 patients
(25.5%). In 71 surgically-proven appendicitis patients, four
(5.6%) had either a hypointense or an isointense signal on b
1000 images with concomitant hyperintensity on the ADC
map, reported negative for AA; 67 (94.3%) patients with AA
had a strong hyperintense signal with hypointensity on
the ADC map when reviewed with DWI only (Figure 1). How-
ever, three patients with a hyperintense signal on b 1000
images with concomitant hypointensity on the ADC map
were found to be normal (one surgically-proven and two
according to combined NECT-DWI imaging with clinical
and laboratory results and follow-up data), as shown in Fig-
ure 2.

A definitive diagnosis could be made in 74 patients
(78.7%) with surgical confirmation and 71 (95.9%) were
proven to have AA. Follow-up of the remaining 20 (21.2%)
non-operated patients was uneventful, without a need of

Figure 1. A 34-year-old man with acute right lower quadrant pain for a day had acute
appendicitis at surgery. A, Non-enhanced computed tomography (NECT) shows en-
largement of the appendix with some stranding of surrounding fatty tissue (ar-
rows). B, Diffusion weighted imaging (DWI) clearly depicts an enlarged hyperin-
tense tubular structure (arrows) and C, Apparent diffusion coefficient (ADC) map
shows diffusion restriction (arrows).

CECT or any surgical intervention. The ADC values of the 71
surgically-proven appendicitis patients (n = 71) and the 23
patients with normal appendices (n = 23, three surgically-
proven and 20 with normal NECT and DWI results) were:
1.28±0.31 (×10 - 3 mm2/s), range: 0.46 - 1.74 (×10 - 3 mm2/s);
1.93±0.19 (×10 - 3 mm2/s), range: 1.49 - 2.24 (×10 - 3 mm2/s),
respectively. The ADC values were found to be significantly
lower in the surgically-proven patients with AA than those
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Figure 2. A 18-year-old man with right lower quadrant pain for the last two days.
Following surgery, microscopy revealed lymphoid hyperplasia without findings of
acute appendicitis. Non-enhanced computed tomography (NECT) (not shown here)
shows only slight enlargement of the appendix with fine periappendiceal fatty tis-
sue. Combined imaging report was positive for acute appendicitis. A, Diffusion
weighted imaging (DWI) shows enlargement of the appendix with hyperintense sig-
nal (arrows) and B, Apparent diffusion coefficient (ADC) map shows restricted diffu-
sion of the appendix (arrows).

with normal appendices (P < 0.001).
The results and diagnostic performance of the imaging

modalities are shown in Tables 2 and 3, respectively. The
following values were obtained for the NECT-only and the
DWI-only protocols: 91.5% - 94.3% sensitivity, 82.6% - 86.9%
specificity and 89.3% - 92.5% accuracy, respectively. The val-
ues for the combined protocol (NECT-DWI) were: 98.5% sen-
sitivity, 95.8% specificity, and 97.8% accuracy. The addition
of DWI provided a 7%, 13.2% and 8.5% increase in the sensi-
tivity, specificity and accuracy of NECT, respectively (Figure
3). This increase was statistically significant (P < 0.05).

5. Discussion

CT is the most commonly used imaging modality for
evaluating acute abdominal pain with a high sensitivity
and specificity over 90%. The use of multidetector CT scan-
ners has increased the accuracy rates in the diagnosis of
specific disease processes, such as appendicitis and diver-
ticulitis, with acute abdominal pain. In cases with acute

Figure 3. A 37 -year-old female patient with right lower quadrant pain for the last two
days. Surgery revealed acute appendicitis. A, Non-enhanced computed tomography
(NECT) shows a slightly enlarged appendix (8.6 mm) with fine surrounding fatty tis-
sue planes that was reported as normal by NECT only review (arrows). B, Diffusion
weighted imaging (DWI) depicts a strong hyperintense signal of the enlarged ap-
pendix (arrows) with some periappendiceal fat blurring, and C, Apparent diffusion
coefficient (ADC) map reveals diffusion restriction (arrows).

abdominal pain, scanning of the entire abdomen using IV
administration of an iodinated contrast agent is recom-
mended. Although abdominal CT can be performed with-
out a contrast agent, it is reported that CECT has better ac-
curacy rates; for example, a positive predictive value of 95%
has been reported for the diagnosis of AA (18). Today, with
the development of fast imaging techniques, MRI has be-
come an important imaging method for evaluating acute
abdominal pain. DWI is an active field of research for this
purpose.

In some clinical practices, NECT is frequently used to
image acute abdominal pain despite the absence of any
contraindication to contrast use. In our clinical practice,
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Table 2. Results of Imaging Modalities

Patients No Mean ± SD

ADia in NECT review 94 9.1 ± 1.6 (range, 5.8 - 13 mm)

ADia in DWI review 94 9.1 ± 1.6 (range, 5.9 - 12.8 mm)

ADC value in AA patients 71 1.28 ± 0.31

ADC value in normal patients 23 l.93 ± 0.19

Signal intensity on DWI (b = 1000)

Hyperintense 70 (67a) 74.4%

Hypo-or isointense 24 (4b) 25.5%

Abbreviations: AA, acute appendicitis; ADC, apparent diffusion coefficient; ADia, appendiceal diameter; DWI, diffusion weighted
imaging; NECT, non-enhanced computed tomography.
aTrue positive.
bFalse negative.

Table 3. Diagnostic Efficacy of NECT, DWI and Combined Imaging (NECT and DWI)

NECT DWI NECT and DWI

True-positive (No. of lesions) 65 67 70

True-negative (No. of lesions) 19 20 22

False-positive (No. of lesions) 4 3 1

False-negative (No. of lesions) 6 4 1

Sensitivitya 91.5 (82.5 - 96.8) 94.3 (86.2 - 98.4) 98.5 (92.4 - 100.0)

Specificitya 82.6 (61.2 - 95.0) 86.9 (66.4 - 97.2) 95.8 (78.1 - 99.9)

PPVa 94.2 (86.9 - 97.5) 95.7 (88.6 - 98.5) 98.5 (91.1 - 99.8)

NPVa 76.0 (59.0 - 87.4) 83.3 (65.6 - 92.9) 95.8 (75.8 - 99.4)

Accuracy, % 89.3 92.5 97.8

Abbreviations: CI, confidence interval; DWI, diffusion weighted imaging; NECT, non-enhanced computed tomography; NPV, nega-
tive predictive value; PPV, positive predictive value.
aValues are expressed as (%) (%95 CI).

this is mainly due to the preferences of emergency depart-
ment physicians, particularly when acute abdominal pain
is observed after regular working hours when no, or a lim-
ited number of, radiologists and/or other radiology staff
are on active duty.

Initial US as a diagnostic strategy in acute abdominal
pain before examination with CT can reduce unnecessary

CT scans and radiation exposure (8, 28, 29). In our study,
all the patients underwent US examination before NECT or
DWI. A CT scan was performed when the US findings were
inconclusive.

Visual assessment of DWI revealed a hyperintense sig-
nal in 67 (94.3%) of 71 surgically-proven appendicitis pa-
tients. This result demonstrates that DWI may help dif-
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ferentiate the hyperintense tubular signal from the hy-
pointense background. In addition to visual evaluation
of DWI, simultaneous quantitative analysis using an ADC
map may show diffusion restriction in the inflammatory-
infectious process, as in the case of AA (30, 31). The results of
the present study showed that the mean ADC values were
significantly higher in the surgically-proven appendicitis
patients than the normal patients (P < 0.001). With the
advantage of previously-performed NECT, combined NECT-
DWI imaging may significantly increase the diagnostic ef-
ficacy, as shown in our study.

In this present study, a review of NECT-only, DWI-only
and combined NECT-DWI imaging for the diagnosis of AA
had sensitivity, specificity and accuracy rates of 91.5%, 82.6%
and 89.3%, 94.3%, 86.9% and 92.5% and 98.5%, 95.8% and
97.8%, respectively. Hence, the combination of DWI and
NECT significantly increased the diagnostic efficacies of
these protocols (P < 0.05).

The sensitivity and specificity of NECT for appendicitis
is reported to be 90% - 95%, while it is closer to 99% with
CECT (29). Our results are compatible with the findings re-
ported in the literature. In the present study, the addition
of DWI increased the diagnostic efficacy of NECT to the effi-
cacy of CECT reported in the literature (29). In all the pa-
tients (n = 94), there was no need for a CECT scan for fi-
nal diagnosis, based on the decision of both radiologists
that reviewed the scans and the emergency department
physicians. Only 74 patients (78.7%) were surgically con-
firmed (definitive diagnosis), while the diagnoses of 20 pa-
tients (21.2%) were not confirmed by a gold standard imag-
ing method that is CECT in this case. However, in addition
to the normal imaging findings, and without a CECT scan,
physical examination and laboratory based findings and
three-month follow-up data did not favor AA in these pa-
tients. It seems that DWI not only has the potential to im-
prove the diagnostic performance of NECT so that it is sim-
ilar to CECT, it may also help avoid the use of repeated CECT
scans for final diagnosis.

At low b-values, DWI is more similar to a T2-weighted
image. Hence, the absence of T2 images was not a prob-
lem in our study. We did encounter problems caused by
low spatial resolution of the diffusion images, low signal-
to-noise ratio (SNR) and artifacts related to motion (e.g. res-
piration, arterial beating and bowel movements). Since
DWI does not require any contrast agent and the images
can be obtained in a short amount of time with ultrafast
sequences, we tried to minimize these problems with re-
peated scans. These ultrafast EPI sequences can collect data
within 30 - 60 msec. Thus, most of the problems related
to movement artifacts were eliminated. Problems with
low spatial resolution of DWI restricted the appearance of
anatomical details in most of the images, especially at high

b-values (e.g. 1000 s/mm2) in which SNR decreases. There-
fore, we used low b-value (e.g. 0 s/mm2 or 500 s/mm2) im-
ages in which the DWI images resembled T2 images. This
helped in the visualization of anatomical details. Further-
more, it is important to note that we used NECT images as
basic images, which also helped us obtain anatomical de-
tails.

The present study has a number of limitations. First, it
is a non-randomized study in which unstable patients and
patients with poor cooperation were excluded. Moreover,
we only reviewed the results of patients with a clinical sus-
picion of AA among patients with acute abdominopelvic
pain who underwent NECT followed shortly by DWI. Sec-
ond, since the final diagnosis was made only after two
radiologists reached consensus (reviewing the NECT and
DWI images), inter-observer variability was not evaluated.
Third, even though DWI is helpful in evaluating acute ab-
dominal pathologies, and when added to NECT without
contrast administration it provides as much diagnostic ac-
curacy as CECT, patients have to be imaged using two dif-
ferent imaging techniques. In the non-surgical patient
group (n = 20), no definitive diagnostic test was used, un-
like the surgical group in which a surgical confirmation of
the final diagnosis was achieved. Instead, management of
the patients in the non-surgical group relied on the com-
bined NECT-DWI scanning, clinical and laboratory results
and three months of close follow-up data. Furthermore,
we did not perform quantitative analysis of the signal in-
tensities at different b values, which might increase the
diagnostic efficacy. Fourth, an extra DWI would not be
cost-effective and MRI is not available at all institutions; it
might be impractical to perform DWI in all causes of acute
abdominal pain. Last, we did not include other MRI se-
quences that provide morphological information, which
could have better identified the lesion borders, especially
with the use of IV contrast. However, the inclusion of other
MRI sequences would not address the aim of this study be-
cause we tried to implement the fastest MRI method with-
out the use of IV contrast media in emergency department
conditions. Further studies on the use of different imaging
protocols, such as fast MRI sequences combined with DWI,
are also required.

In conclusion, CECT is a well-known gold standard
imaging modality used to evaluate AA. In some patients
or physician-related conditions, non-enhanced imaging
might be preferred. At that point, combining DWI with
NECT might aid in the detection of the inflammation or
infection, and it could increase the diagnostic accuracy to
a level that is comparable to CECT. Consequently, it might
be possible to reduce the number of additional CECT scans
that could be necessary for an eventual diagnosis. There-
fore, in clinical suspicion of AA, if NECT is used, we pro-
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pose the addition of DWI. Furthermore, we also propose
that DWI, as well as new, faster MRI sequences without the
need of contrast agents, could be used to diagnosis acute
abdominal pain, such as occurs in acute cerebrovascular
disease, in emergency department settings. This study’s
design is preliminary; further studies with larger patient
groups with different b-values are needed to clearly docu-
ment the effectiveness of DWI.
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