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Abstract
Purpose: Acute appendicitis is a clinical emergency and is one of the more common causes of acute abdominal
pain. Consequently, to avoid significant unpleasant consequences it is necessary have early diagnosis and treatment.
Commonly, in patients with signs of appendicitis an abdominal computed tomography (CT) examination should be
performed.
Materials/methods: Out of 12 cases of patients with acute appendicitis. The presence of an appendicolith was one
common finding in the CTs of those cases. Almost one third of patients show the presence of appendicoliths, which
may have prognostic importance since their presence has been associated with increased likelihood for appendiceal
perforation.
Results: In the first case, a young adult underwent a CT examination with incomplete oral administration of contrast
material. This revealed the existence of an appendicolith, which caused acute appendicitis. The second patient with
acute appendicitis is an adult who was diagnosed 40 days after his CT pyelography, in which small appedicoliths
were not observed.
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Conclusion: In cases where there is suspicion for acute appendicitis, nephrolithiasis and ureterolithiasis, it is
proposed to CT scan the patient without oral contrast material. This targeted pelvis CT scan should be of low dose
covering the region of cecum. Subsequently, oral and IV contrast should be administered and an enhanced CT
should be acquired to succeed gastric intestinal differentiation. In this way, we can avoid covering the lower
abdomen and identify better any small stones.
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1. Introduction
A very common life-threatening condition, which requires early diagnosis is acute abdomen. Often, emergency
surgery is necessary. Acute appendicitis is the most common source for this symptom and the lifetime probability
for acute appendicitis is approximately 7% (8.6% for males and 6.7% for females) [1-4]. Although a surgical
procedure can efficiently treat appendicitis, the rate/risk of appendectomy is much lower for males than for females
(12% vs. 23%) [3-4]. The data from the medical record of the patient is commonly used for the clinical diagnosis
(e.g. positive signs of appendicitis, psoas sign in the physical examination, fever and elevated inflammation values
in lab tests). If a definitive diagnosis of appendicitis has not been reached after the results of the physical
examination, anamnesis, lab tests and transabdominal ultrasound (U/S) (and having excluded the possibility of
pregnancy), a Computed Tomography (CT) examination of the abdomen should be performed. This should be
especially the case for patients with atypical signs of appendicitis or suspected perforation [5]. Based on the above
description, it appears that radiological imaging can be critical for diagnosis of appendicitis. In the case of suspected
appendicitis, the level of the effective CT dose used in both the unenhanced and contrast-enhanced CT scans is
significant.
The present study involved 12 patients, who underwent CT examination in suspicion of appendicitis. A common
finding in the CTs of those patients was the presence of an, which may have prognostic importance. It has been
reported that the likelihood of appendiceal perforation increases in the presence of appendicoliths. This report
performs an analytical reviews and presents the data of two representative patients of this cohort aiming at proposing
a course of action that could resolve this issue clinically.

2. Methods
2.1 Case 1
A male (34 y) underwent a CT examination for an acute abdominal pain in the upper abdomen. The abdominal
examination showed a soft abdomen with tenderness localized to the right lower quadrant. A very comprehensive
medical examination was performed on this patient, which included blood tests, U/S of the upper abdomen and
kidneys and x-ray of the abdomen. Finally, a CT scan of the entire abdomen and pelvis was acquired after the
administration (both oral and IV) of contrast material. The blood examination revealed white blood cells (WBC) of
18.4 (103/mm3), hemoglobin of 15.3 g/L, urea 27 mmol/L and creatinine 0.98 μmol/L. Both kidneys gallbladder and
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spleen showed normal appearance in the U/S. Additionally, no pathological findings were observed in the x-ray
images. Oral contrast material less than 500 ml was received by the patient because of his non-cooperative condition
due to his abdominal pain.

Figure 1: CT axial images of the lower abdomen, which show the appendicolith (arrows). This subject was in a noncooperative condition. Small intestine is enhanced instead of colon which is not enhanced. There is an inflamed
appendix because of the presence of the appendicolith.
A severely inflamed appendix was revealed by the CT of the abdomen (dilated at 1.1 cm). A 1.4 cm appendicolith
was also identified as shown in Figures 1 and 2. One significant observation was that the appendicolith that existed
in the lower abdomen could be revealed due to the fact that the oral contrast material covered the upper only part of
the abdomen. If the patient had received the complete amount of contrast material (1000 ml), the appendicolith that
caused the inflammation would have been hidden because the whole abdomen would have been covered with
contrast.

Figure 2: CT coronal reconstructed images of the abdomen showing the right sided appendicitis with the
appendicolith (arrows). This subject was in a non-cooperative condition. Small intestine is enhanced instead of colon
which is not enhanced.
2.2 Case 2
A male (66 y) came with a high fever and an acute abdominal pain in the upper abdomen. For this patient a very
comprehensive medical examination was performed too, which included blood tests, U/S of the upper abdomen and
kidneys and x-ray of the abdomen. Finally, a CT scan of the entire abdomen and pelvis was also acquired with and
without the administration of oral of contrast material. The blood tests revealed that the values of WBC were high.
Both kidneys gallbladder and spleen showed normal appearance in the U/S. Additionally, no pathological findings
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were observed in the x-ray images. A severely inflamed appendix (dilated at 9.0 x 2.5) was revealed by the CT scan
as shown in Figures 3 and 4. Those finding were examined against the finding from a CT pyelography, which had
been acquired 40 days ago. This scan showed that there were small appendicoliths in the appendix, which were not
controlled.

Figure 3: CT axial images of the lower abdomen, which show the appendicolith (arrows). The scan was acquired
without administration of contrast material.

Figure 4: Coronal images of the abdomen. The appendicolith does not have a good definition because of the
presence of the contrast material in the appendix (arrows).

3. Discussion
Resent reports have estimated that the appendectomy rate may be close to 15%. However, one way to reduce it has
been the performance of proper imaging examinations [6]. The most common imaging modalities that are applied
are U/S, abdominal CT and magnetic resonance imaging (MRI). Van Randen et al. [7] analyzed the data of 671
patients with verified acute appendicitis, who were examined with both U/S and CT. the sensitivity and specificity
values for U/S they were 78% and 83%, whereas for CT they were 91% and 90%, respectively. More specifically,
CT appears to be 93 to 98 percent accurate in confirming or ruling out appendicitis [8-12]. Coursey et al. [13]
evaluated the correlation between the acquisition of abdominal CT and its effect on the negative appendectomy rate
in patients with suspected appendicitis. According to their findings, there was an increase in CT scans by 74.7%
(from 18.5% to 93.2%) over a period of 10 years, which resulted in a reduction in the rate of appendectomies by 8%
(from 16.7% to 8.7%) [13].
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Regarding the clinical evaluation of the acquired CT images, special attentions should be paid by the radiologist to
the following 5 signs of appendicitis: 1) Presence of an enlarged appendix with a diameter exceeding 6 mm (in the
absence of perforation this is the most important parameter); 2) Appendiceal wall with thickness exceeding 2 mm; 3)
Inflammatory compression of the adjoining adipose tissue; 4) Calcified appendicolith; 5) Abscess formation in the
right lower abdomen [14-16]. In the first case that is presented here, the appendicolith that caused this patient’s
inflammation was revealed in the lower abdomen because a reduced amount of contrast material had been
administered to him, which had covered only the upper part of his abdomen (Figures 1 and 2). If the patient had
received the full amount of contrast material, the appendicolith would have been hidden since the whole abdomen
would have been covered with that contrast material.
In the second case, 40 days before the onset of the symptoms, a CT pyelography of the patient had been acquired,
which showed that there was a calcified appendicolith within the thickened appendix. The presence of the
appendicolith was not observed or not given the prognostic importance of the appearance of appendicitis. Ishiyama
et al. [17] retrospectively studied 254 patients, who had verified acute appendicitis, and they showed that there is a
significant relationship between the severity of acute appendicitis and the presence of appendicolith. In this analysis,
it was shown that not only the presence of appendicoliths was important but also its location (the root of the
appendix was significantly associated with gangrenous appendicitis) [17].
In all of the studied cases, we started the CT protocol with a targeted pelvis CT scan of low dose in the region of
cecum without the administration of contrast material and then proceeded with the regular CT using contrast. The
purpose of the unenhanced CT is to help us reveal an appendicolith. The contrast-enhanced CT gives a good bowel
opacification that is essential for a CT abdomen scan. The use of bolus IV contrast and dynamic scanning are
necessary not only for the optimization of the examination but it also shows if the appendix has a wall thickening or
ring-shaped contrast enhancement, which is important for the diagnosis. Furthermore, the administration of IV
contrast helps in the characterization of some complications such as appendiceal perforation, abscess formation,
extra-appendiceal fluid collections, and septic seeding of the mesenteric-portal venous system. The diagnosis of
acute appendicitis on the CT scan should indicate either an abnormal appendix or an appendicolith, due to the fact
that all inflammatory processes located in the region of the appendix can cause inflammatory stranding of the
mesenteric fat.

4. Conclusion
In the clinical cases that there is suspicion of acute appendicitis, nephrolithiasis and ureterolithiasis, the present
study recommends the acquisition of an abdominal CT applying however the following workflow. The CT protocol
should apply first a low-dose pelvis CT scan in the region of cecum without contrast material. Subsequently, a
second CT scan should be acquired with the use of oral and IV contrast. Furthermore, we propose the performance
of an additional examination to identify the presence of appendicoliths as this may be of prognostic importance for
appendiceal perforation.
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