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A B S T R A C T 

Objectives: To describe the normal and pathological radiological appearance of the appendix in the adult 

patient using ultrasound (US), computed tomography (CT) and magnetic resonance imaging (MRI). 

Furthermore, to review the utility of the aforementioned imaging modalities in different clinical contexts. 

Summary: The diagnosis of an inflamed appendix based on clinical evaluation, biological data and cross-

sectional imaging. US is the first line technique to consider and is the modality of choice for children, young 

and thin patients and women of childbearing age. An inconclusive ultrasound examination should lead to 

the realization of a CT. The appearance of the normal and pathological appendix needs to be clarified, in 

view of the modern technological developments of US as well as on the basis of the new CT methods 

(multidetector CT, with or without dual energy, low-dose acquisition). CT examinations can be performed 

with or without intravenous injection of contrast medium, accompanied by oral or rectal opacification, with 

variable diagnostic performance depending on the thickness of the sections and the possible use of 

reconstructions. MRI remains the second most important examination for young patients and pregnant 

women. In view of such technical progress, the plain films of the abdomen no longer have a role in everyday 

practice. 

Conclusion: A better knowledge of the US and cross-sectional appearance (CT-MRI) of the normal or 

inflamed appendix should allow the radiologist to contribute to an optimal management of this very frequent 

acute clinical situation. This approach reduces unnecessary radiation and negative appendectomies and 

optimizes the health care expenditures. 

 

Introduction 

 

From the past until today, acute appendicitis in adult and pediatric 

patients remains the most common diagnosis in patients admitted for 

acute abdominal pain [1]. Appendectomy is the most common 

emergency abdominal surgery [2]. However, the proper diagnosis of this 

common condition is a permanent problem for any doctor. The rate of 

negative appendectomy used to be in the range of 20 to 28% before CT 

imaging and US became routinely used [2]. This negative appendectomy 

score was reduced by the use of imaging and was shown to be in the 

order of 7 to 10% when assessing the impact of imaging on this type of 

diagnostic pathway with a slightly lower score for US (8%) compared to 

that of CT (7%) [3-5]. Nowadays, the pre-operative diagnosis of acute 

appendicitis can no longer be based solely on clinical evaluation and 

biology. Thus, it has been shown that US is earlier and above all more 

reliable than biological tests in case of suspicion of acute appendicitis 

with reliability of 97% for US (based on the abnormal diameter of the 

appendix), and 66% based on an increase in the white blood cell count 

and / or CRP [6]. Additionally, US helps to identify alternative diagnoses 

leading to another medical or surgical management. These reasons 

support the important role of US and CT, which have reduced the rate of 

perforated appendicitis by up to 13%, and ameliorated the number of 

severe forms of appendicitis, despite the existence of publications 

questioning the role of sectional imaging [7-10]. The number of 

diagnostic errors is also steadily decreasing, especially in-patient 

populations whose clinical evaluation is more difficult, especially the 

pregnant woman and the elderly patient [11-13]. In addition, it is 

important to reduce unnecessary abdominal surgery, because any 

abdominal operation is associated with a high risk of adhesions and 
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occlusion, with severe and repeated consequences for the patient and 

with decreased fertility for women [14]. The sensitivity, specificity and 

reliability values of clinical evaluation, US and CT are summarized in 

(Table 1). The purpose of this review is to analyze and illustrate the state 

of current knowledge regarding the role of imaging to highlight evidence 

of appendicitis and to recognize the severity of the condition. 

 

Table 1: 

 Clinic (%) US (%) CT (%) MRI 

sensitivity 85,93 30,76,83,95,98 88,92,97,100 95-

97% 

specificity 74,81 75,90,94,100 85,91,95,100 95-

97% 

accuracy 77,85 69,94,97 88,90,98  

Based on Duke (2016), Horton (2001), Kessler (2004), Morris (2002), 

Park (2014), Rao (1997), Rioux (1992), and Storman (1999). 

 

Current available modalities  

 

I Plain films of the abdomen 

 

In 1989, in clinically doubtful cases of appendicitis, the abdominal plain 

films were considering to bring decision-making elements: the 

highlighting of an appendicolith, which can be seen in 14% of patients 

and the median translation of the cecum with increase of the thickness 

of the para-colic gutter of more than 10 mm [15]. It is currently agreed 

that plain radiographs are so low in sensitivity that there are ineffective 

in this context [2, 16, 17]. 

 

II Ultrasound (US) 

 

Key points 

 

US technique offers performance that depends on the severity of 

appendicitis. In uncomplicated form, the US sensitivity is 75-90%, the 

specificity 86-100% and the positive predictive value 89-93% with an 

overall reliability of 89-93% [2]. In complicated cases, sensitivity drops 

to 28% largely because of the surrounding gases that mask the inflamed 

appendix and because of the abdominal defense [18]. The main 

limitation of US is related to cases where the appendix has not been seen 

[2]. The non-visualization of part or all of the appendix prevents the 

exclusion of the condition [19]. The US performance in pregnant women 

is optimal - except in late pregnancy - with a sensitivity of 100%, a 

specificity of 96% and a reliability of 98% [20]. 

 

Exam technique 

 

US examination for suspicion of appendicitis should always begin with 

an overall evaluation of the abdomen using low frequency probes to 

exclude abnormal liver, gallbladder, pelvis, kidneys, aortic size and the 

portomesenteric vessels patency [21]. Abscesses or fluid effusions are 

detected during this abdominal sweep. Bladder repletion is not necessary 

to allow optimal examination of appendix (Figure 1) [22]. Some authors 

have shown improved visualization of the appendix using saling colonic 

enema: this option is however not applicable and commonly used in 

clinical routine [23].  

 

The search for the appendix and the analysis of the ileocecal junction are 

then carried out with linear probes, of higher frequency, using the 

method of the gentle compression developed by Puylaert [18, 22]. This 

consists of a soft and progressive compression of the abdominal wall in 

the direction of the painful site, beginning the maneuver opposite the 

iliac bifurcation, to the point of maximum pain [22, 24]. More recently, 

an additional posterior compression maneuver has been reported, 

increasing the visibility score of the appendix [25]. The US diagnosis of 

appendicitis is improved if the patient is asked to pinpoint the painful 

location [26]. Conversely, drug sedation decreases the performance of 

US [27]. 

 

 

 

 

 

 

 

 

 

 

Figure 1 : US findings of an acute appendicitis depicted with low and 

high frequency probes : 

(A) With the low frequency probe, there is a infiltration of the 

peridigestive fat (asterisk), and a thickening of a digestive segment 

(arrowheads) closed to the right iliac vessels 

(B) With the high frequency probe, this digestive structure corresponds 

to the inflamed appendix (arrow), distinct from the ileum (arrowheads) 

located in front of it. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Drawing of the ileo-caecal and the appendiceal junction. 

 

Ultrasound features of the normal appendix 

 

The point is to identify the ileocecal valve, with its pseudo-tumoral 

aspect, and to prevent confusion of the ileum with the appendix (Figure 

2, 3) [28]. The appendix connects gently with the cecum. It appears as a 

digestive structure with a blind tip, with an external transverse diameter 

of less than 6 mm. Its length is variable, oscillating from 2 to 25 cm [29]. 

The normal appendiceal wall is less than 3 mm [29]. The locations of the 

appendix are variable, retrocecal, retro-longitudinal, pre-pelvic and 

pelvic [24, 26, 29]. The normal appendix is compressible, without 

peristaltic wave. The appendiceal lumen contains hyperechoic material 

(air or residues) [31]. The content becomes hypoechoic, even anechoic, 

(A) (B) 
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when the appendix is full of liquid [18, 32, 33]. US examination is 

considered as normal when the entire appendix has been viewed [19]. 

The parietal flow of the normal intestine can be detected by Doppler US, 

using low velocity scales, identical to those used during venous system 

examinations. In the normal appendix, it is almost impossible to obtain 

a color Doppler signal [34-36]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: (A) longitudinal view of the ileum (arrowheads) which is 

oriented toward the caecum; the caecum is seen in cross-section 

(asterisk). (B) Longituinal view of the appendix (arrowheads) which is 

in the continuity of the caecal wall (asterisk). 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: US centered on the right paracolic gutter showing typical 

appendicitis appearance:  

(A) Cross-sectional view of the inflamed and enlarged appendix:  its 

transverse, diameter is 10 mm under compression; there is an infiltration 

of the periappendiceal fat (asterisk). 

(B) Longitudinal view of the inflamed appendix, which has a latero-

caecal position. 

 

Ultrasound appearance of acute appendicitis 

 

The US diagnosis of appendicitis is based on the visualization of an 

intestinal structure with a blind tip having a maximum diameter of at 

least 6 mm under probe compression and in connection with the cecum 

(Figure 4) [18, 24, 37-39]. Some studies report that physicians rely on 

the thickness of the wall which must be 3 mm or more, a smaller 

thickness being accepted if the appendix is distended upstream of an 

appendicolith or when the fluid filling the appendiceal lumen cannot be 

hunted towards the cecum [40]. Appendicolith is sometimes seen as a 

hyperechoic structure in the appendiceal lumen. A parietal hyperemia is 

visible in color Doppler mode, which allows to specify inflammation of 

the appendix when its transverse diameter is at the limit of the norm 

(Figure 5) [35, 36, 41, 42]. The changes in the appendicular environment 

detected with US are the infiltration of the adjacent fat, a small amount 

of fluid, enlarged mesenteric lymph nodes and collections adjacent to the 

inflamed appendix. Localized perforation may be evoked when the 

hyperechoic layer of the appendicular wall (the submucosa) has focally 

disappeared or when a collection is seen in close contact with the 

inflamed appendix [24, 41, 43]. Usually this localized perforation is 

better assessed with CT (Figure 6). The absence of color Doppler flow 

in an inflamed appendix is a sign of necrosis [34-36]. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Hyperhemia of the inflammatory appendix demonstrated with 

color Doppler mode. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: US and CT scan in the same patient: the initial US was 

followed by a CT because of the severe pain suggestive of 

pneumoperitoneum or abscess not identified or excluded with US. 

(A) Acute appendicitis (arrowheads), well detected with US,  where the 

periappendiceal fat infiltration is clearly seen.  

(B) On the CT, detection of periappendiceal gas (arrow) in relation to 

localized perforation of this inflamed appendix, not initially detected 

with US. 

 

Some publications have supported improved diagnostic performance 

through the use of harmonic or other specific modalities from one 

manufacturer to another. In our personal experience, the quality and 

fineness of the image significantly improves the confidence of the 

operator. The harmonic, used with the low frequency probes, proved 

sometimes useful to better delimit the environment of the inflamed 

appendix and recognize signs of localized perforation. 

 

How to proceed with an ambiguous US result? 

 

Different attitudes are possible, based on the degree of clinical suspicion. 

If it is high, the discussion will focus on performing a CT scan in the 

process, or monitoring the patient. Some studies propose to release the 

patient and conduct clinical follow-up by seeing them within 24 hours if 

(A) 

(B) 

(B) (A) 

(A) (B) 
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less than two of the following criteria are met: male sex, right iliac fossa 

pain migration, vomiting, leucocyte count > 12.0 x 109/ l [44]. 

 

III Tomodensitometry (CT) 

 

Key points 

 

A lot of publications have highlighted the predominant role of CT in the 

assessment of acute appendicitis. Some works have focused on the 

comparison between US and CT, demonstrating the superiority of CT, 

largely due to the independence of this technique from the operator's 

experience, relative to the type of patient and the presence of gaseous 

interfaces [45-49]. Two clinical situations are usually evoked: classic 

clinical presentation in a patient with acute and low abdominal pain and 

atypical clinical situations. In the first case, the CT results are as follows: 

a sensitivity of 97%, a specificity of 98% and a reliability of 98% [46]. 

In the second case (uncertain clinical situations), the results have a 

sensitivity of 92%, a specificity of 85% and an overall reliability of 90% 

[51]. 

 

Exam technique 

 

Among the many articles on the subject, two attitudes are promoted: the 

focused examination of the right iliac fossa and the overall abdominal 

examination, from the liver dome to the pubis. The focused technique 

has the merit of reducing the field of exploration but it imposes 

manipulations and complementary acquisitions when the appendix has 

not been detected on the initial series [52, 53]. The global examination 

includes all the possible appendiceal localizations and leads to 

alternative diagnoses whose percentage can exceed more than 60% [50, 

54]. The spiral CT is commonly made using reconstructed 3 mm thick 

sections, from the hepatic dome to the ischia. The other parameters used 

vary from one study to another: the mAs oscillate between 100, 200, 220, 

240, 320 and kVp from 120 to 140 [50, 54]. A low dose CT approach 

(with 100 to 120 KvP and 25 to 30 mAs) has been demonstrated as 

accurate as the standard dose CT for the diagnosis of acute appendicitis 

[55, 56]. A recent metaanalysis has confirmed this scenario [57]. The 

utility of multiplanar reconstructions has been validated [58]. In our 

practice, we use it only exceptionally and mostly in complex cases. 

 

Trends vary with regard to opacification, from the upper tract or colonic 

enema, and intravenous injection of contrast medium. In the UK and the 

USA, oral ingestion is used in more than 90% of cases, but much more 

rarely rectal opacification [50]. A total amount of 800 to 1000 ml of 

meglumine diatrizoate or meglumine ioxitalamate diluted from 2 to 5% 

has to be ingested at least 45 minutes before the CT examination [50, 52, 

54]. Rectal opacification is performed with a quantity of 40 ml of 

meglumine diluted in one liter of water; if the cecum is not filled with 

contrast on the scout-view, it is recommended to complete the enema 

with 250 ml of saline water [53]. However, the recent trend is to dispense 

with this rectal opacification despite the fact that it allows a better 

delimitation of the appendix and inflammatory changes of 

neighborhood. The overall reliability of the CT technique is significantly 

improved by intravenous injection of contrast medium [2, 54]. 100 to 

150 ml of contrast medium are injected intravenously at a concentration 

of 60% with an automatic injector at a rate of 2 to 4 ml / sec (more 

commonly at 3 ml / sec), the examination starting with a delay 70 

seconds. In our institution, 120 ml are injected with a delay of 70 sec, 

with a flow rate of 2.5 ml / sec [54]. The reader performance has been 

demonstrated as the most reliable factor for the diagnostic correctness of 

CT in case of acute appendicitis, when oral or intravenous contrast 

(isolated or combined), radiation dose [59]. The patient sex has also an 

impact in this setting. 

 

CT appearance of the normal appendix 

 

The appendix has a normal appearance in CT when it is completely filled 

with opacifying material, air or both, and its wall is less than 2mm, 

whatever the maximum transverse diameter. A normal unfilled appendix 

can have a transverse diameter from 4.2 to 12.8 mm if the adjacent fatty 

tissue is not modified or if there is no nearby inflammation and the 

enhancement of the appendicular walls is similar to that of the normal 

intestine [53, 60-64]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Three CT illustrations of typical acute  appendicitis:  

(A) Appendicitis in front of the psoas muscle (arrow): the appendix is 

slightly enlarged and its wall is hyper-attenuated. 

(B) Swollen appendix containing several appendicoltihes (arrowhead); 

the periappendiceal fat is infiltrated. 

(C) Thickened appendix containing an appendicolith at its center 

(arrowhead); the surrounding fat is finely infiltrated. 

 

CT appearance of true appendicitis 

 

Acute Appendicitis is diagnosed at two stages: the early form (frequent) 

and the advanced form (complicated, unusual) [8, 63]. We require two 

criteria in order to make the diagnosis of a simple and acute appendicitis: 

the visualization of a swollen appendix, with the diameter greater than 

6mm, with or without an enhancement of the wall and accompanied by 

an infiltration of peri-appendicular fat or the identification of an 

appendicolith associated with an infiltration of the pericaecal fat (Figure 

7) [60-65]. Secondary and non-specific anomalies of appendicitis are the 

presence of an appendicolith, the absence of contrast medium in the 

appendiceal lumen, extra-digestive gas, a fluid collection or lymph 

nodes, a localized thickening of the caecal walls [52-54, 60-62] (Figure 

8). The thickening of the wall of the cecum can take on a very localized 

appearance, resulting in an arrow-like structure of the cecal contrast, 

opposite the entrance of the inflamed appendix ("cecal arrowhead sign") 

(A) 

(C) 

(B) 
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[62]. This sign, related to appendicitis, is associated with a high 

specificity 100% and a sensitivity of 30%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Appendicitis not seen in US and clearly identified at CT. 

(A) US focused on the right iliac fossa: infiltration of pelvic fat and 

gazeous structures with a linear arrangement (arrows).  

(B) and (C) CT shows an enlarged and inflamed appendix (arrowhead), 

appendicolitis (arrow) and infiltration of periappendiceal fat. 

 

Advanced or complicated appendicitis is more difficult to diagnose due 

to changes in the environment of the right iliac fossa [62]. The appendix 

becomes unrecognizable, but the CT allows to visualize a segment of 

residual appendix included in the peri-caecal inflammatory magma. Due 

to the delay in diagnosis, one or more peri-appendicular collections are 

visible; the surrounding fat is infiltrated and the adjacent organs are 

inflamed (small bowel, gynecological organs or sigmoid colon). 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: CT required for clinical suspicion of a small bowel obstruction 

in an elderly patient. On the CT, significant inflammatory swelling of 

the appendix (arrowheads) with infiltration of neighboring fat. There are 

some distented small loops in the left hemiabdomen due to an adynamic 

reflex ileus. 

 

Sometimes, the clinical presentation of acute appendicitis may mimic the 

clinical and radiological picture of mechanical small bowel obstruction, 

more readily observed in the elderly patient (Figure 9) [13]. The purulent 

material occasionally points to the mesenteric venous network and 

causes pylephlebitis, complicated by hepatic abscesses (Figure 10) [65]. 

Extra-digestive air is also visible in contact with the inflammatory 

ileocecal junction, related to a localized and covered perforation (Figure 

11). In more severe form, a diffuse pneumoperitoneum is detected: CT 

is the best imaging method for detection of this crucial and severe 

complication [66]. 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: Complicated appendicitis with mesenteric vein 

thrombophleblitis. 

(A) Inflammatory involvement of the appendix (arrowhead): the 

appendix is hypervascularized and the adjacent fat is infiltrated. 

(B) Frontal view of the mesenteric venous network: expansive 

thrombosis of the ileocecal branch of the superior mesenteric vein 

(arrowheads) and infiltration of adjacent fat. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Perforated appendicitis not seen on US and detected with CT. 

(A) Ultrasonography of the right iliac fossa, showing a gazeous structure 

(arrowhead) fixed within the infiltrated pelvic fat. 

(B) and (C) The CT scan helps to conclude to a perforated acute 

appendicitis: the appendix is enlarged (arrow), there is ascitis and extra-

digestive gas (arrowhead). 

 

How to proceed with an ambiguous CT result? 

 

The reliability of the CT for appendicitis assessment is high: sensitivity 

(C) 

(B) (A) 

(A) (B) 

(B) 

(A) 

(C) 
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90-100%, specificity 91-99% [68]. Equivocal CT is debated in the 

literature. The equivocal scan cases range from 5 to 13% and in these 

cases, the surgical conclusion of appendicitis was finally noted in 13 to 

73% of cases [68]. In this series of 1344 patients admitted for suspicion 

of appendicitis, 22% had a CT read as positive, confirmed surgically in 

88%, 13% equivocal and confirmed as appendicitis in 30% and 64% as 

CT negative and with proven appendicitis in 0.2% [69]. In this study, the 

threshold value of the appendicular diameter was 9 mm. This study 

recommends that an equivocal CTs helps to recognize an appendicitis 

with a probability of surgical confirmation in 30% when the 

appendicular diameter equals or exceeds 9 mm. In another publication 

on the equivocal CTs of appendicitis, it is noted that the following signs 

point to the diagnosis of appendicitis at CT: enhancement of the 

appendicular wall, absence of gas in the lumen of the appendix, co-

existence of a neighboring inflammatory lesion, thickening of the walls 

of the appendix (3,54 mm ± 0,5) [1-4 ,66]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12 : CT frontal reformation illustrating the fluid distension of the 

appendix related to a non-complicated appendiceal mucocele.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: CT findings of an appendiceal  mucinous cystadenoma with 

high grade dysplasia causing the appendiceal mucocele : the appendix is 

distended and its wall is partially calcified. The surrounding fatty tissue 

is infiltrated. 

 

IV The mucocele of the appendix: a rare condition not to be 

ignored  

 

The appendiceal mucocele is a cystic dilatation of the appendix, which 

is filled with mucus (Figure 12). When this distended appendage breaks, 

it causes the peritoneal pseudomyxoma. This mucocele can be detected 

outside or during acute abdominal pain, such as suspicion of acute 

appendicitis. It is therefore important for the radiologist to mention such 

a diagnosis, whether with US or CT (Figure 13) [70]. Mucocoele appears 

as a blind cystic mass in the right iliac fossa. On US, its intraluminal 

echostructure is heterogeneous, mainly hypoechoic, with posterior 

acoustic reinforcement; the appearance of the contents is depending on 

the presence of necrosis, cell debris and the mucus consistency. The 

content can be stratified as an onion bulb and includes septas. In less than 

50% of cases there are fine parietal, arciform or punctiform, hyperechoic 

calcifications. On CT, the mucocele appears as a well-encapsulated thin-

walled cystic mass, the presence of parietal calcification may suggest the 

diagnosis, but this sign is only found in less than 50% of cases (Figure 

14). 

 

 

 

 

 

 

 

 

 

 

 

Figure 14: CT findings of a low-grade appendiceal mucosal lesion 

infiltrating the appendiceal wall and inflammatory adhesions closed to 

the  terminal ileum (arrows). Thin calcification is noted in the 

appendiceal fundus (arrowhead). 

 

The consequences of irradiation 

 

Many studies have highlighted the high value of CT in case of 

appendicitis. However, it is necessary to discuss about the consequences 

of the irradiation. Indeed, CT is responsible for 40 to 70% of irradiations 

in radiology, while it represents between 4 and 7% of the volume of acts 

performed in radiology [9, 71]. The dose delivered per examination is 

estimated to be between 8 to 20 mSv, with a current average of 10 mSv. 

Nevertheless, the practice of CT to rule out or confirm acute appendicitis 

makes it possible to avoid unnecessary expenditure and to reduce the 

number of unnecessary surgical procedures, with a reduction in short and 

long-term morbidity, in particular post-adhesive occlusions [71, 72]. 

 

Most radiation-sensitive patients receive first-line US according to 

international recommendations. If the patient is young and there is a 

trained operator, it is best to begin the assessment with US and then 

continue with a CT scan in case of doubt [68]. Many papers currently 

praise low-dose CT, reducing radiation doses by four fold (2 mSv vs 

8mSv) with the same sensitivity and specificity as the standard CT and 

should be favored in these young patients [55-59, 74]. In the context of 

pregnancy, before the advent of MRI in most major centers, some 

authors went so far as to propose CT when US was ineffective, provided 

that a targeted examination was performed. with a reduction of 

millimamps and using a high pitch [11, 75]. According to these studies, 

no more than 300 mrad are deliverated, which would be in the same order 

as that of a conventional pelvimetry (250 mrad); this dose is more than 

double the dose given to the fetal gonads during CT pelvimetry [76]. CT 

performed in pregnant women would reduce the current rate of 40% of 

the negative laparotomies. Until now, this high percentage was admitted 

and tolerated because of the high risk of complications in case of delayed 

diagnosis of appendicular perforation: the perforation rate is associated 
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with a four-fold risk of fetal mortality [11]. In addition, an adequate 

preoperative diagnosis would reduce the size of the incision when 

surgical exploration is required. 

 

In our practice and in agreement with the recommendations of the 

literature, the approach of a suspicion of appendicitis in the pregnant 

woman is based first on US, whose reliability is 50 to 77% in the specific 

context of pregnancy [77]. If US is inconclusive, MRI is the best 

modality to conduct. The technical difficulty in US is to identify the 

appendix, which moves from its usual location until the 3rd month of 

pregnancy to position itself at the lower part of the right hypochondrium 

at the 8th month [78]. Its identification is made even more complex when 

it moves behind the uterus. MRI is thus very efficient in the cases not 

solved with US and removes the option to perform a CT [77, 78]. The 

series include T2 sequences (with and without fat saturation) and 

optionally a T1 sequence without gadolinium injection. The basis of the 

diagnosis is identical to the CT scan, with appendicitis corresponding to 

dilatation of the appendix - blind tubular structure at the start of the 

cecum, filled with fluid (hypersignal on T2 weighted series) with an 

inflammatory environment at its periphery (hypersignal T2) (figure 15). 

 

 

 

 

 

 

 

 

 

 

 

Figure 15: Abdominal MRI showing acute appendicitis, confirmed on 

histology, this MRI having been performed following an inconclusive 

US scan:  

(A) Axial T2-weighted sequence: the appendix (arrowhead) is enlarged 

and filled with fluid and the surrounding fat is discreetly infiltrated.  

(B) Axial T2 weighted sequence with  fat saturation:  fine fluid effusion 

around the enlarged appendix (arrowheads). 

 

Contribution of imaging to the patient's outcome 

 

In a prospective study showing that the reliability of the CT scan was of 

98%, a change of strategy was noted in 59% of the cases [72]. The 

changes in attitude were as follows: the cancellation of a useless 

appendectomy, the cancellation of an unnecessary observation on the 

basis of a normal CT, a surgery decided on the basis of CT, identification 

of another diagnosis. The authors focused on cost reduction, taking into 

account the value of a needless appendectomy, a day of hospitalization 

for observation and the cost of a CT scan: a total of US $ 447 was saved 

per patient. More recently, it has been shown that reducing the number 

of misdiagnoses from 25 to 6% still requires a 32 to 84% increase in the 

rate of CT examinations [12]. 

 

In the specific case of the woman admitted for acute pain of the right 

iliac fossa, the rate of negative appendectomy falls from 50 to 17% when 

CT is considered as the method of choice [47]. Another study compared 

CT and US performance: the rate of negative appendectomy decreases 

from 28 to 7% related to CT and from 28 to 8% thanks to US [76]. The 

authors concluded that CT is preferable, even though both techniques are 

equally effective in reducing the number of negative appendectomies in 

older women or girls [79, 80]. CT reduces the number of perforated 

appendicitis in the elderly, which is most often not known at the time of 

emergency admission [13]. 

 

In our daily practice based on the European reference publications, the 

first radiological approach is based on US, because of its results and its 

safety [73, 78]. This approach involves being integrated with the clinical 

approach: the combination of the scoring system (Alvarado) with first 

choice US has been shown to be highly specific and sensitive and 

significantly reduces the costs for the patient and for public health [6, 

81]. CT is performed only in ambiguous cases, in case of US doubt or 

discordance between the clinic and imaging, especially in the obese 

patient [82]. However, in women, if there is a possibility of pregnancy, 

MRI is recommended after an inconclusive US [83]. This approach 

based on the use of imaging is in agreement with recent publications, 

showing more than 15% of unexpected diagnoses during the assessment 

of a suspicion of clinical appendicitis, which can be detected through 

imaging [84]. 

 

Conclusion 

 

This overview illustrates the benefits of current imaging methods for the 

assessment of acute appendicitis, which is still one of the most frequent 

abdominal emergencies. It confirms the key role of the radiologist in this 

case. A modern radiologist has to contribute to the diagnostic process 

with principles of a rational use of irradiation: begin its assessment with 

US, followed with a CT or an MRI when US is in doubt. 
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