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Acute appendicitis is one of the most common causes of acute abdominal pain and 

the most common condition requiring emergency surgery. Intestinal malrotation is a 

relatively uncommon condition. Depending upon the location of the cecum and 

appendix, patients with acute appendicitis in intestinal malrotation present 

atypically with abdominal pain localized on the site of appendicitis. Due to atypical 

presentation of central abdominal pain, other differentials presenting in this region 

should be excluded and accurate diagnosis should be made. 

We present a patient who came with central abdominal pain with elevated 

markers of inflammation. Contrast enhanced CT of abdomen in this patient revealed 

ectopic appendicitis located in supraumbilical region with signs of incomplete 

rotation of the bowel. CT played a pivotal role in identifying the underlying rotational 

abnormality of bowel, in localizing the inflamed appendix, identifying complications 

(perforation) and excluding other possible intra-abdominal pathologies. It was also 

helpful in surgical planning. Emergency laparotomy with appendectomy and lavage 

were performed on this patient who subsequently recovered. 

 

 

A 27-year male presented with severe central abdominal pain and persistent 

vomiting, associated with mild fever for 2 days. No past medical history of note. On 

examination, the patient was unwell, in pain, afebrile and hemodynamically stable. 

His abdomen was distended with diffuse tenderness and guarding, more so in the peri 

umbilical region. Bowel sounds were sluggish. Routine lab investigations revealed 

elevated C-reactive protein & total leucocyte counts and normal amylase levels.  

Erect chest radiograph revealed prominent transverse colonic loop in upper 

central abdomen; no evidence of pneumoperitoneum (Figure 1). Abdominal 

ultrasound revealed few fluid-filled mild dilated bowel loops in central abdomen 

showing to & fro peristalsis (Figure 2), mild free fluid in abdomen with internal 

echoes and diffuse probe tenderness in abdomen. 
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Figure 1. 

Erect Chest Radiograph 

- Prominent 

Transverse Colonic 

Loop in Upper Central 

Abdomen; No Evidence 

of Pneumoperitoneum. 

 

 

 

Figure 5. 

Sagittal Contrast 

Enhanced CT 

Abdomen - Appendix 

in Supraumbilical 

Region in Mid-Line, 

Appearing Thickened 

with Wall 

Enhancement; Extra-

Luminal Air Pockets 

Suggesting 

Pneumoperitoneum 

 

 

 

 

 

 

 

 

  Figure 2. 

Abdominal Ultrasound 

- Few Fluid Filled Mild 

Dilated Bowel Loops in 

Central Abdomen. 

 

 

 

   Figure 6. 

Axial Non Contrast CT 

Abdomen at 

Supraumbilical Level 

– Radiodense 

Appendicolith in 

Proximal Appendix; 

Extraluminal Air 

Pockets Suggesting 

Pneumoperitoneum. 

 

 

 

 

 

 

  Figure 3. 

Axial Contrast 

Enhanced CT Abdomen 

at Supraumbilical 

Level - Appendix in 

Supraumbilical Region 

in Midline, Appearing 

Thickened with Wall 

Enhancement 

 

 

 

 

 

 

 

   Figure 7. 

Axial Non Contrast CT 

Abdomen at 

Supraumbilical Level 

– Extraluminal Air 

Pockets Suggesting 

Pneumoperitoneum 

 

  Figure 4. 

Coronal Contrast 

Enhanced CT Abdomen 

- Appendix in 

Supraumbilical Region 

in Mid-Line, Appearing 

Thickened with Wall 

Enhancement; Wall 

Discontinuity in Mid 

Segment with 

Extraluminal Air 

Pockets Suggesting 

Perforation with 

Pneumoperitoneum 

 

 

 

 

 

 

 

   Figure 8. 

Axial Contrast 

Enhanced CT 

Abdomen at Renal 

Level – Mildly Dilated 

Jejunal Loops in Right 

Hemiabdomen 
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Figure 9. 

Axial Contrast 

Enhanced CT 

Abdomen at 

Renal Level – 

The Superior 

Mesenteric 

Artery Coursing 

Persistently 

Posterior to the 

Corresponding 

Vein 

 

Contrast CT abdomen was performed with oral and rectal 

contrast to look for the source of intra-abdominal infection, 

which revealed 

 Appendix in supraumbilical region in midline, appearing 

thickened with wall enhancement (measuring up to 14 

mm in maximum diameter) (Figures 3, 4 and 5). Ovoid 

radiodense appendicolith (12 x 4 mm) in proximal aspect 

(Figure 6). Presence of wall discontinuity in its mid 

segment with multiple extraluminal air pockets, 

suggestive of perforation (Figure 7). Adjacent 

inflammatory mass formation (measuring ~ 5 x 8.5 x 7 

cm) with minimally dispersed fluid, mesenteric fat 

stranding, lymph nodes (largest measuring 11 x 7 mm) 

and few adherent bowel loops. Minimal to mild dispersed 

free fluid in peritoneal cavity. 

 Transversely oriented cecum (Figure 4), located in 

supraumbilical region, to right of midline. Appendicular 

base at the level of L2 vertebral body. The hepatic flexure 

located normally after which the ascending colon was 

coursing medially with the cecum located in 

supraumbilical region. Rest of the colonic loops were 

normally located. Multiple mildly dilated jejunal loops 

were in right hemiabdomen (Figure 8). Normal caliber 

ileal loops in left hemiabdomen. The third & fourth parts 

of duodenum and the duodeno-jejunal flexure coursing 

inferiorly in midline. The superior mesenteric artery 

coursing persistently posterior to the corresponding vein 

(Figure 9). Findings were in favour of incomplete 

intestinal rotation.  

 

With the above image findings, diagnosis of perforated 

appendicitis with appendicolith and inflammatory mass 

formation in supraumbilical region in a case of incomplete 

intestinal rotation was made. 

 

 

DI SCU S SI ON O F MANA G E ME NT  

 

The patient underwent emergency laparotomy which 

confirmed the radiological diagnosis. Appendectomy (Figures 

10 and 11) & lavage were performed, and abdominal drains 

were kept. He was allowed oral fluids after 6 days and 

semisolids after 8 days, which he tolerated. The drains were 

removed on 9th day and the patient was discharged. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. 

Intraoperative 

Figure – 

Inflamed 

Appendix with 

Appendicolith in 

Supraumbilical 

Region 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11. 

Post-Surgical 

Specimen – 

Inflamed 

Appendix with 

Appendicolith 

 

 

DI SCU S SI ON  

 

Acute appendicitis is one of the most common causes of acute 

abdominal pain and the most common condition requiring 

emergency surgery. It occurs secondary to appendicular 

luminal obstruction causing fluid accumulation, distension, 

inflammation and finally in undiagnosed, perforation.1, 2 The 

case fatality rate increases from < 1 % to > 5 % with 

perforation. 

It classically presents with abdominal pain (initially 

periumbilical, later localized to right iliac fossa), fever and 

vomiting in most patients. However, in about a third of 

patients the presentation may be atypical.4  

The diagnosis is based on clinical & laboratory findings 

supported by radiological investigations. Ultrasound is non-

invasive, rapid, widely available, relatively inexpensive, and 

non - ionizing and is the first line of investigation. However, it 

is particularly challenging in large and overweight adults.5 On 

ultrasound, appendicitis is diagnosed if the outer appendiceal 

diameter measures 6 mm or greater in cross section with 

periappendiceal inflammatory fat changes. With perforation, 
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there is loculated pericecal fluid, phlegmon or abscess 

formation.6 CT is more precise and reproducible with better 

diagnostic accuracy of 93 – 98 %.3,7 CT is better than 

ultrasound in revealing a normal appendix. An inflamed 

appendix on CT scan is larger than 6 mm in diameter and has 

appendiceal wall thickening and enhancement after contrast 

media infusion. CT scans also reveal periappendiceal 

inflammatory changes, including inflammatory fat stranding, 

phlegmon, free fluid, free air bubbles, abscess, and 

adenopathy.8 Disadvantages of CT include possible iodinated – 

contrast-media allergy, patient discomfort from 

administration of contrast media, exposure to ionizing 

radiation and cost. 

Intestinal malrotation is a relatively uncommon condition. 

It occurs secondary to errors of rotation of the midgut about 

the superior mesenteric artery during weeks 5 – 10 of foetal 

life and subsequent abnormal fixation to the peritoneal wall. 

Up to 60 % of patients with intestinal malrotation present in 

the first month of life and another 20 % present between 1 and 

12 months, classically with bilious vomiting. 

Lesser (incomplete) degrees of intestinal malrotation may 

present in adult life9 which may be incidentally detected or 

may present with acute bowel ischemia or bowel obstruction 

secondary to volvulus or with chronic abdominal pain.10 

Treatment of such incidentally discovered malrotation in 

asymptomatic patients older than 1 – 2 years of age remains 

somewhat controversial.11 

Depending upon the location of the cecum and appendix, 

patients with acute appendicitis in intestinal malrotation may 

present atypically with abdominal pain localized on the site of 

appendicitis. In the present case, incomplete rotation of the 

bowel was incidentally discovered in a previously 

asymptomatic adult patient, who presented with central 

abdominal pain secondary to ectopically located acute 

appendicitis. 

Due to atypical presentation of central abdominal pain, 

other differentials presenting in this region should be 

excluded and accurate diagnosis should be made. CT played a 

pivotal role in identifying the underlying rotational 

abnormality of bowel, in localizing the inflamed appendix, 

identifying complications (perforation) and excluding other 

possible intra-abdominal pathologies. It was also helpful in 

surgical planning. Ultimately, diagnostic laparotomy and 

laparoscopy may be very useful both in establishing the 

differential diagnosis in doubtful cases and in performing the 

definitive surgery.12 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

CONC LU S ION S  
 

 

The occurrence of a common pathology like acute appendicitis, 

in an uncommon pre-existing condition like intestinal 

malrotation, leads to a diagnostic dilemma. Accurate diagnosis 

can be achieved by keeping in mind this possibility and with 

the use of cross sectional imaging modality, especially contrast 

enhanced CT which provides vital information about the 

disease process, possible complications and helps in surgical 

planning. Hence CT must be utilized in such cases to clear the 

dilemma and start treatment at the earliest, thus saving the 

patient from a life threatening complication. 
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