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The role of computed tomographic colonography in the diagnosis of an inverted appendix 
is described in an adult woman, with Mayer-Rokitansky-Küster-Hauser syndrome, who 
underwent a laparotomy during her childhood for severe abdominal pain. According to the 
patient, both a hysterectomy and an incidental appendectomy were performed.

Introduction
This report underscores the importance for radiologists to consider appendiceal inversion after 
appendectomy by any method when interpreting computed tomography colonography (CTC) 
images. Such awareness could reduce unnecessary interventions, such as colonoscopy.

Case report
A screening CTC was performed in 2012 on a 53-year-old asymptomatic woman who reported 
a hysterectomy and an appendectomy as part of her surgical history. The significant finding at 
CTC was a 5 cm linear structure arising from the appendiceal orifice in the caecal pole (Figure 1a). 
The structure projected into the colonic lumen on the prone study (Figures 1b–1c) but changed 
shape in the supine position (Figures 1d–1e). The translucent display showed high-attenuation 
tissue interspersed with areas of fat (Figure 1f). The appearance was that of an intact inverted 
appendix but, with the patient’s recall of an appendectomy, a pedunculated polyp was considered. 
The remainder of the colon was normal.

Upon further questioning following the CTC, the patient, whose childhood medical and surgical 
records were not available, provided an articulate verbal report of her surgical history. She recalled 
that at the age of 15 years she developed acute lower abdominal pain without vaginal bleeding 
which necessitated an emergency laparotomy. According to the patient, the intra-operative 
findings included haematometra within a hypoplastic uterus and she was diagnosed with Mayer-
Rokitansky-Küster-Hauser (MRKH) syndrome. The patient was certain that the surgeon had 
informed her that both a hysterectomy and an appendectomy were performed during the surgery.

A same-day optical colonoscopy was performed which confirmed the presence of a 5 cm elongated 
structure compatible with an inverted appendix (Figure 2). Histological analysis confirmed 
normal mucosa with numerous small benign lymphoid aggregates of colonic mucosa. She was 
advised to undergo CTC screening every 5 years.

Discussion
The vermiform appendix is part of the caecum. Its length varies from 2.5 cm to 33 cm.1,2 Its 
average length is between 5 cm and 10 cm and its base is usually situated 2 cm below the 
ileo-caecal valve. Its intra-abdominal position may vary widely, depending on the peritoneal 
fold which represents the mesentery of the appendix.1 The appendix in this case report was of 
average length, namely 5 cm.

Appendectomy for acute appendicitis remains one of the most frequently performed surgical 
procedures.3,4 From the patient’s recall, she underwent a simple appendectomy at the time of 
abdominal surgery to prevent the risk of future acute appendicitis.4,5 According to her, the 
procedure was performed when she had a hysterectomy at the age of 15 years, at which stage 
Mayer-Rokitansky-Küster-Hauser syndrome, belonging to class 1 Müllerian duct anomalies,6 
was diagnosed. Historically, incidental appendectomy was performed mainly during open 
cholecystectomy and gynaecological operations.4,5
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FIGURE 1: Prone air contrast colon map (a) shows an elongated structure (arrow). The prone 3D image (1b) shows the intact vertical appendix (arrow). The 2D prone axial 
view (1c) shows the vertical appendix (arrow). The 3D supine view (1d) shows the appendix (circled) surrounded by barium. The 2D supine view (1e) shows the appendix 
at the base of the caecal pole (circled). The prone translucent display (1f) shows the appendix (yellow arrows) with a small pool of barium at the tip (black arrow).
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A full length appendix was noted during the CTC study 
which indicated that surgical resection of the appendix 
had not taken place (see Figures 1a–1c). The CTC images 
favoured a simple inversion appendectomy as the most likely 
procedure. Variations of this type of surgery would include 
inversion-ligation appendectomy, as well as appendectomy 
with stump inversion.3,7,8,9 Simple inversion appendectomy 
comprises ligation and division of the mesoappendix, full 
length inversion into the caecum and a seromuscular purse-
string suture placed around the base of the appendix.9,10 With 
simple inversion or inversion ligation, 31% of the appendices 
disappear and 69% remain visible, floating in the caecal 
lumen.8 The shape of the appendix may alter with postural 
change,1 as shown in Figures 1b–1e in the present report.

Figures 1a–1c depict an inverted appendix in the caecal lumen. 
Simple inversion3 involves devascularisation of the appendix 
through ligation and cutting of the mesoappendix.9,10 An 
alternative technique, known as inversion-ligation, has also 
been employed which eliminates most of the appendix. The 
last 2 mm–4 mm of the appendix near the base is kept from 
protruding from the caecal wall. Using absorbable suture 
material, the stump is tied and the appendix base is buried 
by a purse-string suture. This technique devascularises 
the appendix which causes it to necrose; it then becomes 
detached and may appear in the stool within a few days post-
surgery.9,10

Incidental appendectomy comprises removal of the appendix 
at the time of surgery for other unrelated conditions.11 Chalya 
and Mchembe12 showed that simple ligation was as good 
as and probably better than inversion of the appendiceal 
stump. Pathological inversion should not be confused with 
therapeutic inversion. Pathological inversion may be secondary 

to appendiceal pathology, such as benign adenomas, malignant 
tumours,13 mucocele or appendiceal endometriosis,14 and may 
result in appendiceal intussusception.2

Despite the appendix in the present patient having apparently 
been inverted 38 years previously, it appeared intact and was 
of average length. A pedunculated polyp was considered in 
the differential diagnosis, but excluded as no definitive head 
was noted during the CTC examination. A 3D diagnostic 
translucent display (Figure 1f) was used at it provides a semi-
transparent view in different colours beneath the surface.15 The 
software’s different colour attenuation values are: red indicates 
soft tissue; white indicates high attenuation values, such as 
barium; green indicates negative values in the fat attenuation 
range; and blue indicates negative values, such as air.

Radiologists should be aware of appendiceal inversion 
after appendectomy by any method; this awareness might 
possibly reduce unnecessary interventions, such as optical 
colonoscopy.11 In addition, radiologists need to consider 
the different forms of appendectomy performed prior to 
the laparoscopic approach4,12 because the procedure might 
have been of the inversion variety as opposed to surgical 
removal.  Asymptomatic appendiceal intussusception 
should be included in the differential diagnosis of a 
suspected inverted appendix.2

Conclusion
In the present report, the patient’s recall of an appendectomy 
caused confusion during a screening CTC examination. The 
diagnosis of an inverted appendix using CTC should not 
present a diagnostic dilemma if the radiologist remembers that 
a history of an appendectomy might not necessarily equate 
with complete removal of the appendix. When radiologists 
encounter CTC findings similar to those discussed in the 
present report, they should ascertain whether the surgery 
was performed at a time when appendiceal inversion was 
common practice.7
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