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a b s t r a c t 

Intestinal nonrotation is the most common type of mid-gut anomaly where the small bowel 

predominantly occupies the right side of the peritoneal cavity, while the colon primarily re- 

sides on the left. The occurrence of acute appendicitis in mid-gut anomalies poses a serious 

diagnostic challenge due to unprecedented clinical and imaging features. Here we present 

a 20-year-old female who came to the hospital with left lower abdominal pain of 3 weeks 

duration, referred with a diagnosis of tubo-ovarian abscess. Further evaluation with an ab- 

dominopelvic CT scan revealed ileocecal junction in the left lower quadrant with a well- 

defined appendiceal abscess. The absence of a prior diagnosis of nonrotation, combined 

with the atypical presentation of pain, complicates the diagnosis of appendicitis. We em- 

phasize the significance of considering left-sided appendicitis as a potential diagnosis for 

left-sided abdominal pain and recommend early cross-sectional imaging to prevent com- 

plications and improve surgical outcomes. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

Introduction 

Acute appendicitis is the most frequent cause of acute ab-
domen, with a lifetime risk of 8.6% in males and 6.7% in
females [ 1 ]. The classic symptoms of acute appendicitis in-
clude abdominal pain typically starting around the belly but-
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ton and then migrating to the right lower quadrant, nau-
sea, loss of appetite, and low-grade fever [ 2 ]. However, atyp-
ical presentation can create a diagnostic dilemma especially
when the appendix is found in an unexpected location. Pa-
tients with mid-gut nonrotation and malrotation may exhibit
left lower quadrant pain, leading to delayed diagnosis and
management. 
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Clinical presentation 

A 20-year-old female presented to the emergency department
with a complaint of left lower abdominal pain that started 3
weeks ago and has progressively increased in intensity. As-
sociated symptoms include a low-grade fever, loss of appetite,
and vomiting. The patient denies experiencing abdominal dis-
tension or diarrhea. She has no history of chronic illness and
had a regular menstrual cycle, with her last normal menstrual
period occurring 15 days before presentation. Additionally, she
reports no vaginal discharge. Upon physical examination, the
patient appeared unwell. Vital signs indicated a fever of 38.1 °C,
while other parameters were within normal limits. An abdom-
inal assessment revealed a soft abdomen with guarding in
the left lower quadrant, along with rebound tenderness. Lab-
oratory investigations revealed an elevated white blood cell
count of 12,000 per microliter ( μL) with a left shift of 78%. Urine
human chorionic gonadotropin (HCG) test returned negative.
Based on these findings, the patient was referred to our hos-
pital with a presumptive diagnosis of tubo-ovarian abscess.
Subsequent ultrasound imaging was conducted, revealing a
left lower quadrant small bowel thickening accompanied by a
localized abscess. 

Imaging findings 

Pre- and postcontrast CT showed intestinal nonrotation with
small bowel loops confined to the right side of the abdomen
and colon predominantly to the left of the midline ( Fig. 1 ).
At the L2 vertebral body level the superior mesenteric artery
(SMA) is located to the right of the superior mesenteric vein
( Fig. 2 ). Fig. 3 shows, left lower quadrant well-defined hypo-
dense collection with a thick enhancing wall with adjacent
Fig. 1 – (A) Axial, (B) Coronal postcontrast scan reveals the small 
while multiple large bowel loops are observed on the left (red arr
mesenteric fat stranding and a blind-ended bowel lumen hav-
ing a thick enhancing wall terminating in the mal-positioned
cecum likely representing the appendix ( Fig. 3 ). 

Discussion 

Intestinal malrotation arises as a congenital anomaly, origi-
nating from an aberrant rotation of the gut during its return
to the abdominal cavity in embryogenesis [ 3 ]. 

During normal embryogenesis, at the sixth week, the bowel
herniates into the base of the umbilical cord and rapidly elon-
gates, this process is called “physiological umbilical hernia-
tion”. and By 12 weeks of gestation, it returns to the abdominal
cavity and fixation in the normal position in the abdomen, af-
ter undergoing a complex ∼270-degree counter-clockwise ro-
tation [ 4–6 ]. Midgut malrotation arises when the process of in-
testinal rotation and fixation deviates from its typical course.
In cases of incomplete rotation, characterized by less than a
180 ° rotation, and intestinal nonrotation, where rotation falls
below 90 °, the midgut assumes an abnormal configuration [ 7 ].
This anomaly disrupts the normal positioning of the cecum
and appendix. In malrotation, these structures will be located
in the right upper quadrant, in a subhepatic location. Con-
versely, nonrotation may lead to the appendix being situated
in the left lower quadrant [ 8 ,9 ]. 

The overall incidence of intestinal malrotation is unknown
because some patients will present years later or remain
asymptomatic for life but it is estimated to occur in up to
1:500 live births [ 4 ,10 ]. Rotational anomalies are typically diag-
nosed in newborns and young infants, with up to 75% of symp-
tomatic cases occurring in newborns and up to 90% within the
first year of life [ 7 ,11 ]. The clinical manifestations of malrota-
tion in older children and adults are less specific compared
to younger patients, making the diagnosis more challenging.
intestine occupying the right hemiabdomen (green arrows), 
ows). 
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Fig. 2 – Axial postcontrast scan at the level of L2 vertebrae, Inversion of the superior mesenteric artery (SMA) and superior 
mesenteric vein (SMV) relationship is noted, with the SMA positioned on the right and the SMV on the left. Red arrow- SMA 

and Blue arrow- SMV. 

Fig. 3 – (A) Axial, (B) Coronal postcontrast axial scan at the level of sacral promontory, well-defined hypodense collection 

with thick enhancing wall and surrounding mesenteric fat stranding. The appendiceal tip is seen (green arrows) to the left 
of the collection with a dilated lumen measuring 9.8 mm with a thick enhancing wall. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Among adults, the most common symptom is a history of
unexplained, chronic intermittent abdominal pain, which ac-
counts for approximately 22% of cases [ 12 ]. 

Even though, patients with acute appendicitis present with
a classic history of anorexia and periumbilical pain followed
by nausea, right lower quadrant pain, and vomiting. Atypi-
cal appendicitis presentations can occur due to anatomical
anomalies, in extremes of age, pregnancy, and coexisting con-
ditions such as GI malignancies [ 13 ]. 
Therefore, maintaining a high index of suspicion as well as
early cross-sectional imaging is important to prevent compli-
cations and improve outcomes. In our patient’s case, due to
the presentation of an atypical course, the diagnosis was de-
layed, ultimately resulting in an appendiceal abscess which
warranted laparotomy and abscess drainage. It is thought to
be the most frequent complication of acute appendicitis and
often occurs in the 5 to 10 days following a perforated ap-
pendix [ 14 ]. 
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Although the incidence of appendicitis in a malrotation gut
is not well documented. it was first described by King in 1955
[ 15 ]. Since then, it has been described by many authors [ 16–22 ].
Therefore, we suggest that clinicians should keep the possi-
bility of left-sided acute appendicitis for an acute abdomen
presenting with left lower abdominal pain. 

Management 

An elongated left McBurney point incision was made and
drainage of the left lower quadrant abscess collection was
done. The appendix tip is identified adjacent to the collection
and appendectomy was done. Copious irrigation was made
with normal saline. The patient was put on intravenous an-
tibiotics for 5 days after the surgery. No features of ileus were
noted and the surgical wound is clean with no signs of infec-
tion. The patient was discharged after 6 days of hospital stay.

Conclusion 

Early clinical suspicion and imaging are crucial for atypical
presentation of appendicitis occurring in malrotation. Timely
recognition can prevent complications such as appendicular
abscesses and peritonitis leading to better outcomes for pa-
tients. 

Patient consent 

Written informed consent was obtained from the patient’s
parents for anonymized patient information to be published
in this article. 
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