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Patient: Female, 13
Final Diagnosis: Left upper quadrant appendicitis
Symptoms: Left upper quadrant abdominal pain
Medication: -
Clinical Procedure: Laparoscopic ladd’s procedure
Specialty: Surgery

Objective: Congenital defects/diseases

Background: Appendicitis is the most common cause of abdominal pain requiring emergent surgical intervention. Although
typically presenting as right lower-quadrant pain, in rare cases it may present as left upper-quadrant pain sec-
ondary to abnormal position due to intestinal malrotation. Since atypical presentations may result in diagnos-
tic and management delay, increasing morbidity and mortality, accurate and prompt diagnosis is important.
Therefore, acute appendicitis should be considered in the differential diagnosis of left upper-quadrant abdom-
inal pain. In this setting, medical imaging plays a key role in diagnosis. We report a case of a 13-year-old fe-
male with undiagnosed intestinal malrotation presenting with left-sided acute appendicitis.

Case Report: A 13-year-old Hispanic female presented at the emergency room with anorexia and left upper-quadrant abdom-
inal pain with involuntary guarding. The laboratory work-up was remarkable for elevated white blood cell count
and elevated erythrocyte sedimentation rate. A nasogastric tube was placed and abdominal x-rays performed
to rule-out bowel obstruction, showing distended bowel loops throughout all abdominal quadrants, with sig-
moid and proximal rectal gas, raising concern for ileus rather than an obstructive pattern. Lack of symptom-
atic improvement prompted an IV contrast-enhanced abdominopelvic CT, revealing intestinal malrotation and
with an inflamed left upper-quadrant appendix. Surgical management proceeded with a laparoscopic Ladd’s
procedure.

Conclusions: Acute appendicitis may present with atypical symptoms due to unusual appendix locations, such as in malro-
tation. Most cases are asymptomatic until development of acute complications, requiring imaging for diagno-
sis. Clinicians and radiologists should have a high index of suspicion and knowledge of its clinical presenta-
tions to achieve early diagnosis and intervention.
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Background

Appendicitis is the most common cause of abdominal pain re-
quiring emergent surgical intervention. Since delay in diagno-
sis increases morbidity and mortality, its diagnosis should be
emergent. Usually, it presents with vague periumbilical abdom-
inal pain that subsequently radiates to the right lower quad-
rant. One should be aware that approximately 33% of patients
with acute appendicitis present with pain in locations other
than the right upper quadrant, for which left-sided abdominal
pain should raise suspicion for such diagnosis. Left-sided acute
appendicitis is most commonly seen with congenital anoma-
lies such as midgut malrotation and situs inversus totalis [1].
Its rarity may lead to a wrong diagnosis. False-negative diag-
nosis increases adverse outcomes such as appendiceal rupture
or abscess formation. Despite radiological imaging advances,
diagnosis of acute appendicitis remains a challenge. This case
demonstrates the importance of recognizing appendicitis as a
cause of left upper-quadrant pain.

Case Report

We present a case of a 13-year-old Hispanic female with past
medical history of epilepsy, autism, and bilateral hip dysplasia,
who presented at the emergency room with anorexia and left
upper-quadrant abdominal pain. The patient had no prior ab-
dominal surgical history. Physical examination revealed a de-
pressible abdomen with epigastric tenderness and left upper-
quadrant pain upon palpation, as well as involuntary guarding.
Laboratory work-up was remarkable for elevated white blood
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cell count (13.4 with neutrophilic predominance of 10.60) and
elevated erythrocyte sedimentation rate of 82. A nasogastric
tube was placed and initial imaging was performed with su-
pine antero-posterior and lateral cross-table abdominal x-
rays to rule-out bowel obstruction. These showed distended
small and large bowel loops throughout all abdominal quad-
rants, with sigmoid and proximal rectal gas, raising concern
for ileus rather than an obstructive pattern (Figure 1). In view
of the lack of symptomatic improvement, an IV contrast-en-
hanced abdominopelvic CT was performed, showing a non-
obstructive gas pattern with a left upper-quadrant fluid-filled
dilated appendix, with hyper-enhancing walls, surrounding in-
flammatory fat stranding, and multiple pericecal mesenteric
lymph nodes (Figure 2). Additionally, there was inversion of
the superior mesenteric artery (SMA) and superior mesenter-
ic vein (SMV) relationship, with the SMA identified in the right
(Figure 3), the small bowel located at the right hemi-abdomen,
and the ascending colon at the left abdominal quadrant with
the cecal tip at the left upper quadrant. Findings were consis-
tent with midgut malrotation and acute, non-complicated left
upper-quadrant appendicitis with associated reactive lymph-
adenopathy. Incidentally, multiple spleniculi were seen at the
left upper quadrant (Figure 4), as well as a partial dorsal pan-
creatic agenesis (Figure 5). Emergent surgical intervention was
performed with laparoscopic Ladd’s procedure.

Discussion

Acute appendicitis is a common cause of surgical emergen-
cies, with an incidence rate of approximately 1 in 400 in the

CROSS-TABLE
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Figure 1. Supine antero-posterior (A) and lateral cross-table (B) abdominal x-rays show distended small and large bowel loops
throughout all abdominal quadrants, with sigmoid and proximal rectal gas, raising concern for ileus rather than an
obstructive pattern. A few nonspecific air fluid levels are also seen.
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Figure 2. Axial (A, B) and coronal (C) Images of an IV contrast-enhanced abdominopelvic CT demonstrates a left upper-quadrant
fluid-filled dilated appendix, with hyper-enhancing walls, surrounding inflammatory fat stranding, and multiple pericecal
mesenteric lymph nodes.

United States. Usually, acute appendicitis is a straightforward
clinical diagnosis, but sometimes may present with atypical
symptoms, which may lead to a different diagnosis. Normally,
the appendix is in the right iliac fossa, leading to right lower-
abdominal pain when inflamed. During growth and develop-
ment, the cecum undergoes changes in form and position, af-
fecting its final anatomical location [2]. Since its position can
vary considerably, appendiceal abdominal pain may manifest
as an acute abdominal pain radiating to the left iliac fossa,
sub-hepatic region, promontoric, pelvic, and splenic regions [2].
Congenital anomalies such as midgut malrotation also affect
these atypical presentations, such as in our case of a 13-year-
old female presenting with LUQ pain due to her congenital in-
testinal malrotation, which was diagnosed after performing CT
imaging. Malrotation in adolescence and adulthood is usual-
ly not considered due to its nonspecific presentation, and the
radiologist may be the first to encounter this important diag-
nosis as an incidental imaging finding or as the cause of acute
abdominal symptoms [3].

Intestinal malrotation is a congenital anomalous rotation of
the gut around the superior mesenteric artery axis during
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embryogenesis, resulting in the misplacement of the duode-
no-jejunal junction to the right midline [1]. Even though its
symptoms present early in life, some individuals (0.1-0.5%)
progress to adulthood and remain asymptomatic [4]. However,
it may also lead to complications such as midgut volvulus, or
as in our case, to left-sided acute appendicitis. The best way
to diagnose it is by CT imaging showing focal inflammation
within the abdomen, and inversion in the SMA/SMV relation-
ship with the SMA on the right and the SMV on the left, and
large bowel predominantly on the left and small bowel pre-
dominantly on the right [4].

Additionally, as described in many studies, polysplenia (left-
sided isomerism) may be seen in patients with intestinal mal-
rotation or other intestinal anomalies, predominantly in fe-
male patients. Usually, patients die during their first years of
life due to severe cardiac defects, but 5-10% will have nor-
mal heart or minor cardiac defects, reaching adulthood with-
out complications [3,5]. Left isomerism tends to present lat-
er in life with abdominal complications, as is less associated
with congenital heart disease. As seen in the literature, not
all characteristics of this syndrome are present in all cases,
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Figure 3. Axial (A) images of an IV contrast-enhanced abdominopelvic CT show inversion of the superior mesenteric artery (SMA
arrow) and superior mesenteric vein (SMV*) relationship, with the SMA identified in the right. Coronal (B) images show a
dilated cecum and ileocecal valve(arrow) with an inflamed appendix (*) at the left upper quadrant. The small bowel is located

at the right hemi-abdomen.

Figure 4. Coronal (A) and axial (B) images incidentally show multiple spleniculi (*) seen through the left upper quadrant.

which is why there is no single pathognomic abnormality to
characterize this rare syndrome [6]. However, it may include
multiple spleens, visceral heterotaxia, right-sided stomach, in-
testinal malrotation, short pancreas, preduodenal portal vein,
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and inferior vena cava anomalies [7]. The liver and gallbladder
may be normal in shape and location or may be at midline.
Unless they present for imaging, these patients will go undi-
agnosed [3]. Besides polysplenia and intestinal malrotation,
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Figure 5. Short and truncated pancreas, as can be seen with
partial dorsal pancreatic agenesis.

our patient had some of these CT findings, including a partial
dorsal pancreatic agenesis “short pancreas”, another com-
mon congenital defect that is associated with heterotaxy-
linked polysplenia [8,9].

Heterotaxy syndrome is not clearly described in the literature.
Burton et al. found variations in how heterotaxy-associated
anomalies were described, diagnosed, and reported [10]. The
definition, nomenclature, and classification of this syndrome
and its presenting defects are not well established, but it has
been described as an incomplete lateralization disorder that
results in any arrangement of the viscera across the left-right
axis that differs from its normal position. However, Burton et al.
classified patients according to whether they had asplenia or
polysplenia and at least 1 other known developmental asso-
ciation with heterotaxy and/or polysplenia syndrome. They
found that only 55.6% of patients presented with total anom-
alous systemic venous return, and 48.9% had bilateral bilobed
lungs [10]. Due to our inability to evaluate our patient’s car-
dio-pulmonary anatomy, this syndrome cannot be ruled out.
Thus, since our patient did not present with interrupted IVC
anomalies, preduodenal portal vein, or other associated vas-
cular anomalies, but presented with intestinal malrotation,
multiple spleens, and partial agenesis of the dorsal pancreas,
a milder presentation of polysplenia syndrome was suspected.

Despite controversies, surgical correction by Ladd’s procedure
continues to be the criterion standard for all operative candi-
dates with malrotation. Laparoscopic Ladd’s procedure seems
to be as effective as the standard open Ladd’s procedure [3,11].
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It consists of complete division of all right-sided peritoneal
bands, reduction of any noted volvulus, widening of the small
bowel mesentery, and appendectomy with rearrangement of
the small bowel on the right side of the peritoneal cavity and
the colon on the left side. Long-term follow-up is recommend-
ed due to risks of new symptoms of midgut volvulus, or small
bowel obstruction due to band adhesions [11]. Open versus
laparoscopic approaches have been described but there is no
consensus on which approach is best. However, the laparo-
scopic approach has been shown to be associated with short-
er postoperative length of stay [12,13].

However, several other pathological conditions such as splenic
abscess, peptic ulcer, colitis, and nephrolithiasis may present
with LUQ pain. Thus, a high suspicion of this presentation is
imperative to perform appropriate imaging and correctly di-
agnose acute appendicitis in such rare cases.

To the best of our knowledge, the most extensive review of
left upper-quadrant appendicitis was performed in 2010, re-
porting 95 cases, in which there was an incidence of 24% as-
sociated with malrotation and 7.3% presented with left upper-
quadrant pain. In our study, ages ranged from 8 to 82 years
old (mean, 26.5+16.4 years), leading to the conclusion that
malrotation is not exclusively diagnosed during infancy [1].

Conclusions

Acute appendicitis may present with atypical symptoms due
to its numerous variants in anatomical position. Intestinal mal-
rotation is a rare but important cause of left-sided acute ap-
pendicitis. Other congenital and associated vascular anoma-
lies are rarely encountered and incidentally detected when
patients are being evaluated for other reasons. Delay in diag-
nosis may be detrimental to the prognosis of these patients.
Imaging is key to accurately diagnosing this condition, with
helical computed tomography (CT scan) being the preferred
modality. Therefore, radiologists must be aware of their exis-
tence and be able to recognize them to avoid surgical compli-
cations and major intraoperative injuries.
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