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INTRODUCTION:  Abdominal  pain  due  to  acute  appendicitis  in  one  of  the  most  causes  of access  to  Emer-
gency  Room  requiring  surgical  consult  and  treatment.  The  occurrence  of  anatomical  anomalies  should
be  considered  especially  when  clinical  and  imaging  features  are  misleading.  In these cases  laparoscopic
surgery  can  be a safe  tool  in  order  to confirm  uncertain  diagnosis.
CASE  REPORT:  We  report  a case  of  acute  appendicitis  in a 23-year-old  Caucasian  men  with  situs  viscerum
inversus  detected  on  radiological  investigation.  Laparoscopic  approach  was  used  to  confirm  the diagnosis
and to perform  appendectomy.  Trocars  placement  was  tailored  for this  peculiar  case.
DISCUSSION:  One  third  of  patient  with  acute  appendicitis  complains  abdominal  pain  in an  unexpected
location  due  to  various  anatomical  position  of  appendix.  Left-sided  acute  appendicitis  is a  cause  of  mis-
diagnosis  and  it can  occur  in  association  with  anatomical  anomalies  such  as  situs  viscerum  inversus  and
Urgent laparoscopy midgut malrotation.  Laparoscopic  surgery  may  represent  a valuable  approach  in  terms  of  differential
diagnosis  and  treatment  in  these  patients.
CONCLUSION:  Left-sided  acute  appendicitis  should  always  be considered  in  young  male  patients  with
left  lower  quadrant  pain.  Laparoscopic  approach  is  useful  and  safe  procedure  both  for  diagnosis  and
treatment  of  these  unclear  clinical  pictures.

© 2020  Published  by  Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
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1. Introduction

Abdominal pain due to acute appendicitis is one of the most
frequent causes of access to Emergency Room that requires sur-
gical consult and treatment. We  can use several scoring systems
to increase the clinical diagnostic accuracy in patients with symp-
toms of suspected acute appendicitis. One of the most diffused is
the Alvarado Score [1] which is useful to enable risk stratification
in patients with acute abdominal pain. This score takes into consid-
eration some clinical findings such as migration of pain, anorexia,
nausea; objective signs like tenderness in right lower abdominal
quadrant, rebound pain, body temperature, and laboratory exams

as leucocytosis. Score results should be evaluated in order to help
the decision making process towards discharge, observation or sur-
gical procedure. Further investigations, like abdomen ultrasound
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nd CT scan can be required when the differential diagnosis based
nly on clinical findings is uncertain. Although the algorithm of
iagnosis of appendicitis is well known worldwide, there can be
ome conditions that may  still create misdiagnosis. Among these,
ertainly midgut malrotation and situs viscerum inversus can be
hallenging and represent a cause of delay of treatment because
linical features are unclear especially when these conditions are
nknown. Laparoscopic management of patient with acute undif-
erentiated abdominal pain can be a safe and effective way to
onfirm uncertain diagnosis [2]. It reduces the possibility of a
elayed diagnosis and it can be tailored for every patients since
n experienced surgeon can modify trocars position in order to
pproach different clinical situations especially when anatomical
nomalies are present. This case report is in line with the SCARE
riteria [3,4].

. Case presentation
We report a case of acute appendicitis in situs viscerum inver-
us totalis that came to our attention at Department of General
nd Emergency Surgery of the University Hospital of Palermo. A
3-year-old male complained mild fever (38 ◦C) and persisting
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Fig. 1. a–d) preoperative radiological findings with situs viscerum inversus totalis; e–f) dilated appendix in the left iliac fossa with calcic coprolites into the lumen and
discrete pelvic effusion (arrows).
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Fig. 2. Details of surgical procedure: a–c) exploratory laparoscopy confirmed situs 

was  dilated and inflamed; e) we dissected mesoappendix and identified appendicu
using endoloop.

severe abdominal pain on the left lower quadrant for 2 days. He
also referred progressive nausea and anorexia. There was no his-
tory of urinary symptoms nor diarrhea. The patient had no other
comorbidities and his family history was negative for other dis-
eases. On physical examination his abdomen was soft and flat,
except for a severe and rebound tenderness at pressure in the left
lower quadrant. Traditional McBurney sign was negative. The lab-

oratory results showed WBC  count 14.5 × 103/�L with 753% of
neutrophils. CT abdominal scan was performed in order to identify
the origin of abdominal pain [5,6]. CT scan showed a situs viscerum
inversus and the presence of a dilated appendix in the left iliac
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um inversus totalis with mirror images of stomach, liver and caecum; d) appendix
tery that was cauterized with bipolar forceps; f) the appendix was sectioned after

ossa with calcic coprolites into the lumen and discrete pelvic effu-
ion (Fig. 1). Considering this unexpected radiological diagnosis
nd the age of the patient we  decided for laparoscopic approach
n urgent setting [7–9]. The surgical procedure was performed by

 young ambidextrous surgeon experienced in laparoscopic and
mergency surgery [10,11]. On the operating room we  placed the
onitor on the left side while the surgeon and the camera assis-
ant were on the right side. We  induced pneumoperitoneum with
rans-umbilical open technique [12,13]. Exploratory laparoscopy
onfirmed the CT findings of situs viscerum inversus (Fig. 2). We
sed other two 5-mm trocars respectively in the suprapubic region
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and in the right iliac fossa. The appendix was dilated and inflamed
with pericecal free fluid. We  dissected mesoappendix and identi-
fied appendicular artery that was cauterized with bipolar forceps.
The appendix was sectioned after using endoloops. The surgical
specimen was removed using an endobag via optical port. Post-
operative course was free of complications and the patient was
discharged on 2nd postoperative day. The patient was satisfied
with the treatment received with typical advantages of laparo-
scopic surgery, rapid postoperative recovery and less postoperative
pain. Histopathological examination confirmed acute appendiceal
phlegmon.

3. Discussion

Among patients with abdominal pain, acute appendicitis is
still one of the most common diagnosis that requires emergency
surgery with an incidence of 4–8% [14–16]. In several of these cases
diagnosis is not straightforward. It can be suspected on the basis
of physical symptoms, imaging findings and clinical experience
of the surgeon. Mortality and comorbidity rate of this condition
can increase if surgical treatment is delayed because of misdiagno-
sis of acute appendicitis, which is more likely to occur in patients
who present atypical symptoms. One third of patients with acute
appendicitis complains abdominal pain in an unexpected location,
due to the various anatomical position of the appendix [16,17]
that is not constant (retrocecal, pelvic, subcecal, preileal, postileal,
and more rarely subhepatic, mesoceliac, left-sided, right-sided long
appendix projecting into the left lower quadrant area) [18]. Left-
sided acute appendicitis is a cause of misdiagnosis because left
lower quadrant tenderness can be due to different conditions
and the diagnosis can be challenging, especially when anatomical
variations are present. Differential diagnosis of left lower abdom-
inal pain includes diverticular disease, appendicitis, left-sided
primary epiploic appendagitis, acute pancreatitis and mesenteric
ischemia. Besides gastrointestinal disorders, a left-lower abdom-
inal pain can be caused by genitourinary tract disorders such as
PID (pelvic inflammatory disease); ovarian torsion, ectopic preg-
nancy; epididymitis; prostatitis; testicular torsion; cystitis [19–22].
Non-specific abdominal pain (NSAP) must also be considered in
differential diagnosis [23,24]. Left-sided acute appendicitis occurs
mainly in association with two uncommon clinical pictures: midgut
malrotation and situs viscerum inversus totalis [25]. These two  con-
ditions complicate diagnosis and management of acute abdominal
pain [16]. The midgut malrotation is a congenital anomaly char-
acterized by non-rotation of the primitive intestinal loop around
the axis of the superior mesenteric artery during fetal develop-
ment. The incidence of this condition is around 0,03–0,5% [17] and
can manifest itself in the first month of life (usually with bowel
dysfunction and bilious vomiting), but in most of the cases it is a
silent anomaly [16]. Situs viscerum inversus totalis (SVIT) instead
is a rare autosomal recessive congenital pathology due to a defect
localized on the long arm of chromosome 14 [18], in which there
is a reverse anatomy and visceral organs are disposed in a mir-
ror image [19,25]. The incidence of this condition is approximately
of 1 per 10.000 [26] and most of patients with SVIT is asymp-
tomatic and have a normal life expectancy. It may  be associated
with Kartagener syndrome characterised by the trilogy of dextro-
cardia, recurrent sinusitis and bronchiectasis with an incidence of
1 per 30.000–40.000 [26,27].

The incidence of acute appendicitis associated with SVIT is
approximately between 0,016%–0,024% [14,24,28]. Laparoscopic

appendectomy is the standard therapeutic procedure for the treat-
ment of acute appendicitis. The advantages of this technique when
compared to the open approach are well known with rapid post-
operative progress, shorter hospital stay, less surgical stress and
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ostoperative complications [29–31]. For these reason laparoscopic
pproach represents a valuable tool when clinical and radiological
iagnosis is unclear. It allows to identify not only the appendix but
lso to inspect all abdominal cavity with certain advantages respect
o the access provided by a McBurney’s incision [18]. Laparoscopic

anagement of acute abdominal pain is recommended for those
ases where the diagnosis cannot be made by physical examina-
ion and noninvasive methods. Laparoscopy can confirm the initial
iagnostic suspect of appendicitis and it also allows to recognize
ther pathological findings and to treat several clinical conditions at
he same time [32,33]. Another advantage of laparoscopic approach
s that it can be tailored for every patient with minimal modifi-
ation of standard laparoscopic appendectomy technique and it
an be useful both in terms of differential diagnosis and definitive
reatment of appendicitis in patients with situs viscerum inversus
r midgut malrotation [21,34,35]. We carried out a short litera-
ure review about acute appendicitis and laparoscopic approach
n patients with SVIT or midgut malrotation (MM). Akbulut et al.
36] in 2010 reviewed 95 cases but laparoscopic approach was per-
ormed only in 8 cases. We used Pubmed, Scopus and ISI web  of
nowledge database to identify all studies that considered acute
ppendicitis in these specific patients since 2010. The search was
one using the term “appendicitis” AND “situs inversus”. We evalu-
ted only publications in English language and we excluded articles
hat did not consider surgical treatment but only radiological diag-
osis or anesthesiologic management. Only 4 patients were treated
ith laparoscopic approach [20,37–39] and one patients with

ingle-incision technique [40]. In these cases the authors described
he advantages of laparoscopy in differential diagnosis and surgical
reatment, but with several difficulty related to different operating
eld with “mirror image” and reverse laparoscopic view that can
e represent a technical challenge also for experienced surgeon.
here is no standard position for trocars insertion in these peculiar
ases and the surgeon should modify port placement following the
ain principles of laparoscopy such as triangulation and ergonomy

41,42].

. Conclusion

Left-sided acute appendicitis is a more and more frequent cause
f misdiagnosis in acute appendicitis and it should always be con-
idered in any patient with left lower quadrant pain especially in
he younger population. Situs viscerum inversus and midgut malro-
ation should be taken into consideration in patients with findings
f the physical examination suspicious for left-sided acute appen-
icitis. Laparoscopic approach is useful to identify and treat acute
urgical emergency. It is a quick, safe and efficient procedure espe-
ially when clinical features and imaging studies are not quite clear
nd when situs anomalies are present. It can also be tailored in
rder to offer the best exposition of the operatory field for each
ingle patient.
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