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Abstract 

 

Situs inversus is a rare congenital anomaly where the internal organs are transposed in a mirror image. It is commonly unrecognized until a patient comes with a complaint, 

especially in developing countries where people do not have a routine medical checkup. We report a case of a young female with unusual left lower quadrant pain 

abdominal pain. Perforated appendicitis leading to peritonitis was confirmed using ultrasonography and successfully treated with laparotomy. Appendicitis should be 

considered a working diagnosis in lower left quadrant abdominal pain.   
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Introduction 

 

Abdominal pain can have a wide range of diagnosis, from genitourinary 

and gastrointestinal to reproductive origin. However, appendicitis is one 

of the most common causes of surgery in abdominal pain. The 

symptoms of appendicitis, although classic, can be inconsistent. Most 

patients experience right-sided abdominal pain, fever, and other 

gastrointestinal complaints. Diagnosis can be confirmed with imaging 

showing an inflamed appendix. However, an atypical abdominal pain in 

the lower left quadrant may be misleading. We report a previously 

misdiagnosed young female diagnosed with perforated appendicitis 

with peritonitis in situs inversus. Situs inversus is a rare congenital 

anomaly rarely diagnosed without imaging. This case is interesting due 

to its scarcity, challenge in diagnosis, and lack of reports in developing 

countries such as Indonesia.   

 

Case report 

 

A 20-year-old female came to the emergency department (ER) with 

abdominal pain that had been occurring for the past 24 hours. The pain 

was felt continuously, and the stomach felt rigid. Six days before 

admission, the pain was felt on the epigastrium, which later shifted to the 

lower left quadrant. She also complained of anorexia and nausea. No 

diarrhea, but she could not defecate for the past week – however, no 

problem with flatus. In addition, she got a fever in the last five days.  

 

She had already visited the ER three days before this visit for a lower left 

quadrant abdominal pain and fever and was diagnosed with dyspepsia 

and urinary tract infection. At the time, she had analgetic and antibiotics. 

There is no significant medical– or surgical history. 

 

On physical examination, she was moderately ill with a fever. 

Abdominal tenderness and muscular guarding were shown, and bowel 

sounds decreased. The blood tests showed a leucocyte count of 19.6 

mg/dL, and other parameters were normal. The urinalysis test showed 

leukocytes and bacteria in the urine three days before this visit. The 

ultrasound showed target signs in the appendix with a 7 mm diameter. 

Non-peristaltic, non-compressible, thickened ileocecal wall, and no 

gynecological problem (Figure 1). The chest x-ray showed dextrocardia 

(Figure 2), and the plain abdominal x-ray showed inverted organs where 

the descending colon was located on the right side (Figure 3). She was 

then diagnosed with generalized peritonitis due to perforated 

appendicitis in situs inversus totals.  

 

Laparotomy proceeded with a midline incision. The operative findings 

showed 100 mL of a purulent fluid collection with a perforated, 7 cm 

vermiform appendix on the left side of the abdomen. The appendectomy 

proceeded, and the specimen was objected to a pathology exam. Situs 

inversus was confirmed with all organs and vice versa (Figure 4). Other 

organs were inverted, with the liver on the left side, the spleen on the 

right, and other organs mirroring the normal position. She was stable 

postoperatively and discharged on the fourth postoperative day. 

 

 

 
 
Figure 1. Ultrasonography of the appendix shows the increased size, indicating an 

inflamed appendix. 
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Figure 2. Chest radiograph showing dextrocardia. The apex of the heart is on the 

right side. 

 
Figure 2. Abdominal x–ray (colon in loop) showing colon on the right 

side. 

 

 
Figure 3. Intraoperative findings show organs on the left side of the abdomen. 

Caecum, gall bladder and liver are mirrored to the left. 

 

Discussion 

 

Situs inversus is a rare congenital condition where internal organs are 

located in a mirror image compared to normal anatomy. Situs inversus 

is more common in males than in females, with a ratio of 3:2.1 Marco 

Severino first recognized it in 1643, then further described by Matthew 

Baillie hundred years later.2 While the normal position is called situs 

solitus, and the mirror image is called situs inversus. It can manifest as a 

partial or total mirror image. In a total situs inversus, the right cardiac 

atrium is on the left, the left lung with three lobes, the right lung with two 

lobes, the left liver and gallbladder, and the right-sided spleen and 

stomach as other organs in the complete mirror.2 In partial situs inversus, 

the transposition may only include thoracic or abdominal organs alone. 

Total situs inversus with dextrocardia is common in the whole 

population.3,4 Other extrahepatic biliary, venous, and arterial anomalies 

are usually absent in situs inversus.3 However, cardiac anomaly found in 

some cases, i.e., levocardia in situs inversus. It was infrequently found 

with dextrocardia.5  

 

Situs inversus is rarely recognized in adults, especially those with no 

complaint., A condition is diagnosed incidentally with other entities such 

as appendicitis or cholecystitis. The incidence is 0.001% to 0.01% of the 

general population.6 However, no data regarding the incidence in 

Indonesia. A few cases of situs inversus with congenital heart anomaly,7 

coronary artery disease,8 and soft tissue tumor9 were reported previously. 

The presence of situs inversus is hardly recognized. People with a total 

situs inversus are not predisposed to a specific disease. However, its 

recognition is essential to diagnose a condition properly. The confusion 

might relate to the position of pain and the underlying organs affected. 

More than 50% of patients with appendicitis also come with right iliac 

fossa abdominal pain in the presence of situs inversus.10  

 

Abdominal pain can have many differential diagnoses, especially in 

young women. Therefore, the differential diagnosis should be one's 

concern before diagnosing appendicitis. There were many differential 

diagnoses, such as gynecologic issues, i.e., pelvic inflammatory disease, 

ectopic pregnancy, ovarian torsion, ovarian cyst, genitourinary causes 

such as nephrolithiasis, urinary tract infection, hydronephrosis, renal 

abscess, and the more common infectious causes such as gastroenteritis, 

ileitis or colitis, then other gastrointestinal causes such as diverticulitis, 

Chron's disease, small bowel obstruction, cholecystitis, hepatitis, and 

pancreatitis should be on minds.11 Proper history taking and physical 

examination are absolute for accurate diagnosis. Nevertheless, 

appendicitis is one of the most common causes of abdominal pain. 

Therefore, it should always be included as a differential diagnosis. 

 

In situs inversus, it is believed that the nervous system may not be 

reversed as the organs, so pain might occur elsewhere and not specific 

to the left lower quadrant.6 In 50% of cases, pain is also felt on the right 

iliac fossa.6 To help diagnose appendicitis, the physician can use the 

Alvarado score to help determine the need for surgery. A score of 5 or 6 

should indicate suspicion of appendicitis. In addition, a physician may 

require imaging such as ultrasonography, plain photos, and CT-scan, 

which are especially helpful for observing possible pathology.  

 

In this reported case, diagnosis is challenging as the patient came with 

epigastric pain followed by lower left quadrant pain and pain in the 

whole abdominal area. At first, the patient was diagnosed with urinary 

tract infection, as the urinalysis confirmed the diagnosis. However, the 

patient came with worsening pain with ongoing fever in the following 

days. McBurney's sign was also positive. Thus, the physician tried 

measuring Alvarado's score with a total score of 6.  Imaging showed 

situs inversus was then revealed through the chest and abdominal 

radiographs and ultrasonography. Lab tests can also be helpful in a case 

of atypical presentation, commonly measuring complete blood count, C-

reactive protein, live and pancreatic function, and urinalysis. Beta-hCG 

should also be measured to eliminate ectopic pregnancy. However, 

physicians must note that leukocytosis is physiologic in pregnant 

women, leaving imaging the best tool for diagnosis. 

In a limited resource facility, the physician must be able to diagnose with 

merely basic technology. Acute appendicitis, although a common 
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pathology, was not the initial diagnosis as the chief complaints are not in 

conjunction with the usual presentation. The presence of appendicitis in 

situs inversus is possible, although not commonly reported. Imaging can 

provide the physician with appropriate management, surgical indication, 

and type of incision.12 With diagnosis challenges, there might be a delay 

in diagnosing acute appendicitis let the appendix perforated, and 

peritonitis.  

 

Laparotomy proceeded for peritonitis. However, in uncomplicated 

appendicitis, laparoscopic appendectomy may be proceeded instead of 

laparotomy. Contini et al. 13 showed that laparoscopy in situs inversus 

allows a complete abdominal exploration compared to the traditional 

open appendectomy. 

 

Conclusions 

 

This report reminding the possibility of congenital anomaly in common 

practice with atypical complaints of left-sided abdominal pain in acute 

appendicitis. Recognizing this will be a benefit in building the diagnosis 

and proper, timely surgical management. 
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