
 

 

Case report  
 

Paediatric Primary Peritonitis: A rare entity among immunocompetent individuals rearing its head 

again during this COVID-19 pandemic era. 

 

Abstract: 

Primary peritonitis is a unique entity that has taken backstage in terms of incidence in recent years, 

especially in those immunocompetent individuals.(1,2) Here, we present the case of a young 6-year-

old girl that presented to the emergency room with generalised abdominal and Class II septic shock. 

The patient had then undergone laparotomy, prophylactic appendicectomy and peritoneal lavage. 

Diagnosis of primary peritonitis was then subsequently made, and the patient had completed a broad-

spectrum antibiotic course and recovered well. The discussion reviews the impact of lockdown 

imposed in view COVID-19 infection in terms of delay in seeking medical treatment, the 

pathogenesis of the primary peritonitis, and different management modalities.  

 

Introduction 

Primary peritonitis by definition, is a peritoneal infection without any evidence of intra peritoneal 

septic focus.(3)Primary peritonitis is a rare cause of peritonitis in the paediatric age group in 

thismodern world, unlike secondary and tertiary peritonitis.(4) It represents less than 1% of all 

paediatric emergencies.(3)The pathophysiology of the condition is not fully understood; however, 

lymphatic or hematogenous spread of the organism to the peritoneal lining is thought to be the cause 

of this condition, along with ascending infection from the genital and urinary tract.(5) This entity is 

uncommon in general, more so in immunocompetent paediatric age group.(5) To the best of our 

knowledge, this represents one of the first of such reported cases in Malaysia, especially during this 

pandemic era which we would like to share and discuss.  



 

 

 

Case Report 

An immunocompetent 6 years old presented with fever and continuous diffuse abdominal pain of 4 

days duration, which was then associated with anorexia, vomiting and diarrhoea starting 2 days prior 

to presentation to our centre. Upon further history from the mother also noted that the child had been 

having a sore throat for the past 1 week prior to presentation to the hospital. The child was in class II 

shock with marked tachycardia (160-170 beats/minute), normotensive (109/60mmHg), poor pulse 

volume and poor hydration. Physical examination of the abdomen revealed peritonitis with diffuse 

generalised tenderness, rebound tenderness and guarding. The child was also febrile (39.8°C)  and 

severely dehydrated. Laboratory investigation showed marked elevated white cell count and 

compensated metabolic acidosis. The renal function test was normal. Laboratory investigations are 

depicted in (Table 1). Abdominal X-ray showed ground glass appearance over the right side with the 

bowels pushed to the left side of the abdomen (Figure 1). No air under the diaphragm on chest X-ray. 

The impression of perforated appendicitis was made, and the patient was given adequate fluid 

resuscitation before the operation. 

 

The patient then subsequently had transverse laparotomy in view peritonitis. Upon entering the 

peritoneal cavity noted about 100mls of frank pus, mainly at the right paracolic gutter and the pelvic 

region. However, in view of no obvious perforation noted at the appendix (Figure 2) but grossly 

purulent contamination. Subsequently, small bowels were run through, which showed no Meckel 

diverticulum or any perforation. Other organs such as the gallbladder, large bowel, stomach, lesser 

sac, and pancreas showed no abnormality. Methylene blue test through the Ryle tube was then done to 

check for distal oesophagus and stomach perforation;however, it was also negative. Hence the 

diagnosis of primary peritonitis was made for the patient. Prophylactic appendicectomy was then done 

for the patient along with peritoneal lavage. Cultures of the peritoneal fluid and slough showed no 

growth of any organism. 



 

 

 

The post-op period for the patient was fairly uneventful except that the patient developed post-op 

ileus, which was resolved by post-op day 6. The child recovered well and was discharged from our 

centre after completion of intravenous broad-spectrum antibiotic. Histopathological examination of 

the appendix, which was sent, came back as a normal appendix.  

 

 

 

  

 

 

 

Laboratory test Patients 

value 

Reference 

Range 

Haemoglobin(g/L) 12.1 13.0-17.5 

Hematocrit(%) 37.7 39.8-52.2 

Platelet(10^9/L) 443 150-410 

White blood 

count(10^9/L) 

38.7 4.5-11 

Urea(mg/dl) 4.6 2.8-7.2 

Creatinine(mg/dl) 41 45-84 

Ph  7.4 7.35-7.45 

Hco3 14.3 22-26 



 

 

 

 

 

 

 

Case Discussion: 

 

Primary peritonitis is rare, especially in this antibiotic era. However, in March 2020, the Malaysian 

gov has imposed a lockdown to curb the spread of Covid-19 infection(6). This was then followed by 

another 2 lockdowns of varying durations. These lockdowns have limited the people’s movement in 

general, and in some extreme cases, some patients present at a later stage. To curb Covid-19 infection 
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risk among the healthcare workers, clinically stable patients and those that can be managed non 

surgically are recommended to be managed non surgically.(7) These are some of the reasons that 

likely caused the haematogenous spread of the initial infective foci in this child, which is exudative 

tonsillitis. This tickles the curious mind of the health givers on how exactly this entity happens, which 

will be discussed in further detail below and the options of the treatment available for such cases 

encountered next. 

Primary peritonitis is defined as spontaneous, diffuse peritoneal infection without another intra-

abdominal process or source.(8) Currently, it makes up less than 2% of all acute abdominal 

emergencies.(3) This condition is much more common in the paediatric age group compared to 

adults.(5) And it also seems to have preponderance towards females compared to males.(5) Primary 

peritonitis can occur in all age groups but is most commonly seen in the age of 4-9 years.(5) The child 

in this report is a girl and 6 years old. 

 

The exact aetiology of the condition is not fully understood. Hematogenous, lymphatic, 

gastrointestinal, genital tract and urinary tract have all been looked at as a possible route of infection. 

Streptococcus Pneumoniae was identified as the causative agent in the majority of cases from 

previous years.(5) Some of the other organisms which have been identified in causing primary 

peritonitis are listed in (Table 2) (9). In this child, the hematogenous spread is the likely source of the 

peritonitis as the patient had exudative tonsillitis, which was not treated for several days. However, as 

the peritoneal culture was not fruitful in identifying the causative organism, there is no conclusive 

answer for the infective source.  Isolation of the same organism in the peritoneal fluid and other 

sources of infection were used to identify the organism responsible for this condition. In some case 

reports, the isolation of organisms from vaginal swab was the reason for the conclusion that the 

condition is caused by ascending infection from the genital tract.(4) The reasons for some of the cases 

are not able to identify the organism from the peritoneal culture, such as in this case is the possibility 

of viral origin(5) and administration of prophylactic broad-spectrum antibiotics(10). In this current 

Covid-19 pandemic era, the possibility of the Covid-19 causing this entity should be investigated. 



 

 

Alpha variant of coronavirus has been linked to causing peritonitis in cats(11). Even the currently 

infamous beta-variant coronavirus, which has been shown to infect the gastrointestinal tract via the 

angiotensin II-converting enzyme receptor, which is present in enterocytes in the ileum and colon, 

causing inflammation of the affected part of the bowels(12) points towards the possibility of the 

Covid-19 causing peritonitis in previously well patients. Besides this, patients of Covid-19 have 

shown to have a hypercoagulable state which causes intravascular coagulation causing bowel 

ischemia and perforation(13). In this child, however, antigen testing for Covid-19 was negative, and 

none of the family members had any covid-19 infection symptoms and any recent contact with Covid-

19 patients. 

 

 

 

Microorganism Spontaneous Bacterial 

Peritonitis (%) 

Escherichia coli 37 

Klebsiella pneumoniae 17 

Pneumococcus 12 

Streptococcus 9 

Miscellaneous Gram -ve 10 

Miscellaneous Gram +ve 14 

Polymicrobial 1 

 

 

 

The laparoscopic approach for abdominal surgery has made many advances in recent years. It has 

many advantages such as faster recovery, reduced risk of infection and reduced post-operative pain. 

Historically speaking, many surgeons would see peritonism as a contraindication for laparoscopic 

approach to the case due to higher risk of bacteraemia and endotoxemia(14) due to changes in the 

intestinal permeability and pneumoperitoneum. However, more recent studies showed that the 



 

 

laparoscopic approach is feasible and carries less risk and faster recovery than laparotomy, even in 

those present with peritonism.(14–17) This is because the recent studies show that systemic 

endotoxemia occurs at a much lower degree in laparoscopic surgery than laparotomy(18,19). Hence 

laparoscopic approach should be considered for intra-abdominal surgery, especially in cases of 

primary peritonitis whereby there is no intra-abdominal pathology/source for the peritonitis. Drainage 

of intra-abdominal collection and inspections of the intra-abdominal organs can be done via the 

laparoscopic method instead of the laparotomy. Peritoneal lavage is also part of the management of 

primary peritonitis as it is required to treat sepsis. Laparoscopic lavage has been usedto treat intra-

abdominal collection and sepsis, but a meta-analysis done on laparoscopic lavage showed a higher 

incidence of post-operative intra-abdominal abscess, which beats the purpose of the surgical 

intervention to treat the sepsis(20).  

 

Retrospectively, the need for surgical intervention could be questioned the diagnosis was known prior. 

However, the surgical team attending to this patient faced a critically ill child with clinical and 

radiologically showing signs of intra-abdominal pathology pointing to septic shock secondary to 

perforated appendicitis, in which timely intervention is essential. This points towards classical 

indication for surgical exploration at the earliest. Moreover, in the district setting of the centre in 

which this patient presented to whereby laparoscopic surgeries are not readily available due to the cost 

and other limitations associated with it, laparotomy is the appropriate option for this patient. In cases 

of primary peritonitis, one of the important aspects of management is to rule out secondary peritonitis 

(intra-abdominal cause of sepsis). There is a diagnostic dilemma associated with primary peritonitis 

and difficulty in differentiating this entity from other causes of peritonitis, such as perforated 

appendicitis. Diagnostic methods such as CT scans have advanced leaps and bounds in recent years in 

terms of the accuracy in detecting intra-abdominal pathology. It has specificity and sensitivity in 

detecting pathology in the appendix of about 87% and 100% and 89% and 99%, respectively(21). 

With this, a more conservative treatment of CT scan to rule out secondary peritonitis along with 

paracentesis or image-guided drainage can be attempted for primary peritonitis (22). However, more 



 

 

prospective studies and research would be needed on this. With that being said, the more common 

pathology encountered in clinical settings would still be perforated appendicitis which cannot be ruled 

out completely with a CT scan; hence it would not be advisable to drain in the assumption that it is 

primary peritonitis.   

 

 

Conclusion 

Primary peritonitis is very much present at the current time, even in the immunocompetent individual. 

As pointed out earlier, it might become more common whilst the population is in lockdown and there 

is a delay in seeking medical attention. Although patients generally respond well with broad spectrum 

antibiotics, secondary peritonitis should always be excluded first. There is a need for a more tailored 

approach of management which best suited for each patient. 
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