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ABSTRACT 
 

Introduction: Acute appendicitis is the inflammation of the vermiform appendix and it is the most 
common intra-abdominal surgical emergency. Therefore, perforated appendicitis is rarely 
accompanied by pneumoperitoneum and that apparent rarity of association of pneumoperitoneum 
and acute appendicitis prompted us to discuss this condition. 
Materials and Methods: This retrospective study reviewed all cases of acute abdomen with 
pneumoperitoneum admitted in King Abdulaziz University Hospital from January 2011 to 
December 2015. Only cases with acute appendicitis were selected to be in the study, Leucocytic 
count and C-reactive protein, as well as plain X-ray abdomen in erect position and C.T.scan were 
reviewed preoperatively.  
All demographic data (age, gender), as well as the clinical details which included relevant  
investigations results, in addition to the perioperative data (the type of the performed operative 
procedure, operative time and the hospital stay with reference to the postoperative complications 
for each patient), all were collected and analyzed by IBM-SPSS version 22.  
Results: Pneumoperitoneum due to perforated appendix was found in 7 out of 131 cases in this 
study (5.3%), with male predominance 6/7, with a mean age of 29.7 years. The documented 
postoperative complications were pulmonary complications; intra-abdominal pus collection (pelvic 
and subphrenic) as well as wound dehiscence, all were found post conventional exploratory 
laparotomy cases. 
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Conclusion: The study documented the rarity of pneumoperitoneum due to perforated appendix. 
Therefore, it should be considered as a cause of acute abdomen with pneumoperitoneum, imaging 
studies were very essential to visualize these cases, Laparoscopic approach provided better 
outcome than the conventional laparotomy approach. 
 

 
Keywords: Acute appendicitis; pneumoperitoneum; acute abdomen; laparotomy; laparoscopy.  
 

1. INTRODUCTION 
 
Acute appendicitis is the inflammation of the 
vermiform appendix, and it is the most common 
intra-abdominal surgical emergency requiring 
surgery. Perforated appendicitis is sometimes 
accompanied by pneumoperitoneum, often 
localized beneath the diaphragmatic dome [1]. 
Pneumoperitoneum is a confusing finding in 
perforated appendicitis and that may lead to 
diagnostic error [2]. 
 
Although most of the cases of acute abdomen 
with pneumoperitoneum occur as perforated 
peptic ulcer, it is important not to miss perforated 
appendix as a cause for this condition, 
particularly if exploratory laparotomy shows 
normal stomach and duodenum. The apparent 
rarity of the association of free intraperitoneal 
gas and acute appendicitis prompted us to 
discuss this condition with its outcome. 
 
2. MATERIALS AND METHODS 
 
This retrospective study reviewed all cases of 
acute abdomen with pneumoperitoneum 
admitted in King Abdulaziz University Hospital, 
from January 2011 to December 2015, among 
them only cases with acute appendicitis were 
selected to be involved in the study, these 
patients presented with abdominal pain, fever 
and dehydration. 
 
Assessment and resuscitation with intravenous 
fluids, intravenous antibiotics (Metronidazole, 
Cephalosporins) and analgesics were carried out 
by the surgical on-call team. The initial laboratory 
work up as Leucocytic count and C-Reactive 
Protein, as well as the radiological investigations 
as plain X-ray abdomen in erect position which 
was done for all patients and C.T.scan were 
reviewed before transfer to the operating theatre, 
where formal exploratory laparotomy/ 
laparoscopy was performed with suction of 
peritoneal exudate and  taking bacterial culture 
swab, then routine exploration of the whole 
abdomen was performed, appendix was 
removed and sent to histopathology, finally 
washing the peritoneal cavity with normal saline 
and insertion of drains before closure were done.  

All demographic data (age, gender), as well as 
the clinical details which included duration of 
symptoms, relevant laboratory and imaging 
investigations results, in addition to the  
perioperative data  as the type of the performed 
operative procedure, operative time and the 
hospital stay with reference to the postoperative 
complications of each patient, were collected and 
analyzed by IBM-SPSS version 22. Approval of 
the study was obtained from the Hospital Ethical 
Committee before start. 
 
3. RESULTS 
  
This retrospective study reviewed 131 cases of 
acute abdomen with radiologically documented 
pneumoperitoneum, among them only 7 cases 
were found to have perforated appendix (5.3%). 
  
The demographic data of acute appendicitis with  
pneumoperitoneum cases showed that age 
ranged between 19-49 years, the mean of age 
was 29.7 years, males were predominant in the 
study 6/7 (86.7%) while females account for 
(14.3%). The clinical data as duration of 
symptoms was 3-4 days, preoperative laboratory 
work-up as Leucocytic count ranged between 
4.700  and 27.500 with a mean of 18.300, while 
CRP ranged between 84.1 and 296 mg/dl (mean: 
200.3 mg/dl), the pneumoperitoneum was 
documented radiologically by plain X-ray 
abdomen in all patients, while C.T. scan was 
performed for 6 cases, it was conclusive in 4 of 
them and showed free air and fluids in the 
peritoneum, dilated appendix, thick wall and fat 
stranding , while it was non-conclusive in 2 cases 
and could not visualize the appendix. 
Appendectomy was performed during the 
procedure of exploratory laparotomy, except for 2 
cases, which were approached through 
laparoscopy and the removed appendices were 
sent to histopathology which reported 
neutrophilic infiltration to all layers of the 
appendiceal wall, focal interruption of muscularis 
propria by necrosis and gangrenous changes. 
The peritoneal bacterial culture swab reveled 
E.Coli in all samples. The mean operative time 
was 127.8 minutes, while the hospital stay 
ranged between 5-22 days with a mean of 11.7 
days. The postoperative complications were only 
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morbidity, which were categorized into three 
groups, pulmonary complications, as atelectasis, 
pneumonia and pleural effusion, which were 
found in 3 cases (43%). Intra-abdominal pus 
collection (abscess) in pelvic and subphrenic 
spaces which was developed in 3 cases as well 
(43%), all cases were drained by C.T guided 
drainage. Wound dehiscence in the form of 
wound infection was found in 4 cases (57%), 
which were treated by daily dressing and 
antibiotics according to the culture till complete 
healing, therefore incisional hernia had 
developed in a couple of cases of them, the 
laparoscopically approached cases were free 
from those complications in addition to one case 
with laparotomy had the same outcome. 
 
4. DISCUSSION 
 
The vermiform (‘worm-like’ in Latin) appendix is a 
small and tubular structure [3]. Acute appendicitis 
is inflammation of the appendix and it is 
considered as the most common cause of acute 
abdomen [4], while pneumoperitoneum is a 
reliable sign of viscus perforation that is 
infrequently seen with acute appendicitis [5]. The 
radiographic finding of intraperitoneal free air 
secondary to perforation of a acutely inflamed 
appendix is extremely rare [6,7], but it should not 
be missed as a cause of pneumoperitoneum.  
 

Acute appendicitis is common in young patients 
under the age of 30 years, but appendicitis can 
occur at any age and diagnosis at extremes of 
age is more difficult. Appendicitis is more 
common in males than females, that was exactly 
applied in this study as most of cases were 
males (6/7) with mean age of 29.7 years. 
 

Perforated appendix is a common complication 
of acute appendicitis with an estimated incidence 
of 20%-33% according to Schiaz et al. study. 
Pneumoperitoneum is rarely found in cases of 
perforated appendicitis because the appendiceal 
lumen is usually obliterated central to the 
perforation, and visceral walling off will tend to 
localize the process, therefore, perforated 
appendicitis can be associated with 
pneumoperitoneum and diffuse peritonitis in rare 
situation, that accounts about 0-7% of all patients 
with acute abdomen due to pneumoperitoneum 
[8], our study showed 5.3% of this condition. 
 
Only few articles have been published in the 
medical literature about pneumoperitoneum-
associated appendicitis since the first case was 
reported by Gulleurin in 1923, he reported the 
first two recorded cases, while Greenberg (1961) 

reviewed the literature and discovered a total of 
ten cases, he added two further cases of his own 
[9], however it seems to be more common than 
reported in the literatures, that may be due to 
lack of imaging studies [10,11]. 
 

The underlying aetiology of acute appendicitis is 
uncertain, many theories have been proposed to 
explain the pathogenesis of acute appendicitis:-
1-increased intraluminal pressure and less bulky 
stool due to low-fiber diet [12]. 2-Anatomical 
obstruction due to mucosal folds.3-Obstruction of 
the appendix by a foecolith or swelling of the 
submucosal lymphoid tissue. 
 
The classic clinical features of acute appendicitis 
are migrating abdominal pain, which starts 
centrally (peri-umbilical), then pain shifts down to 
the right iliac fossa after a few hours, it may be 
associated with nausea, vomiting and anorexia 
with mild elevation of temperature. 
 
The classic signs of acute appendicitis are low-
grade fever, dry tongue and associated foetor. 
Localized tenderness, guarding, rebound 
tenderness in the right iliac fossa, maximally at 
the site of McBurney’s point, tenderness in the 
right iliac fossa on palpation of the left iliac fossa 
may also be present (Rovsing’s sign).Although, 
its clinical features are straight forward, 
sometimes they could be confused, particularly, if 
history taking is difficult or plain X-ray of the 
abdomen shows rare relevant findings such as 
pneumoperitonium [13]. 
 
In complicated appendicitis with perforation 
patients usually show a longer period of 
abdominal pain which becomes more 
generalized, in addition to vomiting and fever, 
examination reveals the abdominal tenderness 
and guarding over the entire abdomen and 
distension secondary to paralytic ileus, the 
patient may become hypotensive and 
dehydrated. 
 
Laboratory investigations are essential to 
establish the diagnosis, the majority of patients 
with acute appendicitis have increased white cell 
count with neutrophilia, however the white cell 
count is normal in 10% of patients, one patient in 
our study, with perforated appendicitis and 
pneumoperitoneum showed leucocytic count of 
4.700. A very high C-reactive protein level is 
commonly seen in perforated appendicitis, it is 
unlikely if both the white cell count and C-
reactive protein levels are normal in complicated 
appendicitis, though this rule is not without 
exception, all our patients being complicated 



 
 
 
 

Makki; BJMMR, 16(6): 1-6, 2016; Article no.BJMMR.26659 
 
 

 
4 
 

appendicitis with perforation showed very high 
levels of CRP with a mean of 200.3 mg/dl 
(Normal value: 1-3 mg/dl) [14]. 
 
Imaging studies may be beneficial in the 
diagnosis of acute complicated appendicitis, 
though plain radiograph is generally unhelpful in 
diagnosing appendicitis, but it is a base line 
investigation in acute abdomen, to exclude other 
causes of abdominal pain. Abdominal ultrasound 
is less expensive, readily available tool for 
patients with uncertain diagnosis, with high 
sensitivity and specificity [15]. It can exclude 
other causes of abdominal pain including 
gynecological pathology (ovarian cyst, 
pyosalpinx, ectopic pregnancy) and cholecystitis. 
The disadvantage of ultrasound is that, it is 
operator dependent and a normal appendix must 
be visualized to rule out acute appendicitis, 
which could be harder in patients with a large 
body habitus or existence of air in the bowel 
loops which masks the field. 
 
Computerized tomography (CT) has a sensitivity 
and specificity of over 90% and its use may 
decrease the rate of negative appendectomy 
[16]. It is user independent and quick to perform. 
The main disadvantages of CT include: Exposure 
to ionizing radiation and cost, in addition to 
possible iodinated contrast media allergy. CT 
findings are more obvious in the complicated 
disease when the appendix is perforated; an 
appendicular mass, abscess or free air in the 
peritoneum which can be easily detected with 
reference to its cause. C.T. scan was done in 6/7 
cases in our study, 4 of them referred 
successfully to the appendix as a source of 
pneumoperitoneum, that helped in the surgical 
decision making (2 of them were managed 
laparoscopically, the other 2 cases had 
laparotomy), while 2 cases had non-conclusive 
diagnosis, which was revealed by laparotomy. 
Magnetic resonance imaging (MRI) may be used 
in the diagnosis of appendicitis, when CT scan is 
contraindicated, such as in children or during 
pregnancy. It is superior to ultrasound in the 
detection of appendicitis, with sensitivity and 
specificity of over 95% [17], though it is time 
consuming, expensive and not a routine practice. 
 
The treatment of acute appendicitis is 
appendectomy [18], initially patients should be 
fluid resuscitated and given adequate analgesia, 
intravenous antibiotics may be administered 
preoperatively (usually metronidazole and a 
broad-spectrum cephalosporin). That was our 
protocol of treatment, being all cases were 

complicated appendicitis with pneumoperitonium 
and consequently peritonitis, continuing the 
antibiotics postoperatively is advised due to the 
heavily contaminated field. 
 
In these patients with perforated appendicitis and 
pneumoperitoneum, a grid-iron incision at the 
Mcburney’s point may be satisfactory as it 
provides good access to the appendix, but if the 
diagnosis is uncertain, midline laparotomy 
incision may be better as it enables proper 
exploration and effective peritoneal lavage to be 
performed followed by removal of the diseased 
appendix. If bile or foecal stained fluid is 
identified during laparotomy, a full exploration will 
be required to get the source of peritoneal 
contamination. 
 
With improving laparoscopic techniques, the use 
of diagnostic laparoscopy increased, and 
laparoscopic appendectomy is becoming more 
common. It provides less postoperative pain, 
smooth recovery and lower incidence of wound 
infection, however there is a prolonged operative 
time and possibility of intra-abdominal abscess 
formation [19]. Laparoscopy was exercised in 2 
cases in our study, it helped to establish the 
diagnosis and treat the condition with no 
documented postoperative complications. 
 
Wound infection is the commonest complication 
post open appendectomy, with an incidence of 
15%. The rate of wound infection is getting low 
following laparoscopic surgery. The 
postoperative complications of the condition of 
pneumoperitoneum–related appendicitis are 
variables; Wound dehiscence,intra-abdominal 
abscess collection and pulmonary complications. 
In our study 4 cases (57%) developed 
dehiscence of the wound and a purulent 
discharge, later 2 of them had incisional hernia 
reported during the long follow-up visits after 
elimination of infection.  
 
Intra-abdominal pus collections presents with 
abdominal pain and fever, in addition to diarrhea 
when the collection is settled in the pelvis. 
Abdominal examination shows tenderness and a 
mass may be palpable on rectal examination. 
Ultrasound or CT scan can easily confirm the 
diagnosis, drainage can usually be performed 
percutaneously under radiological guidance. Our 
study showed 3 cases (43%) of intra-abdominal 
pus collection located mainly in subphrenic and 
pelvic regions, all were treated conservatively 
with C.T. guided drainage. 
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Table 1. Peri-operative course of appendectomy cases 
 

 Case  1 Case  2 Case  3 Case  4  Case  5 Case  6 Case 7 Total 
Procedure Laparoscopy Laparoscopy Exploratory 

laparotomy 
Exploratory 
laparotomy 

Exploratory 
laparotomy 

Exploratory 
laparotomy 

Exploratory 
laparotomy 

 

Pulmonary 
complication 

       3(34%) 

Abdominal  
collection 

       3(34%) 

Wound 
Dehiscence 

       4(57%) 

 

Pulmonary complications as atelectasis, 
collapse, pneumonia and pleural effusion were 
detected in 3 cases (43%), who had extensive 
management and intensive therapy, that also 
prolonged the hospital stay. It was clearly 
illustrated in this study that the laparoscopic 
approach (despite of its small number) had better 
outcome in term of the postoperative 
complications, as no complication was 
documented in those cases compared with the 
conventional laparotomy approach. The rarity of 
the condition was the main limitation in the study, 
that reflected on the number of cases, in addition 
to the less reporting of this condition in the 
medical literature. 
 

5. CONCLUSION 
  
Pneumoperitoneum is infrequently seen in cases 
of acute appendicitis, this study showed an 
incidence of 5.3% for pneumoperitoneum-related 
appendicitis, among cases of acute abdomen 
with pneumoperitoneum. The postoperative 
complications are variable, as the condition is a 
complicated form of appendicitis. Laparoscopy 
can establish the diagnosis and treatment of 
patients with an acute abdomen with minimal 
complications. 
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