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Perforation associated with barium enema in acute appendicitis 
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Abstract. A child with the suspected diagnosis of atypical 
acute appendicitis underwent a diagnostic bar ium enema. 
The study was complicated by perforat ion with leakage of 
a large amount  of bar ium into the peri toneal  cavit3: The 
complex hospital course that resulted has p rompted  us to 
reevaluate the bar ium enema in the diagnosis of appen- 
dicitis and review the literature for contraindications. We 
conclude that this particular complication is extremely 
rare and that bar ium enema still has a part  to play in some 
patients where the clinical diagnosis is uncertain. 

A child with the suspected diagnosis of atypical acute ap- 
pendicitis underwent a bar ium enema at a community  
hospital. The study was complicated by perforat ion of the 
appendix with extravasation of the barium. The patient 
underwent emergency surgery with appendectomy fol- 
lowed by life-threatening septic complications which re- 
sulted in transfer to our institution. This experience 
p rompted  us to review the literature for contraindications 
to bar ium enema and to reevaluate the study in this clini- 
cal setting. 

Case report 

An otherwise healthy 11-year-old boy was evaluated at a community 
hospital for a 3-day history of fever and right mid- and upper ab- 
dominal pain accompanied by emesis and diarrhea. On plain ab- 
dominal radiograph an appendicolith was suspected; however, this 
could not be confirmed by abdominal ultrasound. After observation 
overnight the patient appeared clinically improved the following 
morning but was still febrile. A second ultrasound examination, in- 
cluding the kidneys, and an intravenous urogram were normal. The 
possibility of an atypical presentation of appendicitis with negative 
ultrasound examination was considered. The patient was stable 
without evidence of peritonitis. A single-contrast barium enema was 
performed without bowel preparation. The barium enema revealed 
appendiceal perforation. Intraperitoneal extravasation of the bar- 
ium was recognized and the study immediately terminated. The 
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child was taken to the operating room urgently and an appendec- 
tomy was performed. Despite broad-spectrum antibiotic coverage 
he remained febrile and suffered cardiac arrest 4 h after surgery. On 
transfer to our institution he required high levels of ventilatory sup- 
port and was hemodynamically unstable on arrival. Following resus- 
citation a laparotomy was performed and a large right subphrenic 
abscess was drained. He continued to receive broad-spectrum anti- 
biotic coverage and despite total parenteral nutrition developed a 
wound dehiscence. The child was discharged from hospital 5 weeks 
after admission. 

Discussion 

The diagnosis of acute appendicitis remains primarily a 
mat ter  of clinical judgement.  The ongoing issue in the cur- 
rent health care climate is how to minimize the number  of 
negative explorations, generally accomplished with mini- 
mal morbidity, without creating a delay in t reatment  and 
increasing the attendant risk of perforation, an event with 
major  morbidity and occasional mortality. 

Diagnostic efforts have been directed to this end. Diag- 
nostic imaging routines including barium enema and 
ultrasound have been advocated. The recent literature 
has explored the use of ultrasound in the diagnosis of ap- 
pendicitis; however, the specificity and sensitivity of the 
study decreases when the imaging is limited to those pa- 
tients with atypical presentations or extended to all pa- 
tients with abdominal  pain [1, 2]. Certainly the presence of 
an appendicolith or abscess strongly suggests the diag- 
nosis of appendicitis and visualization of a normal appen- 
dix is rare [2, 3]. But ultrasound is acknowledged to be ex- 
tremely operator  dependent,  and unfortunately those 
children who pose a diagnostic di lemma are often the least 
cooperative for an ultrasound examination. Lastly, in 
community  hospitals the ultrasound examinations may 
well be per formed by people with limited pediatric ultra- 
sound experience. Thus in many  institutions bar ium 
enema examination retains an important  place in diagnos- 
tic evaluation of the patient with atypical appendicitis. 

The bar ium enema has been used safely for many  years 
to help evaluate children with possible appendicitis and 
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children with a perforated appendix [4-8]. The radio- 
graphic findings have been grouped under three headings: 

1. A normal examination with filling of the complete ap- 
pendix and normal adjacent bowel without evidence of in- 
flammation 
2. A positive examination with a non-filled or partially 
filled appendix with adjacent inflammatory findings in the 
cecum, terminal ileum, or rectosigmoid 
3. An indeterminate examination where there is absence 
of filling of the appendix and no definite evidence of in- 
flammation in adjacent bowel [4, 6, 7] 

Many authors have suggested these criteria are helpful in 
reducing the delay in diagnosis of appendicitis in some 
children while obviating the need for unnecessary surgery 
in others [4, 5, 7, 8]. Summarizing the data from four 
studies where over 1000 barium enema examinations 
were performed, there was no single instance of complica- 
tions [4, 5, 8, 9]. There  is a single report  in the literature of 
an 8-month-old child with extravasation of barium into 
the peri toneum during the barium enema [7]. This child 
also had the diagnosis of perforated appendicitis con- 
firmed at surgery. 

Barium peritonitis secondary to gastrointestinal per- 
foration has been thought in the past to represent a life- 
threatening event [10]. More recently, improved meta- 
bolic monitoring, effective antibiotics, and more ag- 
gressive hemodynamic support have reduced the mor- 
tality and morbidity of this complication in children [11]. 
The hypovolemia and septic shock which followed this pa- 
tient's barium peritonitis likely precipitated the cardiac ar- 
rest at the outlying hospital. The extreme rarity of barium 
spillage into the peri toneum in acute appendicitis, 
whether the appendix is ruptured or not, has prompted 
speculation that proximal appendiceal obstruction, which 
precedes suppuration of the distal appendix, prevents fill- 
ing of the more distal friable appendix that is at risk for 
perforation [12]. 

In patients with atypical presentations, or where coin- 
cident illness is present, further diagnostic investigation 
may be appropriate. As a general screening study in the 

child with abdominal pain, ultrasound can be helpful with 
no associated risk. The finding of an abscess related to a 
perforated appendix can direct surgical management. 
Certainly the barium enema examination carries an in- 
creased risk, but this risk remains small. A diligent search 
of the literature yielded a single previous report  of leakage 
of barium into the peritoneal cavity, making this an ex- 
tremely rare complication of a very useful diagnostic pro- 
cedure that is relatively widely available in the com- 
munity. 
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