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INTRODUCTION
Abdominal pain represents 1 of the most important 

features of postburn gastrointestinal complications.1 So 
far, a review of medical literature revealed that no arti-
cles discuss clearly the relationship between abdominal 
pain and burn injury. Abdominal pain may represent a 

leading symptom to a serious underlying disease.2 Herein, 
we discuss the relevant diseases of gastrointestinal origin 
responsible for this symptom in patients after burn injury, 
which include pancreatitis, stress ulcers, Clostridium difficile 
infection, and other diseases, which will be later discussed 
separately.1–12 Furthermore, abdominal pain can be a com-
plication of electrical burns.9–11 The management of these 
entities differs greatly, as it can be conservative or surgical 
depending on the causative mechanism of this pain.12

METHODS

Literature Search
A scoping review of PubMed, Google Scholar, Scopus, 

Embase, Cochrane, and other electronic research sites was 
performed using the search terms with strategy burn AND 
(abdominal pain OR abdominal pain OR pain, abdomi-
nal OR pain, abdominal). All relevant articles of any study 
design (published till April 15, 2023) were included and 
narratively discussed in this review. In this review, we fol-
lowed the checklist of The Preferred Reporting Items for 
Systematic reviews and Meta-Analyses (PRISMA) 2020 
statement: an updated guideline for reporting system-
atic reviews.13 Variables included in this study were sex 
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distribution, age, related total body surface area (TBSA), 
incidence rate, characteristics of pain, diagnosis, manage-
ment, outcomes, and mortality rate.

Scopes and Criteria
The primary objective of this review is to describe the 

characteristics of postburn abdominal pain of gastrointes-
tinal origin and its possible causative diseases depending 
on these characteristics, and to review the epidemiologic 
features of these diseases, narrate potential treatment 
methods and approaches, and lay down a differential diag-
nosis for postburn abdominal pain. The inclusion criteria 
comprised any study design, English language, and studies 
discussing postburn abdominal pain on human subjects. 
All the included papers were discussed narratively.

RESULTS
The selection process is explained by the PRISMA flow 

diagram (Fig. 1). The primary screening according to the 
suggested strategy identified 678 articles. After removing the 
similar or exact copies, there were 114 articles. According to 
our inclusion criteria, of them, 91 articles and reports were 
eligible for inclusion in this scoping review. We found that 

patients after burn injury may have abdominal pain due to 
several causes and etiologies such as (Fig. 2) pancreatitis 
(0.05%–40), superior mesenteric artery syndrome (SMAS) 
(1.1%), paralytic ileus, necrotizing colitis (1%–2%), acute 
colonic pseudo-obstruction (ACPO) (Ogilvie syndrome) 
(0.29%–1), C. difficile infection (1%–17%), acute acalculous 
cholecystitis (0.4%–3.5%), secondary sclerosing cholangi-
tis complications, stress ulcers (1.5%–15), and abdominal 
compartment syndrome (ACS) (0.7%–1). In addition, it 
can also be due to feeding tube problems. Furthermore, 
abdominal pain can be a complication of electrical burns 

Takeaways
Question: In burn patients, does early recognition of 
postburn abdominal pain as well as the timely diagnosis 
and treatment play a significant role in prognosis and 
mortality?

Findings: It is extremely important for burn specialists 
and plastic surgeons to thoroughly investigate postburn 
abdominal pain.

Meaning: Abdominal pain represents 1 of the most impor-
tant features of postburn gastrointestinal complications.

Fig. 1. pRiSMa 2020 flow diagram explaining the selection process.
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(5%–17.25%) and is also considered a common presenting 
symptom of nonocclusive mesenteric ischemia (NOMI) in 
patients with burn injury. Also, a few reports in the medi-
cal literature showed that sigmoid diverticulitis perforation 
and emphysema gastritis (EG) may be the cause of abdomi-
nal pain in patients with burn injuries. We will discuss in 
each entity the onset time, incidence rate, characteristics, 
etiology, and management. The most common possible 
options are presented in Figure 3.

DISCUSSION
Abdominal pain of gastrointestinal origin should not 

be overlooked in patients after burn injury, as it can be the 
leading symptom of a serious underlying disease. Herein, 
we are discussing the possible causes that can give rise to 
this symptom.

First, abdominal pain radiating to the back can be 
seen in postburn pancreatitis, as this complication occurs 
in 0.05%–40% of patients with burn injury (Fig. 2).1 
Abdominal pain in acute pancreatitis in patients with 
burn injury may be associated with feeding intolerance, 
and a 3-fold increase of amylase and/or lipase, with radio-
logic signs of pancreatic edema.14 However, abdominal 
pain may be absent.15,16 Management varies from conser-
vative measurements to surgery if complications occur.1,13 
Mortality may occur in about 30% of cases.1

Abdominal pain can also be seen in stress ulcers sec-
ondary to systemic burns, known as Curling ulcers,5 with 
burn area of more than 20% TBSA.1,17,18 In typical cases, 
abdominal pain may be presented with coffee ground vomi-
tus, hematemesis, melena, nausea, and orthostasis in severe 
cases. In general, the most common presentation is upper 
gastrointestinal bleeding, which ranges from 1.5% to 15%,5 

depending on whether or not patients received prophylaxis 
such as proton pump inhibitors, early enteral nutrition, 
and fluid replacement, which decreased the occurrence of 
these ulcers from 15% to 3% (Fig. 2), besides a reduction in 
the mortality rate after it was up to 70%.1,19 Management for 
Curling ulcers is similar to the management of peptic ulcer 
disease in general, including the treatments just described, 
endoscopic control of bleeding, or even surgery.1,5

Moreover, abdominal pain is the most common pre-
senting symptom of acute acalculous cholecystitis in 
patients with burn injuries.3 The incidence rate is between 
0.4% and 3.5% (Fig. 2), with a male predominance.3 
Mean burn surface area was 45% (22%–80%) accord-
ing to Walsh et al3 and 37.4% ± 5% (6%–92%) accord-
ing to Arnoldo et al.20 Mean age varied across multiple 
studies, the average of the reported mean ages is 40.3 
years.3,21–25 The pathophysiology involves biliary stasis, sys-
temic infection, ischemic injury, and the activation of the 
XII-factor-dependent pathways.3,25 Slight epigastric pain 
accompanied by reflex nausea, vomiting, and radiating to 
the upper quadrant should make burn specialists suspect 
acute acalculous cholecystitis.25 A palpable gallbladder and 
localized tenderness could also be present.26 According to 
Walsh et al3 only 14% of patients with burn injuries were 
reporting pain in the right upper quadrant. This disease 
can be complicated with perforation of the gallbladder, 
gangrenous cholecystitis, abscess, and empyema.26 Length 
of burn intensive care unit stay ranged from 63.4 to 97 
days.21,26 Mortality varied from 14% to 53.3%.22,26 As might 
be expected, mortality following complications such as 
gangrene or perforation is as high as 65%.1 Ultrasound is 
the first choice of imaging modality.21 Treatment consists 
of initiation of antibiotics, and either cholecystectomy or 
placement of a cholecystostomy tube. Cholecystectomy is 

Fig. 2. incidence ranges of gastrointestinal complications in patients with burn injury.
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the conclusive treatment of acute acalculous cholecystitis 
in patients with burn injuries.1,21,27

In addition, right upper quadrant pain can be a promi-
nent feature in patients after burn injury with secondary 
sclerosing cholangitis in critically ill patients (SSC-CIP).4 
SSC-CIP is another newly described biliary complication 
caused by severe burns. Age and TBSA ranged from 18 
to 56 years and from 35% to 95%, respectively.28 In the 
case series conducted by Ben-Ari et al28 on 4 patients, all 
patients were male and 2 patients (50%) died. The mean 
length of intensive care unit stay was 129.2 ± 53 days. SSC-
CIP is likely caused by ischemic injury to the bile ducts 
followed by bacterial colonization.28 Diagnosis is based on 
magnetic resonance cholangiopancreatography or endo-
scopic retrograde cholangiopancreatography.28,29

Another disease with abdominal pain and postburn 
injuries is paralytic ileus, which is a decreased gastroin-
testinal motility due to Auerbach and Meissner plexuses 
failure, mainly caused by severe illness or surgery.1 Male 
gender and advanced age are considered risk factors.30 
Davies et al31 revealed that its incidence increases when 
TBSA exceeds 20%. Usually, the onset of the disease starts 
5 days after burn injury.32 Invasive treatment is not sub-
stantial, and conservative treatments such as nil per os and 
electrolyte balance are the gold standard.32 Unfortunately, 
the mortality rate could be more than 45%.33

Moreover, mild abdominal pain can also be encoun-
tered in ACPO in patients after burn injury.1 This medical 
condition is reported in only about 0.29% of burn cases, 
according to a study of 2703 patients with burn injury with 
ACPO34; 0.47%, according to a 5-year study of 422 patients 
with burn injury35; and 1%, according to Lescher et al36 
(Fig. 2). TBSA has differed greatly among studies, with a 
minimum percentage of 7% in Kadesky et al34 and a maxi-
mum percentage of 83% in Estela et al.37 Also, according 
to John et al,38 TBSA percentages were lower in patients 
with obesity. The mean age is 63.5 ± 17.9 years (ranging 
from 27 to 82).34 This condition appears to be equal in 
incidence between men and women,38,39 although some 
data indicates that men can be more prone to this kind of 
injury.40–42 In all cases, the abdominal distention is always 
present. Abdominal pain is usually mild but when colonic 
dilation increases, it gets worse.36 The most serious com-
plications are ischemia and colonic perforation. Also, in 
some cases, peritonitis can develop as a consequence of 
this perforation.43 The initial diagnosis is made by an x-ray 
that shows dilation in all colonic segments. On the other 
hand, barium enema can be useful in both confirming 
the diagnosis and treatment.41 Computed tomography 
(CT) is also effective in confirming the diagnosis, which 
shows dilation in colonic segments with no evidence of 
mechanical obstruction.44,45 Management is based initially 

Fig. 3. abdominal pain causes in patients with burn injury; a higher proportion gets a larger circle size.
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on conservative treatments in noncomplicated ACPO.1 
Some exceptions such as colonic perforation, peritonitis, 
and ischemia need urgent intervention, for that, surgi-
cal colostomy is recommended in such complications.1,38 
According to Ross et al46 the overall mortality rate is 7.7%. 
According to Davies et al,31 it was 25%–35% in the absence 
of complications, and it increases to 50% when the per-
foration occurs. These mortality rates will rise in patients 
with burn injury.

Furthermore, in the case of SMAS in patients with 
burn injury, abdominal pain is postprandial and epigas-
tric, and is characterized by its intermittent appearance.46 
This symptom can be diminished by lying on the left side, 
in a prone or a knee–chest position.47,48 The supine posi-
tion, structural abnormalities, and acute weight loss due 
to hypermetabolic states can all trigger SMAS by reduc-
ing the angle between the aorta and superior mesenteric 
artery. This acute angle, which ranges between 6 and 
25 degrees, leads to a compressed duodenum in its third 
portion and to a chronic duodenal ileus.46,49 According to 
Elizabeth et al,47 in a normal state, the angle varies from 
38 to 56 degrees. SMAS, which is more common in thin, 
young female patients, was seen in the age group of 33–43 
years.46 SMAS is diagnosed by radiologic studies such as 
ultrasound, CT, fluoroscopic examination, and barium 
swallow.1 When diagnosed early, mortality rate becomes 
ignored.46 However, mortality increases in patients with 
burn injuries and could reach 30%.50 Herein, 2 stud-
ies revealed how many patients with burn injuries were 
admitted to the US Army Institute of Surgical Research 
during a specific time. In the first study, Lescher et al50 
concluded that 37 of 3536 (1%) patients with burn injury 
developed SMAS in 12 years. In the second study, Kirksey 
et al51 reported that 19 of 1687 (1.1%) patients with burn 
injuries developed SMAS in 5 years (Fig. 2). The manage-
ment of SMAS is usually conservative.51

Abdominal pain with diarrhea and fever can be associ-
ated with C. difficile infection in patients after burn injury.52 
The incidence and the mean TBSA were, respectively, 
1%–17% (Fig. 2) and 1%–77.5%.53,54 The mean age of the 
patients was 33.5 years old, with male predominance.54 
The mortality rate was 28.5%.54 Prolonged hospital admis-
sion, proton pump inhibitors, immunosuppressants, the 
indicated surgery, nasogastric tubes, and broad coverage 
antibiotics can change bacterial flora of the gut, which 
predisposes the disease.52,54,55 The most causative medica-
tions for this disease are ampicillin, cephalosporine, and 
clindamycin.55 Silver sulfadiazine may be the cause in rare 
cases.56 Enzyme-linked immunosorbent assay and stool 
samples can detect the pathogenic agent of the disease.1,55 
Colonoscopy can be diagnostic and therapeutic by colonic 
decompression.55 Metronidazole is the drug of choice for 
the treatment.52

Abdominal pain may also be a consequence of necro-
tizing colitis in patients with burn injury.57 Postburn nec-
rotizing colitis is not common (1%–2%) (Fig. 2), but it is a 
fatal complication with severe burns with a 75% mortality 
rate.58,59 Most patients with postburn necrotizing colitis are 
middle-aged with male predominance and TBSA of 20%–
98%.60,61 In addition to abdominal pain, patients can have 

rectal bleeding.58 Necrotizing colitis can present at any 
time of the postburn period.59,62 The duration of hospital-
ization was 55 ± 15 days.60 Increased TBSA, systemic sepsis, 
vasoconstriction, ileus, vasopressor agents, resuscitation 
fluids, and postburn pancreatitis are all associated with an 
increased risk of necrotizing colitis.57–59,61–64 Colonoscopy 
and computerized tomography are the most important 
diagnostic procedures.59,64 Bowel rest and nasogastric tube 
are the initial steps of treatment.64 Patients with no symp-
toms should undergo conservative management such as 
oxygen and antibiotics.64 Surgery should be done when 
patients present with serious symptoms.64

In addition, abdominal pain can also be a prominent 
feature of ACS in patients after burn injury. This pain 
may precede the evolution of ACS, which is defined as 
an intra-abdominal pressure (IAP) more than 20 mmHg 
and recent organ failure.65 This complaint results from 
the rising of IAP, which interrupts gut perfusion.6,65,66 The 
incidence of ACS is unclear yet, whereas Steven showed 
that it increases proportionally with the depth and the 
size of the burned area (TBSA).67 Aron reveals that it 
was 0.7%–1% in adult patients with burn injury (Fig. 2) 
and may be higher in children.68 Moreover, it was found 
that children were predisposed to develop ACS at a lower 
IAP.69 ACS often occurs within the first 12 hours of pre-
sentation.68 According to Hobson, almost all ACS patients 
were males, and the mean age was 48, ranging between 29 
and 79 years.70 The TBSA ranged from 22% to 80%.71–73 
Ivy et al71 recommended bladder pressure measurement 
when peak inspiratory pressure is more than 40 cm H2O 
and fluid resuscitation is more than 0.25 L/kg. When 
diagnosed, sedation, chemical paralysis, and escharotomy 
should be performed.71 Decompressive laparotomy is the 
most frequent procedure, and percutaneous drainage is 
also recommended; despite that, mortality ranges from 
70% to 100%.74,75

Furthermore, abdominal pain can also be associated 
with the usage of feeding tubes in patients after burn 
injury. The most common findings are diarrhea and vom-
iting.76–81 In addition, these feeding tubes can also increase 
the risk of C. difficile infection, which can lead to pseudo-
membranous colitis.7

According to Shih et al,82 abdominal pain can also 
be a feature of electrical burn injury, with an incidence 
of less than 5% of burn injuries. Another study of 182 
patients with electrical burn injury reveals an incidence 
of 17.25%.83,84 High-voltage injuries can cause abdominal 
pain in several etiologies, including visceral perforation, 
which is not a common complication,9 paralytic ileus, 
Curling ulcer, pancreatic injury,10 and Henoch-Schönlein 
purpura, which is reported to be an extremely rare condi-
tion.11 Abdominal pain from visceral perforation due to 
low-voltage injury is rarely described in the literature.85 It 
is unusual for abdominal complications to be a presenta-
tion of electrical injuries, but it should be considered if 
digestive symptoms develop.85

Also, patients with burn injuries are at risk of develop-
ing serious intestinal complications due to reduced blood 
flow to the abdominal organs.86,87 NOMI is the most fre-
quent cause of gastrointestinal infarction.86 Abdominal 
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pain is a common presenting symptom of NOMI in 
patients with burn injury and should prompt immediate 
evaluation and intervention. Treatment involves aggres-
sive resuscitation with intravenous fluids and correction 
of any electrolyte abnormalities. In some cases, surgical 
intervention may be necessary to revascularize the affected 
bowel or remove necrotic tissue.86

In addition, others described cases of abdominal pain 
in patients with burn injury with sigmoid diverticulitis 
perforation, which developed later during their hospital 
stay.87 Finally, some authors have also reported a case of 
EG in a patient with burn injury who presented with severe 
abdominal pain.88 Diagnosis of EG, a rare, life-threatening 
condition in patients with burn injury, can be challenging 
due to the overlap of symptoms with other gastrointesti-
nal complications commonly seen in patients with burn 
injury. Imaging studies such as CT scans can help confirm 
the diagnosis.88

Consequently, the abdominal pain in patients with 
burn injury may be a reflection of a serious medical condi-
tion, so the diagnosis is accurate and made on time, and 
the patients with burn injuries have the best opportunity 
for positive outcomes. Moreover, we see that the abdomi-
nal pain in patients with burn injury represents an over-
lapping entity in many specialties, and this emphasizes 
the important role of a multidisciplinary team in burn 
management.89–91

CONCLUSIONS
Early recognition of postburn abdominal pain as well 

as the timely diagnosis and treatment play a significant role 
in prognosis and mortality. Thus, it is extremely important 
for burn specialists and plastic surgeons to thoroughly 
investigate postburn abdominal pain. In addition, one of 
the aims of this review was to shed light on the important 
role of the multidisciplinary team in burn patient manage-
ment to improve the prognosis, as this abdominal pain in 
patients with burn injury represents an overlapping entity 
in many specialties.
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