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Abstract: Acute necrotic-hemorrhagic pancreatitis is one of the most rare and less remembered causes of acute abdomen
in children despite its fatal outcome. We report the case of a 2 year-old girl admitted through accident and emergence
department with reported anorexia for 2 weeks, associated with over crying after meals, abdominal distention, vomiting
and chills for 2 days. The patient had a temperature of 37.90C, rebound tenderness of the abdomen and absent bowel
sounds. Abdominal ultrasonography revealed fluid collection at the pancreatic bed. No focal pancreatic masses or
gallstones were reported. Gram staining of peri-pancreatic collection revealed Gram negative rods, whereas its culture
revealed Escherichia coli sensitive to gentamycin and ceftriaxone. Other laboratory findings were; hypocalcaemia of
2.0mmol/L, total serum amylase of 350 U/L, Hb of 8.0g/dl and raised ESR of 40mm/hr. Liver and renal function tests
were within normal ranges. Enhanced CT scan and serum lipase were unavailable in our settings. We subjected the
patient to an emergence exploratory laparotomy. Intraoperative findings were: hemorrhagic ascites, retroperitoneal
haematoma, edematous pancreatic body with areas of grey-white necrosis; and steato-necrosis in the omentum and
mesentery leading to a diagnosis of acute necrotic-hemorrhagic pancreatitis. We compare the characteristics of our
patient with the available data on literature review. Informed consent was sought from the patient’s mother in writing, for
the surgery and case documentation.
Keywords: Acute-abdomen, Children, Laparotomy, Necrotic-pancreatitis.
INTRODUCTION
Acute necrotic-hemorrhagic pancreatitis is a
severe form of acute inflammation of the pancreas
clinically presenting with acute abdomen that is
associated with macroscopic hemorrhage and fat
necrosis in and around the pancreas [1]. There is
paucity of data on prevalence of this condition in
Uganda, however its epidemiology differ by country
[2]. According to National Digestive Diseases
Information Clearinghouse; overall, annual incidence of
210,000 people is reported in the United States; with
Caucasians being more affected than African
Americans [3]. This severe form of acute pancreatitis
occurs in 20% of cases [4] and is associated with
increased risk of multiple organ failure with subsequent
high mortality rates of up to 70% [5], especially in
presence of infected necrosis [6]. The condition is
assumed to affect males than females, predominantly
affecting adults of 40 to 70 years [1, 2]. We present a
case of a 2 year old African girl who was successfully
managed surgically at Kampala International University
Teaching Hospital, Ishaka, Uganda.

CASE REPORT
This 2 year old female was admitted through
accident and emergence department for reported
constant abdominal discomfort and anorexia that had
lasted 2 weeks prior to admission. The pain was
reportedly associated with over crying after meals,
abdominal distention, vomiting and chills for 2 days.
There was no preceding history of accidental alcohol
intoxication. The patient had no known chronic
illnesses and reportedly had not been on any medication
4 months prior to admission. There was no history of
trauma or diagnostic procedures before onset of
symptoms. The patient’s immunization schedule was
up-to-date. On general examination, the patient had a
temperature of 37.90C. There was moderate pallor of
conjunctiva but no jaundice. There was dehydration,
tachycardia of 120 beats per minute. Other vital signs
were normal.
There was generalized abdominal tenderness
more marked in the epigastrium and left renal angle,
rebound tenderness and absent bowel sounds. The liver
and spleen were not palpable. The rectum was empty
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with normal anal tone.Abdominal ultrasonography
revealed bowel ileus, fluid collection at the pancreatic
bed. No focal pancreatic masses or gall stones were
reported.Other intra-abdominal organs were reported
normal. Gram staining of sonographically obtained
peri-pancreatic collection revealed Gram negative rods
and its culture revealed Escherichia coli sensitive to
gentamycin and ceftriaxone. Other laboratory findings
were; hypocalcaemia of 2.0mmol/L, elevated serum
amylase of 350 U/L, normochromic normocytic
anaemia of 8.0g/dl with no anisocytosis, raised
erythrocyte sedimentation rate (ESR) of 40mm/hr.
Liver function tests (ALT,AST, and serum protein
levels); renal functions tests (serum creatinine, blood
urea and nitrogen levels), fasting blood glucose level
and serumelectrolytes (K+, Na+) were all within normal
ranges.
We administered pre-operative intravenous
metronidazole and ceftriaxone and subjected the patient
to an emergency exploratory laparotomy; upon
informed consent. Intraoperative findings were:
hemorrhagic ascites of 100mls, retroperitoneal
haematoma, edematous body of the pancreas with areas
of grey-white necrosis; and steato-necrosis appearing as
white flecks of fat necrosis in the omentum, mesentery
and adjacent transverse colon.A walled-off necrosis
(WON) containing a mixture of fluid and necrotic
material that was fully encapsulated was also noted on
surgery conforming to the category 4 of the (2012)
revised Atlanta Classification of peri-pancreatic
collections in acute pancreatitis [7], leading to the
diagnosis of acute necrotic-hemorrhagic pancreatitis. A
purse string suture of vicryl 2/0 was secured to burry a
weak necrotized area of transverse colon. Neither
pseudocysts nor erosion into major splenic and
mesocolonic vessels was observed. We did surgical

necrosectomy of pancreatic and peri-pancreatic necrotic
tissue and copiously lavaged the peritoneum and
pancreatic bed with 5 litres of warm normal saline.
One sump drain was instituted at the
pancreatic bed and another in the pouch of Douglas.
The abdomen was primarily closed in layers with
exception of the peritoneum. The rectus sheath was
repaired with interrupted nylon 2/0. A vented drainage
tube was sandwiched between the rectus sheath and
skin before closure of skin with interrupted vertical
mattress sutures of nylon 2/0. The sandwiched tubular
drain was then connected to an infusion set calibrated
for a drop factor of 15gtts/ml; through which
continuous post-operative peritoneal irrigation with
4800mls of warm normal saline was administered daily
(over 24hrs) at a rate of 50gtts/minutes. Daily charting
of fluid collection in the two sump drains was
conducted to ensure balance between irrigation and
drainage. Negative pressure was maintained in the two
sump drainage suction collection reservoirs and these
were emptied whenever full. Postoperatively, the
patient was managed in intensive care unit on
intravenous fluids (Ringer’s Lactate and 10% dextrose),
ceftriaxone and gentamycin appropriate for her weight.
Peritoneal irrigation was stopped after 96 hours. The
sump drains were removed120 hours after surgery when
sample drainage fluid was microscopically negative for:
red blood cells, pus cells and the patient had blood
culture negative for micro-organisms. Nasogastric tube
decompression was maintained for 48 hours postsurgery after which early oral intake was initiated; well
as antibiotics were stopped after 10 days. The
abdominal stitches were removed in 14 days when the
wound had healed completely and the patient was
discharged. Follow up blood biochemistry was
performed 2 weeks later after discharge (Table 1).

Fig. 1: Necrotic appearance of the pancreatic bed on inspection just after opening the abdomen
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Fig. 2: Showing edematous pancreas with grey white necrosis, retroperitoneal haematoma and fat necrosis

Fig. 3: Showing fat necrosis of adjacent transverse colon and its covering omentum. A purse string suture had
been secured at site of impending perforation
Table 1: The Biochemical, hematological and clinical chemistry results for the patient
Laboratory
Patient’s Value
Value at 4 weeks
Normal Ranges
Characteristics
at admission
post-surgery
Hb
8.0g/dl
12g/dl
14-16g/dl
Hct
28.40%
37.4%
37-47%
ESR
40mm/hr (Westergren)
8mm/hr
0-10mm/hr
Fasting blood sugar
104mg/dl
100mg/dl
80-120mg/dl
Serum Amylase
350U/L
80U/L
25-125U/L
AST
24.0U/L
14.2U/L
12-39U/L
ALT
21.9U/L
7.2U/L
5-40.0U/L
Platelet Count
180x109 cells/L
200x109 cells/L
150-400x109 cells/L
9
9
WBC
4.7x10 cells/L
4.5x10 cells/L
4.0-11x109 cells/L
9
9
Granulocytes
3.4x10 cells/L(70%)
3.0x10 cells/L
(45%-77%)
Lymphocytes
1.4x109 cells/L(30%)
1.38x109 cells/L
1.50-4.00x109cells/L(25%-45%)
Monocytes
<1%
<1%
0%-5%
Na+
132mmol/L
130mmol/L
130-135mmol/L
K+
3.7mmol/L
3.9mmol/L
3.5-4.5mmol/L
Ca2+
2.00mmol/L
2.20mmol/L
2.15-2.65mmol/L
Serum Creatinine
0.9mg/dl
0.7mg/dl
0.7-1.5mg/dl
Blood Urea Nitrogen
12.0mg/dl
8.0mg/dl
7.0-18mg/dl
Thin blood film report
Normochromic
Normochromic
RBCs
Normocytic;
Normocytic;
No evidence of
No evidence of
Platelets
Leukemic process
Leukemic process
712
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DISCUSSION
Clinical presentation and diagnosis of acute necrotic
haemorrhagic pancreatitis
The present case presented with 2 weeks
history of abdominal discomfort and anorexia which are
the commonest symptoms. Although in this particular
case there was no obvious predisposing factor, the onset
of acute necrotic-hemorrhagic pancreatitis is sudden
often occurring after a bout of alcohol or a heavy meal
and can present with diversity of symptoms with
varying severity. Presence of acute abdomen, elevated
serum pancreatic lipase tripling normal levels and
consistent sonographic and computerized tomographic
findings are diagnostic [7].There appears to be two
types of acute pancreatitis refractory to conventional
supportive therapy, which differ in the extent of surgery
required and in mortality. The mild form with persistent
life-threatening acute biliary tract disease (biliary type),
and a more severe form (pancreatic type) presenting
early in the course of the disease [8], but the
classification of these is often impossible until surgery.
Patients may also present with vomiting and collapse
and the condition may be misdiagnosed for other causes
of acute abdomen. Presence of fever signals systemic
inflammatory response or existence of superimposed
infections. Characteristically there is often but not
always elevation of serum amylase level within the first
24 hours and elevation of serum lipase level after 3 to 4
days; the latter being more specific for the pancreas
although may not be feasible in developing countries. In
such settings, thorough clinical judgment and use of
intravenous contrast associated to the use of abdominal
ultrasound is a comparable alternative to abdominal CT
although the latter is superior in evaluating the extent of
pancreatic necrosis [9]. Absence of radiation exposure
and convenience in children has made magnetic
resonance imaging (MRI) replace endoscopic
retrograde cholangiopancreatography (ERCP) in
elective patients.
Epidemiology and etiology
According to Fagenholz et al. [10], the
incidence of childhood acute pancreatitis between1998
to 2003 was reported to be 0.1 new cases per 1000
inhabitants in the Unites States though poor case
definition is reported particularly for children. Only 279
childhood cases of acute pancreatitis were reported in
an Australian study between 1993 and 2002 with
median age of 10 years [11]. Authors [10] and [11]
however report an increasing incidence of this condition
in children attributable to increasing availability of
diagnostic methods.
The two common etiological factors associated
with acute necrotic-hemorrhagic pancreatitis in adults
are alcoholism and cholelithiasis both of which
contribute to more than 80% of cases [1, 4].Excessive
drinking of alcohol coupled with poor feeding and
malnutrition especially in males is a common cause and
can be associated with high mortality especially if

misdiagnosed or presenting at a later stage with organ
failure [12]. In childhood, up to 75% of cases are
attributable to mainly trauma, metabolic and systemic
diseases, and drugs [11]. In order of importance, the
five leading causes of acute pancreatitis in childhood
population are biliary lithiasis and tumors; drugs;
idiopathic causes; systemic diseases and trauma [13].
Other causes include but not limited to surgical
procedures like duodenal surgery, endoscopic
retrograde
cholangiopancreatography,
metabolic,
familial, bacteremia, viraemia, ischemic shock,
intestinal worms, insect or animal bites with subsequent
glomerulonephritis and extension of inflammation to
adjacent tissue. Even after thorough investigations 10 to
35% of childhood pancreatitis has been reported to be
idiopathic [14-16], although some of the seemingly
idiopathic causes have been attributed to genetic
mutations [14, 17-21] and still remain of diagnostic
challenge in the developing world [15]. Although
trauma accounts up to 10 to 40% of childhood acute
pancreatitis [22], the retroperitoneal location of the
pancreas poses diagnostic challenges particularly in
resource limited settings where CT scans are not readily
available, a fact that contributes to high morbidity in
this age group [23].
Upon review of cases documented, drugs
particularly L-asparaginse used in management of acute
lymphocytic leukemia, sodium valproate as an
anticonvulsant and steroid therapy especially for renal
diseases remain one of the commonest causes of
childhood drug induced haemorrhagic necrotic
pancreatitis [24-31].
Disseminated adenoviral infection [32] and
hemolytic uremic syndrome [33] are also known causes
of childhood pancreatitis and its association with viral
hepatitis has been probed [34]. Pregnancy in its own
right has been documented to be a significant cause of
acute pancreatitis often presenting 3rd and 4th trimester;
but also a risk factor to newly born child through
bacteremia [35], although spontaneous abortions often
occur for such mothers in early trimesters [36]. The
etiology remains idiopathic in a proportion of cases
amongst which the one under description seems to
follow. Although a positive bacterial culture of peri
pancreatic aspirate could have been a cause, it remains
equivocal as Gram negative isolates and less commonly
polymicrobial isolates can occur as a complication of
pancreatic necrosis due to gut flora translocation [3740]. It is important to note that normal values of serum
and urine amylases are not uncommon for this category
of patients and should not be the basis for exclusion of
the diagnosis. In absence of obvious etiology and CT
scan services in remote settings, ultrasound guided fine
needle aspiration and bacteriology has to be performed
to exclude infected pancreatic necrosis and need for
urgent appropriate surgical intervention without which
the condition is fatal.
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Pathophysiology
It is assumed that severe acute pancreatitis
manifests in two phases [41, 42]. The first two weeks
are characterized by sterile systemic inflammatory
response that may lead to multiple organ failure. The
later anti-inflammatory stage after 2 weeks is the most
feared, associated with translocation of intestinal flora
leading to infected pancreatic necrosis, sepsis and
multiple organ failure [41, 42]. The pancreatic
Proteases like trypsin and chymotrypsin are the most
important in proteolysis. Trypsin activates the kinin
system by converting prekallikrein to kallikrein thus
activating the clotting and complement systems,
resulting in inflammation, tissue damage, thrombosis
and hemorrhages found in this condition [1]. The
Lipases and phospholipases degrade lipids and
membrane phospholipids as Elastases destroy the elastic
tissue of blood vessels. On this account, the splenic and
mesocolonic vessels may be eroded, warrantying
preoperative angiography [43-46]. The erosion may
also result in a pancreatic fistula [45, 46]. All these
enzymes are released through acinic cell destruction,
blockage in exocytosis of pancreatic enzymes and or
duct obstruction caused by one or more etiological
factors discussed [1, 40]. The inflammation forms
pancreatic and or peri-pancreatic fluid collections that
can be sterile or later be infected. The microorganisms
most frequently isolated in cases of infected pancreatic
hemorrhagic-necrosis are gram-negative bacteria of
enteric origin particularly Enterococci species [37],
although gram-positive cocci are increasingly not
uncommonly isolated [39, 40]. The infected fluid can
later be walled off to form an encapsulated abscess [47,
48]; often seen on CT scan as heterogeneous
peripancreatic collections with fluid and fatty densities
in presence of air bubbles [49-51]. Once fluid collection
is documented, CT or ultrasound guided fine needle
aspiration and bacteriology has to be performed to
differentiate infected from sterile necrosis as sterile
fluid collections do not uncommonly resorb
spontaneously [52].
Postmortem findigs of acute necro-hemorrhagic
pancreatitis
Morphologically; an edematous pancreas with
variegated appearance of grey-white necrosis
subsequently, hemorrhagic ascetic fluid, and white
flecks of fat necrosis in the omentum and mesentery are
common findings [12]. Resolved lesions may show
areas of fibrosis, calcification and ductal dilatation [53].
Microscopically, necrosis of pancreatic lobules and
ducts; arteries and arterioles with areas of hemorrhage
and fat necrosis surrounded by polymorphs are not
uncommon [1, 53].
Management of acute
necrotic-hemorrhagic
pancreatitis
Although the treatment of acute pancreatitis is
primarily non-surgical, an interdisciplinary approach as
well as timely and aggressive intensive care has led to a

significant improvement of the prognosis in severe
necrotizing pancreatitis [2]. Early surgical procedures
were associated with high morbidity and mortality and
therefore were abandoned and replaced with forceful
conservative treatment [2, 6, 54]. Medical management
by peritoneal dialysis combined with other therapeutic
modalities has been shown to result in early
improvement of abdominal and toxemic signs such as
shock and renal insufficiency [55]. However, there are
still specific indications for surgery during the course of
acute pancreatitis. These include cholecystectomy for
biliary pancreatitis, surgical debridement of infected
necrotic tissue in septic patients and emergency
operations for gastrointestinal perforations or
hemorrhage [56]. Open laparotomy with continuous
post-operative peritoneal lavage and external drainage
are the main surgical modalities [37- 39, 47, 57-59].The
competing surgical and non-surgical concepts like
laparoscopic or endoscopic management are still
debatable, but advances in laparoscopic technology and
instrumentation allow the utilization of minimally
invasive techniques, that lessen the stress of surgery in
the already compromised pancreatic patient and
minimize duration of hospitalization [54]. However
laparoscopic approaches like transluminal endoscopic
drainage, laparoscopic retroperitoneal necrosectomy
and percutaneous or CT guided drainage need further
evaluation despite not being feasible in every tertiary
health facility in many of the developing countries [46,
54, 60, 61]. Whatever the approach, the need for the
cooperation
of
an
experienced
team
of
gastroenterologists, surgeons, radiologists and intensive
care specialists, who are able to manage the potentially
life-threatening complications of this disease, is
justified. All patients with severe necrotizing
pancreatitis should be transferred to a specialized
Centre for interdisciplinary therapy [56]. Although nonsurgical options remain more than ever the cornerstone
of management in many of these patients [62], the role
of surgery in the treatment of infected necrotichemorrhagic pancreatitis is overemphasized [63-65].
The goal of the surgical procedure is to remove the
septic focus by debridement of the infected pancreatic
and peripancreatic necrotic tissue. There is a growing
body of evidence that a combination of necrosectomy
and peritoneal irrigation improves surgical outcome
[66, 67]. If pancreatic infection is suspected; fine needle
aspiration and bacteriological analysis should always be
performed [41, 42].
Complications of acute necrotic-hemorrhagic
pancreatitis
Patients who survive acute necrotichemorrhagic pancreatitis may develop a variety of
systemic and local complications ranging from
chemical and bacterial peritonitis, endotoxic shock, and
acute renal failure to pancreatic abscess, pancreatic
pseudo-cyst and duodenal obstruction [1, 47].
Pancreatic pseudocysts occur in up to 6 to 18.5% of
cases [7, 68] and these can become infected, rapture or
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exert pressure effect on pancreatic duct and adjacent
bowel. Hypocalcaemia occurs in upto 30% of cases [69]
due to calcium binding on areas of fat necrosis often
characterized by a positive Chvostek's sign (spasm of
the facial muscles when the facial nerve is tapped);
positive Trousseau's sign (flexion of the wrist,
hyperextension of the fingers and flexion of the thumb
after inflating a blood pressure cuff above the systolic
BP for severalminutes) alongside Laryngeal and
bronchial spasms.
Peritoneal infections and shock lung may
develop in patients undergoing peritoneal dialysis and
those who need assisted ventilation [55]. Although
spontaneous resorption of the peri-pancreatic necrotic
masses can occur [52], new necrotic masses can
develop [55]. Rare complications like necrosis of the
transverse colon and subsequent perforation have been
reported [70], thus purse string sutures need to be
secured around such impending areas of perforation.
Erosion into splenic and mesocolonic vessels can occur
resulting in severe hemorrhage and pancreatic fistula
[45, 46].
Prognosis and factors contributing to mortality in
acute necrotic-hemorrhagic pancreatitis
Mortality of acute necrotic-hemorrhagic
pancreatitis is up to 20-30% [1, 62] or even higher up to
70% - 93% in presence of infected necrosis [4, 60, 71].
Review of mortality due to hemorrhagic necrotic
pancreatitis in 7 childhood cases by Munhoz RP et al.
[7] revealed that 4 out of 7 (57%) died. Hypotensive
shock, infection, acute renal failure and disseminated
intravascular coagulopathies are poor prognostic
factors. The Ranson's score [64] and Balthazar’s criteria
[49]are reliable in predicting prognosis although many
other predictors of severity [51, 73] have been tested to
make progress in early detection of complications. On
average 50% of patients operated on for pancreatitis are
reported to have the mild edematous form and most of
these survive the operation, whereas 50% of the severe
form of pancreatitis with infected necrosis or
hemorrhage die postoperatively [60, 71] and some
literature reports no survivors at all, in those treated
without operation [74]. This suggests the usefulness of
early surgical treatment once infected pancreatic
necrosis is suspected. However, the advisability of
operation and the prognostic implications derived from
the morphologic categorization of acute pancreatitis are
applicable only retrospectively after the operation or
autopsy [75]. Current studies [73] show no superiority
of prognostic assessment using CT scans as opposed to
clinical and biochemical evaluation in the initial phase
of the disease, thus thorough clinical assessment is the
single most important tool in developing countries
where CT scans and MRI are not feasible. Whenever in
doubt, it is important to remember that minimally
invasive approaches and or laparotomy; with
continuous postoperative peritoneal lavage are the main

surgical interventions for infected hemorrhagic necrotic
pancreatitis, with better outcome [6, 54].
CONCLUSION
Acute hemorrhagic necrotic pancreatitis is a
diagnosis worth to think of in acute abdomen amongst
children of 2 years and below. Infection of pancreatic
necrosis and hemorrhage are still the main risk factors
of morbidity and mortality in the course of necrotizing
disease, for which diagnostic challenges still exist in
many developing countries. Today, infected pancreatic
necrosis is a well-accepted indication for surgery in
which necrosectomy with postoperative continuous
lavage and or closed packing, to continuously remove
necrosis and debris are rewarding. Thorough clinical
assessment, multidisciplinary approach, appropriate
antibiotics, fluid and electrolyte balance, and early
detection of need for surgery can reduce morbidity and
mortality in developing countries as for the case
presented.
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