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ABstrACt

Pancreatic injury in children is rare. The diagnosis is difficult to establish because shortly 

after an accident there is frequent lack of complaints and the blood test often still normal. 

Also, additional investigations in the initial stage are often very specific. The treatment of 

pancreatic lesions without involvement of the pancreatic duct (grades 1 and 2) is conserva-

tive. With regards to lesions involving the pancreatic duct (grade 3 and above) there also 

seems to be a shift to non-surgical treatment, but there is still little evidence for either 

treatment modality. Based on three children’s cases, two with grade 3 and one with a 

grade 2 pancreatic lesions, we provide insight in the difficulty in diagnosis and treatment. 

A high “index of suspicion”, reassess after six hours, and accessible consultation or referral 

to a trauma center, is frequently recommended regarding these injuries.
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IntroduCtIon

Pancreatic injury in children is rare. However, the consequences can be severe. The retro-

peritoneal location of the pancreas frequently results in a typical late onset of complaints, 

often hours after the initial injury. In blunt trauma to the abdomen, a high level of suspicion 

is justified, even when there are no, or few symptoms shortly after the accident. Laboratory 

tests and imaging techniques are also non-specific with regards to pancreatic injuries.

There is relatively little literature on the best treatment for pancreatic lesions in children. 

However, preference is being given to a non-operative treatment. In this lesson we will 

give an overview on the advantages and disadvantages of additional investigations and the 

different treatments. We also indicate the importance of consultation with or referral to a 

trauma center. We illustrate this by example of three case studies.

Patient A, a girl of 2.5 years old, was injured by a 25 kg sink that fell of a shelve on her belly 

at a hardware store. A doctor saw her the same day, but by then she had no complaints any 

more. On physical examination, the doctor found no abnormalities. However, the based 

on the nature of the trauma, the patient was referred to the emergency room at a regional 

hospital. Physical examination revealed no abnormalities there either.

Laboratory tests showed the following results (reference values in parentheses): Hb 7.7 

mmol / l (7.0 to 9.7), AST 675 U / L (<45), ALT 733 U / L (<40) and amylase 170 U / l (<65). 

The infection parameters were not increased. An ultrasound of the abdomen revealed a 

small rupture in the left liver lobe with a trace of free fluid. Because clinical alarm symp-

toms were absent and laboratory abnormalities little different from the reference values   at 

that time, no further investigation was performed that day. She was admitted for clinical 

observation. The next day there were still no symptoms, but the serum amylase increased 

to 733 U / l. For this reason a CT performed which revealed a transection of the pancreas 

(grade 3). (Figure 1.) The grading of pancreatic lesions by the American Association for 

figure 1: CT scan of the abdomen with transsected of the pancreas (grade III)
Figure 1: CT scan of the abdomen with transsected of the pancreas (grade III) 

 
 
 
Figure 2: MRI cholangiopancreaticography (MRCP) of patient B with grade III pancreatic 
injury. There is de fistula from the pancreatic duct to an intra-abdominal cavity filled 
with debris.  
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the Surgery of Trauma (AAST) organ injury scale is depicted in the table. This patient 

was transferred to our center. She was discharged after 2 weeks without interventions. 

A control ultrasound after 3 weeks showed an asymptomatic pseudo-cyst of 1.5 cm for 

which an expectant policy was implemented successfully.

Patient B was a 7-year-old boy who had sustained a handlebar injury to his belly sixteen days 

before transfer to our center. A CT scan of the abdomen in the initial hospital diagnosed 

a grade II pancreatic lesion. This injury was initially treated conservatively. A week after 

the injury he was discharged from hospital in reasonable condition. Within 24 hours he 

was re-admitted with progressive abdominal pain, peritonitis signs and fever. The amylase 

level rose to 4083U / L. An ultrasound of the abdomen revealed slight fatty infiltration 

around the pancreas with a trace free fluid. Because his clinical state deteriorated, he was 

transferred to our clinic.

MRI-cholangiopancreatography (MRCP) of the abdomen revealed a laceration of the pan-

creas (grade 3) with debris and a fistula from the pancreatic duct to the peritoneal cavity. 

(Figure 2)

Several attempts of endoscopic stent placement, in order to bridge the lesion in the pan-

creatic duct, failed. Finally, at 13 weeks after trauma, he developed refractory ascites in 

connection with the pancreatic infection and was surgically drained. Due to adhesions the 

abdomen was hardly accessible. With difficulty, initially only a splint could be placed in 

figure 2: MRI cholangiopancreaticography (MRCP) of patient B with grade III pancreatic injury. There is 
de fistula from the pancreatic duct to an intra-abdominal cavity filled with debris.

Figure 1: CT scan of the abdomen with transsected of the pancreas (grade III) 

 
 
 
Figure 2: MRI cholangiopancreaticography (MRCP) of patient B with grade III pancreatic 
injury. There is de fistula from the pancreatic duct to an intra-abdominal cavity filled 
with debris.  
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the distal pancreatic duct for decompression. This was released in the stomach. The fistula 

could not be uncovered.

In a second attempt, necessary because of acute deterioration of the patient by dislocation 

of the splint, a complete adhesiolysis was carried out and the fistula was identified. As 

hemodynamic instability during this operation occurred, a temporary drainage with a drain 

was chosen for. After several days, the situation of the patient was improved and a final 

drainage with pancreatic-fistula-jejunostomy, was performed. The jejunum was attached 

on the pancreas (and in this case also on the fistula) in order to drain the pancreatic secre-

tion. The further recovery went well. After five months, the boy was free of symptoms.

Patient C, a boy of 8 years old, complained of increasing abdominal pain and loss of 

appetite, a day after he had sustained handlebar injury. On physical examination, a sick 

boy was seen. He vomited and was lying on his side with bent legs. Externally there were 

no abnormalities. On palpation there was guarding in the upper abdomen without signs 

of peritonitis.

Blood tests showed an elevated serum amylase of 983 U / L (reference: <100) with mild 

leukocytosis. An ultrasound showed a trace free fluid with a normal aspect of the pancreas. 

A CT scan of the abdomen however, revealed a possible pancreatic rupture. This patient 

was transferred to our center. Re-evaluation of the CT showed a serious contusion, and 

possibly even a transection of the pancreas.

For peritoneal irritation with sharp increase in serum amylase (> 4000 U / L), we decided 

to perform an explorative laparotomy that same night. Intra operatively a contusion of 

the pancreas (grade 2) without laceration was found. A percutaneous drain system and 

a jejunostomy catheter were laid out. The postoperative recovery was uneventful and the 

patient was transferred to the referring institution 12 days later

dIsCussIon

The above cases illustrate how insidious pediatric pancreatic injury can be. Despite the 

absence of symptoms during the first hours after the accident, the patient may have seri-

ous injuries. Additional investigations, such as ultrasound or CT, in the first few hours are 

also often not contributing to the diagnosis. The literature in this area is scarce.

diagnostics

Of all abdominal injuries in children, approximately 5% (3-12%) involves pancreatic injury.1 

Traumatic pancreatic injuries are classified according to severity: Grade 1 to 5, as is shown 

in the table 1. The cause is usually blunt injury to the upper abdomen, such as a fall on 

the handlebars or a car accident in which a two-point seatbelt was worn. One should also 
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always rule out child abuse. The injury is usually caused by compression of the pancreas 

to the spine.

Due to the retroperitoneal location of the pancreas, abdominal pain frequently develops 

hours to days after injury, as was the case in patients A and C. Sometimes there are no 

symptoms, as in the first patient. One must be wary of pancreatic injury with a history or 

the presence of visible defects on the (upper) abdominal wall, such as a belt print. The 

physical examination in the first hours after the accident is unreliable. There is possibly 

neither pain on palpation nor signs of peritoneal irritation. It is therefore recommended 

to re-evaluate all patients who sustained a possible pancreatic injury, again after several 

hours.

The serum level of amylase is an unreliable marker for pancreatic injury for it is frequently 

not increased early after the accident. It does rise after several hours, which is why it should 

be tested repeatedly.2 An increased excretion of amylase in the urine may also indicate 

pancreatic injury, but that increase does not occur until late. A rising serum amylase or an 

increased urine concentration of amylase justifies CT imaging.3 CT provides better insight 

into the presence and location of parenchymal lesions, but has so far not been validated for 

these lesions.4 CT imaging in pancreatic lesions has a sensitivity of 75% and a specificity of 

80%. 10 In the hemodynamically stable patient, the sensitivity of ultrasound significantly 

(48-98%) ranges; Ultrasound therefore has a low negative predictive value for pancreatic 

injury.5 This was also the case in our patients. To assess the integrity of the pancreatic duct, 

Endoscopic Retrograde Cholangiopancreatography (ERCP) and MRCP or secretin-MRCP 

appear more appropriate than CT.6 Experience with these techniques in children with 

pancreatic injury is very limited. Given the invasive nature, ERCP has significant drawbacks 

especially in smaller children.

table 1: AAST grading of pancreatic injury

Grade* Type of Injury Description of Injury

I Hematoma Minor contusion without duct injury

Laceration Superficial laceration without duct injury

II Hematoma Major contusion without duct injury or tissue loss

Laceration Major laceration without duct injury or tissue loss

III Laceration Distal transection or parenchymal injury with duct injury

IV Laceration Proximal? transection or parenchymal injury involving ampulla

V Laceration Massive disruption of pancreatic head
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treatment

Whether or not to operate is a difficult dilemma when the diagnose pancreatic injury 

has been made. Non-operative treatment consists of enteral feeding through a duodenal 

catheter or total parenteral nutrition, naso-gastric drainage, proton pump inhibitors and 

possibly octreotide. Although this has been described in almost all the literature, there are 

no conclusive studies on the benefits of proton pump inhibitors or octreotide.

This also applies to the indications for surgical treatment. In recent years, a shift to the 

non-operative treatment has occurred, also of more extensive injuries. However, most of 

the literature that compares operative with the conservative treatment consists of small 

retrospective studies. These studies advocate that grade 1 and 2 lesions in can successfully 

be treated non-operative in 64 to 100% of the cases.7,11

There is no consensus on the optimal treatment of severe pancreatic lesions involving the 

pancreatic duct. (grade 3-5) Success Rates of non-surgical treatment of pancreatic duct 

injury range from 16% to 80%.8 However, the number of interventions for complications 

seem to rise in non-operative treatment of the more severe injuries such as abscess drain-

age and treatment of pseudocysts or fistulae9

Surgical intervention is indicated in peritonitis, threatening hemodynamic or respiratory 

failure or infected necrosis of the pancreas. Surgical intervention due to secondary bacte-

rial pancreatitis or necrotizing pancreatitis, however, is very rare in children.10

If non-surgical treatment fails, surgery is necessary. This can be very tricky as shown in 

patient B. The abdomen, as a result of persistent peritonitis, was virtually inaccessible due 

to pancreatic leakage from the fistula. Some surgeons prefer to operate early in case of 

severe pancreatic injury, specific to the tail end. For the difficulty of the surgery increases 

with longer wait, along with the decreasing morbidity of pancreatic surgery. Another 

advantage is that the spleen can more often be preserved11

Surgical options are pancreas tail resection, pancreaticojejunostomy or drainage. Only in 

complete distal pancreatic transection, a spleen sparing distal - pancreatectomy can be 

performed. If there is a full-proximal transection, a Roux Y pancreaticojejunostomy can 

be carried out. Setting the indication to perform such an operation requires close collabo-

ration between pediatric surgeons, pediatric (Hepato-pancreatic) physicians, orthopedic 

surgeons, and abdominal (hepatopancreaticobiliair) surgeons, because experience with 

this type of injury, by definition, will be relatively small.

Late surgery, usually with failure of nonoperative treatment, often involves drainage of 

a pseudocyst or persistent pancreatic fistula as seen in patient B. Disadvantages of late 

operation is longer operation times and difficulty in accessibility by adhesions, which are 

the result of chronic pancreatic inflammation due to persistent leakage from a pancreatic 

fistula, such as in patient B.

ERCP offers the possibility over stenting the injury of the pancreatic duct. However, it runs 

the risk of iatrogenic pancreatitis. ERCP with stent placement can induce the formation 
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of a pseudo-cyst although is does not always occur. Stent placement is also a technically 

difficult procedure especially in small children.

An important consequence of conservative treatment is the emergence of pancreatic pseu-

docysts.7 This occurs in 0-44% of the cases.7-9 Many pseudocysts resorb spontaneously, but 

in cysts> 5 cm and symptomatic, intervention should be considered.

Ladies and Gentlemen, these cases illustrate that the diagnosis of pancreatic injury in chil-

dren is often difficult to determine. In blunt abdominal trauma, pancreatic injury should 

always be included in the differential diagnosis even though initially there are neither 

physical nor biochemical alarm symptoms. It is recommended that every child in whom 

pancreatic injury is suspected undergoes a full re examination again after 6 hours. Abnor-

mal or elevated amylase levels in serum or urine are grounds for further diagnostics in the 

form of CT, MRI and MRCP. Severe injuries with complete transection of the pancreatic 

duct can often be treated non-surgically, but unambiguous evidence for the best treatment 

is still lacking. Timely referral to, or consultation of a trauma center with extensive experi-

ence with hepato-biliary-pancreatic surgery, is recommended because of the complexity of 

diagnosis and treatment.
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