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 The high-grade pancreatic injury including pancreatic transection is a 

challenging issue in management carrying high morbidity and mortality 

because of the associated injuries and pancreas-specific morbidity. The 

late surgical intervention till a week after the accident would be highly 

challenging carrying a higher probability of morbidity and mortality. 

There is no consensus on which management strategies result in the most 

favorable outcomes. Herein, we will present this case report of pancreatic 

transection with late intervention who had an optimized approach of 

management to reach the best outcome. Pancreatic fracture in a 23-year-

old car crash victim who had a late surgical intervention after one week of 

the accident. The patient had been optimized in a well-balanced approach 

of diagnosis and treatment till he passed with no residual complication till 

2-year follow- up. The updated guidelines in conjunction with the 

teamwork helped us in the clinical management of this case report, and 

although they weren't used to replace clinical judgment, they were 

extremely useful for decision-making. There are higher attributable 

morbidity and mortality rates for injuries involving the pancreatic duct, as 

well as the potential for deterioration if treatment is delayed, and literature 

supports resection in these cases. Repetition of CT or its combination with 

Cholangiopancreatography (endoscopic or magnetic resonance) may be 

needed to make a diagnosis of ductal injury. The use of ERCP is also 

recommended for the purpose of diagnostic confirmation, biliary and 

pancreatic drainage and stenting, and intraoperative guide for pancreatic 

duct identification and control. The enteral access is very beneficial for 

the patient support in such cases. 
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1. INTRODUCTION 

Pancreatic injuries occur extremely infrequently (0.2% to 12%), though they can have serious 

consequences, including bleeding and pancreatitis [1- 6]. A well-balanced approach to pancreatic injury 

management must consider many factors, among them the stability of the patient, the severity of 

concomitant injuries, and the need to manage the damage [7– 9]. Using the grading system introduced by 

the American Association for the Surgery of Trauma (AAST) for pancreatic injuries is practical and 

predictive. It is typical for higher-grade injuries to correlate with higher mortality and complications in this 

system [2], [12]. Pancreatic lacerations and contusions of grades I and II spare the pancreatic ducts. Grade 

III injuries include ductal injuries at the tail and body of the pancreas, whereas grade IV injuries involve 

injuries to the head of the pancreas. Massive disruption of the pancreatic head is characteristic of Grade V 

injuries. For patients with blunt abdominal trauma and hemodynamically stable pancreatic injury, a 

computed tomography (CT) scan is the preferred diagnostic tool. Our team had followed an optimized 

approach of treatment strategies of pancreatic injury in such cases of pancreatic neck transection who had 

the surgical management after one week of the accident. Additionally, we will present the updated approach 

to management decisions. To address the concerns of management of pancreatic transection in a balanced 

logic manner, we revised and followed the Guidelines Section of the Eastern Association for the Surgery of 

Trauma (EAST) used the Grading of Recommendations, Assessment, Development and Evaluation 

(GRADE) methodology for this case [22], [23]. Providing guidance to physicians regarding the optimal 

treatment of patients with pancreatic trauma was the major objective of this article. 

 

2. Case presentation 

 

2.1 ER events 

26 yr old man, a victim of motor vehicle collision (unrestrained driver), presented to ER as a 

polytraumatized patient due to vehicular impact (wheel steer impact). He is a nonsmoker with an average 

BMI (25), with no medical comorbidities. Upon presentation, the trauma team was announced and the 1ry 

survey had been accomplished and revealed that the patient was conscious (GCS=15) and hemodynamically 

stable. The patient had suffered from an open fracture of the rt patella and Abdominal CT with IV contrast 

(Fig.1) showed grade 2 injuries of the solid organs (liver laceration, splenic laceration, rt renal laceration, 

pancreatic laceration, and a mild amount of free fluid). 

 

2.2 ICU admission 

The patient was admitted to ICU for close monitoring and conservative treatment as regards the status of 

abdominal trauma. laboratory investigations were within the normal limits at the time of admission (Hb 14 

gm%, HCT 40, WBC 15000, amylase and lipase were about 100). A day later, amylase, lipase, and 

transaminases reached up to 800. As the patient was maintaining his hemodynamic stability status, the 

orthopedic management of fracture patella was conducted on an urgent basis and monitored for a day in the 

ICU then shifted to the general surgical word. 
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Figure 1; left; CT abdomen upon admission, the right one after 48 hr showing pancreatic transection. 

 

2.3 In the surgical ward 

In the 3rd day after the accident, the victim started to develop the triad of pancreatic injury in the form of 

worsening abdominal pain with persistent leukocytosis and hyperamylasemia (600) so abdominal CT was 

repeated with oral and IV contrast (Fig.1) and MRCP was organized simultaneously. They showed grade III 

pancreatic injury with a significant increase of the amount of the free fluid and mild bilateral pleural 

effusion. The decision was taken by the surgical committee for intervention on the seventh day after the 

accident due to an administrative issue. MDT was organized to arrange the plan of optimization of such 

critical patient.MDT included trauma surgeons, anesthesia doctors, ERCP consultant, dietitian, and ICU 

consultant. Informed consent was signed by the family. 

 

2.4 OR events 

After a central line was secured, the anesthetics were given and the ERCP consultant started the challenge 

by confirming the diagnosis by ERC (Fig.2). two stents were inserted, one in CBD and the other one in PD 

for the purpose of drainage and intraoperative marking of the transected proximal PD(Fig.2). PD stent 

guided us for the identification and the control of proximal transected PD during the subsequent planned 

exploratory laparotomy. Good exposure of the entire pancreas was done. Multiple combined approaches 

were utilized including the release of the Treitz ligament, Aird maneuver, division of the gastrocolic 

ligament up to the cardia including short gastric vessels, and Kocherization of the duodenum. After careful 

assessment of the pancreaticoduodenal complex, antegrade distal pancreatico-splenectomy was completed 

with apparently proper necrosectomy. Proximal PD was easily identified by the blue stent, which was 

pushed medially, and it was controlled by interlocking sutures of 3/0 prolene while the proximal pancreatic 

stump was controlled by linear stapler and skin staples (Fig.3). copious irrigation/suction of the abdomen 

was done with good, closed suction drainage of the different areas or the peritoneal cavity especially the 

pancreatic bed. enteral access (feeding jejunostomy) was created and secured in the left hypochondrial 

region. Massive colonic distention of the ascending and transverse colon precluded the proper bowel 

repositioning and safe abdominal closure, and it was deflated by inserting nelaton catheter through an 

appendectomy stump. The abdomen was closed by mass closure using nylon loop 2. The patient was put in 

HDU for close monitoring. 
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2.5 Postoperative course and follow-up 

No postoperative glycemic abnormalities were recorded. continuous patient optimization was conducted. 

On POD1, octreotide was given for 1 week postoperatively. The dietitian started enteral nutrition via 

feeding jejunostomy with oral sips of water on POD2.On POD3, the patient developed a low-grade fever 

with rising leukocytosis up to 36 thousand counts by the POD6. x-ray chest showed bilateral pulmonary 

infiltrates and effusions which had been managed successfully by the chest physician. After the patient had 

improved and he was shifted to the regular ward. The patient developed low output pancreatic fistula (less 

than 50ml) which had been treated conservatively and resolved spontaneously within 2 weeks at home with 

a stoma bag at the site of the controlled fistula then follow-up US was done to exclude any abdominal 

collection so the feeding jejunostomy was drawn. ERCP was done after 3 months from the index procedure 

for stent removal. No residual complications were reported for 2 yr follow- up. 

 

 
Figure 2: left; ERCP showing PD discontinuity, the right; stenting of both CBD&PD. 

 

 
Figure 3; left; the blue stent protruding from the proximal PD, the right one; the forceps holding the 
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prolene suture controlling PD and staples on the remaining of pancreatic stump. 

 

3. Discussion 

The surgeon faces a major challenge in diagnosing and managing pancreatic injuries because of their rarity 

and unique pathophysiological nature. Despite more advanced imaging modalities, pancreatic trauma can be 

difficult to diagnose so early that optimal management can be achieved [59]. A penetrating or blunt 

pancreatic injury is more likely to result in a major ductal injury, which is the major factor that guides the 

decision to manage the patient. A distal pancreatectomy remains the preferred treatment option for 

pancreatic ductal injuries of the main duct, while more conservative surgical management is preferred for 

injuries involving the head of the pancreas. Recent advances in nonoperative treatment, especially in 

pediatric patients, have been associated with an increased rate of pseudocyst formation and pancreatic 

fistula formation, which may necessitate further treatment and hospitalization [60]. 

 

3.1 Anatomical and pathophysiological consideration 

The pancreas is a retroperitoneal organ that has a great challenge in clinical diagnosis, imaging, and 

treatment. Pancreatic injury may present with subtle clinical changes until severe, life- threatening 

peritonitis develops! it has Limited tensile strength, so Sutures tend to cut through tissue. proximity to 

ductal structures carrying active exocrine makes it an unforgivable organ once traumatized by anyway. 

Fistula can cause serious fluid/electrolyte problems. Dehiscence of duodenal suture line dangerous 

secondary to activated enzymes .80-90% of the normal pancreas can be resected without significant 

endocrine or exocrine deficiency [59], [60]. 

 

3.2 Clinical presentation and diagnostic dilemma 

A triad of symptoms can be observed, including leukocytosis, elevated serum amylase levels, which are 

often absent in the early stages of the disease, and upper abdominal pain. Traumatic injuries to the pancreas 

are rare and hard to diagnose. Imaging modalities usually provide easy identification of traumatic injuries to 

the liver, spleen, and kidney, in contrast. When an individual has extensive multiorgan trauma, pancreatic 

injuries can be difficult to detect with different diagnostic imaging modalities. Symptoms of pancreatic 

injury include post-traumatic pancreatitis with edema, blood, and soft tissue infiltration of the anterior 

pararenal space. Several hours after trauma, post-traumatic pancreatitis may not manifest its alterations as 

they are time-dependent. Delay in the diagnosis of traumatic pancreatic injuries is associated with higher 

mortality and morbidity [60- 64]. In this case, the patient developed the classic triad which guided us in 

diagnosis. 

 

3.3 Imaging diagnostic challenge 

Pancreatic injury can be diagnosed through imaging because the main pancreatic duct is important to detect 

early. An examination of diagnostic methods for blunt pancreatic trauma was performed.64Newer 

generation scanners have a higher sensitivity than the older ones, ranging from 47% to 79% for detecting 

pancreatic injury. CT imaging also varied in its sensitivity and specificity in detecting pancreatic duct 

injury, with means between 52% and 54%, and 95% and 90% respectively. According to other studies, 

multidetector CT scans were sensitive to pancreatic duct injury in 91% to 95% of cases with specificities of 

91% to 100% [13- 16]. For diagnostic tools for pancreatic injury, magnetic resonance 

cholangiopancreatography (MRCP), and endoscopic retrograde cholangiopancreatography (ERCP) are 

mainly used in case reports. However, it is believed that pancreatic injury can be easily detected with 

magnetic resonance imaging [16]. In addition, the review of case series showed that MRCP can be useful 

for diagnosis, whereas ERCP has limited diagnostic and therapeutic applications due to the logistical 

challenges of performing it in multiple trauma patients who are at risk of exacerbating pancreatitis [17]. 



Awad, et.al, 2021                                                                                                           Teikyo Medical Journal 

 

1786 
 

A CT scan was performed on 38 patients, of whom 22 were treated surgically after imaging for grade I/II 

injuries. This group did not experience any pancreas-related complications. A CT scan identified pancreatic 

duct injury 91% sensitively and 91% specifically. There were 230 patients undergoing CT scans, and 30 

injuries were missed (15%), yielding an overall sensitivity of 85%. To obtain portal-venous phase images, 

all patients underwent contrast-enhanced CT scans with a 72-second delay. ERCP, MRCP, or surgery was 

recommended for injury to the main pancreatic duct in lesions greater than 50% of pancreatic thickness 

[14], [18]. 

 

In our case, we repeat the CT after 48 hours in addition to urgent MRCP which revealed grade III 

pancreatic injury. 

 

3.4 The therapeutic modalities of management and outcome 

Most surgical interventions for pancreatic injury are aimed at healing the wound with drainage or sutures, 

while more serious injuries require resection of the whole pancreas [4], [18]. Some of the most common 

complications reportable have included fistulae, pseudocysts, and intraabdominal abscesses [9]. In addition 

to nonoperative treatment for trauma, more recent advances have led to ductal stenting and damage control 

surgery to treat ductal injuries [19– 21]. The nonoperatively managed patients who developed pancreatitis 

and fistulas comprised two (9.1%) and three (6.8%) of 44, respectively [27]. 

 

We preferred pancreaticosplenectomy for pancreatic transection injury in this case as a means of preventing 

sepsis, the bleeding should be curtailed, and devitalized tissue removed. 

 

Study 28 describing outcomes of blunt trauma patients with hemodynamically stable wounds was the 

largest to describe nonoperatively managed patients [28]. The largest study to assess the operative arm 

involved, who managed 22 patients with no duct injury, and one developed a fistula [15]. CT scans have 

been shown to be effective in diagnosing pancreatic injuries in this study. Despite not stratifying outcomes 

by treatment and not including them in pooled data, no deaths were reported attributable to low-grade 

pancreatic injuries in this study. Low morbidity appears to be associated with nonoperative management of 

grade I/II pancreatic injuries diagnosed by CT scan. ERCP or MRCP may be indicated if the pancreatic duct 

is not definitively intact, since this might influence the grade of injury, as well as the treatment 

recommendation [65]. 

 

An adult patient diagnosed with a grade III/IV pancreatic injury on a CT scan may require operative 

intervention. Many nonoperative treatment failures result in morbid complications and deaths in part 

because of treatment delays [62- 65]. Sixteen patients were managed nonoperatively, and 87 patients 

required surgery. There was one death in each group of 24 patients undergoing surgery, and 16 patients 

undergoing nonoperative treatment. 19% of operatively managed patients (7 of 24) developed a fistula, 

compared with 60% (9 of 15) of nonoperatively managed patients (p = 0.09). Neither sepsis nor chronic 

pancreatitis was reported in this study. A mean LOS of 17 to 104 days was reported for patients who were 

operated on; 14 to 27 days were reported for patients who were not operated on [15], [27]. 

 

Compared to the nonresection group, the resection group had a significantly reduced mortality rate as were 

fistulae (17.7% vs. 88.0%, p < 0.0001). Sepsis was rarely reported but was present in 11.1% (2 of 18) of 

resection patients and 40% (2 of 5) of the non-resection patients (p = 0.19). In the resection group, 24.7% 

(24 of 97) patients developed an abscess in their abdomens, while 26.3% (5 of 19) did not in nonresection 

one. In the nonresection group, the median hospital length of stay ranged from 24 to 42 days, while for the 

resection group it ranged from 21 to 22 days. The pancreatic parenchyma is usually repaired or drained if 
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there is no resection in these patients. In two articles that examined outcomes following conservative 

management (no resections), all patients without resections developed fistulas [29], [36]. As a result of 

resection, 10-50% of patients developed fistulae [15], [20], [24], [25], [31], [34], [39– 41]. Numerous 

articles described cases of patient death caused by sepsis after missed pancreatic injuries were discovered at 

the initial evaluation; they reported a high complication rate in patients with delayed pancreatic injury 

diagnosis [32], [37], [38], [40]. Injuries to the pancreas at a high level should be evaluated promptly as they 

need expeditious treatment. 

 

Pooled analysis associated nonresection strategies with the development of fistulas. Nonresection was 

linked with a higher mortality rate, but incomplete death reporting and bias could confound this finding. 

Data quality is low, so this recommendation is conditional [65]. For the treatment of clinically significant 

leaks and fistulas of the pancreas, analogs to somatostatin have been used in elective surgery. Octreotide 

has had mixed results in reducing pancreatic leaks. According to multiple studies in Europe, the rate of 

pancreatic leaks and fistulas was decreased, but similar studies in the U.S., as well as several meta-analyses, 

did not confirm this result [46– 49]. In elective surgery, octreotide has not been recommended for routine 

use in the prevention of pancreatic leaks or for pancreatic leak treatment. Octreotide was routinely used for 

pancreatic injuries in two studies [50], [51]. We preferred to use it for a week postoperatively in our case. 

 

Should routine splenectomy or splenic preservation be performed if an adult is undergoing a distal 

pancreatectomy for trauma? In 13 articles, 234 patients were identified as part of the quantitative synthesis 

[28], [32], [35], [37], [38], [40], [42], [52– 56]. There were no overwhelming post-splenectomy infections 

(OPSI) or bleeding complications. According to two studies, the total operative time was 164 minutes for 

distal pancreatectomy with splenectomy and 285 minutes for a spleen-preserving distal pancreatectomy, 

excluding additional procedures. On average, [53] found that pancreatectomy patients who still had their 

spleens preserved took 51 minutes to complete the operation. The procedure of preserving the spleen can be 

technically challenging and more time- consuming than a distal pancreatectomy, but it results in a reduced 

risk of OPSI in the future. For patients who undergo splenectomy for hematological disorders, the lifetime 

risk of OPSI is approximately 5%, and for trauma patients, the risk is lower [57]. 

 

These articles compared mortality rates of groups that had ambiguous causes of death, but no differences 

were observed between them. A study55 of six cases of splenic salvage reported two serious bleeding 

complications, one of which caused death due to hemorrhagic shock in the first 12 hours postoperatively. 

One patient required a delayed splenectomy after bleeding from the splenic vein led to a return to the 

operating room. No evidence supports either of these treatment modalities, although splenic preservation 

was considered only for patients in a stable condition. The surgeon may choose a distal pancreatectomy and 

splenectomy if he or she is doubtful about preserving the spleen safely or if the patient is unstable. We 

agreed with that in this case report with late intervention as the tissues had a high degree of friability and 

high prediction of bleeding or sepsis was present. 

 

5. CONCLUSION 

Using the updated guidelines in conjunction with the teamwork in the management of pancreatic trauma 

will provide detailed information on how to treat it and how to make an informed decision, rather than 

replace clinical judgment. The treatment of pancreatic injuries without pancreatic duct involvement seems 

to be safe, and therefore there is no need for resection. There is an increased morbidity and mortality risk 

associated with injuries to the pancreatic duct, along with the prospect of deterioration if treatment is 

delayed, leading to resection in these cases. Repetition of CT or its combination with 

Cholangiopancreatography (endoscopic or magnetic resonance) may be needed to make a diagnosis of 
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ductal injury. The use of ERCP is also recommended for the purpose of diagnostic confirmation, biliary and 

pancreatic drainage, and stenting, an intraoperative guide for the pancreatic duct. The enteral access is very 

beneficial for the patient support in such cases. 

 

Abbreviations; Overwhelming postsplenectomy infection (OPSI) ;Grading of Recommendations, 

Assessment, Development and Evaluation (GRADE); Computed tomography (CT) ; Eastern Association 

for the Surgery of Trauma (EAST) ; magnetic resonance cholangiopancreatography (MRCP) ;endoscopic 

retrograde cholangiopancreatography (ERCP); ;endoscopic retrograde cholangiography (ERC);common 

bile duct (CBD);pancreatic duct (PD);emergency room (ER) ; operating room(OR);length of stay (LOS) ; 

The American Association for the Surgery of Trauma (AAST) . 
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