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Spontaneous healing after conservative treatment of isolated grade IV pancreatic duct disruption caused by trauma: A case report
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Abstract
BACKGROUND
Trauma is a common cause of pancreatic duct disruption. Surgical treatment is recommended in current clinical guidelines for adult pancreatic injury because non-surgical treatments have higher risks of serious complications or even death compared with surgical treatment. 

CASE SUMMARY
A 22-year-old woman was admitted to Tiantai People’s Hospital of Zhejiang Province after 1-h duration of abdominal pain and distension following trauma. The diagnosis was “traumatic pancreatic rupture”. The patient’s symptoms were not severe, her vital signs were stable, and signs of peritonitis were not obvious. Therefore, conservative treatment could be considered, with the possibility of emergency surgery if necessary. After 2 mo of conservative treatment with duct drainage, the pancreatic duct healed spontaneously with no significant complications. 

CONCLUSION
We report a case of pancreatic duct disruption in the head and neck caused by trauma that was treated conservatively and healed spontaneously, providing a new choice for clinical practice. For isolated pancreatic injury with rupture of the pancreatic duct in the head and neck, conservative treatment under close observation is feasible.
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Core Tip: In this study, we report a case of pancreatic duct disruption in the head and neck caused by trauma that was treated conservatively and which healed spontaneously, providing a new basis for clinical practice. For isolated pancreatic injury with rupture of the pancreatic duct in the head and neck, conservative treatment under close observation is feasible.

INTRODUCTION
Trauma is a common cause of pancreatic duct disruption. Surgical treatment is recommended in current clinical guidelines for adult pancreatic injury because, compared with surgical treatment, non-surgical treatments have higher risks of serious complications or even death[1,2]. In this study, we report a case of pancreatic duct disruption in the head and neck caused by trauma that was treated conservatively and which healed spontaneously.

CASE PRESENTATION
Chief complaints
A 22-year-old female patient was admitted to Tiantai People’s Hospital of Zhejiang Province on 13 July 2020 after 1-hour duration of abdominal pain and distension following trauma. 

History of present illness
The patient experienced sudden-onset persistent and unbearable abdominal pain, radiating to the lower back, with abdominal distension and nausea, and without vomiting, coma, dizziness, headache, chest tightness, shortness of breath, bloody vomiting, or hemoptysis. The trauma resulted from impact with bicycle handlebars on the upper abdomen during an electrical bicycle accident 1 h earlier.
She had no other complaints. Her sleep and appetite were normal, and her excretion and egestion were both normal.

History of past illness
The patient had an unremarkable medical history. 

Personal and family history
The patient grew up in her locality, denied any contact with contaminated water or radiation exposure, and did not smoke or consume alcohol. She had no gestational history, and her annual menstruation cycle was 13/year (q 4-6 wk/duration: 20-30 d).

Physical examination
Physical examination findings on admission: body temperature: 37.2 ℃, respiratory rate: 20 breaths/min, blood pressure: 118/63 mmHg, and heart rate: 103 beats/min. The patient had a clear mind, low mood, flat and soft abdomen, tenderness in the upper abdomen, no obvious rebound pain, bowel sounds: 2/min, and no shifting dullness. No other significant abnormalities were observed. 

Laboratory examinations
Serum amylase concentration: 1258 U/L (upper limit of normal: 135 U/L), white blood cell count: 17.8 × 109/L, neutrophils: 82%, red blood cell count: 4.51 × 1012/L, hemoglobin: 143 g/L, platelet count: 211 × 109/L, C-reactive protein: < 0.499 mg/L, and procalcitonin: < 0.02 ng/mL; liver and kidney function was normal, the levels of plasma lactate was normal. 

Imaging examinations
Abdominal computed tomography (CT): The pancreatic head/neck was full in shape, and small lamellar high-density shadows were seen at the anterior edge, with a CT value of 64 HU. There was no edema and thickening of bilateral anterior renal fascia and no peritoneal or retroperitoneal effusion. The lesion was not significantly enhanced during contrast-enhanced CT, and some surrounding low-density exudative shadows were observed (Figure 1). 

FINAL DIAGNOSIS
The diagnosis was “traumatic pancreatic rupture”. 

TREATMENT
The patient was informed that her condition was critical, and there were indications for emergency surgery; however, the patient’s symptoms were not severe, her vital signs were stable, and signs of peritonitis were not obvious. Therefore, conservative treatment could be considered, with the possibility of emergency surgery if necessary. The patient was then treated with fasting, gastrointestinal decompression, acid control, digestive enzyme inhibition, anti-inflammation, and fluid replacement. After treatment, her abdominal pain was relieved. Abdominal CT on 14 July 2020 revealed lamellar high-density shadows in the pancreatic head and neck, with no significant increase in fluid collection, and with obvious exudative shadows around the pancreas; fluid accumulation was evident in the abdominal cavity. Conservative treatment was continued, and the patient’s condition gradually improved. A naso-intestinal tube was placed for enteral feeding on 20 July 2020, which was well-tolerated. Repeat ultrasonography on 23 July 2020 revealed local fluid collection in the neck of the pancreas measuring approximately 60 mm × 46 mm × 38 mm and no obvious fluid accumulation in the abdominal cavity. Therefore, catheter drainage of the peripancreatic fluid collection was performed, and approximately 300 mL of pale bloody fluid was removed. Repeat abdominal CT on 24 July 2020 revealed local dissection of the pancreatic head/neck, encapsulated effusion in the form of a pseudocyst measuring 17 mm × 31 mm, and a small amount of fluid in the abdominopelvic cavity (Figure 2). The patient was transferred to Zhejiang Provincial People's Hospital for follow-up treatment on 27 July 2020, during which inflammatory indices were normal, and serum total amylase reached a maximum of 932 U/L (upper limit of normal: 135 U/L), with no significant fluid exiting the drain. Abdominal CT was repeated and revealed that the pancreatic head/neck was morphologically swollen, with increased surrounding encapsulated fluid. Ultrasound-guided peripancreatic catheter drainage by transperitoneal was performed again, and 300 mL of clear pancreatic fluid was removed. The serum amylase concentration decreased to normal after this drainage. On 24 August 2020, puncture pancreatography visualized the distal pancreatic duct. On 25 August 2020, endoscopic retrograde cholangiopancreatography (ERCP) was performed to place a pancreatic duct stent. The pancreatic duct in the pancreatic head was circular in shape and was not connected with the pancreatic duct in the pancreatic body/tail. Therefore, the pancreatic duct stent could not be placed. 

OUTCOME AND FOLLOW-UP
The main pancreatic duct was not dilated by transpuncture tube angiography, and there was no obvious liquid dark areas around the pancreas; therefore, the puncture drain was removed. Re-examination on 10 November 2020 revealed that the patient had no discomfort and no abnormalities on physical examination. The serum amylase concentration was 44 U/L. Magnetic resonance cholangiopancreatography (MRCP) suggested slightly dilated pancreatic ducts in the pancreatic tail (Figure 3).

DISCUSSION
The pancreas is a retroperitoneal organ with a deep and hidden location, and pancreatic injury occurs in only 0.4%-6.0% of abdominal trauma cases[1]. The pancreas is located in front of the first and second lumbar vertebrae; therefore, injury is often caused by direct action on the spine owing to crushing force from the upper abdomen, mostly sustained in the pancreatic body. Approximately 39% of pancreatic injuries are associated with pancreatic duct disruption[2]. Isolated pancreatic injury is even more rare, comprising less than 3% of cases[3].
The level of serum amylase has little significance for the early diagnosis of pancreatic trauma. Serum amylase cannot be increased in about 40% of patients, and it can also be increased in non-pancreatic injury and intestinal injury[4]. Adamson et al[5] conducted a retrospective study on 1821 patients with trauma. The level of serum amylase or lipase increased in 116 patients, and only 8 patients finally identified pancreatic trauma. The significance of serum amylase or lipase in the diagnosis of pancreatic trauma is limited, and it also depends on the necessary imaging examination. Currently, CT is the first-line technique for evaluating pancreatic injury. CT is easy to perform, and its high imaging quality, clear display of the pancreatic contours and peripancreatic bleeding, and the option for multiplanar reconstruction, can achieve a diagnostic accuracy rate of > 80%. However, there are limitations in the diagnosis of pancreatic duct disruption, and the accuracy rate needs to be improved by dynamic review[6]. In this case, we performed dynamic CT review to clarify the presence of pancreatic duct disruption. According to the American Association for the Surgery of Trauma (AAST) classification of pancreatic injuries, injuries involving the pancreatic duct are classified as grade III or IV injuries, as outlined in Table 1[7]. For hemodynamically stable patients, MRCP can be performed when further clarification of pancreatic duct integrity is needed during follow-up treatment. MRCP has the advantages of being noninvasive and providing accurate pancreatic duct imaging. In this case, complete rupture of pancreatic neck was well established by computed tomography (Figure 2A), so we did not perform MRCP. ERCP can lead to a series of complications, such as bleeding, perforation, and iatrogenic pancreatitis, and is more often used for treatment. This patient’s admission serum amylase concentration was significantly elevated, and the diagnosis of pancreatic duct disruption was confirmed when the elevated amylase finding was combined with the dynamic CT review.
The management of pancreatic injuries is controversial and based on small retrospective studies. There are no randomized studies addressing this issue. Based on the available class III evidence, the Eastern Association for the Surgery of Trauma recommended drainage for Grade 1 and Grade 2 injuries and resection with drainage for Grade 3 or higher[8]. Siboni et al[3] study found nonoperative management of minor isolated pancreatic injuries is associated with lower mortality and shorter hospital stay than operative management. However, in severe trauma, nonoperative management is associated with higher mortality and longer hospital stays than operative management[3].
Mohseni et al[9] research showed pancreatic resection for the treatment of grade III and IV penetrating pancreatic injury is not associated with a significant decrease in mortality but is associated with a significant increase in hospital length of stay. Drainage alone of the pancreatic bed may be a viable option, even for high-grade injuries[9]. For traumatic pancreatic injury, the optimal treatment strategy can be formulated only when the patient’s vital signs, abdominal signs, degree of pancreatic injury, and the presence of surrounding organ injury are considered comprehensively.
Recently, the use of endoscopic stenting of the pancreatic duct for the successful treatment of pancreatic duct disruption has been increasingly reported[10]. In a recently published report showing patients with pancreatic trauma who had received pancreatic stents undergoing ERCP 0-15 d after the trauma, the stents were removed after 4-8 wk and at follow-up between 6-24 mo. Endoscopic stent treatment may avoid emergency pancreatic resection and should always be considered in the management of patients with traumatic pancreatic duct injury[11]. When the patient is admitted to our hospital, the condition of this case was stable, so we did not chose pancreatic duct stent implantation. Compared with pancreatic resection, which is highly invasive and affects patients’ quality of life, endoscopic treatment is undoubtedly a new treatment strategy and is gradually gaining more attention.

CONCLUSION
In this case, after 2 mo of conservative treatment with duct drainage, the pancreatic duct healed spontaneously with no significant complications. This case provides a new consideration for clinical practice: In isolated pancreatic injury with rupture of the pancreatic duct in the head and neck, conservative treatment under close observation is feasible. In young and fit populations with stable hemodynamics, no signs of peritonitis, and no obvious active bleeding on abdominal CT, conservative treatment can be considered first, combined with dynamic CT review and fluid drainage. Endoscopic pancreatic duct stenting can then be considered if appropriate because, in some cases, the pancreatic duct can heal spontaneously.
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Figure Legends
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Figure 1 Contrast-enhanced abdominal computed tomography, which shows a morphologically smooth pancreatic neck/head with small lamellar high-density shadows at the anterior edge, with no significant enhancement. 
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Figure 2 Abdominal computed tomography. A: Localized rupture of the pancreatic head/neck; B: A pseudocyst, drained with a catheter.
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Figure 3 Magnetic resonance cholangiopancreatography showing a slightly dilated pancreatic duct in the pancreatic tail.

Table 1 American Association for the Surgery of pancreatic trauma for the pancreas
	Grade1
	Type of injury
	Description of injury

	I
	Hematoma
	Minor contusion without duct injury

	
	Laceration
	Superficial laceration without duct injury

	II
	[bookmark: _GoBack]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

	[bookmark: _Hlk80106205]IV
	Laceration
	Proximal transection or parenchymal injury involving ampulla

	V
	Laceration
	Massive disruption of pancreatic head


1Advances one grade for multiple injuries up to grade III.
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