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Abstract
Acute pancreatitis (AP) is a common acute abdomen disease of the digestive system. It has a potentially fatal risk because of its variable severity and various complications. With the widespread application of the Revised Atlanta Classification, new requirements for AP imaging reports are introduced. Experts in abdominal radiology and pancreatology in the United States published the first structured computed tomography reporting template for AP in 2020. However, there is no corresponding structured magnetic resonance imaging (MRI) reporting template globally. Therefore, this article focuses on the structured MRI report of AP images from our pancreatitis imaging center, which is intended to improve the systematic understanding of this disease and standardize the writing of MRI structured reports. In the meantime, we aim to promote the clinical diagnosis and assessment of MRI efficacy for AP and its multiple complications. It is further intended to facilitate academic exchanges and scientific research between different medical centers.
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Core Tip: Acute pancreatitis (AP) is a common digestive disease. Experts in abdominal radiology and pancreatology in the United States published the first structured computed tomography reporting template for AP in 2020, but there is no corresponding structured magnetic resonance imaging (MRI) reporting template internationally. For this reason, this article focuses on the structured MRI report of AP and its standardization, which is beneficial for clinicians to diagnose and evaluate the MRI efficacy of AP and its multiple complications. At the same time, it will promote academic exchanges between different medical centers as well as scientific research and teaching.

INTRODUCTION
Acute pancreatitis (AP) is one of the most common causes of hospitalization due to gastrointestinal disorders and it requires multidisciplinary treatment[1,2]. AP inflammation can be confined to the pancreas itself, and can further involve other tissues and remote organs[3]. Approximately 15%-20% of AP patients will progress to severe acute pancreatitis (SAP)[4], which is potentially lethal and remains one of the most challenging diseases to date. In China, the majority of AP patients are caused by cholelithiasis, alcoholism, and hyperlipidemia[5]. With the in-depth study of pathophysiological mechanisms of AP, traditional terminologies of imaging reports related to AP have been updated in the Revised Atlanta Consensus[6]. In fact, it is both an opportunity and a challenge for radiologists. In 2020, American experts in the field of abdominal radiology and pancreatology first released AP's computed tomography (CT) structured report template[7]. It is designed based on contrast-enhanced CT. But to the best of our knowledge, magnetic resonance imaging (MRI) has additionally important values in the AP severity assessment at early-phase and differential diagnosis of AP-related collection complications[3,8,9]. However, there is a lack of corresponding MRI structured report template in this field. In this article, therefore, we have combined our clinical practice and previous research data to introduce the structured MRI report template for AP. Our aim is to facilitate the standardization of MRI report writing and clinical multidisciplinary team communication for AP patients.

IMAGING INDICATIONS OF ACUTE PANCREATITIS
AP is a dynamically changing disease. In the clinical settings, most AP patients have a typical clinical course, symptoms and signs, and serum enzyme characteristics[10]. Under normal circumstances, imaging examination is not the first or mandatory choice. However, AP patients with the following aspects need to be examined in time: (1) Difficulty in differential diagnosis of other acute abdomen disorders; (2) serum enzymatic levels do not reach the relevant threshold; (3) confirm the clinical prediction of SAP; and (4) suspected cholelithiasis and other neoplastic complications[11]. In addition, the detection of various local complications in the late stage of AP and the evaluation of curative effect after treatment are also indications for AP repeated imaging examination[6,12]. 
For radiologists, the first step should be to identify the patient's general information (gender, age, inducement, previous history, concomitant diseases, etc.). It is essential for the diagnosis and treatment of pancreatic diseases. For instance, men are prone to alcoholic AP due to alcohol abuse, while women are prone to gallstone AP[13]. The occurrence of AP in adolescents may be related to genetic factors and biliopancreatic duct anatomical variants. In contrast, AP in the elderly may be severe and complicated by advanced age factors and the coexistence of multiple underlying diseases. The medical history of pregnancy, trauma, and endoscopic retrograde cholangiopancreatography (ERCP) is also important in determining the etiology of AP. Additionally, Sadr-Azodi et al[14] suggest that smoking may be an independent risk factor for AP. Another study further confirmed that smoking was positively associated with the development of pancreatitis[15]. Last but most importantly, patients with underlying renal disease or renal insufficiency need to avoid CT-enhanced examinations[6,16]. Accordingly, the emergence MRI can make up for the deficiency of CT.

IMAGING TECHNIQUES OF ACUTE PANCREATITIS
Early imaging of AP (within 72 h of onset) is frequently deceptive due to underestimate the true extent of parenchymal involvement and the inability to reliably assess early complications[17,18]. However, revised Atlanta International Consensus still suggests enhanced CT is the primary imaging method for the initial diagnosis of AP patients. It can clearly diagnose AP and provide a better evaluation of pancreatic necrosis, local complications, and the severity of AP. Occasionally, the application of contrast agents has been reported to aggravate the condition of AP[19]. Also, CT examinations have radiation. So accordingly, many studies at domestic and abroad have used conventional MRI sequences combined with diffusion-weighted imaging (DWI) to detect AP. Some scholars have confirmed that the diagnostic value of the DWI technique in AP is equivalent to that of enhanced CT and exceeds the capability of plain CT[20]. They believe that DWI can be used as a powerful tool for evaluating and following up AP[20]. In addition, MRI is feasible for patients with a medical history of iodine allergy or acute renal insufficiency. Moreover, for pregnant women, children, and patients requiring multiple reviews, MRI can be utilized to evaluate the pancreas and peripancreatic conditions.
Taking our unit as an example, we use the following MRI sequences and parameters for comprehensive evaluation of AP (Tables 1 and 2), covering T1-weighted imaging (T1WI) (anatomy, hemorrhage), T2-weighted imaging (T2WI) (effusion, necrosis), DWI (early diffusion restriction), magnetic resonance cholangiopancreatography (MRCP) (observation of the pancreaticobiliary system, effusion), and contrast-enhancement scans (blood supply). Since each medical center has different MRI manufacturers and different imaging protocols, we recommend the mentioned-above sequences for reference. On the basis of our clinical practice, most AP patients are able to complete MRI examinations. Compared to enhanced CT, MRI has the following advantages for AP: (1) MRI is a non-ionizing radiation-free diagnostic imaging that can be used for patients who require multiple follow-up scans; (2) The diagnostic ability of MRI plain scan for pancreatic necrosis is comparable to that of contrast-enhanced CT[20]; (3) Fat-suppressed T1WI is more sensitive than CT for the diagnosis of pancreatic/peripancreatic hemorrhage[21]; (4) Fat-suppressed T2WI is appropriate for the detection of peripancreatic fat necrosis; (5) Fat-suppressed T2WI is significantly better than CT in showing small amounts of "non-liquid" substances within acute necrotic collection (ANC) and walled-off necrosis (WON); (6) MRCP is superior to CT in demonstrating morphological changes of main pancreatic duct (MPD) and the connectivity between the MPD and pseudocyst/WON; and (7) MRI is a reliable modality for staging the severity of AP and has predictive value for disease prognosis. Indeed, MRI has some shortcomings. For example, it is not as good as CT for peripancreatic infection gas findings. MRI needs a long scanning time, and presents difficulty in completing the examination in some SAP patients, as well as a relatively high cost. It is worth mentioning that clinicians need to clarify the advantages and disadvantages of various imaging techniques in order to select the proper examination method for each individual with AP.

STRUCTURED REPORT TEMPLATE OF MRI FOR ACUTE PANCREATITIS
As for the initial CT examination of AP, the Revised Atlanta Consensus recommends that it is better to perform CT 3 d after AP onset[6,22]. At this time, the evaluation of the degree of inflammation and the confirmation of pancreatic necrosis are more reliable, and they may help facilitate the differentiation between acute peripancreatic fluid collection (APFC) and ANC[17]. Furthermore, some scholars have found that MRI performed within 3 d is also helpful in determining the severity of AP and evaluating the prognosis[21].
The MRI structured report for AP should include the description of the pancreas itself, peripancreatic conditions, related complications, and the severity score. Moreover, changes of the lesions before and after treatment need to be described, as shown in Table 3[21,23].

INTERPRETATION AND CLINICAL VALUE OF EVALUATION INDEXES OF STRUCTURED IMAGING REPORT
Pancreatic necrosis
Pancreatic necrosis refers to the pathological accumulation of inactivated pancreatic tissue, which is a relatively common local complication of AP[24]. The extent of pancreatic necrosis can be subdivided according to the anatomical region of the organ and the percentage of unenhanced pancreatic parenchyma, such as < 30%, 31%-50%, and > 50% subcategories[25]. These subcategories are clinically significant because the volume of glandular necrosis can predict serious complications such as infection and organ failure. When talking about necrotizing pancreatitis, we previously always thought of the severity of "pancreas itself" necrosis. This is because of the influence of the scoring system based on the degree of pancreatic parenchymal necrosis proposed by Balthazar. However, the Revised Atlanta Consensus reclassified pancreatic necrosis into three subtypes: (1) Pancreatic and peripancreatic necrosis (mixed type) (Figure 1A and B); (2) peripancreatic necrosis only (Figure 1C and D); and (3) pancreatic necrosis only (Figure 2). Although the mixed type is the most prevalent in clinical practice, the latter two subtypes also require attention. As proposed by Meyrignac et al[26] and Çakar et al[27] in recent years, the amount of peripancreatic necrosis was more suitable for AP severity determination and prognostic analysis than the pancreatic necrosis score proposed by Balthazar. And meanwhile, it could better predict organ failure and secondary infection. Cucuteanu et al[28] found that extra-pancreatic necrotic volume was the best predictor for evaluating severe pancreatitis with an area under the curve of 0.993. MRI has good soft tissue resolution, so it is accurate to determine the nature of pancreatic necrosis and the measurement of extra-pancreatic necrotic volume.

Pancreatic divisum
Pancreatic divisum is an anatomical variation of the pancreatic duct system, with an incidence of approximately 10% in the general population. About 5% of these patients will present with symptoms[29]. MRI combined with MRCP is the first choice for the diagnosis of pancreatic divisum. It has been estimated that approximately 20% of AP patients with unknown etiology suffer from pancreatic divisum[29]. Therefore, MRI structured report template for AP should include the description of pancreatic divisum.

Peripancreatic changes
As we all known, the term “AP-related hemorrhage” is not mentioned in the Revised Atlanta Classification. Pathologically, AP is still divided into interstitial edematous pancreatitis and hemorrhagic necrotizing pancreatitis (necrotic lesions often accompanied by hemorrhagic foci)[30]. Peripancreatic fatty tissue necrosis is a form of inflammatory extension involving the peripancreatic intra-abdominal fatty tissue and adipose tissue in the retroperitoneal spaces[31]. MRI might show the intra-abdominal inflammatory involvement located in the omental or mesenteric fatty tissue regions. In our clinical practice, we found that peripancreatic fat necrosis combined with hemorrhage could be detected by MRI (patchy T1-hyperintense on fat suppression T1WI). Although early detection of this pathology condition may have no effect on patient management, necrosis combined with hemorrhage may be associated with the prognosis of AP patients. Scholars show that pancreatic/peripancreatic hemorrhage demonstrated on MR imaging (Figure 3A) has a good correlation with the severity of AP[21], which can be useful in prognostic determination.
In addition to the corresponding changes in retroperitoneal spaces in AP, changes in subperitoneal spaces should also be observed. Some scholars have conducted clinical studies on this issue. AP is prone to involve the transverse colonic mesentery (incidence of 61.9%)[32] (Figure 3B). Moreover, AP also easily involved the small intestine mesentery (incidence of 67.9%)[33]. Both the transverse-mesocolon involvement score and the mesenteric involvement score correlated well with the MRSI score[32,33]. These signs of subperitoneal space invasion can contribute to the prognostic assessment of the disease.

Local complications
The Revised Atlanta Consensus renamed four local fluid collections following AP. Of note, the exact time from the onset of the patient's initial symptoms to the imaging examination needs to be clarified. For radiologists, it is important for the correct nomenclature of peripancreatic fluid collections[2]. Typically, an imaging diagnosis of a pseudocyst or WON is reported equivalent to 4 wk after the onset of APFC (Figure 3C) or ANC (Figure 1). In particular, while characterizing the contents of a WON (Figure 3D), the percentage of solid debris within the overall fluid collection needs to be identified. That can be valuable in the choice of patient treatment decision-making. Rana et al[23] performed endoscopic ultrasound-guided treatment in 43 patients with symptomatic WON. When the solid necrotic debris in WON is less than 10%, only one endoscopic drainage is required. Then, at least two endoscopic drainages are required to cure patients if the necrotic debris is between 10% and 40%. If the solid necrotic debris is more than 40%, either endoscopic removal of necrotic tissue under ultrasound or surgical removal of necrotic tissue is additionally required[23]. In other words, with the increase of the amount of solid fragments, the number of transendoscopic operations will increase significantly[23].
DWI technology has a good ability to distinguish between aseptic, infected or necrotic components in WON[3,9,34]. Therefore, MRI is also a powerful tool for the qualitative and quantitative analysis of solid necrotic debris in WON.

Complications of infection
If peripancreatic fluid collection is complicated with infection, the mortality of AP patients will be significantly increased[6,35]. When gas-bubble or gas-fluid level signs appear in the APFC/ANC or pseudocyst/WON, radiologists need to describe in the MRI report and suggest infectious collections (Figure 3E). Besides, long-term fluid collections in the peripancreatic areas may erode the adjacent digestive tract and cause a secondary intestinal fistula[35]. Therefore, we need to report the segment of the intestinal canal that may be complicated by intestinal fistula. Patients with combined intestinal fistulas are indications for surgical procedures[36].

Disconnected pancreatic duct syndrome
If an encapsulated fluid collection of the pancreas/peripancreatic zones involves the entire length of a pancreas (transmural necrosis), the collection lesion can often disrupt the MPD (Figure 3F and G). That is to say, it can lead to "disconnected pancreatic duct syndrome (DPDS)"[37], which is commonly seen in acute necrotizing pancreatitis. A recent prospective study shows that about 46.2% of patients with necrotizing pancreatitis will develop DPDS[38]. In addition, Maatman et al[39] have confirmed that an increased degree of pancreatic glandular necrosis is associated with the development of DPDS. Most importantly, the presence of such complications often requires surgical management. ERCP is the gold standard for diagnosing DPDS with 100% sensitivity, but it is invasive[40]. Magnetic resonance cholangiopancreatography (MRCP) is a non-invasive magnetic resonance technique. A recent study reported 92% sensitivity of combined MRCP and secretin MRCP in diagnosing DPDS[40]. That it can be seen that MRCP technology in MRI plays an irreplaceable role in the diagnosis of DPDS.

Vascular complications
Sinistral portal hypertension: Although chronic pancreatitis and pancreatic cancer are the main causes of sinistral portal hypertension (SPH), AP-related SPH also requires attention[41]. One study[42] found a 3.3% prevalence of SPH in 633 AP patients who underwent MRI. According to MRSI scores, the prevalence of SPH in mild, moderate, and severe AP increased progressively with 0.6%, 2.9%, and 47.8%, respectively[42]. This complication may be associated with late-phase gastrointestinal bleeding in AP patients and is therefore described in the MR structured report.

Pseudoaneurysm: Pseudoaneurysm is a rare but potentially fatal complication of AP, which is caused by reactive local arteritis following pancreatic proteolytic enzyme erosion[43]. The lesion most frequently involves the splenic, gastroduodenal, or pancreaticoduodenal arteries. If a pseudoaneurysm ruptures and bleeds, it may constitute a life-threatening emergency[24]. MRI can directly show the pseudoaneurysm lumen connected to the adjacent artery and the mural thrombus in the pseudoaneurysm lumen. On the enhanced MRI, the enhancement of the pseudoaneurysm lumen corresponds to that of an adjacent artery, while the non-enhanced area shows mural thrombus formation.

Venous thrombosis: Venous thrombosis is the most common vascular complication of AP[24]. The splenic vein is the most frequent vein invaded by inflammatory extension of the pancreas because of its proximity to the pancreas. Furthermore, the portal and superior mesenteric veins may also be involved. Dörffel et al[44] assessed this issue by color Doppler ultrasonography and found the incidence of venous thrombosis was 30% in acute non-necrotizing pancreatitis and 57% in necrotizing pancreatitis, similar to the conclusion of Jeffrey et al[45]. When there is venous thrombosis, MRI shows a loss of the normal vascular flow effect in the involved venous segment. After administration of contrast agent, intravenous filling defects can be seen on the enhanced venous phase images.

Organ complications/comorbidities
It is well known that three-quarters of the hepatic blood are supplied by the portal system. When AP occurs, many inflammatory factors and free fatty acids could be gathered in the liver during a short period of time, thereafter, MRI manifestations of fatty liver can be seen. Xiao et al[46] found that 66% of AP patients could be detected with signs of fatty liver on MRI. And the liver signal difference quantified by in-phase and out-of-phase images was positively correlated with MRSI. With the reduction of plasma triglyceride levels, the performance of the fatty liver on MRI can gradually return to normal[46]. 
The diagnosis of biliary stones, especially common bile duct stones, is suggestive for the choice of clinical treatment modality[47]. Thus, the MRI report description needs to be focused on gallstone pancreatitis (Figure 4). Furthermore, AP inflammatory exudate has a great impact on the gastrointestinal tract. It often causes damage to the intestinal barrier[48], followed by incomplete intestinal obstruction. This is associated with abdominal distention and increased intra-abdominal pressure in AP patients. 
As far as chest CT is concerned, AP is mostly combined with pleural effusion and signs of compressive atelectasis[49]. Some scholars have suggested that this may be related to the presence of respiratory insufficiency (such as acute respiratory distress syndrome) in AP patients[50]. 
AP can also cause subcutaneous edema and fluid collection changes in the abdominal walls (Figure 5). Yang et al[51] found that 53.8% of AP patients showed abdominal wall edema on MRI. The abdominal wall edema score was positively correlated with the MRSI score[51]. Also, the degree of abdominal wall edema could indirectly reflect the severity of AP.

Comparison before and after treatment
The radiological changes in pancreatic/peripancreatic fluid collections before and after treatment should be described emphatically (Figure 6) in order to guide the adjustment of clinical treatment. In the cases of surgical drainage or built-in metal stents[52], the relationship between the site of the placement and the surrounding tissues and organs should be observed.

CONCLUSION
In summary, AP is a systemic and complex disease. The radiologists need to assist the clinicians in selecting a reasonable imaging modality. Although enhanced CT is considered to be the main imaging method for the first diagnosis of AP patients, MRI has good soft tissue resolution and various sequence techniques. Thus, it can be better evaluated and follow up the condition of AP patients. In the writing of MR structured imaging report, we need to take into account the systematic description of the pancreas itself, peripancreatic changes, local complications, organ complications, and the dynamic changes after treatment. If the patient's condition is tolerated and the hospital equipment permits, we recommend that the patient be examined by MRI. The MRI structured report template of AP recommended in this paper could be used as a reference for different centers. Indeed, multi-center validation of MR structured report template at domestic and abroad is needed in order to constantly improve and update in the future clinical practice. 
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Figure Legends
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Figure 1 Pancreatic and peripancreatic necrosis. A: Schematic diagram of pancreatic and peripancreatic necrosis (mixed type): pancreatic body necrosis (N) accompanied by peripancreatic fatty tissue debris (FD); B: A 61-year-old male with acute necrotizing pancreatitis (both pancreatic and peripancreatic necrosis). Fat-suppressed axial T1-weighted imaging shows a wide range of necrosis of the head and body of the pancreas (arrowheads), as well as peripancreatic collections containing large amounts of fat necrotic debris (arrows); C: Schematic diagram of necrotizing pancreatitis (peripancreatic necrosis alone): FD and absence of necrosis of pancreatic parenchyma; D: A 65-year-old woman with acute necrotizing pancreatitis (peripancreatic necrosis alone). Magnetic resonance imaging T2WI shows multiple patchy fatty fragments (hypointensity areas) (arrows) surrounding the pancreas.
 
A[image: 3A]B[image: 3B]
Figure 2 Peripancreatic necrosis only. A: Schematic diagram of necrotizing pancreatitis (pancreatic necrosis alone): Scattered necrotic lesions (N) within the pancreatic parenchyma; B: A 40-year-old man with necrotizing pancreatitis (pancreatic necrosis alone). Magnetic resonance imaging fat-suppressed T1-weighted imaging shows hypointensity area (arrow) in the pancreatic body, as well as absence of peripancreatic fat involvement.
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Figure 3 Pancreatic necrosis only. A: A 47-year-old male with acute necrotizing pancreatitis complicated by hemorrhage. MRI fat-suppressed T1WI depicts a large area of hyperintensity in the pancreatic body (arrow) and peripancreatic areas (*), indicating the presence of pancreatic and peripancreatic fat necrosis with hemorrhage; B: A 73-year-old man with acute necrotizing pancreatitis complicated with transverse mesenteric effusion. Magnetic resonance imaging (MRI) T1-weighted imaging (T1WI) demonstrates peripancreatic inflammation spreading from the root of mesentery to the transverse colon along the involved transverse mesentery (*). P: pancreas; C: A 63-year-old woman with acute interstitial pancreatitis with acute peripancreatic fluid collection. MRI fat-suppressed T2WI reveals the uniformly hyperintense fluid collections (arrows) around the pancreas; D: A 53-year-old woman with walled-off necrosis secondary to acute necrotizing pancreatitis (pancreatic and peripancreatic necrosis type). MRI fat-suppressed T2WI shows an enveloped necrotic collection involving the body and tail of the pancreas, with solid necrotic debris (arrows) accounting for more than 40%; E: A 45-year-old man with acute necrotizing pancreatitis accompanied by walled-off necrosis and secondary infection. MRI fat-suppressed T2WI shows extensive walled-off necrosis in the omental sac, as well as a gas-fluid level sign (arrow). Thereafter, the open surgery and drainage for infectious collections was performed; F: A 55-year-old woman with pancreatic duct disruption syndrome secondary to acute necrotizing pancreatitis with walled-off necrosis. MRI T2WI shows an enveloped necrosis lesion (*) in the pancreatic head, and a cut-off sign (arrow) of the main pancreatic duct (MPD) traveling into this lesion (*). G: MRCP reveals that the MPD of the pancreatic body and tail directly enters into the lesion (*) in a right-angle, concomitant with the interrupted MPD.


A[image: 10A]B[image: 10B]
Figure 4 The magnetic resonance imaging report description needs to be focused on gallstone pancreatitis. A 56-year-old woman with acute gallstone pancreatitis. A: Magnetic resonance imaging T2WI coronal imaging shows multiple hypointensity stones (arrowheads) in the gallbladder and gallbladder duct, and another hypointensity stone (arrow) in the lower level of the common bile duct. The patient was underwent an endoscopic retrograde cholangiopancreatography (ERCP) procedure; B: ERCP shows a stone in the lower part of the common bile duct with suppurative conditions (arrow). P: Pancreas.
[image: 11]
Figure 5 Acute pancreatitis can also cause subcutaneous edema and fluid collection changes in the abdominal walls. A 25-year-old man with acute necrotizing pancreatitis and acute necrotic collection accompanied by conspicuous subcutaneous edema. Magnetic resonance imaging fat-suppressed T1-weighted imaging shows a majority of hyperintense fluid collections (*) in the left pararenal anterior space, and large flaps of hyperintense changes (arrows) in subcutaneous tissues of bilateral flanks and abdominal walls. P: Pancreas.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 6 The radiological changes in pancreatic/peripancreatic fluid. A 49-year-old woman with acute necrotizing pancreatitis and pancreatic walled-off necrosis, performed by endoscopic ultrasound drainage. A: Magnetic resonance imaging fat-suppressed T1-weighted imaging shows a walled-off necrosis (WON) with a diameter of 10 cm × 9 cm in the omental sac and pancreatic body and tail, as well as numerous necrotic fragments (arrowheads) within the WON. The WON is adjacent to the gastric body; B: Thereafter, under the guidance of endoscopic ultrasonography, a fully coated mushroom metal stent (arrow) was placed through the stomach for internal drainage; C: Postoperative computed tomography image shows that the WON was apparently decreased, with a large amount of gas and a high-density stent (arrow) in place. St: Stomach, P: Pancreas, GB: Gallbladder.


Table 1 Magnetic resonance imaging sequences and parameters (1.5 Tesla) for acute pancreatitis
	Sequence
	Repetition time (ms)
	Echo time (ms)
	Slice thickness (mm)
	Slice space (mm)
	Matrix
	Field of view (mm)
	Flip angle

	T1WI
	6.19
	2.86
	2.4
	0
	143 × 272
	300 × 400
	15°

	IP/OP
	6.19
	4.47
	2.4
	0
	143 × 272
	300 × 400
	15°

	 T2WI
	2,000
	78.26
	5
	1
	256 × 152
	300 × 380
	150°

	DWI
	3611
	64
	6
	1.2
	114 × 144
	300 × 380
	90°

	 MRCP
	6500
	1004
	60
	60
	336 × 336
	340 × 340
	160°

	DCE MRI
	6.19
	2.86
	2.4
	0
	143 × 272
	300 × 400
	15°


IP/OP: In-phase/Out-of-phase; DWI: Diffusion-weighted imaging; MRCP: Magnetic resonance cholangiopancreatography; DCE: Dynamic contrast-enhancement.



Table 2 Magnetic resonance imaging sequences and parameters (3.0 Tesla) for acute pancreatitis
	Sequence
	Repetition time (ms)
	Echo time (ms)
	Slice thickness (mm)
	Slice space (mm)
	Matrix
	Field of view (mm)
	Flip angle

	T1WI
	3.91
	1.42
	4.5
	0
	304 × 274
	400 × 300
	12°

	T2WI
	8963
	116.16
	6
	20
	256 × 218
	380 × 300
	90°

	DWI
	3555
	63.8
	6.0
	20
	128 × 101
	380 × 300
	90°

	MRCP
	6000
	753.6
	60
	0
	368 × 276
	300 × 300
	180°

	DCE MRI
	3.91
	1.42
	4.5
	0
	304 × 274
	400 × 300
	12°


DWI: Diffusion-weighted imaging; MRCP: Magnetic resonance cholangiopancreatography; DCE: Dynamic contrast-enhancement.


Table 3 Structured report template of magnetic resonance imaging for acute pancreatitis
	Contents
	Descriptions

	Pancreas itself
	

	Enlargement
	Diffuse; Focal (head/neck/body/tail)

	Edge
	Clear; blur

	Signal intensity
	Variable owing to internal necrosis and/or hemorrhage

	Enhancement
	Homogeneous; Heterogeneous

	Pancreatic duct
	Normal; dilated (mm); stricture (mm); calculi (mm)

	Pancreatic necrosis
	

	Position
	Head; neck; body; tail

	Range1
	< 30%; 30%-50%; > 50%

	Peripancreatic changes
	

	Renal fascia and peritoneum
	Thickening (anterior renal fascia/posterior renal fascia/lateral cone fascia/lateral abdominal wall peritoneum); Enhanced or not?

	Peripancreatic fat space
	Clear; Blur

	Peripancreatic fat necrosis
	Site (retroperitoneal space/transverse colonic mesentery/small intestinal mesentery); amount (patchy/large flake); whether combined with hemorrhage (fat-suppressed T1-hyperintense)[21]

	Peripancreatic collection
	Position2; volume (linear/patchy/large); encapsulated round/oval; contents (homogeneous fluid signal/heterogeneous mixed signal)

	Local complication
	

	I Pancreatic/peripancreatic collection (type)
	Some of the features can be seen in the above peripancreatic collection

	APFC
	Yes or no?

	ANC
	Yes or no?

	Pseudocyst
	Yes or no? If yes, thickness of the cyst wall (mm, uniform?); Is adjacent to and pushing out adjacent organs (stomach/duodenum, etc.)?

	WON
	Yes or no? If yes, thickness of the lesion wall (mm); Whether the wall is enhanced and the pattern of enhancement? “Non-liquid substances” within WON (< 10%, 10%-40%, > 40%)[23]; Is WON close to adjacent organs (stomach/duodenum/AC/DC)?

	II Infection of collection
	Suggestive signs [bubble sign, air-fluid level sign]

	Complicated intestinal fistula
	Relationship between collection and the intestinal fistula canal, and the intestinal segment of intestinal fistula (duodenum/AC/DC)

	III Pancreatic duct disruption syndrome
	Site (head/neck/body); Is MPD dilated on the upstream/caudal side of the interruption (mm)? Relationship with adjacent pseudocyst/WON?

	[bookmark: _Hlk127972542]IV Vascular complications
	

	Venous thrombosis
	SV; SMV; PV, etc.

	Sinistral portal hypertension
	Establishment of collateral vascular network3

	Pseudoaneurysm
	Size (mm) and involvement artery4

	Organ complications
	

	Liver
	Fatty liver (Signal difference of liver in the in-phase and out-of-phase) 

	Gallbladder and bile duct
	Gallbladder stones (sandy/granular/filled); Common bile duct stones (site, number, size) and maximum duct diameter (mm)

	Lung
	Extent of pneumonia, pleural effusion 

	Subcutaneous and intermuscular space
	Edema/effusion

	Severity image score (MRSI)
	(0-10) score

	Comparison with previous imaging findings
	For AP review, describe the pancreatic/peripancreatic changes after treatment; for surgical treatment, describe the site of the external drainage tube and internal covered metal stent


1The ratio of the area of pancreatic necrosis in the largest slice to the whole pancreatic area.
2Sites of effusion include: left/right pararenal anterior spaces, perirenal spaces, posterior pararenal spaces, omental sac, bilateral paracolic sulcus, transverse colonic mesentery, small intestinal mesentery, greater omentum, other abdominal spaces, pelvic extraperitoneal spaces, pelvis cavity, thoracic cavity, and mediastinum.
3Such as left/right gastric omental vein, gastrocolic trunk, short gastric vein, submucosal vein of gastric fundus and gastric coronary vein).
4Such as splenic artery, pancreaticoduodenal artery, gastroduodenal artery, superior mesenteric artery, and celiac trunk. APFC: Acute peripancreatic fluid collection; ANC: Acute necrotic collection; WON: Walled-off necrosis; AC: Ascending colon; DC: Descending colon; MPD: Main pancreatic duct; SV: Splenic vein; SMV: Superior mesenteric vein; PV: Portal vein; IEP: Interstitial edematous pancreatitis; ANP: Acute necrotizing pancreatitis.
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