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STRUCTURED ABSTRACT 

Objective 

The International Study Group for Pancreatic Surgery (ISGPS) aimed to develop a 
universally accepted definition for post-pancreatectomy acute pancreatitis (PPAP) for 
standardized reporting and outcome comparison. 

Summary Background Data  

PPAP is an increasingly recognized complication after partial pancreatic resections, but its 
incidence and clinical impact, and even its existence are variable because an internationally 
accepted consensus definition and grading system are lacking.  

Methods 

The ISGPS developed a consensus definition and grading of PPAP with its members 
following an evidence review and after a series of discussions and multiple revisions from 
April 2020 to May 2021. 

Results 

We defined PPAP as an acute inflammatory condition of the pancreatic remnant beginning 
within the first three postoperative days following a partial pancreatic resection. The 
diagnosis requires (1) a sustained postoperative serum hyperamylasemia (POH) greater than 
the institutional upper limit of normal for at least the first 48 hours postoperatively; (2) 
associated with clinically relevant features; and (3) radiologic alterations consistent with 
PPAP. Three different PPAP grades were defined based on the clinical impact: (1) grade 
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POH, biochemical changes only; (2) grade B, mild or moderate complications; and (3) grade 
C, severe life-threatening complications. 

Discussion 

The present definition and grading scale of PPAP, based on biochemical, radiologic, and 
clinical criteria, are instrumental for a better understanding of PPAP and the spectrum of 
postoperative complications related to this emerging entity. The current terminology will 
serve as a reference point for standard assessment and lend itself to developing specific 
treatments and prevention strategies. 

MINI ABSTRACT 

Post-pancreatectomy acute pancreatitis (PPAP) is defined by the International Study Group 
for Pancreatic Surgery (ISGPS) as an acute inflammatory condition of the pancreatic remnant 
based on biochemical, radiologic, and clinical criteria. This definition should serve as a 
universal framework for standard assessment and support outcome comparison. 

 

 

 

BACKGROUND 

The occurrence of an acute inflammatory process of the pancreatic parenchyma after 
pancreatic resections has been reported1–3, but the existence of clinically evident post-
pancreatectomy acute pancreatitis (PPAP) as a distinct complication has been challenged or, 
at least, considered to be a rare event4–8. Recently, emerging evidence defines PPAP as a 
local inflammatory/ischemic process of the pancreatic remnant, occurring more frequently 
than previously thought, which is able to trigger further postoperative morbidity9–19.  

A series of events related to operative trauma, ranging from manipulation, 
mobilization, alteration of blood supply, and/or stasis of pancreatic juice, appear to play a 
fundamental role in the etiology of PPAP9,19. These pathophysiological events may trigger a 
series of cascading events causing acinar cell disruption, intracellular activation of proteolytic 
enzymes, pancreatic parenchymal edema, and peripancreatic inflammation, leading to local 
and/or systemic effects20. PPAP may impair the healing of the pancreatic remnant and/or 
anastomosis with the subsequent development of a postoperative pancreatic fistula (POPF)21. 
However, even in the absence of POPF, it may also lead to other abdominal and systemic 
complications, such as organ space infection/intra-abdominal abscess22, hemorrhage, the 
systemic inflammatory response syndrome (SIRS), and systemic sepsis14,15,18,23.  
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According to this hypothesis, PPAP is initiated very early in the perioperative period, 
with a widely ranging incidence from 1%7,8 to 67%23. This inordinate range of occurrence is 
due directly to a distinct lack of uniformity in definitions and terminology. Notably, however, 
when more standardized criteria have been used, the incidence of PPAP is reported more 
uniformly10,12,14,17,18,24. Different reports have based their definitions of PPAP on the 
biochemical and radiologic criteria of the revised Atlanta classification for acute pancreatitis 
(AP)25, both together14–16,26–28 or individually6,13,29,30. In 2016, Connor et al.9 presented the 
first attempt to define PPAP specifically. The definition of PPAP was based only on 
biochemical evidence, using any serum pancreatic enzyme level greater than the upper limit 
of normal, rather than the threshold of greater than 3X the upper limit of normal used by the 
revised Atlanta classification25. Subsequent studies using the Conor definition of PPAP 
resulted in conflicting findings14,15,18,31. Differences in the incidence of PPAP were also 
reported between partial pancreatoduodenectomy14,17,32 and distal (left-sided) 
pancreatectomy17,23. Not all patients with increased serum pancreatic enzyme activity have 
shown radiologic alterations or indeed postoperative morbidity related to an acute pancreatitis 
process, precluding a reliable grading system of the severity of PPAP 14,31.  

Given these limits, a universally accepted definition of PPAP was lacking in the 
pancreatic surgical literature14,18,19, leading to the inability to objectively compare the 
experience with different pancreatic resections, operative techniques, and perioperative 
treatments inhibiting the exploration of potential variance across different centers. 
 Faced with heterogeneity in study definitions and outcomes, the need for a shared and 
universally accepted terminology was required before further clarification of the prevalence 
and importance of this entity could be delineated10,14,15,18. Previously, the International Study 
Group for Pancreatic Surgery (ISGPS) introduced several globally accepted consensus 
definitions and grading systems for the most common complications after pancreatic 
surgery33–36. These systems have been well-accepted, widely cited, and broadly adopted in 
the literature, allowing for paramount and accurate comparisons of outcomes across all 
clinicians caring for post pancreatectomy patients. Based on the knowledge acquired thus far, 
the present consensus paper aimed to provide a universal and objective consensus definition 
and grading system for PPAP after partial pancreatic resection.  

METHODS 

An extensive and systematic search for acute pancreatitis after pancreatic resection 
was conducted on all published articles of interest in this context on PubMed and Embase. A 
systematic review on the same topic has already been published in July 202019. An update of 
this search was then carried out up to April 2021 to supplement that particular review with 
several newly published studies. The following search terms were used: “acute pancreatitis,” 
“postoperative acute pancreatitis,” “postoperative pancreatitis,” and “postoperative 
hyperamylasemia”. A non-MeSH search also was performed. All obtained results were 
analyzed, and a manual inspection of the cited references was also performed to find any 
other related articles. Studies of any design specifically investigating acute pancreatitis after 
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pancreatic resection were included. The language of the selected papers was limited to 
English with available full text for complete review. Case reports were excluded. 

An Aristotelian system of logic development was used to achieve a consensus that 
was consistent with the scientific evidence. A task force of the ISGPS was nominated to 
provide a first, tentative draft. A subsequent internal analysis of the institutional experiences 
of the ISGPS members was also carried out to corroborate or refute the results claimed in the 
literature. Several virtual meetings were scheduled among the task force to discuss the 
manuscript drafts. The initial proposal of the definition and grading system of PPAP was 
circulated to all participants for comments and approval. Multiple revised drafts were 
circulated through electronic mail for critical analysis and further modifications. Numerous 
revisions were circulated, commented upon, and edited electronically from April 2020 to 
May 2021 by all the contributing members of the ISGPS who participated in this study. 
Eventually, a consensus was achieved across all members and approved for publication. 

RESULTS 

A total of 26 studies6–8,10,12,14–18,23,24,26–32,37–43 have already reported PPAP as a 
complication after pancreatic resections (Supplemental Table A1 - Supplemental Digital 
Content 1, http://links.lww.com/SLA/D460). The rates of PPAP were highly variable because 
the diagnostic criteria either lacked any reliable standards or differed tremendously 
depending on the reports7,8,39–41,44. 

Terminology 

Although many papers refer to this complication as “postoperative acute pancreatitis –
POAP” 10,14,15,17–19,23,45,46, the terminology chosen and that will be maintained in this report is 
“post-pancreatectomy acute pancreatitis”, to specify that acute pancreatitis occurs after 
pancreatic resections, and to differentiate it from acute pancreatitis observed after other 
operations47–49. Moreover, the term “acute” describes the early occurrence of this 
complication and differentiates it from a chronic or late-onset obstructive pancreatitis related 
to an anastomotic stricture or other forms of pancreatic duct obstruction50,51. 

Previous attempts at a definition of PPAP: The biochemical evidence 

In some of the reported literature attempting to define PPAP, the diagnostic criteria 
outlined by the revised Atlanta classification25 were used6,14–16,18,26–28,32 because of the belief 
that this well-accepted definition could be applied in the postoperative period. It was 
instinctive to draw similarities between PPAP and the more common and better-understood 
etiologies and findings of other types of AP. Because the clinical picture of PPAP might be 
obscured by postoperative analgesia, biochemical and radiologic criteria were included in the 
definition but not pain. The increase in serum levels of pancreatic enzymes appears to be the 
easiest, most accessible, and biologically intuitive indicator of PPAP, and indeed has been 
used as a single criterion for diagnosis in several reports6,32. All studies used the more 
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common International Units for quantitating enzyme activity, although some reports may 
have used different upper limits of normality in their laboratory for which we could not 
control. Nevertheless, the meaning and the implications of an increased value of serum 
pancreatic enzyme activity alone have been interpreted historically in different ways6,19,52. 

The first structured definition of PPAP as proposed by Connor et al.9 was based only 
on the assumed biochemical evidence of pancreatic inflammation – namely an increase in 
serum pancreatic enzymes levels to greater than the upper limit of normal at a single 
assessment time point on a postoperative day (POD) 0 or 1. In addition, urinary trypsinogen-2 
(U-TRP2) on POD 1 – 2 was considered in the definition mentioned above. Due to the 
widespread familiarity and access to serum amylase values, most studies used elevated serum 
total amylase activity or its pancreatic isoform as the criterion for the diagnosis10,12,14,15,17,18,24. 
Reports investigating the prognostic implications of the Connor definition invariably identify 
a significant association between an increase in serum amylase activity, even under the 
threshold of 3-times the upper limits of normal13, and an increase in postoperative 
morbidity10,12,14,15,17,18,23,24,52. This association appeared strengthened when serum pancreatic 
enzymes activity was combined with increased values of serum C-reactive protein (CRP 
>180 mg/dl on POD 2). However, such a condition defined as “clinically relevant” by 
Connor et al.9 did not always result in clinically relevant changes to the expected 
postoperative course17,23.  

Some reports have demonstrated a temporal trend of serum amylase activity in the 
initial postoperative period14,37,38. Patients with a PPAP process have frequently shown a peak 
of serum amylase activity on POD 1 that might progressively decrease to normal values from 
POD 3 onward14. The comprehensive investigation of the serum amylase time trends 
highlighted that the presence of a single altered serum amylase value was not associated with 
increased morbidity. By contrast, patients with an early and sustained increase in serum 
amylase activity ─ even under the threshold of 3-times the upper limit of normal ─ were 
found to be twice as likely to develop early postoperative complications42.  

The radiologic evidence 

Apart from biochemical findings, the existence of PPAP has also been demonstrated 
through pancreatic parenchymal abnormalities observed on cross-sectional 
imaging14,15,29,30,38. Radiologic features of PPAP include but are not limited to interstitial 
parenchymal edema, peripancreatic fluid collections, and peripancreatic and parenchymal 
necrosis14,15,31 (Figure 1). Thus, the classical features of PPAP involve changes in the 
pancreatic remnant with surrounding fat stranding and/or peri-remnant fluid collections 
arranged not primarily at the level of the pancreatico-enteric anastomosis but especially along 
the pancreatic remnant53. Differences in the reported rates of “radiologic PPAP” may exist for 
several reasons. First, postoperative computed tomography (CT) was not performed in all 
patients believed to have (or not have) PPAP due to the retrospective design of most series, 
and the grading system used to score the severity of PPAP was not always reported27–31. 
When mentioned, the Modified CT Severity Index54 for AP was the most frequently reported 
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method14,15,31. Moreover, there was no consensus on the appropriate timing of axial imaging, 
which differed between studies. Thus, the ability to see evidence of pancreatic inflammation 
on CTs varied tremendously. These differences may eventually result in misleading 
interpretations because of underestimating the actual degree of parenchymal involvement and 
the inability to assess the complications related to PPAP reliably55. One publication has 
claimed that abnormalities can be seen as early as POD 229, while another maintained that 
radiologic signs of PPAP (confirmed at pathology) could not be detected before POD 538. 
Recent publications included in their analyses a wide timeframe14 for the performance of CT 
and demonstrated rates twice as high as those that used a shorter interval15. Nevertheless, 
different degrees of radiologic severity of PPAP were documented, ranging from mild 
pancreatic abnormalities to severe, albeit rare, parenchymal necrosis. Patients with radiologic 
evidence for PPAP were associated with increased postoperative morbidity14. All 
radiographic abnormalities consistent with PPAP were detected almost exclusively (99%14) in 
patients with serum amylase values greater than the upper limits of normal14,15,31; 15% of 
patients with radiologic signs of PPAP after partial pancreatoduodenectomy had serum 
amylase values greater than the upper limit of normal but less than the Atlanta criteria25 on 
POD 1. Notably, 85% of this cohort showed a serum amylase activity >3-times the normal 
limits on POD 114.  

The pathologic evidence 

The presence of an ischemic/inflammatory process of the pancreatic remnant was 
suggested as the etiology in several pathologic reports, particularly in series considering 
operative revisions for Grade C POPF11,20,38. These patients indeed represent the most severe 
and rare scenarios of PPAP (Figure 2). The pathologic findings indicative of PPAP included 
in such cases acute necrotizing pancreatitis in 41-57% of surgical specimens of completion 
pancreatectomies for grade-C POPF11,38.  

The clinical evidence 

 Most series evaluating postoperative hyperamylasemia and PPAP showed an 
association of these conditions with increases in major postoperative morbidity15,17,18,42, and 
some series have documented PPAP associated with a greater perioperative mortality18,31.  

Most studies analyzing biochemical and radiologic findings of PPAP focused on its 
correlation with POPF6,10,14–18,32,55, and many have identified PPAP as an independent 
predictor of POPF6,15–18,28. Considering differences in the applied definitions and the intrinsic 
diversity in management among different centers, the reported association of PPAP and 
POPF has ranged from 25% to 41% (p < 0.05)6,10,14–18,32. However, PPAP was also associated 
with an increased incidence of several postoperative complications other than POPF. These 
include post-pancreatectomy hemorrhage (PPH)35, organ space infection/intra-abdominal 
abscess22 formation, delayed gastric emptying (DGE)55, sepsis, and relaparotomy. 
Considering possible reporting biases, as rarely those particular complications were the main 
outcomes of such studies, organ space infection/intra-abdominal abscess in patients with 
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PPAP ranged from 12% to 46%, with statistically significant differences in all studies 
reporting them6,10,17,18,24. Still, patients experiencing PPAP without POPF showed 
significantly increased rates of organ space infection/intra-abdominal abscess18. Others found 
PPAP being associated with delayed gastric emptying42,56, while many studies did not report 
significant differences17,18. Few reports reported PPH amongst postoperative 
morbidity6,16,18,31,43. Nevertheless, when PPH was specifically investigated in patients 
suffering from PPAP, it has been noted that only half of clinically relevant PPH occurred 
with a concomitant POPF16. This latter category more often required surgical revision than 
patients with PPAP alone16. Reoperation is reported in 6% to 29% of cases of PPAP6,10,14,16,18, 
with increased rates of completion pancreatectomy11,16,31,38, and need for intensive care18,31. 
Since PPAP is an early event, a stronger association between PPAP and additional early 
complications has been demonstrated, thus resulting in a change in postoperative 
management as early as the initial postoperative period42.  

Distal (left-sided) pancreatectomy  

 The evidence of PPAP after distal pancreatectomy still is limited17,23,31,32,42. According 
to the best evidence acquired so far, PPAP has been reported as a severe but less frequent 
complication than after partial pancreatoduodenectomy31. A radiologically confirmed PPAP 
(Figure 3) has been associated with increased overall morbidity, especially with severe 
pancreas-specific complications, but not increased mortality after left resections31.  

The ISGPS consensus definition and grading of PPAP 

The ISGPS defines PPAP as an acute inflammatory condition of the pancreatic 
remnant occurring in the setting of a partial pancreatic resection and initiated early in the 
perioperative period within the first 3 postoperative days. This pathophysiologic process can 
present various degrees of severity and several local and systemic complications, resulting in 
a deviation from the expected postoperative course.  

A sustained increase in serum amylase activity greater than the specific institutional 
upper limit of normal, which persists within at least the first 48 hours postoperatively, is 
necessary for the diagnosis. To be defined as PPAP, however, this condition needs to be 
confirmed by cross-sectional imaging and, as is the case for other ISGPS definitions, to be 
clinically relevant to the patient. Whenever only postoperative hyperamylasemia (POH) is 
found, which does not negatively alter the patient’s clinical recovery, PPAP should not be 
reported. This is analogous to the nomenclature of “biochemical leak” in the previously 
established POPF definition framework33. Table 1 summarizes the main features of the PPAP 
diagnostic criteria. Figure 4 displays the sequential PPAP grading system. Like previous 
ISGPS classification systems, the grade of severity may be defined after the complete course 
of the PPAP event has evolved, and its ultimate effect on the outcome can be assessed.  
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1) POH (Postoperative Hyperamylasemia) 

 As only biochemical evidence, POH had, by definition, no clinically relevant impact. 
Notably, POH did not result in any deviation in the normal postoperative recovery course 
and, therefore, did not warrant systematic radiologic evaluation.  

2) Grade B PPAP 

 This grade refers to a distinctly defined PPAP which involved: 1) a sustained increase 
in serum amylase activity greater than the institutional upper limit of normal, that has 
persisted within at least the first 48 hours postoperatively, 2) the association with a clinically 
relevant downturn in the patient’s condition, and 3) radiologic “abnormalities” consistent 
with PPAP. These include diffuse (or localized) inflammatory enlargement of the pancreatic 
remnant (interstitial parenchymal edema), inflammatory changes of the peripancreatic fat,  
intra and/or peripancreatic fluid collections, parenchymal and/or peripancreatic necrosis54.  

A grade B PPAP includes all cases associated with local and systemic complications 
of intermediate severity, attributable to its presence. PPAP associated morbidity includes, but 
is not confined to, POPF33 and may occur even in its absence. The early postoperative period 
could be characterized by a combination of features of the systemic inflammatory response 
syndrome and abdominal complications, most worryingly organ space infection/intra-
abdominal abscess22, PPH35, and POPF33. Grade B PPAP has required a change in the 
management of the expected postoperative recovery course, including specific pharmacologic 
(e.g., antibiotics, supplementary nutritional support), endoscopic, or interventional radiologic 
treatments that are specifically invoked for the management of the PPAP and its sequelae, 
and not for other complications per se (i.e., urinary tract infection, pneumonia, etc.). 

3) Grade C PPAP 

 Whenever a grade B PPAP leads to persistent organ failure (defined as either single or 
multiple organ failure for at least 48 hours)57,58, the PPAP severity is elevated to a grade C. 
This tier includes severe but rare cases of extensive pancreatic necrosis that may lead to 
dramatic clinical scenarios, including pancreatic anastomotic disruption (when 
performed)11,38. A stay in an intensive care unit (ICU) may be necessary to treat potentially 
life-threatening illnesses secondary to PPAP-related morbidity. Reoperation also shifts grade 
B PPAP to Grade C PPAP when performed to treat complications triggered by its occurrence, 
especially severe PPH35 or grade C POPF59. This latter scenario is associated with the highest 
mortality rate.  

DISCUSSION 

 The present ISGPS consensus statement provides a conceptual framework and 
definition for post-pancreatectomy acute pancreatitis (PPAP), which incorporates 
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biochemical, morphologic, and clinical criteria encountered specifically during the 
postoperative setting. Faced with the lack of uniformity on reporting PPAP, such a universal 
definition creates the basis to permit the assessment of treatments to either prevent or manage 
complications, to compare the incidence and the outcomes between centers, and to facilitate 
new multicentric studies that will confirm and/or improve the classification model. 

 In developing the classification system, consideration was given to each possible 
criterion previously evaluated in the reported literature as thoroughly as possible. The choice 
of the ideal biochemical criterion (the threshold for serum amylase activity) led to the greatest 
controversy and discussion. Because increases in serum amylase values are relatively 
common in the initial postoperative period, traditionally, amylase activity has been 
considered only an indirect sign of POPF or a minor postoperative epiphenomenon, with its 
actual clinical relevance early postoperative clinical setting questioned4,6. Conversely, recent 
evidence suggests that an early increase above normal in serum amylase values, even if not 
greater than three times the upper limits of normal, may represent the biochemical evidence 
of a postoperative inflammatory condition of the remnant pancreatic parenchyma14–16,20,26–28. 
The threshold in serum amylase we choose to accept is less than the traditionally used for 
acute pancreatitis (AP) because increased postoperative morbidity and radiologic findings 
consistent with PPAP have been reported even in patients with increased postoperative serum 
amylase levels under the threshold of three-times the upper limits of normal14,18,24,31,32,42,42. 
Furthermore, patients with PPAP have a reduced volume of pancreatic parenchyma in the 
range of 30-50% after partial pancreatectomy. Obstructive pancreatitis and chemotherapy-
induced fibrosis are frequent changes reported in patients undergoing pancreatic surgery, 
possibly resulting in lower pancreatic enzyme values during a postoperative acute 
inflammatory process60.  

Substantial concerns regarding serum amylase activity measured only on POD 1 emerged 
because this time point was not highly specific, and other potential causes may contribute to 
such a biochemical finding14,17,61. This concern of the ISGPS has led to the suspicion that a 
single threshold value for serum amylase activity does not correctly depict an abnormality in 
the postoperative context.  By contrast, the dynamic appraisal of the temporal trend in serum 
amylase values has revealed the highest peak on POD 1 and a subsequent, gradual decrease 
from POD 2 to normalization on POD 3-514,19. This temporal trend in serum amylase activity 
appears even more striking in patients with radiologic features of PPAP14,31. Moreover, recent 
evidence has highlighted that the presence of a single altered serum amylase value is not 
associated with increased postoperative complications. In contrast, its sustained increase is 
associated with greater overall, as well as severe early morbidity42. Therefore, the presence of 
a sustained postoperative hyperamylasemia (POH) as measured on at least two consecutive 
days in the first 48 hours after surgery may allow the clinician to more accurately identify 
those with a pancreatic inflammatory process, possibly excluding those with single and 
nonspecific increases in serum amylase levels42.To date, most of the papers published on 
PPAP have taken into account serum amylase activity6,14,15,17,18,31,32,42. For this reason, the 
current definition suggests this criterion for the POH definition. Nevertheless, some papers 
have also reported serum lipase as a diagnostic parameter11,24,62. As serum amylase may not 
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be routinely available at all centers, serum lipase may be considered, but further detailed 
evaluations are requested. 

 Because PPAP is a perioperative phenomenon identified by early routine laboratory 
test abnormalities that can subsequently evolve to definite morbidity, the word “initiation” 
was adopted in the consensus definition, and POD 3 was eventually targeted as relevant. The 
presence of a sustained POH that became clinically relevant, showing morphologic 
alterations on cross-sectional imaging, thereby acquired the features of a distinct 
postoperative complication, namely PPAP. As with acute pancreatitis, serum amylase activity 
can decrease before developing related complications, so serum amylase activity alone is 
therefore not suitable in staging the actual clinical burden of PPAP17,23,31. Just as amylase-rich 
fluid in drains does not properly define POPF alone, POH does not equal PPAP. Still, 
increased blood amylase levels reveal a prognostic implication, and patients presenting early 
with POH should be monitored closely compared to those without increased serum amylase 
levels.  

 Some centers have used elevated serum CRP levels for the prediction of PPAP 
severity9,15,61.  Although higher CRP values are associated with increased morbidity, this is 
not a constant occurrence. CRP is a well-known prognostic marker but is not diagnostic or 
predictive of any specific condition63. Although the use of elevated serum CRP values has not 
been considered in this ISGPS definition of PPAP, it remains an important prognostic factor 
that could be regarded in a prospective management assessment. By contrast, the actual 
grading of PPAP is defined post hoc, determined only after the clinical course is completed.  

 Specific knowledge about the pathogenesis of PPAP is limited20,64, and most 
assumptions are inferred from studies of AP9,65. Many of the pre- and intra-operative factors 
leading to pancreatic tissue inflammation/necrosis have been highlighted, and all refer to a 
normal and functional pancreatic parenchyma12,15,18,23,66,67. Nevertheless, factors involved in 
the occurrence of the worst clinical scenarios are still unknown45. Future studies addressing 
this topic would provide crucial guidance.  

 Because PPAP is an early event in the postoperative course, its prompt diagnosis and 
treatment might decrease the occurrence or the burden of subsequent morbidity, including 
local and systemic complications18,61. PPAP is frequently associated with early complications 
and rapidly evolving scenarios, especially in the most severe cases42. The early phase may 
manifest as the systemic inflammatory response syndrome (SIRS). Moreover, PPAP 
increases the risk for pancreas-specific complications, particularly POPF. PPAP has been 
identified as one of the strongest independent predictors of POPF. Such a close relationship 
had suggested that these entities are constantly part of a single process; however, cases of 
POPF without PPAP exist and vice-versa, therefore confirming only the coexistence of such 
different complications. As a result, three possible scenarios can be outlined:  (1) PPAP 
exclusively, (2) POPF exclusively, and (3) PPAP and POPF occurring at the same time 
leading to a challenging diagnosis and possibly a mutual interaction more adversely affecting 
the clinical outcome than either alone38,42,68.  
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Indeed, PPAP may also lead to other local complications especially peripancreatic 
collections18,23 and PPH16. All patients developing severe morbidity showed concurrent 
complications69. Similarly, rare but extreme cases of post-pancreatectomy necrotizing 
pancreatitis11,14,31,38 result in a complex clinical scenario, in which the highest degree of 
simultaneous complications (e.g., grade C PPAP, grade C POPF, grade C PPH, sepsis, and 
organ failure) determines the patient’s outcome. Going forward, the early recognition of this 
process could influence clinical practice so that pathways of enhanced recovery after surgery 
(ERAS)70, mitigation strategies71, and protocols for management of the drains26,72 might 
eventually be re-designed in these patients61,72,73. PPAP includes an extended spectrum of 
manifestations which one could speculate may eventually be related to the extent of 
involvement of the pancreatic parenchyma. PPAP may involve the pancreatic parenchyma 
predominately at the transection site or extend beyond that to the entire pancreatic remnant. 
Differences between partial pancreatoduodenectomy and distal (left-sided) pancreatectomy 
have been highlighted regarding PPAP17,31,73. Different anatomical and surgical features and 
the different postoperative burden between these two procedures might represent paramount 
factors. Future studies comparing the incidence, severity, and behavior of PPAP in different 
types of resections should be informative45.  

 No study has yet defined or suggested any specific treatment or mitigation strategy for 
PPAP after pancreatic resection. A shared definition is necessary to design randomized 
controlled studies addressing specific treatments targeting PPAP, with the potential aim at 
reducing major morbidity after pancreatic surgery. In this context, facing the previous 
internationally accepted frameworks and definitions, the pancreas-specific morbidity (i.e., 
POPF, PPH, DGE, chyle leak) also if related to PPAP occurrence, should still be classified, 
reported, and approached following the previous ISGPS statements33–36. 

 The first cross-sectional imaging evaluation should be performed in situations where 
there is a deteriorating clinical picture, usually between POD 5 and POD 15, in order to 
determine whether this is due to PPAP. Radiological examination is also required for other 
specific complications such as early PPH. Outside the proposed range of time, clinicians 
should be aware that the acquired images could be biased because the PPAP process may be 
at its very early or later phases, i.e., at the point of not being able to characterize the condition 
as PPAP properly. Moreover, a self-limiting process may show no radiologic alterations 
when already resolved 25,74. The evidence acquired so far has adopted the Modified CT 
Severity Index54 for acute pancreatitis, which currently appears to be the most reliable tool 
for evaluating the radiologic evidence of PPAP. Yet, no correlation between radiologic score 
and clinical severity has been investigated so far14,15,31. As with AP, the local findings are in 
continuous evolution, but their extent up to the point of pancreatic necrosis may not correlate 
directly with the early severity of clinical picture25. As recognition of and experience with 
PPAP grows, it may be necessary to revise the radiographic assessment and reporting of this 
clinical entity in the near future. 

 Subsequent events in the course of PPAP might alter its staging. For this reason, the 
final grading as already uniformly applied for other ISGPS definitions should be deferred 
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until the complication has run its entire course. Many of these are properly accrued and 
recorded out to the point of 90-days postoperatively. Therefore, the ISGPS grading of PPAP 
refers to a retrospective assessment of the severity of the complication and not to a 
prospective treatment proposal. This consensus statement has limitations, which are 
essentially the consequence of the somewhat imperfect data available. Although we fully 
acknowledge the existing knowledge gaps, faced with the increasing literature growing on 
this topic, a universally accepted and shared definition is deemed necessary to foster 
prospective, comparable, and systematic studies on this topic68. Prospective cohort studies 
will be necessary to validate this definition. Therefore, using this ISGPS statement to 
standardize metrics, namely, by systematically measuring serum pancreatic enzymes in the 
first postoperative days and performing radiologic examinations at specific time points, the 
validity and the accuracy of such a definition will be tested.  

 The ISGPS maintains that the practice of sharing and comparing the outcomes of 
different surgical series using this definition and grading system of PPAP will provide great 
value. The presence of a consensus definition and grading system will serve as a foundation 
to open new perspectives in identifying diagnostic and prognostic criteria for PPAP and 
recognizing all the complications associated with this condition. Hopefully, treatments to 
decrease the occurrence or the burden of complications related directly to PPAP will then be 
established. The interchangeability of the enzymes will be determined from future studies 
exploring the role of serum lipase. Additional pre- and intra-operative data,10,12,23,46 as well as 
other post-operative parameters9, biochemical markers (e.g. CRP, serum lipase activity, U-
TRP212,24,37,66,75), and specific radiologic scores, will undoubtedly lead to better clarity this 
entity. 

Contributors of the International Study Group for Pancreatic Surgery (listed as 
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Table 1. The ISGPS classification and grading of PPAP.  

 Biochemical 

features  

Radiologic 
features*54 

Grade Clinical impact 

PPAP 

Post-
pancreatectomy 

acute 
pancreatitis 

Sustained  

(that persists 
for at least 
48 hours)  

serum 
amylase# 
activity > 

the 
Institutional 
upper limit 
of normal 

Yes  GRADE B 

Mild or moderate 
complications that require: 

- Acute medical treatment 
(e.g. antibiotics, steroids, 
supplementary nutritional 
support),  

- Interventional radiology 
and / or endoscopic-
guided drainage and/or 
angiographic procedures. 

Yes GRADE C 

Severe life-threatening 
complications that lead to: 
persistent organ failure (of 
at least 48 hours), possibly 
leading to intensive care 
admission; surgical 
intervention; or death. 

#future studies may validate the importance of serum lipase. 

*: Radiologic (contrast-enhanced computed tomography scan / magnetic resonance imaging) 
features consistent with PPAP might include: diffuse (or localized) inflammatory 
enlargement of the pancreatic remnant (interstitial parenchymal edema), inflammatory 
changes of the peripancreatic fat,  intra and/or peripancreatic fluid collections, parenchymal 
and/or peripancreatic necrosis.  

54. Mortele KJ, Wiesner W, Intriere L, et al. A modified CT severity index for evaluating 
acute pancreatitis: improved correlation with patient outcome. AJR Am J Roentgenol. 
2004;183:1261–1265 
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