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Objective: To determine the interobserver variability for complica-
tions of pancreatoduodenectomy as defined by the International
Study Group for Pancreatic Surgery (ISGPS) and others.

Background:Good interobserver variability for the definitions of surgical
complications is of major importance in comparing surgical outcomes
between and within centers. However, data on interobserver variability
for pancreatoduodenectomy-specific complications are lacking.

Methods: International cross-sectional multicenter study including
52 raters from 13 high-volume pancreatic centers in 8 countries on 3
continents. Per center, 4 experienced raters scored 30 randomly
selected patients after pancreatoduodenectomy. In addition, all
raters scored 6 standardized case vignettes. This variability and the
“within centers” variability were calculated for 2-fold scoring (no

complication/grade A vs grade B/C) and 3-fold scoring (no com-
plication/grade A vs grade B vs grade C) of postoperative pancreatic
fistula, postpancreatoduodenectomy hemorrhage, chyle leak, bile
leak, and delayed gastric emptying. Interobserver variability is
presented with Gwet AC-1 measure for agreement.

Results: Overall, 390 patients after pancreatoduodenectomy were
included. The overall agreement rate for the standardized cases
vignettes for 2-fold scoring was 68% (95% CI: 55%–81%, AC1
score: moderate agreement), and for 3-fold scoring 55% (49%–62%,
AC1 score: fair agreement). The mean “within centers” agreement
for 2-fold scoring was 84% (80%–87%, AC1 score; substantial
agreement).

Conclusions: The interobserver variability for the ISGPS-defined
complications of pancreatoduodenectomy was too high even though
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the “within centers” agreement was acceptable. Since these findings
will decrease the quality and validity of clinical studies, ISGPS has
started efforts aimed at reducing the interobserver variability.

Keywords: interobserver variability, pancreatoduodenectomy,
ISGPS, complications, morbidity, pancreatic surgery

(Ann Surg 2024;280:728–733)

P ancreatic surgery is associated with a high risk of major
complications (26%–40%),1,2 often requiring radiological,

endoscopic, and surgical interventions leading to prolonged
hospital stay and increased health care costs.3 Therefore,
accurate assessment and reporting of these complications is
essential for comparing and improving health care outcomes
in patients after pancreatic surgery. In the past decades, the
International Study Group for Pancreatic Surgery (ISGPS)
has defined and classified the most relevant pancreatic sur-
gery-specific complications: postoperative pancreatic fistula
(POPF) and delayed gastric emptying (DGE) which occur
most often (11%–43%), postpancreatectomy hemorrhage
(PPH), chyle leakage (CL), and postpancreatectomy acute
pancreatitis, whereas bile leakage (BL) was defined by the
International Study Group for Liver Surgery.4–10 These
ISGPS and International Study Group for Liver Surgery
definitions are widely regarded as the standard for interna-
tional research in pancreatic surgery.

In 2022, the Dutch Pancreatic Cancer Group11 noted
substantial variation in the rate of ISGPS-defined compli-
cations between 16 Dutch centers. As this variation was
thought to be explained by inadequate training, online
meetings were hosted for those responsible for entering the
data. Unexpectedly, during these meetings, when discussing
“case vignettes,” the agreement between the attendees
remained poor despite the exact ISGPS definitions being
shown. The consequences and reproducibility of these
findings are yet unclear as international studies on the
interobserver agreement of the ISGPS-defined complica-
tions of pancreatic surgery have not been performed.

This international study aims to investigate the
interobserver variability for the ISGPS-defined complica-
tions of pancreatoduodenectomy.

METHODS

Study Design
This international multicenter cross-sectional retrospec-

tive clinical chart review and case-vignette study included 13
international high-volume expert centers in pancreatic
surgery from 8 countries on 3 continents. Each center
provided 4 raters experienced in registering complications
according to the ISGPS definitions (eg, surgeons, surgical
residents, researchers, trained data analysts/nurses). Each
rater scored all ISGPS-defined complications in 30 randomly
selected patients from their own center and in 6 standardized
case vignettes (Supplementary 8, Supplemental Digital
Content 1, http://links.lww.com/SLA/F237). The ISGPS
definitions were mandatorily “printed on the desk” available
for each reviewer during scoring. All reviewers had full access
to the patient’s medical records, eg, clinical charts, laboratory
results, radiology reports, correspondence, and postdischarge
information. Per hospital, the scoring was performed during
the same time frame. The study was reported in accordance
with the STROBE guidelines.12

Definitions and Data Collection
The following pancreatic surgery-specific complica-

tions were assessed: POPF,4 PPH,8 DGE,7 BL,6 and CL.5
Postpancreatectomy acute pancreatitis10 was only collected
in the 6 standardized case vignettes as this definition was
only recently introduced.

Each participating center provided the total number of
pancreatoduodenectomies performed in the years 2020 and
2021 (Supplementary Table 1, Supplemental Digital Con-
tent 2, http://links.lww.com/SLA/F238). For every center,
based on this total 2-year volume, a random selection of 30
patients (ie, 30 numbers) was made using an online random
number generator (Appendix). The centers originated from
the United States (n= 4), the Netherlands (n= 3), Italy
(n= 1), China (n= 1), Germany (n= 1), Japan (n= 1), India
(n= 1), and the Republic of Korea (n= 1).

The “overall” interobserver variability for scoring
ISGPS definitions was determined using the 6 standardized
case vignettes, which were scored by all reviewers.

Per center, an interobserver variability was calculated
based on the 30 randomly selected patients. The mean per
center interobserver variability was referred to as the
“within center” interobserver variability.

A non-WMO declaration was obtained for this study
stating that the Medical Research Involving Human
Subjects Act (WMO) does not apply.

Statistical Analysis
The interobserver variability was represented as

percent agreement and unweighted Gwet.AC1 score
(AC1). For the purpose of this study, which is to determine
the interobserver agreement adjusted for chance agreement
between multiple reviewers and multiple categories, the
standard Cohen Kappa is not suitable. As this, Cohen
Kappa is originally designed to be used for a nominal
outcome and a maximum of 2 raters. Also, it is known to
have 2 types of paradoxes that problematize correctly.13–16
AC1 was chosen as the interpretation is very similar to
Cohen Kappa scoring however the scoring system is less
affected by prevalence and marginal probability than the
original and frequent used Cohen Kappa scoring, as it
corrects for the “Kappa paradox.”17,18 Gwet.AC1 can be
interpreted as follows: Table 1, (Supplementary Table 1,
Supplemental Digital Content 2, http://links.lww.com/SLA/
F238.

As AC1 scores are less frequently used, we also
presented the calculations as Fleiss’ Kappa score,19 which
is an extension of Cohen Kappa for easier comparison.
Supplementary Tables 4–7, Supplemental Digital Content 2,
http://links.lww.com/SLA/F238.

The overall interobserver variability and the mean
center-variability were calculated for 2-fold scoring (ie, no
complication/grade A vs grade B/C) and threefold scoring (ie,
no complication/grade A vs grade B vs grade C) of the 5
common ISGPS-defined complications. Also, the

TABLE 1. Interpretation of Gwet-AC1/Fleiss’ Kappa Score

Gwet-AC118/Fleiss’ Kappa19
< 0 Less than chance agreement
0.01–0.20 Slight agreement
0.21–0.40 Fair agreement
0.41–0.60 Moderate agreement
0.61–0.80 Substantial agreement
0.81–0.99 Almost perfect agreement
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interobserver variability for each ISGPS complication
category was assessed. For sensitivity analyses, all patients
were removed for whom all reviewers agreed on the absence
of any (A/B/C) complication.

All Statistical analyses were performed using
R statistical computing software version 4.2.3.

Ethics
As this study involved no individually identifiable

patient data, no patients were allocated to different treat-
ments for the study and the results are compared with
existing standards it was regarded as an audit.

RESULTS
The ISGPS complications were scored for 390 patients

after pancreatoduodenectomy by 52 experts. Most of the
experts were pancreatic surgeons and fellows (75%),
followed by surgical residents (13%) with a median clinical
experience of 11 years (IQR 6–20). The remaining categories
included PhD candidates and data managers. Per rater, the
median experience with scoring ISGPS-defined complica-
tions was 5 years (IQR 2–10).

Overall Interobserver Variability
The mean overall rate of agreement for the standard-

ized cases vignettes for 2-fold scoring was 68% (95% CI:
55%–81%, AC1 score: moderate agreement) (Supplemen-
tary Table 1, Supplemental Digital Content 2, http://links.
lww.com/SLA/F238) and 55% for 3-fold scoring (49%–62%,
AC1 score: fair agreement) (Supplementary Table 3, Sup-
plemental Digital Content 2, http://links.lww.com/SLA/
F238). The overall lowest percent agreement was for POPF
61% and CL 61%.

Interobserver Variability “Within Centers”
In 27% (18%–35%) of the 30 randomly selected patients

per center, all reviewers agreed on the absence of any type
(A/B/C) of complication. In 49% (42%–57%) of patients all
reviewers agreed on the absence of any grade B/C
complication. The mean “within centers” agreement for 2-
fold scoring was 84% (80%–87%, AC1 score: substantial
agreement) (Table 2). Per complication type, the mean
agreement was the lowest for 2-fold scoring of POPF (89%)
and DGE (92%) (Table 3).

Sensitivity Analysis
When excluding all patients in whom all reviewers

agreed that no type (A/B/C) of ISGPS-defined complication
was present, the mean center-specific agreement for twofold
scoring lowered to 75.0% (70.9%–79.1%). The “within
centers” agreement was the lowest for 3-fold scoring
(Table 3).

The Fleiss Kappa scores for all calculations presented a
slightly lower interobserver agreement (Supplementary

Table 4–7, Supplemental Digital Content 2, http://links.
lww.com/SLA/F238).

DISCUSSION
This first international study evaluating the interob-

server variability for the 5 most relevant pancreas-specific
complications following a pancreatoduodenectomy (POPF,
PPH, CL, BL, and DGE) in 390 patients by 52 experts
found a high overall interobserver variability based on the
assessment of standardized case vignettes. The “within
centers” variability seemed to be acceptable based on the
assessment of 30 randomly selected patients in each
participating center. When taken together, this demonstrates
that improvements are needed to facilitate the use of these
definitions with better interobserver agreement.

Previous studies outside the ISGPS-defined complica-
tions have reported that poor interobserver variability is a
common problem for clinical classification systems.20–22
Such classifications are, however, crucial as they provide a
framework for surgical outcomes research. This ensures that
health care professionals across specialties use a common
language when assessing complications and comparing/
benchmarking outcomes between centers.

The ISGPS-defined complications are internationally
recognized by experts as the standard for scoring complications
after pancreatoduodenectomy and are commonly combined
with the Clavien-Dindo classification.22 Consequently, the
observed poor interobserver variability has several important
implications for clinical practice and research. First, it might
result in considerable hospital variation, which in turn can
affect the ability to benchmark and compare complications
following pancreatoduodenectomy.23,24 Second, it decreases
the quality and validity of clinical studies. Especially when
trials use the ISGPS-defined complications as endpoints, the
results should be interpreted with caution. Increased consis-
tency in complication assessment enables the identification of
specific patterns and areas for improvement of quality of care.
Also, it might hinder correct sample size calculations for
randomized controlled trials.

How to explain the observed high interobserver
variability? First, differences in training and attitude may
influence our judgment when scoring complications. Second,
the definitions themselves may need clarification. When
asking the reviewers’ explanation for the high interobserver
variability, a frequently heard response was “lack of clarity”
in the definitions and “overlap” of particular grades. As an
example, in the POPF definition “clinically relevant change
of management” differentiates a grade A fistula from a
grade B. However, there is no clear definition given what
this “clinically relevant change of management” exactly
encompasses. A more anecdotal example was the response
of a surgeon, when asked why he had scored a grade C
complication while his colleagues unanimously scored a

TABLE 2. “Within centers” interobserver variability

Within centers interobserver variability (2-fold scoring)
Any ISGPS complication “Yes” (ISGPS grade B/C) vs “No” (none or ISGPS grade A)

Center A B C D E F G H I J K L M mean (95%-CI)

Percent agreement 71.7 77.8 78.9 80.6 80.6 80.6 83.9 85.0 86.7 87.8 91.1 93.3 93.3 83.9 (80.4–87.4)
gwet AC1 0.452 0.563 0.662 0.678 0.735 0.640 0.678 0.700 0.733 0.772 0.825 0.880 0.882 0.708 (0.642–0.773)
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grade B, was “the whole course of events in this case felt
more like a type C complication.”

The better “within centers” interobserver variabilty
compared to the considerably worse “overall” interobserver
variability based on the standardized cases vignettes might
be explained by the lower rate of complications in the
randomly selected patients. Also, the better scores could
reflect better alignment regarding complication scoring
within the “own” team, as within a center, the reviewers a
more likely to be trained in the same manner. Moreover, the
process of defining and scoring a given complication takes
place only at the end of the clinical trajectory. The rater
must, therefore, go back and analyze the entire clinical
history to depict whether a complication has indeed
occurred or not and, if present, assess its severity. This is a
time-consuming process and, indeed, not completely intui-
tive. The interobserver variability may, therefore, be
improved by using digital technologies that are nowadays
widely available although this requires further study.

Some limitations of this study must be taken into
account. First, the selection process for the 30 patients per
center. Due to the random selection process, aimed to
prevent systemic selection bias, complications were less
frequently present in the total sample. This might have
resulted in inflated (ie, better) interobserver variability. Also,
this selection process may have introduced an uneven
distribution of complications per center. Second, due to
the retrospective nature of clinical chart reviews, the
reviewers’ interpretation could have been influenced by
missing data. Although, per center, all 4 reviewers had
access to the same information, this cannot be said when
comparing centers. By choosing expert centers in pancreatic
surgery, we expected an overall good quality of patient
information in the patient record and a good representation
of the daily clinical practice, registering complications.
However, there may be differences between centers in the
way patient information is recorded. Therefore, a compar-
ison of the observed agreements between centers should be
done with caution. Third, we did not specify a certain
postoperative period which could have influenced outcomes.
However, the ISGPS definitions specify postoperative
periods; the POPF definition, for example, includes a 28-
day period for the presence of a surgical drain, which will
require a follow-up definition. Fourth, in contrast, the 6 case
vignettes were based on complex “real” patients, of which
some parts were hypothetical to shape the situation toward
specific types of complications. As a result, these vignettes
could lead to an underestimation of the interobserver

variability. Also, a short vignette description will never
completely imitate the “real” situation of scoring complica-
tions based on a medical record wherein a certain major
event (eg, a relaparotomy) will be highlighted in several
locations in a medical record. The main strengths of this
study include the structured process of scoring complica-
tions by a large group of international experts. Also, the
study accounted both for patients from the observer’s own
center and for more complex patients (ie, the case vignettes),
which shapes a broad context of the interobserver
variability.

These findings then lead to the question of how to
improve the observed high interobserver variability for the
ISGPS-defined complications. A more standardized manner
of registering patient data would be recommended. Data
should be collected prospectively using case record forms at
prespecified time points. Also, the manner of scoring should
be done in a more standardized manner, for example, by
using a clear flowchart or facilitated by a decision tool in a
smartphone/online application. Also, improving the current
definitions according to the MECE-principle (mutually
exclusive and collectively exhaustive) by making more clear
cutoffs between the different grades would be helpful and
could be integrated into an application. The ISGPS has
started an improvement project to reach this goal which will
clearly also require international validation.

In conclusion, the observed interobserver variability for
the ISGPS-defined complications illustrates the need for
improvement of the use and details of these definitions for
patients undergoing pancreatic surgery. New applications
should be developed and tested to reduce the interobserver
variability for the ISGPS definitions and grading systems.

COLLABORATORS

Nynke Michiels, Valerie Rebattu, Fabio Casciani,
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Faik G. Uzunoglu, Jan Bardenhagen, Fiete Gehrisch, Won-
Gun Yun, Youngmin Han, Savio George A. Da P. Barreto,
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TABLE 3. “Within Centers” Interobserver Variability, Per Complication Type

Twofold scoring* per complication type Threefold scoring†

Percent agreement gwet-AC1 percent agreement gwet-AC1

mean (95%-CI) mean (95%-CI) mean (95%-CI) mean (95%-CI)

POPF 89.2 (87.5–90.9) 0.839 (0.812–0.866) 88.5 (87.0–90.0%) 0.845 (0.820–0.870)
PPH 94.9 (93.7–96.2) 0,938 (0.921–0.955) 94.4 (93.0–95.7) 0.936 (0.920–0.953)
DGE 92.1 (90.6–93.6) 0.892 (0.870–0.914) 89.9 (88.0–91.8) 0.882 (0.858–0.905)
CL 94.9 (93.2–96.5) 0.933 (0.909–0.964) 94.9 (93.2–96.5) 0.933 (0.909–0.957)
BL 96.2 (95.4–96.9) 0.955 (0.947–0.964) 96.1 (95.3–96.9) 0.957 (0.948 – 0.965)

*No complication/ ISGPS grade A vs grade ISGPS grade B/C.
†No complication/ ISGPS grade A vs grade ISGPS grade B vs ISGPS grade C.
BL iindicates bile leakage; CL, chyle leakage; DGE, delayed gastric emptying; POPive pancreatic F, postoperatfistula; PPH = post-pancreatectomy

hemorrhage; PPAP, post-pancreatectomy acute pancreatitis.
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APPENDIX

Random Integer Generator
This form allows you to generate random integers. The

randomness comes from atmospheric noise, which for many
purposes is better than the pseudo-random number algo-
rithms typically used in computer programs https://www.
random.org/integers/.

DISCUSSANT

Massimo Falconi (Milano, Italy)
Thanks to the European Surgical Association for the

opportunity to discuss this study, and congratulations to
Dr Hendriks for her interesting presentation and to the
colleagues of ISGPS for their effort in conducting this
interesting study involving 13 centers worldwide. The paper
reports the findings from an international multicenter
collaboration by the International Study Group for
Pancreas Surgery (ISGPS) on the interobserver variability
of ISGPS-defined complications, including pancreatic fis-
tula, delayed gastric emptying, and postpancreatectomy
hemorrhage. The study raises very important questions
about the validity of complication-specific classifications
that are broadly used in pancreatic surgery studies. I believe
their findings will certainly stimulate a discussion within
ISGPS and the pancreatic surgeons’ community about
revising and improving the classifications. However, the
results are not surprising, as multiple studies have been
performed in the past evaluating the variability and
inconsistency in postoperative complication reporting and
classification. In addition, the main results of this research
derive from a retrospective clinical chart review performed
by multiple assessors, which is inevitably influenced by the
quality of the available data.

Please Dr. Hendriks, could you address the following
questions: First, in 2010, Professor Clavien’s group found
that surgical residents did not record up to 80% of
postoperative events correctly even after specific training.
This was probably related to a lack of motivation
considering it is a time-consuming and unrewarded activity.
In addition, there is convincing evidence that nonclinicians
are better data collectors than clinicians. Why do you think
interobserver variability was poor in your study, especially
for case vignettes? Was it due to a lack of training, a lack of
motivation?

Second, considering the retrospective nature of chart
review for interobserver variability within centers. Do you
think this influenced your results? Would prospectively
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collecting data through standardized CRFs help reduce
missing data and improve variability?

Finally, technically, how can we improve these
classifications and create clearer definitions and cutoffs
between complication grades?

Response From Tessa E Hendriks (Amsterdam,
the Netherlands)

Thank you so much for these interesting questions.
With regard to your first question about whether the issue is
a lack of training or a lack of motivation; as a junior doctor,
I cannot speak to the motivation of senior surgeons.
However, I believe training could play a role. While all
were familiar with the definitions, some nuances might be
missed if not studied thoroughly. This is an important point,
but it is challenging to address with the current ISGPS
definitions.

Your second question concerns whether retrospective
chart review influenced the poor interobserver agreement. In
this study, all 4 reviewers had the same access to the data,
and of course, I think it is difficult to dive into the patient
file; maybe some surgeons had an extra coffee in the
morning and thereby were a little sharper and did retrieve
some of the missing information. So, I think, yes, that is a
great nuance. On the other hand, the standardized case
vignettes showed us that even if all necessary data were
available, experts still couldn’t agree on the complication
and grade.

To answer your final question on how we can improve
this in the future: I was inspired by a recent take on artificial
intelligence. While AI might offer a solution eventually, it is
not yet ready for application. In the meantime, we have
developed an ISGPS smartphone app that sharpens the
definitions by making clear cutoff points. We will validate
this app in the coming year.

Christiane Bruns (Cologne, Germany)
Thank you for a nice presentation. I do have a few

question about the selected case presentations validated by
the reviewers. First, what exactly means a postpancreatec-
tomy hemorrhage? Does it mean a first sentinel bleeding, or
does it mean a substantial or massive bleeding based on a
pancreatic fistula? How did you define that case? Second,
how did you define delayed gastric emptying as a
complication: severity, duration, and therapy?

Response From Tessa E Hendriks (Amsterdam,
the Netherlands)

Thank you for these very important questions. With
regard to your first question, the example cases were all
based on real-world patients. In the definition of post-
pancreatectomy hemorrhage, we noticed a problem within
the definition because the definition, on one hand, wants to
make the difference to early-onset and late-onset bleeding,

telling us something about sentinel bleeds. Then, this
definition at the same time wants to make a differentiation
in severity grade: from no clinical relevancy to life-threat-
ening complication. I think the problem with this compli-
cation definition is that it wants 2 things; tell us something
about the etiology, but also wants to tell us something about
the severity. Therefore, I think this definition might need
some clearer cutoff points. We made a very simple case of a
patient with an early-onset bleed with severe consequences
and almost all surgeons scored this patient a grade C.
However, it was an early onset bleed, and therefore severe
complications would be in the B category.

Concerning your second question – for the delayed
gastric emptying the same applies. There are so many days
where different cutoff points are and that makes it much
more difficult to really define the patient to the correct
category, so therefore we made a similar case.

Pierre-Alain Clavien (Zurich, Switzerland)
Thank you very much for bringing this controversial

topic to ESA, which is a key platform to critically talk about
limitations of complication reporting. This is indeed the role
of academic surgeons to remain unbiased when evaluating
our results, rather than just congratulate ourselves for our
“superior job.” The drawback of your report – disclosing
our inability to judge our work – might lead others, such as
our internist colleagues, to ask for a moratorium on
performing duodeno-pancreatectomy until we do better in
reporting our results. What are your recommendations?
Should we rely only on our validated routine complication
grading system by severity or comprehensive complication
index (CCI) for overall morbidity? Can we still use the
ISGPS grading system to better focus on specific negative
events like delayed gastric emptying and bleeding. In short,
what do you suggest preventing the confusion?

Response From Tessa E Hendriks (Amsterdam,
the Netherlands)

First, I am deeply honored by your question, partic-
ularly given your expertise in this field. I kind of expected a
question like this. I believe we should not stop using these
complication definitions, as they describe medical problems
that we can act upon. The ISGPS definitions give us the
handles to tackle these problems. Therefore, they are
important as they tell us where to look and where to
intervene. We still need to use them, but we must improve
them. Second, I think there are other measures, such as “The
Clavien-Dindo score,” which, of course, we always report in
our studies, tell us something about the severity of a
complication. However, we need to improve and sharpen
the current ISGPS definitions and find a way of entering the
data in such a way that we reach reliable conclusions.
Potentially with the support of a smartphone app.
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