
LETTERS TO THE EDITOR
The Relationship of Acute
Pancreatitis and
Pancreatic Cancer
To the Editor:
W e read with great interest the article
by Phillips et al1 that suggests a re-

mote history of acute pancreatitis (AP) may
accelerate carcinogenesis with pancreatic
cancer diagnosed 4.7 years earlier than
patients without a history of pancreatitis.
It is a large, prospectively collected, ret-
rospectively analyzed case-control study
of pancreatic adenocarcinoma (PC) pa-
tients. However, the accuracy of this study
could be improved.

First, the authors used only parenchy-
mal calcifications as the diagnostic criteria
for definitive evidence of chronic pancrea-
titis (CP), which may underestimate the
prevalence of CP, a well-established risk
factor for the development of PC.2

In the present study, the PC patients
were stratified based on patients' history
of pancreatitis, less than 2 years, 2 years
or more, and unknown before PC diagnosis.
Only patients with pancreatitis for 2 years or
more was significantly associated with the
earlier diagnosis of PC, which contradicted
prior cohort studies suggesting that the risk
of PCwas highest in the first 2 years follow-
ing AP diagnosis.3–5

The study also did not report the
details of etiology, number of prior epi-
sodes, length of follow-up, and severity
of AP, which will have a crucial impact
on the development of PC and/or CP.
As reported by Sadr-Azodi et al,5 non–
gallstone-related AP had a higher risk
of PC than those with gallstone-related AP,
and the long-term (>10 years) association
between non–gallstone-related AP and PC
may be mediated through recurrent AP or
CP. Besides, it is reported that after a first ep-
isode of AP 17% of patients would develop
recurrent pancreatitis, and almost 8% of pa-
tients progress to CPwithin 5 years,4 and in-
creasing number of recurrent episodes of AP
was associated with increased risk of PC.5

The severity of AP determined the risk of
new-onset diabetes; latter is also an impor-
tant risk factor of PC.6

The causal relationship of AP and PC
is controversial, because a significant num-
ber of patients with PC initially present
with AP.4 The authors considered acute/
severe inflammation as the underlying mech-
anism of AP to PC, but we don't think the in-
flammatory course of AP could be persistent
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more than 5 or even 10 years. Although a
first episode of AP may be related to PC,
this risk is mainly present in patients who
progress to CP.7 Of course, it is a question
for further analysis.

In conclusion,we appreciate the authors'
finding of the potential impact of AP on PC.
However, the definition of CP, point of time
to evaluate the relationship of AP and the risk
of PC, and the details of etiology, number of
prior episodes, length of follow-up, and sever-
ity of AP need to be improved.
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Reply:

W e thank Drs Li and Liu1 for their
comments on our recent article pub-

lished on the prior history of remote acute
pancreatitis (AP) accelerating the develop-
ment of pancreatic adenocarcinoma (PC).2

We appreciate the opportunity to respond
on behalf of our coauthors.

We agree that the use of parenchymal
calcifications alone as the definition of
chronic pancreatitis (CP) may underesti-
mate the prevalence of CP. However, addi-
tional morphologic characteristics of CP
on cross-sectional imaging, such as paren-
chymal atrophy, ductal dilatation, or ductal
irregularity, are commonly seen in patients
with PC and limit the ability to confidently
differentiate these 2 entities in a cross-
sectional analysis. We therefore used paren-
chymal calcifications as a reliable indicator
of preexisting CP for this study.

Acute pancreatitis is the presenting
symptom of PC in up to 10.7% of patients.3

In many of these patients, the diagnosis of
PC is only established in the ensuing weeks
or months. Therefore, in epidemiologic
studies, a diagnosis of AP up to 2 years prior
to PC diagnosis is routinely considered as a
manifestation of PC. Because the focus of
our analysis was to assess the relationship
between remote AP and PC, we excluded pa-
tients who received a diagnosis of AP 2 years
or less prior to PC from our primary analysis.

We agree that recurrent attacks of AP
and transition to CP will be important fac-
tors in increasing the risk of subsequent
PC. As stated earlier, our focus was to eval-
uate the association of remote AP with PC.
Therefore, we excluded patients with obvi-
ous CP from the analysis. We did not have
detailed information available on severity
and number or timing of recurrent AP at-
tacks in all patients. However, we did control
for other potential confounders, such as sex,
smoking, alcohol, diabetes, and obesity in
multivariable analyses. In light of prior ani-
mal studies showing persistent inflammation
contributing to an oncogenic milieu,4 we be-
lieve that subclinical inflammation after AP
in humans is a potential mechanism for
accelerating oncogenesis in this popula-
tion. Our findings are similar to a recent
large study that showed that the median
age at PC diagnosis was 5 years lower in
patients with prior AP as compared with
patients without a history of AP.5 Obser-
vations in these analyses should be consid-
ered hypothesis generating and confirmed
in future well-designed epidemiologic and
experimental studies.
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FIGURE 1. A lot of information would be lost during the conversion of 3D images into 2D
images (figure cited from ux.brookdalecc.edu).
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Mathematical Model
and Study Design Could Be

Optimized in Spatial
Distribution Analysis of

Pancreatic Stones

To the Editor:
W e read with great interest the article
by Zeng et al1 on the spatial distribu-

tion of pancreatic stones in chronic pancre-
atitis (CP). They establish a standard to
describe the spatial distribution of pancre-
atic stones in CP and found that compared
with idiopathic CP, patients with alcoholic
CP were prone to more pancreatic stones
that distribute more uniformly. However, it
e58 www.pancreasjournal.com
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would be more informative if the authors
could optimize the mathematical model
and details of the study.

First, the mathematical model used for
the spatial distribution analysis was based
on the hypothesis that the pancreas has a
standard spherical shape.2 In reality, the
pancreas is long, narrow, and not symmetri-
cal. The unreasonable model may have re-
sulted in great errors in spatial distribution
analysis. If the stones were uniformly distrib-
uted, σ should be 0 theoretically. However,
based on the standard spherical model, σ
would not be 0. We recommend depicting
the outline of the pancreas as the basis of
the model to minimize the error.

Second, in Figure 1, the authors have ac-
quired and presented the three-dimensional
(3D) reconstruction of a pancreatic computed
tomography image. They applied 2D coronal
projection and preprocessing of the 3D im-
age. Stone edge recognition and spatial distri-
bution analysis were processed based on the
2D image. However, a lot of information
would be lost during the conversion of the
3D images into 2D images (Fig. 1).3 For ex-
ample, stones sharing the same x and y axes
values but different z axis valuewere overlap-
ping in the 2D images. Therefore, it would be
more accurate and informative to use 3D im-
ages to do spatial distribution analysis.

Third, this study could have answered
an important question in the field of pancre-
atic extracorporeal shock wave lithotripsy,
namely, whether stones in the branch ducts
need to be fragmented.4–6 We could not tell
whether the stones were in the main pancre-
atic duct (MPD) or in the branch ducts. It
would be instructive for clinical practice if
authors could depict the MPD in the 3D
images and figure out the rates of stone
clearance in the MPD and branch ducts, re-
spectively. With the follow-up data, we
would know whether it is worth it to treat
the branch stones.
© 2019
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