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Objective: No standardized system is currently used to report the presence or severity of parenchymal
and ductal features of chronic pancreatitis (CP) on CT scan. We report a modification to the previously
proposed Cambridge classification to serve this purpose.

Methods: Contrast-enhanced CT scans of 158 well-phenotyped patients with CP enrolled in the North
American Pancreatitis Studies (NAPS2) during 2000—2014 from the University of Pittsburgh were
retrospectively reviewed by a subspecialty trained abdominal radiologist. Presence and severity (score
scale 0—4) of pancreatic duct (PD) dilation, obstruction and contour irregularity, pancreatic calcifications,
atrophy and extent of pancreatic involvement were recorded to grade the morphological severity of CP
and stratify patients into distinct morphologic patterns. Findings were also correlated with clinical
features.

Results: Pancreatic atrophy, calcifications, PD dilation and PD irregularity were observed in 80%, 68%,
65%, 58% cases, respectively. An obstructive stone or PD stricture was present in 63%, and 86% had diffuse
pancreatic involvement. Using these features, CP was noted to be moderate or severe in 61%, and clas-
sified morphologically as obstructive with/without calcifications, calcific but non-obstructive and non-
calcific/non-obstructive in 65%, 20%, 15%, respectively. Functional abnormalities but not the presence
of pain generally correlated with imaging findings.

Conclusion: A structured scoring system can provide qualitative and quantitative assessment of imaging
findings in CP and an opportunity for adoption into clinical practice and research for initial evaluation
and longitudinal follow-up. Our findings need validation in a prospective cohort before widespread
adoption.

© 2019 IAP and EPC. Published by Elsevier B.V. All rights reserved.

Introduction recognition that AP, recurrent acute pancreatitis (RAP) and CP

represent a disease continuum [3]. Knowledge of the risk and de-

Chronic pancreatitis (CP) is an inflammatory, usually progres-
sive disease of the pancreas, characterized by abdominal pain, ep-
isode(s) of acute pancreatitis (AP), loss of exocrine and/or endocrine
function, and in a subset development of pancreatic ducal adeno-
carcinoma [1]. CP has a profound effect on quality of life [2]. The
clinical course of CP is highly variable. There is a growing
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terminants of transition from earlier stages of disease to estab-
lished CP, and among patients with established CP is of importance,
as it may provide an opportunity for interventions to prevent or
slow disease progression and limit its associated morbidity [1].

CP in clinical practice is typically diagnosed by the presence of
moderate-severe changes in pancreatic ductal system and/or pa-
renchyma on cross-sectional imaging [4,5] Cambridge classification
was proposed over 30 years ago as a measure to define the severity
of CP on endoscopic retrograde cholangiopancreatography (ERCP),
and have subsequently been adapted for MRI/MRCP [6—8]. ERCP is
no longer used to diagnose CP. Corresponding changes on
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Cambridge classification were also proposed for CT scan [6].

Although recent guidelines have endorsed the use of Cambridge
classification in CP it is infrequently used in clinical practice [8].
Moreover, several limitations affect its utility for cross-sectional
comparison of different stages of CP, and for longitudinal assess-
ment of changes in individual patients. For example, difficulty in
interpretation of certain findings, such as heterogenous paren-
chyma, gland enlargement, increased echogenicity of duct walls
and irregular contour of the gland; no specific findings are sug-
gested for moderate category on CT scan; atrophy is not included in
the classification; location of stricture or obstruction of the
pancreatic duct (PD) do not carry any weight; and parenchymal
calcification and the severity of calcifications are not included.
Moreover, since initially proposed, many technical advances have
occurred in CT scan and MRI/MRCP that are not incorporated in the
classification [5,9—11].

A standardized approach to assess CP-related changes on im-
aging studies, such as contrast enhanced CT scan (CECT) and MRI/
MRCP with contrast and secretin, at initial assessment and during
longitudinal follow-up, will be of great value for clinical care and
research purposes. While MRI is better at ductal assessment,
particularly with use of secretin, and can also provide valuable
information linked to pancreatic exocrine function [12—14]. How-
ever, CT scan is less expensive, more widely available, allows for
quick image acquisition, and more importantly, is far superior to
MRI in detecting calcifications, which are important pathologic
changes in CP [5].

Herein we report a modification to the Cambridge classification
to systematically document the presence and severity of paren-
chymal and ductal features of CP using CT scan. In this pilot study,
we tested this system for its utility in classifying the morphological
severity and major patterns of imaging findings on CT scan in over
150 well-phenotyped patients with CP enrolled in the North
American Pancreatitis Studies (NAPS2) from University of Pitts-
burgh Medical Center (UPMC). Pilot data generated in this study
formed the basis for the proposal of radiology standards for
reporting of findings on cross-sectional imaging in patients with
chronic pancreatitis by the Consortium for the Study of Chronic
Pancreatitis, Diabetes, and Pancreatic Cancer (CPDPC) [15].

Methods
Study population

NAPS2 are a series of three studies (original NAPS2, NAPS2-CV,
NAPS2-AS) which prospectively ascertained 1,195 CP, 568 RAP pa-
tients and 1,107 controls from 27 US centers from 2000 to 2014.
Detailed methodology of the NAPS2 studies has been published
[16—18]. For inclusion as a CP patient, presence of definitive
changes on cross-sectional imaging (primarily CT scan, MRI/MRCP,
ERCP, EUS [>5 criteria or calcifications]) or histology were required,
based on the Cambridge definition of CP. Detailed information was
collected on demographics, personal and family history, risk factor
exposure, disease phenotype, quality of life, disability and treat-
ments received through structured questionnaires completed by
patients with assistance of a research coordinator and the enrolling
physician. Study subjects provided informed consent prior to
enrollment, and the study was approved by the Institutional Re-
view Board of each participating institution.

For the present study, we included 158 out of 293 CP patients
in the NAPS2 cohort enrolled from the Presbyterian-Montefiore
hospitals of UPMC who had CECT scans of the abdomen per-
formed either during 12 months prior to or within 3 months after
the enrollment date and had images available for review
(Supplementary Fig. 1).

Imaging technique

All patients were imaged in portal venous phase except for one
who had imaging in delayed venous phase. Some patients addi-
tionally had unenhanced (n =39) and/or pancreatic parenchymal
phase (n=43) of imaging. CT scans in all but two patients were
performed on multidetector helical CT scanners with 4—64 detector
rows (General Electric Medical Systems). Details of one patient who
had CECT performed at another hospital were unknown. One pa-
tient had imaging on a 16—detector row helical CT scanner
(Somatom Sensation; Siemens Medical Solutions). Contiguous
5 mm or thinner axial sections were displayed in all but 1 patient
who had 7mm thick axial sections. In 143 patients, non-ionic
intravenous contrast material (ioversol [Optiray 350/320; Mal-
linckrodt Imaging] or Isovue-370/350/300 [iopamidol injection
76%; Bracco Diagnostics Inc]) at a volume of 50—125 mL was used.
Details of administered intravenous contrast was not available in
the remaining 15 patients.

Image analysis and criteria

CECT scan images were reviewed by a subspecialty trained
abdominal radiologist with over 10 years of experience (AD), who
was blinded to clinical information. Images were analyzed for
presence and severity of parenchymal and ductal changes as out-
lined in Table 1. The grading of individual features was based on
analysis of relevant literature. For example, there is no consensus
for a cut-off value for identifying PD dilation but up to 3—3.5 mm
has been considered normal PD caliber in several publications
[19—22]. Similarly, there are no widely accepted criteria for iden-
tifying pancreatic atrophy, which is a marker for CP and known to
be associated with decreased endocrine and exocrine pancreatic
function [8,23,24] (Fig. 1). Heuck et al. noted that normal pancreatic
thickness ranged from 19.1 mm ( +2.1 mm) in young adults to
14.4 mm ( +2.7 mm) in older individuals in 8th decade [25]. Balci
et al. found that mean pancreatic thickness in their study popula-
tion was 21.8 mm in the subset with normal endoscopic pancreatic
function testing [14]. Presence and degree of pancreatic calcifica-
tions correlate with severity of CP and are shown to be independent
of gland atrophy and pancreatic ductal changes [26—28] (Fig. 2).
However, punctate calcifications can sometimes be senescent and
unrelated to CP [26]. Scoring ranged from 0 to 3 for all parameters
except for pancreatic ductal contour and extent of pancreatic
involvement which were given a weighted score ranging from 0, 2
and 4. Weighted score was given to ductal irregularity as it repre-
sents presence of periductal fibrosis, which is not only a cardinal
sign of CP but can also potentially lead to significant disease pro-
gression from the associated strictures and stasis within the PD
leading to stone formation and ductal obstruction with resultant
upstream dilation and surrounding parenchymal atrophy [24,29].
Weighted scoring was also given to distribution of findings or the
extent of pancreatic involvement to reflect the relationship of the
volume of pancreas affected with a higher stage of disease or worse
outcome. Score 0, rather than 1, was assigned to those with
involvement of less than 30% of pancreas given the low likelihood
of affecting pancreatic exocrine or endocrine function. We however,
acknowledge the arbitrary nature of the weighted score assignment
which was based on expert opinion. Pancreatic enhancement
characteristics were not taken into account for scoring as not all
patients had a triphasic pancreatic protocol CT scan.

Morphological severity was graded based on a combination of
features including main ductal dilation and contour irregularity,
pancreatic calcifications and parenchymal atrophy (Table 2). Finally,
we stratified patients into three major patterns of radiographic
changes - non-calcific and non-obstructive CP (only manifestation
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Table 1
Scoring for parenchymal and ductal changes of Chronic Pancreatitis.
Feature Score
0 1 2 3 4
Pancreatic Duct Caliber Normal Dilated to 3.5-7mm >7 mm NA
<3.5mm
Pancreatic Duct Contour Smooth NA IMildly irregular NA “Mod to markedly
irregular
Pancreatic Duct Strictures/Intraductal None In the tail In the body In the head NA
Obstructing Calculus®
Pancreatic Parenchymal Calcifications” None <7 punctate foci >7 punctate foci <50; <7 Innumerable (>50) punctate foci; >7 NA
coarse foci coarse foci
Pancreatic Parenchymal Atrophy© None >14mm <21 mm 7—-14 mm <7 mm NA
Distribution of Findings (only atrophy and/or Focal, NA segmental, >30% but <70% of NA >70% of pancreas
calcifications) <30% of pancreas
pancreas

@ Either obstructing stricture or obstructing intraductal calculus should get score but not both.

b punctate calcification - <3 mm in size; Coarse calcification- >3 mm in size.

¢ Thickness of pancreas measured at the level of the left border of adjacent vertebral body; measure thickness of pancreas upstream to PD obstruction if there is focal/

segmental involvement of pancreatic body/tail.
4 Subtle subjective contour irregularity without significant ductal narrowing.

¢ Distinct irregularity of pancreatic duct with discrete focal areas of narrowing and dilation.

Fig. 1. 34-year-old-African American woman without endocrine insufficiency but with
exocrine insufficiency, diagnosed with idiopathic CP 4 years earlier when she pre-
sented with steatorrhea. Axial CECT demonstrates parenchymal thickness of 12 mm
corresponding to moderate atrophy. Note the lack of pancreatic ductal dilation and
pancreatic calcifications compatible with non-calcific and non-obstructive morpho-
logical subtype of CP.

Fig. 2. 53-year-old-African American man without endocrine or exocrine insufficiency
but with constant mild-moderate abdominal pain, diagnosed with alcoholic CP 19
years earlier by CT scan. Axial CECT image demonstrates multiple punctate (arrow
head) and coarse (arrow) calcifications in the pancreatic body and tail without
pancreatic ductal dilation compatible with calcific but non-obstructive morphological
subtype of CP.

being parenchymal atrophy with normal/non-dilated pancreatic
duct and without pancreatic calcifications); calcific but non-
obstructive CP (pancreatic calcifications which are not in the main
duct and without pancreatic ductal obstruction/dilation); and
obstructive CP with or without calcifications (main pancreatic ductal
obstruction from a stricture or intraductal calculus, with or without
additional pancreatic calcifications).

Statistical analyses

Descriptive analyses are presented as proportions for categorical
data. We evaluated the prevalence of individual findings,
morphological severity grade and major morphological categories
of CP in all patients and within subgroups based on etiology
(alcohol yes/no), pain experience (presence, severity [mild-
moderate or severe] and temporal nature [intermittent or con-
stant]), and a diagnosis of exocrine and/or endocrine insufficiency.
Pearson chi-square test and the Cochran-Armitage trend test were
used to study the association between morphological severity of CP,
atrophy severity, morphology and patient characteristics such as
prevalence of abdominal pain, exocrine insufficiency and endocrine
insufficiency. Data analysis was performed using SAS/STAT 9.4
(Statistical Analytic Systems). P values less than .05 were consid-
ered statistically significant.

Results
Demographics, etiology, pain, diabetes, and exocrine insufficiency

Of the 158 patients who formed the final study cohort, 52% were
male and 82% were white. The mean age at the time of enrollment
was 50.1 +15.2 years. Etiology included alcohol (54%), idiopathic
(20%), genetic (11%), and other causes (15%). Abdominal pain was
the most common symptom (135/157, 86%) — pain was reported to
be severe by 56% and mild to moderate by 30% patients; the tem-
poral nature of pain was reported as constant by 50% and inter-
mittent by 36%. Endocrine and exocrine insufficiency was present
in 34% and 36% patients, respectively.

Imaging findings

The distribution of individual imaging findings is shown in
Table 3. Overall, the prevalence of pancreatic atrophy, calcifications,
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Table 2
Grading of morphological severity of chronic pancreatitis.

Major Features

Minor Features

Pancreatic Atrophy
Pancreatic Calcifications
Pancreatic Duct features -Obstructing Intraductal calculus
-mod to severe PD irregularity

Severe parenchymal atrophy (<7 mm)
-> 7 coarse foci of pancreatic calcifications
- Innumerable (>50) punctate foci

Mild to moderate parenchymal atrophy (7 - <21 mm)
- <7 coarse foci of calcifications

- < 50 punctate calcific foci

- PD dilation >4 mm

- Mild PD irregularity

- PD stricture

- Nonobstructing intraductal calculus

Severe CP - 1 major feature or >4 minor features.

Moderate CP - 3 minor features.

Mild CP - 2 minor features or 1 minor feature of pancreatic calcifications.
Equivocal CP - 1 minor feature other than pancreatic calcifications.

Table 3
Distribution of individual imaging findings of CP.

Score Pancreatic duct Pancreatic duct Pancreatic Pancreatic Extent of pancreatic PD stricture or obstructing PD
caliber* contour® Calcifications* Atrophy* involvement* calculus*

0 55 (35) 67 (42) 51(32) 32( 22 (14) 59 (37)

1 18 (11) N/A 13 (8) 61 ( N/A 3(2)

2 51(32) 23 (15) 36 (23) 47 ( 4(3) 14 (9)

3 34 (22) N/A 58 (37) 17 ( N/A 82 (52)

4 N/A 68 (43) N/A N/A 132 (84) N/A

Data shown as — n (%).
All *Possible score options are 0—3.
#Possible score options are 0, 2 and 4.

pancreatic duct dilatation, pancreatic duct irregularity (Fig. 3) was
80%, 68%, 65%, and 58%, respectively. An obstructive stone or
pancreatic ductal stricture was present in 63%, and 86% had diffuse
involvement of the pancreas. No significant difference was noted in
the distribution of the individual imaging findings based on the
etiology of CP. The aggregate CT scores based on the parenchymal
and ductal features ranged from O to 20 with median score of 12
(IQR 6, 17).

Morphological severity and major morphological patterns

The distribution of morphological severity of CP is shown in
Fig. 4a - severe CP was the most common, present in 58%, followed
by mild (22%) and equivocal (13%) changes. 6 patients (4%) had
normal appearance on CT scan, but were diagnosed with CP based

Fig. 3. 69-year-old -Caucasian man with endocrine insufficiency and episodes of se-
vere abdominal pain diagnosed with idiopathic CP by ERCP. Axial CECT image dem-
onstrates dilated, markedly irregular pancreatic duct (arrow) and moderate
parenchymal atrophy (arrow heads) secondary to a stricture in the pancreatic head (not
shown) compatible with obstructive morphological subtype of CP.

on EUS (n=3), ERCP (n=2), or secretin-MRCP (n=1).The
morphological pattern in the majority of patients was of obstruc-
tive CP with or without calcifications (65%), followed by calcific but
non-obstructive CP (20%) and non-calcific and non-obstructive CP
(15%) (Fig. 4b).

Correlation of imaging findings with pain, endocrine and exocrine
insufficiency

Correlation between pain, exocrine and endocrine insufficiency
with CT findings is shown in Table 4. The prevalence of pain did not
statistically differ based on severity or morphological subtype of CP.
Interestingly, the prevalence of pain was somewhat lower in the
presence of severe atrophy (71% when compared with 84—89% in
those who had no or mild to moderate atrophy).

Endocrine insufficiency did not statistically differ based on
morphological severity of CP. The prevalence of endocrine insuffi-
ciency was greater in the presence of severe pancreatic atrophy
(59%) when compared with patients who had no or only mild-
moderate atrophy (31%) (chi-square p = 0.06, trend test p =0.03).
Endocrine insufficiency was infrequent in non-obstructive non-
calcific CP (22%) but increased to 38% in those with calcific non-
obstructive CP and 36% with obstructive CP.

The prevalence of exocrine insufficiency was infrequent (17%) in
patients without any morphological changes of CP when compared
to patients with more severe CP (29%—45%), but such a relationship
was not statistically significant (chi-square p =0.09). Exocrine
insufficiency was more frequent in patients with severe pancreatic
atrophy (59%) when compared with those with no, mild, or mod-
erate atrophy (32%) (chi-square p = 0.01, trend test p=0.001). The
prevalence of exocrine insufficiency was similar in the three
morphological subtypes of CP.

Discussion

In this manuscript, we propose modifications to the Cambridge
classification for CT scan to make it more relevant for adoption into
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Normal
Equivocal CP
= Mild CP
= Moderate CP
m Severe CP

Non-obstructive non-
calcific (atrophy only)
m Calcific but non-
obstructive
m Obstructive with or
without calcifications

Fig. 4. Distribution of morphological severity (4a) and morphologic categories (4b) in patients with Chronic Pancreatitis (CP).

Table 4

Prevalence of abdominal pain, endocrine insufficiency and exocrine insufficiency based on severity, pancreatic parenchymal atrophy and morphologic categories in patients

with CP.

Prevalence of pain

Endocrine insufficiency Exocrine insufficiency

Severity of CP

Severity of pancreatic atrophy

Morphological categories of CP

Normal

Equivocal

Mild

Moderate

Severe

None

Mild

Moderate

Severe

Non-obstructive non-calcific
Calcific but non-obstructive
Obstructive CP with or without calcifications

83% (5/6)
85% (17/20)
91% (31/34)
100% (5/5)
84% (77/92)
84% (26/31)
89% (54/61)
89% (42/47)
71% (12/17)
82% (18/22)
91% (29/32)
85% (88/103)

33% (2/6) 17% (1/6)
15% (3/20) 45% (9/20)
35% (12/34) 29% (10/34)
40% (2/5) 40% (2/5)
38% (35/92) 37% (34/92)
32% (10/31) 23% (7/31)
25% (15/61) 26% (16/61)
38% (18/47) 47% (22/47)
59% (10/17) 59% (10/17)
23% (5/22) 41% (9/22)
38% (12/32) 34% (11/32)
36% (37/103) 35% (36/103)

clinical practice and research based on a systematic review of over
150 CT scans in a well-characterized cohort of patients with CP. We
correlate findings on morphological severity and morphologic
patterns with clinical symptoms and functional derangements of

CP. These data formed the basis of the recently proposed reporting
standards for CP on cross-sectional imaging by the CPDPC [30]
which was validated by Razek et al. [31].

CP has varied appearances on CT ranging from normal to severe
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changes including marked pancreatic ductal dilation/irregularity,
pancreatic calcifications and atrophy. However, the lack of an
accepted reporting standard affects clinicians’ ability to accurately
assess current stage of disease and temporal changes, or to compare
results across research studies. We chose CT in this study since it is
the most common cross-sectional modality used in clinical practice
and has high accuracy in detecting key parenchymal and ductal
features of CP [20,32—34]. Standards for reporting of MRI and MRCP
were also included in the recent CPDPC report which will need
further study.

As noted previously, Cambridge classification when adopted for
CT scan, has several limitations. In the modifications, we excluded
subjective and vaguely defined features such as gland heteroge-
neity and irregular head/body contour. We include ductal as well as
parenchymal features (including pancreatic atrophy) and assign a
severity score to each category. Furthermore, a combination of
ductal and parenchymal findings is used to define morphological
severity (equivocal, mild, moderate and severe) and morphological
subtypes (non-calcific and non-obstructive, calcific but non-
obstructive, obstructive with or without calcifications). This al-
lows for a more objective stratification of the radiological stage of
the disease and provides an opportunity to assess longitudinal
changes in individual patients. However, the radiological features
of CP may not correlate with clinical or functional parameters of CP.
Our approach to scoring severity of imaging features of CP is also
congruent with the recently published international guidelines for
imaging and severity scoring of CP [35].

About two-thirds of patients (61%) were classified as having
morphologically moderate-severe CP. In the remaining patients, a
firm diagnosis of CP for inclusion in the NAPS2 study was
established on other studies (such as MRI/MRCP, ERCP, EUS or
histology). Interestingly, the proportion of patients with
obstructive morphology (about two-thirds) in our analysis is
much greater than our previous report [18]. This discrepancy is
explained by the lack of systematic review of cross-sectional
imaging studies by a dedicated on-site radiologist as part of the
NAPS2 protocol. However, the primary finding of that study, i.e.
poor correlation of pain symptoms with imaging findings was
replicated in our current study. It should be noted that propor-
tion of patients in different morphological severity categories
seen in our cohort may not be generalizable and could poten-
tially vary in based on etiology, duration of disease and patient
demographics such as race, ethnicity and gender. The severity
scoring for CP should be used with caution in the elderly popu-
lation as ductal dilation and irregularity as well as pancreatic
calcifications and volume loss may be seen in this age group
without CP [36,37].

Presence and distribution of parenchymal and ductal findings
allow for generation of a CT score (range 0—20). Though arbitrary,
the scoring cut-offs were chosen to allow for increasing score,
proportionate to worsening features of CP. For example, if 3 punc-
tate pancreatic calcifications are present, a score of 1 is assigned,
but presence of 3 coarse calcifications would correspond to a score
of 2. Generally, higher aggregate CT scores correlated with the
morphological severity of CP but is also important to note that a low
score may not always indicate less severity. For example, in absence
of ductal dilation or parenchymal atrophy, severe CP can be present
in a patient with 7 or more coarse focal parenchymal calcifications
involving less than 30% of pancreas with an aggregate score of only
3. Thus, presence of individual finding(s) and the aggregate CT score
provide an opportunity to provide cross-sectional information as
well as evolution of changes during longitudinal follow-up in in-
dividual patients.

We correlated patient’s self-reported pain experience, and
physician-reported diagnosis of endocrine and exocrine

insufficiency with findings on CT scan. Similar to previous reports,
there was poor correlation between presence, severity and tem-
poral nature of pain with severity of CP [18]. Inflammatory mass in
the pancreatic head, which has been shown to be associated with
pain in some studies, was seen infrequently in our cohort [38]. In
general, there was a positive relationship between the presence of
endocrine and exocrine insufficiency with increasing pancreatic
atrophy, but not with disease severity. These data are consistent
with published literature that although there is progressive in-
crease in functional consequences of pancreatic destruction, a
subset of patients may have preserved pancreatic function even
after significant loss of pancreatic parenchyma [39].

Our proposed scoring system is not without limitations.
Assessment of PD contour on CT scan is inherently subjective.
However, it merits inclusion in grading CP as PD contour irregu-
larity is a cardinal sign of CP. Obtaining reproducible thickness of
pancreatic body is technically challenging. But variability can be
minimized by consistently measuring along left lateral border of
adjacent vertebral body. CT scans of patients were performed in
different hospitals and hence, the technique is not uniform. How-
ever, only CECT scans were included in the study and evaluation of
major pancreatic features assessed in this study was not affected.
Although our analysis included a limited number of patients from a
single center and we did not include traditional “gold standard”
pathologic features of pancreatic biopsy or surrogate markers of
ERCP to confirm the identity of morphologic findings on CT scans,
all patients had clinical features of CP and detailed phenotyping by
expert physicians at a tertiary care center with a specific interest in
the management of patients with pancreatic diseases. The
inclusion-exclusion criteria of NAPS2 studies did not consider pa-
tients with atrophy or minimal change pancreatitis that could be
considered CP using the new Mechanistic Definition of CP [1]. We
are confident that all patients that were enrolled had CP but
recognize that some patients with early CP or atypical pre-
sentations or features would have been excluded. A control group
of patients without chronic pancreatitis was not included in this
study but we plan to evaluate such a cohort in future. Poor sensi-
tivity of CT for detecting ductal irregularity and strictures is a
limitation that can affect both the severity scoring and morpho-
logical severity grading of CP. However, these features have been
included as they are an important component of CP and when
evident, can contribute to the diagnosis.

In conclusion, systematic review and reporting of ductal and
parenchymal features of CP on CT scan is feasible. We propose a CT
scoring system for CP based on presence and distribution of
pancreatic ductal and parenchymal features, and stratification of
CP into morphological severity grades and morphological sub-
types. The simplicity of the scoring system and near universal
availability of CT provides an opportunity for eventual adoption
into clinical practice for initial evaluation and longitudinal follow
up of patients with CP. Future studies should empirically evaluate
the proposed system in patients with different stages of CP, to
evaluate the utility in the longitudinal follow-up of patients, and
determine modifications to the interpretation or scoring of indi-
vidual findings or their weighting to provide a more robust
assessment.
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