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Abstract

Purpose: To assess the additional value of secretin-
enhanced MRCP (SMRCP) over conventional MRCP in
diagnosing divisum.
Methods: Retrospective HIPAA-compliant and IRB-
approved review found 140 patients with SMRCP and
ERCP correlation within 6 months of each other. All
studies were anonymized and the SMRCP images
(SMRCP image set) were separated from 2D and 3D
MRCP and axial and coronal T2-weighted images
(conventional MRI image set). Each image set on each
patient was assigned different and randomized case
numbers. Two reviewers (R1 and R2) independently
reviewed the image sets for divisum vs. no divisum,
complete divisum vs. incomplete divisum, and the
certainty of diagnosis (1 = definitely certain, 2 = mod-
erately certain, and 3 = unsure). ERCP findings were
taken as gold standard.
Results: There was no difference in age and gender
between the divisum (n = 97, with 13 incomplete divi-
sum) and no divisum (n = 43) groups. In diagnosing
divisum anatomy, the sensitivity was higher for SMRCP
compared to conventional MRI for R1 (84.5 vs. 72.2,
p = 0.02) but not R2 (89.7 vs. 84.4, p = 0.25). The
specificity was higher in SMRCP image set compared to
conventional MRI (R1: 88.1 vs. 76.2, p = 0.01; R2: 81.4
vs. 65.1, p < 0.001). The mean area under ROC curve
was higher for SMRCP image set (R1: 0.86 vs. 0.74,
p = 0.01; R2: 0.87 vs. 0.74, p = 0.01). The certainty of
diagnosis was higher in SMRCP image set compared to
conventional MRI (p = 0.02 for both reviewers).
SMRCP was not found to be superior in distinguishing
incomplete from complete divisum. The main reasons for

erroneous SMRCP diagnosis were the presence of an
ansa loop in the main duct and ductal strictures due to
chronic pancreatitis.
Conclusion: Even though the reviewers had more
sequences (axial and coronal) to evaluate in the non-
secretin image set, there was some improvement in
diagnosing divisum with SMRCP.
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Diagnosis of pancreatic ductal anomalies is important
since patients with these anomalies have an increased risk
of recurrent acute and chronic pancreatitis [1–3]. Tradi-
tionally, it has been thought that this association is due
to functional or anatomic stenosis at the papilla, result-
ing in pancreatic ductal hypertension [4–6]. More recent
reports suggest that the increased risk of inflammation
may be due to the association of ductal anomalies with
genetic anomalies that predispose to pancreatitis [7–10].

The most common congenital pancreas anomaly is
divisum, in which there is lack of fusion between ventral
and dorsal anlages of pancreas. Incomplete divisum
signifies a divisum anatomy where there is a narrow
ductal communication between the Santorini and Wir-
sung ducts (Fig. 1). This connecting duct may act as a
potential valve to reduce pressure within the main pan-
creatic duct. The prevalence of incomplete divisum is
thought to be lower than that of complete divisum in
western populations [11, 12]. Some studies show that
incomplete divisum has a similar risk for recurrent acute
pancreatitis as complete divisum [11, 13, 14]

Secretin is an endogenous gastrointestinal polypep-
tide hormone, released by the duodenal mucosa in
response to luminal acidity, which stimulates the waterCorrespondence to: Kumaresan Sandrasegaran; email: ksandras@iupui.

edu

ª Springer Science+Business Media New York 2014

Published online: 19 April 2014Abdominal
Imaging

Abdom Imaging (2014) 39:979–987

DOI: 10.1007/s00261-014-0131-z



and bicarbonate secretion of exocrine pancreas and
contracts the sphincter of Oddi temporarily [15]. These
effects help to improve visualization of pancreatic ducts
in MRCP and facilitate cannulation of the minor papilla
during endoscopic retrograde cholangiopancreatography
(ERCP) [16, 17]. The use of secretin may also reduce the
risk of post-ERCP pancreatitis [18]. A few previous
papers have reported the usefulness of secretin-enhanced
MRCP (SMRCP) in congenital ductal anomalies
[19–23]. Nevertheless, the use of secretin for improving
MRCP has remained untested in large, blinded trials.
Studies of conventional MRCP and SMRCP, using
prospectively issued radiology reports, suggest a sensi-
tivity of only 65%–73% for diagnosing divisum [24, 25].
We wanted to assess, in a large series of patients using
blinded reviewers, the sensitivity of conventional MRCP
and SMRCP for diagnosing complete and incomplete
pancreas divisum. As a secondary objective, we wanted
to assess in which situations SMRCP was likely to result
in false positive or false negative diagnosis.

Methods

Patients

This retrospective Health Insurance Portability and
Accountability ACT (HIPAA)-compliant study reviewed
the MRI database between January 2002 and December

2009 for patients who underwent secretin-enhanced
MRCP. Of 3764 patients, 878 had endoscopic retrograde
pancreatography (ERCP) without intervening surgical
therapy. Review of ERCP findings revealed 104 patients
with divisum. Seven of these patients (all with complete
divisum anatomy) were excluded since theirMRCP images
were not retrievable on PACS. The remaining 97 patients
formed the subject group with divisum. Of the patients
without divisum, the first consecutive 43 patients were in-
cluded as the control group. These 140 patients formed the
study cohort. Institutional review board permission for
retrospective analysis of radiology and clinical databases,
with waiver of informed consent, had been obtained.

MRI examinations

The MRI examinations were performed on a 1.5 T MRI
scanner (Magnetom Avanto or Harmony, Siemens
Medical Solutions, Erlangen, Germany). The T2-weigh-
ted, two-dimensional and three-dimensional MRCP and
SMRCP protocols have been previously published [26,
27]. SMRCP was obtained after the injection of 16
micrograms of intravenous synthetic human secretin
(ChiRhoStim, ChiRhoClin, Inc., Burtonsville, MD). For
children, the dose was 0.2 lg/kg body weight. Coronal
4-cm-slab half-Fourier acquisition single-shot turbo spin-
echo (HASTE) images obtained through the pancreas

Fig. 1. Diagram of normal anatomy (A), ansa loop (B),
complete divisum (C), and incomplete divisum (D). Note that
the inset (D) shows a minor connection between ventral and

dorsal ducts incomplete divisum. In ansa loop (B) the unex-
pected curving of the main pancreatic duct in the head may in
some case cause confusion with divisum.
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were obtained every 30 seconds for 10 or 15 min. To-
gether with the presecretin coronal slab MRCP, there
were 21 or 31 images in the secretin image set. Post-
contrast images were not analyzed for this study.

Image review

All images were downloaded to an Apple Macintosh
computer (iMac, running Mac OS X, Apple Inc.,
Cupertino, CA). The SMRCP images were separated
from the rest of the image series and saved as the
‘‘secretin’’ image set. The T2-weighted axial and coronal
images and two- and three-dimensional MRCP images
were grouped together and saved as the ‘‘nonsecretin’’
image set. Post-gadolinium images were not included in
this set. All images were anonymized using a DICOM
viewer (OsiriX3.91, Pixmeo, Geneva, Switzerland). The
two image sets per patient were labeled with different
random case numbers.

Two abdominal radiologists with 15 (KS)- and 2
(BT)-year post-fellowship experience independently re-
viewed the randomized image sets in the order of the
assigned case numbers. The reviewers were blinded to
patient information, and were blinded as to which
‘‘secretin’’ and ‘‘nonsecretin’’ image sets belonged to the
same patient. However, the reviewers knew whether an
image set contained ‘‘secretin’’ or ‘‘nonsecretin’’ images.

The reviewers noted the presence or absence of divi-
sum, whether the divisum was complete or not, and

whether there was evidence of chronic pancreatitis. They
also rated the confidence of diagnosing of divisum on a
1–3 scale: 1 = definite diagnosis, 2 = probable diagno-
sis, and 3 = unsure.

Following the initial review by the two reviewers, the
reasons for the errors in identification of divisum anat-
omy (false positive and negative) were assessed by a
radiologist (FA—17-year experience) who was unblinded
and did not take part in the initial review.

Reference standard

For the diagnosis of pancreas divisum, ERCP represents
the gold standard. Typically, a duodenoscope (JF-140, JF-
130, TJF-160VR, Olympus America, Center Valley, PA)
was advanced to the second portion of the duodenum.
Pancreas divisum was confirmed via cannulation and
injection of the dorsal pancreatic duct through the minor
papilla. Pancreas divisum was suspected when cannula-
tion of the major papilla demonstrated a small ventral
duct system that did not communicate with the dorsal
duct. The minor orifice was cannulated using a highly
tapered cannula and less commonly a sphincterotome.
Complete pancreas divisum was confirmed when contrast
entering the minor papilla traversed the pancreatic body
with no evidence of communication with the ventral
pancreatic duct. Incomplete divisum was confirmed when
contrast entering the minor papilla traversed the pancre-
atic body and there was a vestigial communication with
the ventral system (Fig. 1). ERCP examinations were re-
ported prospectively by one of six expert endoscopists. In
addition, they were reported contemporaneously by one
of two expert gastrointestinal radiologists with over 15-
year experience in viewing endoscopic images. The ERCP
images were not reviewed for this study, since they are
much less diagnostic than the original endoscopists’ re-
ports. For instance, divisum is difficult to diagnose on
retrospective review of ERCP images since the pancreatic
and bile ducts are injected separately and contrast may not
persist in both ducts on the same image.

Statistical analysis

The presence of divisum (complete or incomplete) and
the lack of divisum were noted. Categorical variables
from the qualitative assessment and frequency of
occurrence in different groups were analyzed with
descriptive statistics and Fisher’s exact test. The corre-
lations between the measurements of the two reviewers
were performed using Shrout–Fleiss random effect ICC
coefficient [28]. Receiver operating characteristic (ROC)
curve analysis was used to evaluate the usefulness of
secretin in diagnosing divisum, and in differentiating
complete divisum from incomplete divisum. A two-tailed
p value less than 0.05 was used to indicate statistical
significance. Statistical analysis was performed using

Fig. 2. Receiver operating characteristics (ROC) curves of
secretin-enhanced MRCP (SMRCP) and conventional MRI
image sets in diagnosing divisum anatomy. Solid curve rep-
resents conventional MRI results of reviewer 1 and dashed
curve that of reviewer 2. Dotted curve represents SMRCP
results of reviewer 1 and dot-dashed curve those of reviewer
2. Area under curve (AUC) values are given in Table 1. There
was a significant increase in AUC for conventional MRI
compared to ADC measurements for both reviewers
(p = 0.01). Diagonal line represents AUC of 0.50.
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Fig. 3. 59-Year-old female with unexplained abdominal
pain. A Presecretin MRCP showed distal common bile duct
(CBD) (dashed arrow) but there was poor visualization of
pancreatic duct. It was not possible to determine anatomy
with certainty. B SMRCP clearly showed main duct (white
arrow) draining via dorsal (Santorini) duct (black arrowhead),
and crossing distal CBD (dashed arrow), indicating divisum.
Distal end of dorsal duct was distended consistent with a

Santorinicele (white arrowhead). This may be due to in-
creased pressure of duct at minor ampulla, and occasionally
cause pain. Increased fluid is seen in the duodenum (black
arrows). Prior to MRI, patient ingested 300 mL of iron colloid
suspension (ferumsoxysl, GastroMark, Mallinckrodt, Raleigh,
NC) which made gastric and duodenal lumen dark on prese-
cretin MRCP. Exocrine secretions reaching duodenum after
secretin stimulation increased duodenal luminal signal.

Fig. 4. 38-Year-old female with two prior episodes of acute
pancreatitis. A Presecretin MRCP clearly showed CBD
(dashed arrow). Main pancreatic duct (white arrowhead) and
dorsal duct (black arrow) were barely visible. Confidence of
diagnosing divisum was low. B SMRCP at 7 minutes post-
injection clearly showed main pancreatic duct (white
arrowhead) draining via dorsal duct (black arrow) which

crossed over CBD (dashed arrow), indicating divisum. Use
of secretin increased confidence of diagnosing divisum.
Exocrine fluid output barely filled duodenal (D2) lumen
(black arrowhead) and was considered suboptimal. This
may suggest impaired exocrine function of pancreas, even
though there were no ductal changes to suggest chronic
pancreatitis.
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MedCalc 11.1 (MedCalc Software, Mariakerke, Bel-
gium) (for ROC curves) and SPSS 17.0. (SPSS Inc,
Chicago, Ill).

Results

Patients

There were 107 females and 33 males, making up the
cohort of 140 patients. Mean age was 45.4 years (range
5–85 years). The divisum group had 72 females and 25
males group with mean age of 46.3 years (range 9–
85 years). The control group had 35 females and 8 males
with mean age of 43.2 years (range 5–84 years).The
indications for the MRI examinations were unexplained
abdominal pain (n = 63), assessment of chronic pan-
creatitis (n = 38), assessment of recurrent acute pan-
creatitis (n = 23), sphincter of Oddi dysfunction
(n = 11), and miscellaneous (n = 5). There was no sig-
nificant difference in age (p = 0.17) or gender
(p = 0.78) between the divisum and control groups.
There were more patients with ERCP diagnosis of
chronic pancreatitis in the divisum group (32/97 = 33%)
that in the control group (12/43 = 28%, p = 0.02). The
mean duration between MRI and ERCP was 34 days
(range 0–148 days).

Divisum vs. no divisum

Based on ERCP data, there were 97 patients in the div-
isum group and 43 patients in the control group. The
sensitivity and specificity of the two reviewers for the
secretin and non-secretin image sets are given in Table 1.
The sensitivity of reviewer 1 was significantly higher in
the secretin set (p = 0.02) but no difference in sensitivity
was seen for reviewer 2 (p = 0.25). The specificity of
both reviewers, particularly reviewer 2, was higher for
the secretin group (p = 0.01 and p < 0.001, respec-
tively). The area under receiver operating characteristic
curves (AUC) is also given in Table 1 (Fig. 2). There was
a significantly higher AUC for the secretin group com-
pared to the non-secretin group (p = 0.01 for both
reviewers).

Table 2 gives the degree of certainty recorded by the
two reviewers in diagnosing the presence or absence of
divisum. In general, the confidence of diagnosing divi-
sum was significantly improved with MRCP (p = 0.02,
both reviewers) (Figs. 3, 4). The frequency of certain
diagnosis was increased with SMRCP for reviewer 1
(p = 0.01) but not for reviewer 2 (p = 0.21). The fre-
quency of unsure diagnosis with SMRCP was signifi-
cantly lower for reviewer 2 (p = 0.003).

Incomplete divisum vs. complete divisum

Of the 97 patients with divisum anatomy, 13 had
incomplete divisum (Figs. 5, 6) and the rest had complete
divisum (Figs. 3, 4). The sensitivity and specificity as well
as the area under ROC curve (AUC) for the two
reviewers are given in Table 3. The only significant

Fig. 5. 42-Year-old female with suspected chronic pancre-
atitis. A Presecretin MRCP showed main pancreatic duct
(white arrow) but it was not possible to determine whether
there was divisum anatomy. B SMRCP image showed that
main pancreatic duct (white arrow) drained via dorsal duct
(black arrow) indicating divisum anatomy. Ventral duct (black
arrowhead) was seen with terminal arborization (white
arrowhead). Connection between ventral (Wirsung) and dor-
sal (Santorini) duct systems was not clearly seen, and this
case was incorrectly called as complete divisum by one of the
reviewers on SMRCP image set. C. Initial ERCP injection of
ventral duct (black arrow) showed arborization (white arrow-
heads). There was flash filling of main duct (white arrows)
with ventral duct injection, indicating incomplete divisum.
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finding was the increased sensitivity for incomplete div-
isum on secretin image set for reviewer 1. There was no
difference in the AUC for secretin and non-secretin im-
age sets for both reviewers (p = 0.09 and 0.66, respec-
tively). SMRCP did not substantially contribute to the
differentiating incomplete from complete divisum.

Analysis of erroneous MRCP findings

The most common reason for missing divisum on non-
secretin image set was the inability to adequately visu-
alize the main pancreatic duct due to technical factors.
Technically poor quality images were responsible for
false negative calls on the non-secretin image set for both
reviewers (Figs. 3, 4). In the secretin image set, the
technical quality appeared generally better, but we did
not formally assess technical quality since this evaluation
is subjective and prone to bias. The most common reason

for not identifying divisum anatomy on the secretin im-
age set was the presence of chronic pancreatitis with
ductal strictures in the head. The presence of chronic
pancreatitis was responsible for all cases where both
reviewers had false negative calls on the secretin image
sets image. The presence of chronic pancreatitis was also
responsible for 5 of 6 unsure diagnosis of reviewer 1 and
5 of 7 unsure diagnosis of reviewer 2 on the secretin
image set. The presence of an ansa loop in the pancreatic
head makes it difficult to determine whether the main
duct joins the ventral or dorsal system and leads to both
false positive and false negative diagnosis of divisum
(Fig. 7).

Discussion

Pancreas divisum occurs in 5%–10% of the population in
European and North American series [11, 29]. There is a
significantly higher risk of chronic or recurrent acute
pancreatitis in patients with divisum [2–6, 12, 29]. ERCP
has been the traditional method of diagnosing divisum.
However, dorsal duct cannulation is associated with a
high incidence of acute pancreatitis (8%–10%), even if
minor papilla sphincterotomy is performed [30]. Incom-
plete divisum is a relatively new entity for radiologists
but is well known in the gastrointestinal endoscopy lit-
erature. There is some debate as to its prevalence and
significance. Large ERCP series from Japan and Korea
give the prevalence of incomplete divisum as 0.6%–1.3%

[13, 31]. Divisum is relatively uncommon in this popu-
lation [32], and incomplete and complete divisum have
comparable frequencies. Studies from USA report a

Table 1. Diagnsosis of divisum

Sensitivity (95% CI) Specificity (95% CI) Mean AUC (95% CI)

Reviewer 1—non-secretin image set 72.2 (62.1–80.8) 76.2 (60.5–87.9) 0.74 (0.66–0.81)
Reviewer 1—secretin image set 84.5 (75.8–91.1) 88.1 (74.4–96.0) 0.86 (0.79–0.92)
Reviewer 2—non-secretin image set 84.4 (75.5–91.0) 65.1 (49.1–79.0) 0.74 (0.66–0.81)
Reviewer 2—secretin image set 89.7 (81.9–94.9) 81.4 (66.6–91.6) 0.87 (0.80–0.92)
p Reviewer 1 0.02 0.01 0.01
p Reviewer 2 0.25 <0.001 0.01

This table gives the sensitivity (%), specificity (%), and area under receiver operating characteristic curves (AUC) for the two images sets for each
reviewer. The 95% confidence intervals are given in parenthesis. The last two rows give the statistical difference between the sensitivities, specificities,
and AUCs for the non-secretin and secretin image sets for each reviewer

Table 2. Diagnostic confidence for the presence or absence of divisum

Score 1 Score 2 Score 3

Reviewer 1—non-secretin image set 57 77 6
Reviewer 1—secretin image set 79 55 6
Reviewer 2—non-secretin image set 85 32 23
Reviewer 2—secretin image set 96 37 7
p Reviewer 1 0.01 – 1.00
p Reviewer 2 0.21 – 0.003

This table gives the scores assigned to each mage set by the two
reviewers. Diagnostic confidence scores: 1 = definite diagnosis,
2 = probable diagnosis, and 3 = unsure. The last two rows give the
statistical difference in the proportions of scores 1 and 3 in the non-
secretin and secretin image sets for each reviewer

Table 3. Differentiating incomplete divisum from complete divisum

Sensitivity (95% CI) Specificity (95% CI) Mean AUC (95% CI)

Reviewer 1—non-secretin image set 30.8 (9.3–61.4) 97.6 (91.5–99.6) 0.64 (0.54–0.74)
Reviewer 1—secretin image set 69.2 (38.6–90.7) 94.1 (86.6–98.0) 0.82 (0.72–0.89)
Reviewer 2—non-secretin image set 23.1 (5.3–53.8) 89.3 (80.6–95.0) 0.60 (0.50–0.70)
Reviewer 2—secretin image set 30.8 (9.3–60.8) 96.4 (9.9–99.2) 0.64 (0.53–0.73)
p Reviewer 1 <0.001 0.30 0.09
p Reviewer 2 0.39 0.10 0.66

This table gives the sensitivity (%), specificity (%), and area under receiver operating characteristic curves (AUC) for the two images sets for each
reviewer, in differentiating complete and incomplete divisum. The 95% confidence intervals are given in parenthesis. The last two rows give the
statistical difference between the sensitivities, specificities, and AUCs for the non-secretin and secretin image sets for each reviewer
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prevalence of 0.6% for incomplete divisum [11, 12] which
is much lower than that of complete divisum. In our
study, 878 ERCP patients were initially assessed and 91

(10.4%) had complete divisum and 13 (1.5%) had
incomplete divisum. The risk of recurrent acute or
chronic pancreatitis is thought to be similar in incom-
plete and complete divisum [11, 13, 14].

Initial reports suggested a high accuracy of MRCP in
diagnosing divisum [33]. More recent studies indicated
that MRCP had a sensitivity of only 32%–73% in diag-
nosing divisum [24, 25, 34]. In one study, one-fifth
(21.2%) of MRCPs were non-diagnostic since key seg-
ments of the pancreatic duct were not seen [24]. Con-
ventional MRCP and SMRCP were compared in one
paper which found that seven of 30 (23.3%) cases of
divisum were better seen after secretin injection [20]. This
study did not use ERCP as the gold standard, so true
sensitivity or specificity could not be determined. An-
other publication compared secretin and non-secretin
MRCP images side-by-side [23]. ERCP was used as the
gold standard, and MRCP diagnoses were made in
consensus. Conventional MRCP and SMRCP detected
divisum in 23 and 30 patients, respectively, indicating a
30% increase in sensitivity for SMRCP. No false positive
SMRCP diagnosis was found. To our knowledge, no
prior study has rigorously compared SMRCP with con-
ventional MRCP in a large cohort of patients with div-
isum and control subjects.

Our study found that SMRCP demonstrated a sig-
nificantly higher sensitivity and specificity for differenti-
ating the presence and absence of divisum, for at least
one of the reviewers. SMRCP resulted in increased sen-
sitivities of 5%–12% and increased specificities of 12%–
16%. The differing sensitivity and specificity among the
two reviewers may be related to their experience in
assessing SMRCP. The area under ROC curve was
higher for SMRCP compared to conventional MRCP
(p = 0.01 for both reviewers). Both reviewers were more
confident in the diagnosis of divisum when reviewing
SMRCP compared to conventional MRCP (p = 0.02,
both reviewers).

No prior study has assessed the value of MRCP in
differentiating incomplete and complete divisum. ERCP
may be an imperfect gold standard in this respect. It is
usual practice to inject contrast with the minimal neces-
sary force, to reduce the risk of ERCP-induced pancre-
atitis. As a result, a tenuous connection between the
dorsal and ventral systems may not be adequately
opacified. Our results indicate that the sensitivity for
diagnosing incomplete divisum increased significantly for
one reviewer (31%–69%, p < 0.01), but not for the sec-
ond reviewer (23%–32%, p = 0.39). Neither reviewer
showed a difference in specificity with SMRCP. The
mean area under ROC curve for differentiating complete
and incomplete divisum was not increased by the use of
secretin. SMRCP was not able to easily differentiate
complete and incomplete divisum due to the inability of
detecting the small duct that connects the ventral and
dorsal systems (Figs. 5, 7).

Fig. 6. 34-Year-old male with suspected sphincter of Oddi
dysfunction. Presecretin MRCP (A) and SMRCP (B) showed
main pancreatic duct (white arrow) draining via dorsal duct
(black arrow) which crossed over CBD (dashed arrow), in
keeping with divisum. On image A, an indeterminate wispy
duct (black arrowhead) was seen in the pancreatic head. On
SMRCP (B), the ventral duct (white arrowhead) was seen to
fill the main duct (white arrow) via small duct (black arrow-
head). Both reviewers called non-secretin image set as
complete divisum and SMRCP image set as incomplete div-
isum. C. ERCP confirmed incomplete divisum. Injection of
ventral duct (white arrowhead) filled the main duct (arrow) via
connecting duct (black arrowhead).
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Review of false positive and negative results in our
study indicated that radiologists must be cautious in
pancreas divisum in cases of ansa loop (Figs. 1), a
relatively common normal anatomic variant of pan-
creatic ductal fusion in the head [35]. Severe ductal
stricture and reduced reserve of exocrine pancreas in
chronic pancreatitis contributed to false negative re-
sults.

We are aware of some of the limitations of this study.
The study was retrospective and used ERCP as a gold
standard. Thus, the study population may be skewed
from the general population. The number of incomplete
pancreas divisum cases was small, since this condition is
rare. We tried to make this study as unbiased as possible
using a robust system of case anonymization. Never-
theless, the reviewers knew which anonymized image sets

Fig. 7. 21-Year-old female with history of recurrent acute
pancreatitis. Presecretin (A) and post-secretin (B) MRCP
images showed the main pancreatic duct (white arrows)
apparently coursing toward major papilla to join CBD (dashed
arrows). Ansa loop (white arrowheads) and arborization of
ventral duct (black arrowheads) were noted in pancreatic
head. Post-secretin image (B) did not only dispute findings of
presecretin MRCP, but also showed prominent dorsal duct
(black arrow) ending in minor papilla. Both reviewers read this

case as ‘‘no divisum’’ on presecretin and post-secretin image
sets. C. At ERCP, dorsal duct was cannulated (black arrow)
and injection directly filled main pancreatic duct (white arrow)
indicating divisum anatomy. Stent was placed in ventral duct
(black arrowhead). There was thin communication (white
arrowhead) indicating incomplete divisum. Diagnosis of
incomplete divisum may be difficult on SMRCP and conven-
tional MRI. In addition, the presence of ansa loop in pancre-
atic head makes diagnosis of divisum harder.
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were secretin-enhanced and which were not. The use of
secretin increases the fluid content in the duodenum and
allows for this differentiation. Short of electronically
removing the duodenum and small bowel on every image
(not a trivial task), it would be impossible to overcome
this bias.

In conclusion, SMRCP yields a higher overall sensi-
tivity and specificity compared to conventional MRCP in
diagnosing divisum. It may, in some circumstances, in-
crease the certainty of diagnosing complete pancreas
divisum. SMRCP was not found to be useful in differ-
entiating complete and incomplete pancreas divisum.
Nevertheless, SMRCP may obviate the need for a diag-
nostic ERCP in many cases of suspected divisum.
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