H. Imaoka et al. [ Pancreatology 14 (2014) 221226 225

Table 4
Diagnostic sensitivity, specificity and predictive value of imaging parameters in the diagnosis of ASC,
Sensitivity Specificity (Sensitivity + Specificity)/2 PPV NPV
(95% C1) (95% C1) (95% €1y (95% C1 (95% €1y
Smooth outline {CT) 43,5% 93.5% 0.685 75.9% 76.8%
(23.2%~65.5%) (82.1%-98.6%) (0.575-0.794) (46.2%—95,0%) (63.6%—87.0%)
Cystic changes (CT) 34.8% 80.4% 0.576 47.1% 71.2%
(16.4%-57.3%) (66.1%-90.6%) (0.4671-0.691) (23.0%-72.2%) . (55.9%~82.9%)
Ring-enhancement 65.2% 89.6% 0.774 75.0% 84.3%

(42.7%-83.6%), (77.3%~96.5%)

(0.665-0.883) (50.9%-91.3%) {71.4%-93.0%)

€, confidence interval; PPV, positive predictive value; NPV, nega‘tive predictive value,

Fig. 3. Representative images of adenosquamous carcinoma (ASC) of the pancreas. (A) Contrast-enhanced CT showed a circumscribed mass in the pancreas (white arrow). The mass
exhibited the ring-enhancement pattern, (B) Macroscopically, the resected tumor was soft, fleshy and circumscribed. (C) Microscopically, both glandular and squamous differ-
entiation were present at the margins of the turnor (hematoxylin and eosin stain, original magnification x400), and (D) extensive tumor necrosis was seen at the center of the tumor

(hematoxylin and eosin stain, original magnification »200).

pancreatic cancer. Soriano et al. reported that the accuracy of
diagnosis of pancreatic tumor resectability was maximized and
costs were minimized when either CT or EUS was performed
initially, followed by the other test [26]. Tierney et al. suggested
that although CT should be performed first, EUS should also be used
because of its improved detection of vascular invasion [27].

Although EUS is a fairly sensitive maodality for assessing
pancreatic lesions, as previously described, a drawback of EUS is the
relatively modest interobserver agreement in the interpretation of
EUS findings, even by expert endasonographers. Wallace et al. re-
ported moderate agreement (kappa = 0.45) in their examination of
interobserver agreement of EUS findings for the diagnosis of
chironic pancreatitis [28]. Topazian et al. reported fair to poor
interobserver agreement for the interpretation of pancreatic EUS
findings in familial pancreatic cancer kindreds. Furthermore,
agreement was not improved by consensus [29]. On the other hand,
contrast-enthanced CT is regarded as an objective imaging modality
for the diagnosis of pancreatic lesions. In one study, almost perfect
interobserver agreement was obtained for the assessment of CT
findings in patients with pancreatic cancer (kappa >0.80) [30]. Our
study, showing « values of EUS indicating substantial agreement
between the two readers {0.69), and that of CT indicating almost
perfect agreement (0.90), yielded similar results to these previous
studies. However, in our predictive model, the ring-enhancement
pattern on contrast-enhanced CT was selected as the best predic-
tive sign of ASC. We believe that this result might be widély
accepgable.

In’summary, we examined the imaging features of ASC using a
matched case-control study. The present results show that pres-
ence of a ring-enhancement pattern on contrast-erithanced CT is the
most useful predictive sign of ASC. In the detection and staging of
pancreatic cancer, observation of a ring-enhancement pattern can
indicate a poor progniosis for these patients.
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Editorial

Is endoscopic ultrasonography-guided biliary drainage

really that wonderful?

ECENTLY, INTERVENTIONAL ENDOSCOPIC ultra-
sonography (EUS) has become remarkably popular,
especially for BUS-guided biliary drainage (EUS-BD).
Although several authors have reported the usefulness and
safety of EUS-BD, to date, relatively few prospective studies
and large-scale case reports have been conducted. Almost all
papers have reported the efficacy, safety and high success rate
of EUS-BD. EUS-BD enables easy access of the biliary tract,
even in postoperative patients with altered anatomy or diges-
tive ftract obstruction. Whereas many authors refer to
EUS-BD as a single entity, EUS-BD includes several proce-
dures, such as EUS-guided choledochoduodenostomy (EUS-
CDS), hepaticogastrostomy (EUS-HGS), EUS-rendezvous
and EUS-antegrade drainage. Hence, these procedures need
to be distinguished from ecach other to accurately evaluate
them. In particular, EUS-CDS is quite different from EUS-
HGS. Most papers about EUS-BD are reported from high-
volume centers and by skillful endoscopists. Yet, is EUS-BD
really that casy? Park ef al. reported that the success rates of
EUS-HGS and EUS-CDS were 100% (31/31) and 92% (24/
26), respectively.' In two prospective studies, we reported a
success tate of EUS-CDS of 94% (34/36).** According to
these studies, EUS-BD seems to be an easy technique with
a high success rate. However, contrary to thesc results, a
Spanish national survey reported that EUS-BD, especially
EUS-HGS and EUS-rendezvous, does not have such a high
success rate and is sometimes technically difficultin compari-
son with EUS-CDS.! They reported success rates with EUS-
HGS, EUS-CDS and EUS-rendezvous of 64.7%, 86.3%
and 68.3%, respectively. However, most institutions in the
Spanish survey were not such high-volume centers, with an
average of <20 procedures in total. Their results seem to
provide more realistic clinical data from general hospitals.
The technical difficulties with EUS-HGS include puncture
of the small branch bile duct (B3) and gnidewire maneuver-
ing to the upstream part of the main bile duct. Conversely, if
the bigger main bile duct js to be punctured, although maneu-
vering the guidewire to the hepatic hilum is easy, there is a
high risk of blockage of the bile stream after insertion of the
covered metal stent. When we puncture a dilated bile duct in
the left hepatic lobe for EUS-HGS, we can easily puncture
B2 comparéd with B3. However, usually B2 is punctured
through the esophagus, with the consequently higher risk of

© 2014 The Authors

mediastinitis, Hence, we should avoid puncturing B2 and
instead opt for punciure of B3 via the stomach. The technical
difficulties of EUS-CDS are related to dilatation of the punic-
tare route. An electric dilator can easily resolve this problem.
If the puncture site is near the hepatic hilum, we should avoid
blocking the hepatic duct with a covered metal stent and
instead use a plastic stent. With the rendezvous technique,
guidewire maneuvering is sometimes difficult, especially
while attempting to manipulate a stricture. Moreover, BUS-
rendezvous is not easy to carry out and has a low success
rate, particularly the transhepatic route.

The high risk of complications associated with EUS-BD 1s
its biggest problem. Most papers have reported early com-
plication rates of 10-30%, although late complications are
rare. The rendezvous technique is not an exception. While it
is commonly believed that the EUS-rendezvous technique
has a low complication rate, this is, in fact, not true.* EUS-
HGS is the most challenging of the EUS-BD procedures
with a high complication rate, with one case fatality as a
result of stent migration into the abdominal cavity already
being reported.® This indicates that even if stent placement is
successfully accomplished, the possibility of stent migration
immediately or a few days later still remains. As there is
some distance between the stomach and the liver, and these
two organs are not adjacent to cach other, stent migration
occurs easily. Furthermore, although severe complications,
such as internal stent migration, have not been published as
a result of publication bias, in fact, according to medical
meetings and our experience of stent migration cases, some
severe complications resulting from EUS-HGS have, indeed,
oceurted. Bile peritonitis is also a common complication of
all EUS-BD procedures. Bile peritonitis is usually, however,
not severe and can be treated conservatively. Additionally, its
occurrencé can be minimized by using a metal stent, as in
EUS-CDS?

What about the clinical cowse following BEUS-BD7? We
previously reported prolonged bile duct patency and a good
out come with EUS-CDS.* If there is progression of duo-
denal obstruction, double stenting (EUS-CDS plus duodenal
stent) can be done, which also has a high functional success
rate. If anything, the clinical course of EUS-CDS is probably
better than that of tanspupillary draindge. However, the
clinical cowrse of EUS-HGS is not always good. This is
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because BUS-HGS with a covered metal stent has the poten-
tial to cause segmental cholangitis and liver abscesses
because of blockage of the bile stream. Indeed, we have
experienced these conditions. Second, stent patency is not so
long' and stent occlusion is sometimes frequent with EUS-
HGS. If the covered metal stent of EUS-HGS is occluded by
debris or bile stones, complete stone removal through the
EUS-HGS is very difficult. If stone removal through the
EUS-HGS is attempted, it is easy for the stones to get pushed
into a bile duct branch. Hence, we sometimes have no choice
‘but to insert an antegrade stent to push out the stones, Unlike
EUS-HGS, which has the advantage of no possibility of
causing pancreatitis, antegrade drainage can cause pancre-
atitis; hence, antegrade drainage through Vater’s papilla has.
limited ntility. Therefore, stent placement with EUS-HGS is
also associated with several clinical problems.

In conclusion, EUS-BD is certainly a useful procedure, the
utility of which is likely to increase with the development of
newer techniques and devices. However, at present, these
procedures carry the risk of major technical and clinical
problems. This fact must always- be kept in mind when
preseribing these procedures. Further, as the occurtence of
complications is closely related to the devices used, special
new devices should be developed to minimize the risk of
complications. '
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Can Long-Term Follow-Up Strategies Be Determined Using a
Nomogram-Based Prediction Model of Malignancy Among
Intraductal Papillary Mucinous Neoplasms of the Pancreas?

Susumu Hijioka, MD,* Yasuhiro Shimizu, MD,{ Nobumasa Mizuno, MD,* Kazuo Hara, MD,*
Hiroshi Imaoka, MD,* Mohamed A. Mekky, MD,# Vikram Bhatia, MD,§ Yoshikuni Nagashio, MD,*
Toshiyuki Hasegawa, MD,* Akihide Shinagawa, MD,* Masanari Sekine, MD,* Masahiro Tajika, MD,[/
Tsutomu Tanaka, MD,|| Makoto Ishihara, MD,]| Yasumasa Niwa, MD,|| and Kenji Yamao, MD*

Objectives: This study investigated whether a risk assessment nomo-
gram can predict the malignant potential of intraductal papillary mu-
cinous ncoplasms (IPMNs) and provide valuable information for the
follow-up and counseling strategies of such patients.

Methods: We studied 126 of 589 patients with [PMN who were
followed up for at least 36 months with annual endoscopic ultrasonogra-
phy. We analyzed scores derived from our nomogram, incorporating the
parameters of sex, lesion type, mural nodule height, and pancreatic juice
cytology determined at the initial IPMN evaluation.

Results: The rate of malignant IPMNs was 5.5% (7/126). The initial
average nomogram score was 19.8 (range, 0-55), and the final follow-up
average was 23.8 (range, 0-109). When a cutoff score was set at
35 points, the sensitivity, specificity, and accuracy of the nomogram to
assess malignancy risk were 87.5%, 96.6%, and 96%, respectively. The
area under the receiver operating characteristic curve of malignant [IPMN
prediction during follow-up was 0.865.

Conclusions: The ability of the nomogram to predict malignancy in
patients with IPMN was validated. Our findings can suggest that a
follow-up for patients at high and low risk for cancer progression could
be scheduled every 3 to 6 and 12 months, respectively.

Key Words: IPMN, risk scoring model, treatment, nomogram

(Pancreas 2014;43: 367-372)

hashi et al' originally described intraductal papillary mu-

cinous neoplasms (IPMNs) of the pancreas as mucin-
secreting tumors in 1982. The number of individuals diagnosed
with IPMN based on the 2005 International Consensus Guide-
lines for the Management of IPMNs? revised in 2012 is increas-
ing.®> Although IPMNs are considered malignant, clear data
that can guide follow-up protocols are not available. The 2012
guidelines recommend a follow-up schedule based on cyst size,
namely, annually, every 6 to 12 months, and every 3 to 6 months
for cysts that are less than 10 mm, 10 to 20 mm, and more than
20 mm.? However, several reports have shown that cyst size
alone is not a suitable morphological parameter for evaluat-
ing malignancy potential.*~” Moreover, a single variable such
as cyst size is insufficiently reliable for planning individualized
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follow-up strategies. Hence, a new risk scoring model is needed
to predict the likelihood of carcinoma occurrence and to estab-
lish follow-up protocols.

Nomograms are predictive mathematical models that cal-
culate the overall probability based on several factors and are
thus more accurate than other models.® Treatment and follow-up
strategies for various neoplasms such as prostate and colorectal
cancers have often been developed based on nomograms.®~12

Here, we validate a nomogram that we originally constructed
to predict malignancy in 81 patients who had undergone an
IPMN resection.!> The nomogram predicted malignancy with
an area under receiver operating characteristic curve (AUC) of
0.903 in that patient set.

In our previous study, multivariate analysis with 81 patients
who had undergone IPMN resection demonstrated that pancre-
atic carcinoma was associated with the female sex, main pan-
creatic duct (MPD) IPMN, nodule size, and pancreatic juice
cytology grade in patients. Thus, the present study performed
a retrospective evaluation of whether a scoring system incorpo-
rating these variables was a good reflection of the risk for pan-
creatic carcinoma.

MATERIALS AND METHODS

Patients’ Selection

A retrospective study was designed to evaluate our data-
base registry system of endoscopic ultrasonography (EUS) pro-
cedures, which revealed 18,000 that were performed between
September 1988 and April 2013 at Aichi Cancer Center Hospital
(Nagoya, Japan). Of them, we identified 589 patients with
IPMN. Among these 589 patients, 126 patients who fulfilled
our inclusion criteria were included in the study.

Inclusion Criteria

« Patients had to be followed up for at least 3 years after
diagnosis.

+ Available data on sex, lesion type, mural nodule (MN) height
measured by EUS, and pancreatic juice cytology findings
obtained by endoscopic retrograde pancreatography (ERP).

» Patients had to be free of concomitant pancreatic ductal ade-
nocarcinoma development.

The remaining 460 were excluded from the analysis be-
cause of the short follow up period (<3 years, n = 372), missing
pancreatic juice cytology data (n = 83), or pancreatic ductal
adenocarcinoma developing during the study period (n = 3). To
avoid a potential for selection bias, 2 patients were also ex-
cluded because they were duplicated in our formal study of the
original nomogram.

This study was approved by our institutional review board.
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TABLE 1. Clinical Characteristics of Patients

Factors Patients (n = 126)
Male/female 70/56

Age, median (range), y 62.3 (33-77)

Period, median (range), mo 89 (36-269)

EUS times, median (range) 6.1 (2-15)
Symptomatic/asymptomatic, n (%) 14/112 (9)

MPD type-BD type ratio 6:120

Nodules, n (%) Yes, 19 (14.%); no, 107 (89.1)
Nodule size, median (range), mm 3.52-5)
Cytological classification 48/62/16/0/0

I/IIvV/Iv)

Evaluation of IPMN Size

The maximal diameter of MNs as well as the sizes of
cysts and the MPD were measured by EUS along with
computed to mography (CT) and/or magnetic resonance
cholangiopancreatography (MRCP).

Follow-Up Protocol

This is composed of at least an annual evaluation with EUS
and laboratory tests plus CT and/or MRCP examination every
12 months.

Indications for Surgery

These included MPDs 10 mm or greater, MNs 5 mm or
greater, short-term disease progression with a high likelihood of
malignancy, cytological detection of malignant cells in pancre-
atic juice, and significant symptoms such as acute pancreatitis.

Diagnosis of IPMN

Others have characterized IPMN based on the patulous
appearance of the ampulla of Vater, filling defects in the pan-
creatic duct on ERCP, or cystic lesions connecting with the
MPD, as determined by EUS, MRCP, and/or CT imaging.
Lesions that predominantly involved the MPD and caused a

dilatation 10 mm or greater were classified as MPD-IPMN,
whereas those that mainly involved a branch pancreatic duct
were classified as branch duct (BD)-IPMN.

Cytopathological Evaluation

Two experienced pathologists (Y.Y. and W.H.) reviewed all
resected lesions. Based on the degree of cytoarchitectural atypia
and the arrangement of the intraductal components, tumors were
classified as IPMN adenoma, borderline IPMN, IPMN carci-
noma in situ (noninvasive intraductal papillary mucinous carci-
noma [IPMCY), or invasive IPMC in accordance with the World
Health Organization classification system. '

Nomogram

The nomogram incorporated the following risk factors:
sex, lesion type, MN height, and pancreatic juice cytology data
according to the logistic regression model. Each predictor was
scored between 0 and 100, and the scores were totaled. The sum
of all scores was represented on a vertical axis that was used to
estimate malignancy risk (Fig. 1). The ability of the nomogram to
predict malignancy potential had an AUC of 0.903 in the original
patient cohort.!

Statistical Analysis

Continuous variables are described as mean (SD), and di-
chotomous variables are expressed as simple proportions. The
x* test was used for comparative analyses. Data were statisti-
cally analyzed using the SPSS software for Windows, release 11
(SPSS Inc, Chicago, Ill). Significance was achieved when
P is less than 0.05. The optimal cutoff levels for nomogram
point were determined by receiver operating characteristic (ROC)
curves to differentiate the low-risk group from the high-risk
group of developing cancer and identify the point which showed
equal sensitivity and specificity, which were also calculated.

RESULTS

Patients’ Characteristics
A total of 108 patients with [PMN (male, n = 70; mean
age, 62.3 years at the time of diagnosis) were followed up for a

Score 0 10 20 30 40 50 60 70 80 90 100
4
| 1
Female
Sex (0) Male :
{
MPD
TRe O o |
H
Nodul | B
oues(:r:;r;) 4 e 8 10 12 16
in3 [\
Cytology r S T -
(14 1 i v
!33;
Total score 10 20 30 40 50 60 70 80 90 100 110 120 130 140
0+0+19+14=33 :
¥
HH 0, r T T T T T 1
Cancer probability (%) , 0.1 0.5 0.9 0.99
5%

FIGURE 1. How to use the nomogram. Find the position of each variable on the corresponding axis, draw a line to the ““points" axis
for the number of points, add the points from all variables, and draw a line from the ““total points”’ axis to determine cancer
probability at the bottom. For example, for BD-IPMN in men, the nodule height was 6 mm, the cytological classification of the pancreatic
juice was class 11, men had 0 point, branch duct type was 0 point, 6-mm nodule height corresponds to 19 points, and cytological
class Il corresponds to 14 points. The total score was 0 + 0 + 19 + 14 = 33, where cancer probability was calculated as approximately 5%.

BDT, branch duct type.
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Prediction of IPMC Using Nomogram

IPMN follow-up = 3 years
(n=1286)

!

( Surgery (n = 18) l
I
! l

l

T Follow-up {n = 108) '

I
! !

Adenoma
(n=12)

Carcinoma (n = 6)
Carcinoma in Situ (n = 4)
invasive (n = 2)

Observation
(n = 106)

No surgery
nvasive carcinoma
(n=1)

Cancer : 7/126 (5.5%)

FIGURE 2. Clinical course of IPMN foliowed up for 3 years or more. Only 5.6% (6/108) of patients developed malignancies, assuming
that the entire follow-up group had only benign lesions at the start of study.

median of 89 months (range, 36-269 months). Each patient
underwent an average of 6.1 EUS procedures (range, 2—15 pro-
cedures) throughout the follow-up period. Six and 120 patients
had MPD-IPMN and BD-IPMN, respectively. The median di-
ameters of the cysts and MPDs were 18.6 mm (range, 0-60 mm)
and 2.7 mm (range, 1-10 mm), respectively. Nineteen patients
(14.9%) had MNs with a median size of 3.5 mm (range, 2-5 mm).
Pancreatic juice cytology was classified as I, II, and III in
48, 62, and 16 patients, respectively, among whom 18 (14.2%)
underwent surgery. Table 1 summarizes the clinical character-
istics of the patients.

Total nomogram scores

Follow-Up Results

Patients were assigned to either a group that was followed
up for at least 3 years (follow-up group) or an operation group
throughout the follow-up period. The follow-up group included
1 patient who developed carcinoma. This patient was managed
with a best supportive care regimen because of having a poor
performance status and was excluded thereafter from the anal-
ysis. The operation group (n = 18) was composed of patients
who had undergone surgery to treat MPD dilation (n = 5), large
MNs (n = 9), or acute pancreatitis (n = 4). Among them, 12 had
adenoma and 6 had carcinoma (in situ, n = 4; minimally invasive,

60
o o
o)
40 °
Cancer probability 5% at score of 35 &
30
QO Cancer
20 [JSurgery —s
adenoma
10 @ |4 Observation
%
0 ‘ensmmERtT : : o ,
0 20 40 60 80 100 120 140
Patients

FIGURE 3. Initial nomogram total scores for all patients in order. Diamonds, squares, and circles indicate patients who were observed,
underwent surgery to treat adenoma and patients with cancer respectively. A score of 35 indicates a 5% probability

of developing cancer.
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10 DISCUSSION

‘ Intraductal papillary mucinous neoplasms are proliferative

0.875 ln., and mucin-producing epithelial lesions that gradually progress

— from adenoma to carcinoma in situ and eventually to an invasive

= 06~ /
2 '
> e
L
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@
O 04~ /
P
| j/
02 = ‘ /
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0.0 0.2 04 0.6 0.8 1.0
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FIGURE 4. ROC analysis of prediction of IPMC during follow-up
for IPMN. Area under the ROC curve, 0.865. The optimal
cutoff level for nomogram point to differentiate the low-risk
group from the high-risk group of developing cancercancer was
35 points. It was determined by the point, which showed
equal sensitivity and specificity on the ROC curve. When a score
of 35 points was taken as the cutoff, the sensitivity and
specificity of the nomogram to assess malignancy risk were
87.5% and 96.6%, respectively.

n = 1; invasive, n = 1). Only 7 (5.5%) of 126 patients developed
a malignant disease, assuming that the entire follow-up group
had only benign lesions at the start of the study. Figure 2 sum-
marizes these results.

Prediction of Malignant Transformation
During Follow-Up

Figure 3 shows the details of all patients (including sex,
lesion type, MN height, and pancreatic juice cytology) that were
incorporated into our nomogram at the time of the initial presen-
tation. The nomogram predicted IPMCs with an AUC of 0.865
(Fig. 4). The optimal cutoff point based on the ROC curve was
at point 35, which was the most appropriate, and the nomogram
estimated the cancer risk as 5% with a sensitivity of 87.5% (7/8),
a specificity of 96.6% (114/118), a positive predictive value
of 63.6% (7/11), a negative predictive value (NPV) of 99.1%
(114/115), and an accuracy of 96% (Table 2). One patient with
cancer who scored less than 35 points on the nomogram had
carcinoma in situ without MNs.

Change of the Nomogram Point

The average score of the initial nomogram was 19.8
(range, 0-55), and the average final follow-up nomogram score
was 23.8 (range, 0-109). Figure 5 shows the changing rate of
the nomogram of 18 operated cases. The changing rate of
12 adenoma cases was 37.6% = 41.2% (0%-98%), whereas
the changing rate of 6 carcinoma cases were 36.2% + 32.7%
(0%-92.3%), without significant difference (P = 0.939) be-
tween the 2 groups.
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carcinoma.' Protocols for scheduling resection and follow-up
have not been established because the progression profiles of
these lesions are unclear. The 2010 consensus agreement rec-
ommended developing follow-up strategies based on cyst size,>
but this recommendation remains debatable. Many studies have
suggested MN height as the most suitable morphological pa-
rameter for assessing malignancy,*”!> whereas others have
demonstrated that a large cyst diameter is a sign of malignancy
in BD-IPMN.'5~!8 In contrast, Sadakari et al'® reported that
8.2% of IPMNs progress to malignancy despite the absence of
MNs. Basing management strategies on a single parameter might
be inappropriate, whereas nomograms that take multiple factors
into consideration should predict malignant progression more
reliably and lead to the development of strategies that are more
precisely tailored to the needs of individual patients.

We created a cancer prediction nomogram for patients who
have undergone an IPMN resection. This nomogram based on
the significant predictive factors of sex, lesion type, nodule
height, and pancreatic juice cytology data provided an excellent
cancer prediction capability with an AUC of 0.903.'* Here, we
validated this nomogram in a cohort of patients with IPMN who
underwent follow-up during a relatively long period (=3 years)
at our institute. The outcome of this study was also excellent
(positive predictive value, 63.6%; NPV, 99.1%; accuracy, 96%
for development of malignancy) at a cutoff score of 35 that
was equivalent to a 5% probability of developing cancer. When
we define a score of 35 or higher as high risk and a score of
less than 35 as low risk, the low-risk group (scores of <35) indi-
cated an extremely low risk of developing IPMN-derived cancer
during the follow-up period of 5 years (NPV, 99.1%) and the
high-risk group (scores of >35) indicated a high risk of deve-
loping an IPMN-associated carcinoma, with 87.5% of patients
having an IPMC at a follow-up of more than 3 years. Based
on these results, we recommend a follow-up assessment every
6 months for scores of 35 or higher and annually for those with
less than 35, depending on the patient’s status. Patients with [IPMN
are at increased risk not only for cancer derived from these lesions,
but also for ductal adenocarcinoma (1.9%-8.0%).>%2%22 Hence,
even with low-risk scores of less than 35, we recommend at
least an annual follow-up. Notably, one of our patients with a
score of 0 at initial testing developed carcinoma in situ without
detectable MNs 6 years after the first follow-up. In the present
study, ERP cytology was the only method that could detect ma-
lignancy for these cases with no MNs. It has also been reported
that ERP juice cytology examination alone might be ineffective
because of its low sensitivity.2>2* Therefore, ERP cytology
should be augmented with other risk assessment tools such as

TABLE 2. Diagnostic Yield of Nomogram: Benign
Versus Malignant

Final

Nomogram Malignant Benign Total
Positive (n = 11) 7 (TP) 4 (FP) 11
Negative (n = 115) 1 (FN) 114 (TN) 115
Total 8 118 126

FN indicates false negative; FP, false positive; TN, True negative; TP,
true positive.
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Prediction of IPMC Using Nomogram

Total nomogram scores
120 .
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FIGURE 5. Change of the nomogram point. The changing rate of nomogram of 18 operated cases. It shows the initial nomogram
point in the left, and the final follow-up nomogram point is shown in the right side. The solid line in the patients indicates cancer, a broken
line indicates adenoma. The changing rate of the 12 adenoma cases was 37.6% + 41.2% (0%-98%), whereas the changing rate of
the 6 carcinoma cases were 36.2% * 32.7% (0%-92.3%). There was no significant difference (P = 0.939) between the 2 groups.

nomograms to improve the probability of accurate cancer pre-
diction and develop more appropriate management strategies.
Thus, we recommend the use of both ERP cytology and our
nomogram for the follow-up of IPMNs when the sizes of cysts
or MPDs increase in the absence of detectable MN.

Here, we described the ability of our nomogram to predict
IPMN malignancy and showed that it can play a significant role
in developing follow-up strategies. Our results indicated that
an annual follow-up would be appropriate for scores of less
than 35, indicating an extremely low risk of cancer developing
within at least 3 years (NPV, 99.1%). Meanwhile, a 3- to 6-month
close follow-up would be recommended for scores of 35 or
higher, indicating a high potential for malignant transformation
(87.5% from our data). The main strength of this nomogram
used for follow-up is identifying patients who are at a very low
risk of developing cancer and who would benefit from less fre-
quent surveillance rather than trying to identify patients who are
at intermediate or high risk of developing cancer.

Because of the retrospective nature of our study design, we
plan to prospectively validate the applicability of our model to
designing management strategies for [IPMN lesions.

In conclusion, we can consider our nomogram as a valid
model to predict malignancy in patients with IPMN and our
findings can suggest that the follow-up schedule for patients
at high and low risk for cancer progression should be every
3 to 6 months and 12 months, respectively.
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A patient with a pancreatic neuroendocrine tumor who developed
everolimus-induced interstitial pneumonia : a case report

Naohiko YOSHIZAW A, Susumu HIJIOKA, Nobumasa MIZUNO, Kazuo HARA,
Hiroshi IMAOKA", Masahiro TAJIKA, Tsutomu TANAKA, Makoto ISHIHARA,
Yasumasa NIWA” and Kenji YAMAOY

" Departnient of Gastroenterology, Aichi Cancer Center Hospital

* Department of Endoscopy, Aichi Cancer Center Hospital

A patient in her 60s was referred to our hospital with pancreatic enlargement, Laboratory data and endo-
scopic ultrasound-guided fine needle aspiration (EUS-FNA) revealed a nonfunclioning pancreatic neuroendo-
crine tumor (WHO classification 2010 G2). Resection was contraindicated because of portal vein invasion and
extensive collateral vascularization. Everolimus (10mg/day) was started after seven months of treatment
with S-1 (an oral formulation of tegafur with the modulators gimeracil and oteracil) [ollowing its insurance
approval in Japan. Four months later, the patient developed cough and fever, and there was radiological and
clinical evidence of Grade 2 everolimus-associated interstitial pneumonia (according to the Everolimus
Proper-Usage Guide). Everolimus was replaced with steroid therapy (30mg/day), resulting in immediate
symptomatic improvement. After conclusion of steroid therapy, everolimus was restarted. The patient has
since remained on a dosage of 10mg/day of everolimus, with the tumor in a state of partial response.

(88)

I — 494
Presented by Medical*Online:



ORIGINAL ARTICLE

B e

Clinical Characteristics of Adenosquamous
Carcinoma of the Pancreas

A Matched Case-Control Study

Hiroshi Imaoka, MD,* Yasuhiro Shimizu, MD,} Nobumasa Mizuno, MD,* Kazuo Hara, MD,*
Susumu Hijioka, MD,* Masahiro Tajika, MD,* Shinya Kondo, MD,* Tsutomu Tanaka, MD,*
Takeshi Ogura, MD,* Tomohiko Obayashi, MD,* Toshiyuki Hasegawa, MD,} Yasumasa Niwa, MD,*
and Kenji Yamao, MD*

Objectives: Adenosquamous carcinoma of the pancreas (ASC) is a
variant of pancreatic ductal adenocarcinoma (PDAC), but the prognosis
remains unclear. The purpose of this study was to clarify the prognosis
of ASC using a matched case-control design.

Methods: We evaluated clinical characteristics of ASC treated between
2001 and 2011 in our institution. As controls, PDAC cases matched with
ASC cases for sex, age, pretreatment Eastern Cooperative Oncology Group
performance status, location, initial therapy and American Joint Committee
on Cancer TNM staging for pancreatic cancer were also evaluated.
Results: Of the 914 cases of pancreatic neoplasm, 28 cases (3.06%)
of ASC were identified, and 56 cases of PDAC were matched as con-
trols. Median overall survival (OS) was significantly worse for ASC
(8.38 months) than for PDAC (15.75 months; hazard ratio [HR], 1.94;
95% confidence interval, 1.07-3.51; P = 0.026). Of the 22 unresected
cases, median OS was again significantly worse for ASC (4.67 months)
than for PDAC (12.36 months; HR, 2.39; 95% confidence interval,
1.27-4.51; P = 0.007).

Conclusion: These results demonstrate that ASC is more aggressive
than PDAC.

Key Words: adenosquamous carcinoma of the pancreas (ASC),
pancreatic ductal adenocarcinoma (PDAC), endoscopic
ultrasound-guided fine-needle aspiration (EUS-FNA), matched
case-control study, pancreatic cancer

(Pancreas 2014;43: 287-290)

ancreatic neoplasms may exhibit more than one line of cel-

lular differentiation.!> Adenosquamous carcinoma of the
pancreas (ASC) is one such mixed neoplasm, exhibiting both
glandular and squamous differentiation.*® Herxheimer” reported
the first case of ASC in 1907, but despite the accumulation of
reports, most descriptions have been from case studies® and small
surgical series.® Adenosquamous carcinoma of the pancreas
has anecdotally been considered aggressive and has shown poor
prognosis compared with pancreatic ductal adenocarcinoma (PDAC).
However, as 2 recent population-based analyses reported, !
whether ASC is actually more aggressive than PDAC remains
unclear. Furthermore, many clinical trials have treated both
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PDAC and ASC equally. The purpose of this study was therefore
to clarify the clinical features and prognosis of ASC using a
matched case-control design.

MATERIALS AND METHODS

We evaluated the pathological and clinical records of
ASC and PDAC treated in our institution between 2001 and
2011. All cases were diagnosed based on cytological or histo-
logical confirmation from a surgical specimen or endoscopic
ultrasound-guided fine-needle aspiration (EUS-FNA). Patho-
logical diagnosis of ASC was made based on the following
criteria for surgical and EUS-FNA specimens. In the surgical
specimen, the tumor exhibits both glandular and squamous
differentiation, with the squamous component accounting for at
least 30% of the neoplasm.** In the EUS-FNA specimen, as-
pirate shows both glandular and squamous differentiation
characterized by an infiltrating sheetlike arrangement of po-
lygonal cells with keratinization, confirmed by cytological or
histological examination (Fig. 1).'* To distinguish between pri-
mary ASC and metastasis from another site,'* patients with any
history of squamous cell carcinoma or other cancers were ex-
cluded from this analysis.

The procedure for EUS-FNA has been described previ-
ously.'* After the procedure, one slide was air-dried and ex-
amined immediately with a rapid staining method (Diff-Quik
stain; International Reagents, Kobe, Japan) to verify adequacy
of the specimen and provide a presumptive diagnosis, if possi-
ble. Multiple passes were made in each case to provide speci-
mens for cytological studies with Papanicolaou stain. Samples
were also exposed to 10% formalin and then processed as a
tissue block for histopathological evaluation using hematoxylin-
eosin staining.

As controls, PDAC cases matched in a 2:1 ratio to ASC
cases for pretreatment Eastern Cooperative Oncology Group
performance status (0-1 or >2), initial therapy and tumor stag-
ing were also included in this study. Data were abstracted from
medical records by 2 reviewers (T.O. and T.O.) who were blinded
to case-control status. Two reviewers independently assessed
these data, and disagreements were resolved by discussion with a
third reviewer (K.Y.). In surgical cases, tumor staging was made
based on pathological findings. In unresectable cases, staging was
made based on computed tomographic results. In both situations,
staging was performed in accordance with the American Joint
Committee on Cancer staging system for pancreatic cancer. Tu-
mor response and lymph node status were determined according
to the Response Evaluation Criteria in Solid Tumor. "

Statistical Analysis
All values represent mean + standard deviation. Bivariate
analysis was performed using the Student ¢ test for continuous
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