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A Case of Pancreas
Divisum and

Hemosuccus Pancreaticus
(Santorinirrhage)

To the Editor:
Hemosuccus pancreaticus, or

bleeding from the ampulla of Vater, is
an uncommon cause of gastrointestinal
hemorrhage and can occur in the setting
of pancreas divisum1 as well as pancre-
atic tumors.2 It has never previously been
reported in association with multiple
endocrine neoplasia (MEN) syndrome.
We describe a case of hemosuccus pan-
creaticus within pancreas divisum, in a
patient with MEN type 1 (MEN-1),
which highlights specific diagnostic and
management issues that this condition
presents.

CASE REPORT
A 60-year-old woman with a parathy-

roid adenoma and a previously excised
growth hormoneYsecreting pituitary tumor
presented with weakness, lethargy, and
melena. Laboratory investigations revealed
significant anemia: hemoglobin, 80 g/L (ref-
erence range, 120Y150 g/L). She was ad-
mitted to Bankstown Hospital for blood
transfusion and further investigation.

Frank bleeding from the minor am-
pulla was visible at endoscopy. At endo-
scopic retrograde cholangiopancreatography,
cannulation of the major ampulla demon-
strated a small ventral duct suggesting pan-
creas divisum. Attempts to cannulate the
minor ampulla were aborted because of vig-
orous bleeding. An endoscopic ultrasound
and computed tomographic scan of the ab-
domen yielded no further information. Mag-
netic resonance imaging confirmed pancreas
divisum and no other abnormalities (Figs. 1A
and B).

Due to persistent transfusion-dependent
hemorrhage and concern for an occult pan-
creatic malignancy, surgical exploration and a
Whipple pancreaticoduodenectomy were per-
formed. Macroscopic examination of the
resected specimen showed pancreas divisum,
a dilated pancreatic duct with blood clot
adherent to the wall of the dilated minor pa-
pilla. There were no other abnormalities.

Histological examination of the pancreas
showed no evidence of significant pancrea-
titis (Fig. 1C), neoplasia, or pseudoaneu-
rysms, revealing only low-grade pancreatic
intraepithelial neoplasia (PanIN-1A/1B).
(Fig. 1D). Following surgical intervention,
the patient’s melena and transfusion require-
ments ceased. She made a complete recovery
after surgery.

DISCUSSION
Hemosuccus pancreaticus is asso-

ciated with chronic pancreatitis,3 visceral
pseudoaneurysms,4 and pancreatic mi-
crocystic adenoma.2 Chronic pancreati-
tis in the setting of pancreas divisum
has been known rarely to present with
hemosuccus pancreaticus.1 Our case il-
lustrates the occurrence of ampullary
bleeding (or santorinirrhage: bleeding
from the duct of Santorini) in associa-
tion with pancreas divisum; however,
extensive investigations, including com-
puted tomography, endoscopic ultrasound,
and magnetic resonance cholangiopan-
creatography, revealed no pancreatitis or
potential site of hemorrhage such as pseu-
doaneurysm. In the absence of pancreati-
tis, the ongoing bleeding led us to surgical
exploration for a suspected pancreatic

FIGURE 1. A, Magnetic resonance
imaging for investigation of
persistent santorinirrhage reveals a
dorsal pancreatic duct draining
through the minor papilla, and a
separate ventral duct, indicating
pancreas divisum, indicated by the
arrow. B, Magnetic resonance image
of a large dorsal duct of Santorini,
with no communication with ventral
duct or major papilla, confirming
pancreas divisum, indicated by the
arrow. C, Hematoxylin-eosin stain of
representative region of pancreas
showing no evidence of significant
pancreatitis. D, Pancreatic
intraepithelial neoplasia 1A and 1B
lesions (arrows) were the only
significant histological findings.
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tumor without identification of a causative
factor or bleeding site.

The incidence of pancreatic tumors
in pancreas divisum has been documen-
ted as 12.5%,5 which is higher than the
incidence in the normal population. No
tumors were present in the resected spec-
imen, with the only abnormality being
PanIN-1A/1B, which is a common find-
ing, likely incidental and not related to
the hemorrhage.6

The presence of a parathyroid ade-
noma and a prior pituitary tumor in our
patient confirms a clinical diagnosis of
MEN-1.7 As pancreatic microadenoma-
tosis has been well described in MEN-1,8

it was anticipated that this may be a
possible histological finding in the
absence of pancreatitis or pseudoaneu-
rysms, but the only histological abnor-
mality identified in the resected specimen
was PanIN-1A, despite examination of the
complete specimen. PanIN has not been
previously described in patientswithMEN;
however, such low-grade lesions are pre-
valent in all pancreata, with aging.6,9

Obscure gastrointestinal hemor-
rhage can present a diagnostic challenge,
and the pancreas should be considered
as a potential source for sporadic bleed-
ing.10 Hemorrhage from the ampulla can
present with transfusion-dependent ane-
mia, and patients with pancreas divisum
or cancer-susceptible states such as
MEN-1 pose a therapeutic dilemma due
to the increased risk of occult malig-
nancy.5,7 In the absence of an identifiable
cause, surgical management should be
directed at cases of refractory anemia
and/or if there is significant risk of
malignancy.
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Vitamin D3 in Operable
Periampullary and
Pancreatic Cancer

Perioperative Outcomes
in a Pilot Study
Assessing Safety

To the Editor:
Periampullary carcinomas consti-

tute 30% of all malignant tumors arising

from the pancreatic head. In 2001, the
prevalence of periampullary cancers in
India was estimated to be 14,230.1

Periampullary cancers are a heteroge-
neous group of tumors, both in terms of
their biological and clinical courses.
With the absence of established efficacy
of chemoradiotherapeutic agents in peri-
ampullary cancers in the adjuvant or
neoadjuvant setting, there remains a
persistent need to explore the possibility
of agents like vitamin D3 as antineoplas-
tic agents. Before studies on any drug
can be undertaken for therapeutic pur-
poses, it is essential to prove the safety
of such an agent in human subjects.
Calcitriol is already being investigated
extensively.2,3 The safety of intramuscu-
lar vitamin D3 in human subjects has
been proven safety (for vitamin D
deficiency).4Y6 It is easy to administer
and has a sufficiently long half-life (7Y10
days). Because its safety in patients
with operable periampullary and pan-
creatic cancers has never been tested, we
decided to evaluate the safety of the drug
in such patients undergoing pancreatico-
duodenectomy (PD) in the perioperative
setting so as to assess its influence on
surgical outcomes (if any). Considering
that PD is associated with high morbid-
ity, it is important that any agent used
before this procedure must not negatively
influence outcomes.

We conducted a prospective open-
label study in the Department of Gastro-
intestinal Surgery of the Tata Memorial
Hospital to assess the safety and efficacy
of a single therapeutic intramuscular in-
jection of 200,000 IU (5 mg) cholecalci-
ferol (vitamin D3 [Arachitol]; Solvay
Pharma India Ltd) in patients with
periampullary and pancreatic head can-
cers undergoing curative PD. The study
was carried out between August 1, 2006,
and April 30, 2007.

The inclusion criteria were the
following:
1. all patients undergoing surgery for his-

tologically or cytologically confirmed
or suspected periampullary cancer,

2. serum calcium levels of 1.75 to 2.65
mmol/L,

3. adequate hepatic functions (bilirubin
level of 1.5 times the upper limit of
normal or lesser),

4. adequate renal functions (serum
creatinine of 2 times the upper limit
of normal or lesser), and
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5. normal findings for hemoglobin
level (11Y14 g/dL)/white blood cell
count (4000Y11,000 per microliter)/
platelet count (1.5Y4.5 ! 105 per
microliter).

The exclusion criteria were the
following:
1. patients with history of hypercalce-

mia (serum calcium, 92.75 mmol/L),
2. patients with disordered calcium

metabolism (primary hyperpara-
thyroidism [hypercalcemia with
inappropriately elevated serum para-
thyroid hormone levels], thyro-
toxicosis, Paget disease, significant
renal impairment [serum creatinine,
90.15 mmol/L], significantly ele-
vated early-morning 2-hour urine
calcium/creatinine excretion index
[90.8]),

3. history of any calcium-lowering ther-
apy in the previous 2 weeks (current
treatment with calcitriol or high-
dosage oral calcium supplements
[1200 mg/d of elemental calcium]),
and

4. patients with any other contraindica-
tions for vitamin D treatment (liver
disease [alanine aminotransferase or
aspartate aminotransferase level of
greater than 2 times the upper limit
of the reference range]).

A single intramuscular injection of
200,000 units of vitamin D3 was admin-
istered on the day before surgery.

Definitions of
Postpancreatectomy
Complications

We use the following definitions
for identification of complications after
PD:

Pancreatic Fistula was defined
according to International Study Group
on Pancreatic Fistula.7

Biliary leak was defined as persis-
tent biliary drainage from the drain
placed in the right upper quadrant and
confirmed by hydroxy iminodiacetic acid
scan.

Chyle leak was defined as persis-
tent discharge of white Bchylelike[ fluid
in the postoperative period in the pre-
sence of no associated clinical symptoms
with normal drain fluid amylase on
postoperative days 3 and 7.

Assessment of Toxicity and
Response

Before starting therapy, all patients
underwent a clinical assessment and
measurement of complete blood cell
count, renal function tests including
blood urea and serum creatinine, serum
electrolytes, liver function tests, and
blood glucose levels.

Serum calcium levels were per-
formed before administering the injection
and on the third and seventh post-
operative days (elevations in the levels
to 92.75 mmol/L were looked into).
Serum electrolytes and renal functions
were routinely performed postopera-
tively. Liver function tests were per-
formed postoperatively in all operable
cases, and if indicated, in inoperable
patients.

We routinely placed a nasojejunal
tube (intraoperatively) in all patients
undergoing PD. We thus began enteral
feeds from the first postoperative day,
thereby overcoming the confounding
effects that total parenteral nutrition
may have on the measurements of
serum calcium.

Twenty-nine patients were pre-
operatively given intramuscular vitamin
D3, of which, 19 (12 men and 7 women)
were ultimately resectable. The mean age
was 54.2 T 8.6 years (range, 36Y71
years). No local or systemic toxicity as
a result of the injection was noted in any
of the patients. The mean serum calcium
levels recorded are provided in Table 1.

The histological patterns encoun-
tered included 11 cases of ampullary
adenocarcinomas, 4 cases of duodenal
adenocarcinomas, and 2 cases eachof pan-
creatic head adenocarcinoma and lower
common bile duct cholangiocarcinomas.

The morbidity rate was 15.7%
(3/19). There was 1 case each of pancre-
atic fistula, biliary fistula, and chyle leak.
All these were managed conserva-

tively. There were no adverse events as
defined by the National Cancer InstituteY
Common Toxicity Criteria 1999. There
were no mortalities recorded. The aver-
age hospital stay was 17.7 T 9.4 days
(range, 9Y39 days).

Exocrine pancreatic cancer is char-
acterized by infiltration of surrounding
blood vessels and perineural tissues,
spread to regional lymph nodes, and
early vascular dissemination. Subclinical
metastases are present in most patients at
the time of diagnosis, even when findings
from imaging studies are normal. There-
fore, disease recurrence occurs in 80% to
90% of patients after potentially curative
surgery.8 These findings indicate that
treatment regimens that are effective
against systemic metastasis are needed.
Furthermore, if one is to believe the
theory of malignant cell dissemination
during curative surgery, then an agent
that can reduce hematogenous tumor cell
shedding at the time of surgery would
play an important role in tumor control.

Although postoperative gemcita-
bine significantly delayed the development
of recurrent disease after complete resec-
tion of pancreatic cancer when compared
with observation alone,9 randomized
trials using neoadjuvant chemotherapy
(gemcitabineValone and in combination
with cisplatin) have yet to show convinc-
ing results.

The antineoplastic properties of
vitamin D3 include the following: anti-
proliferation activity by inducing cell
cycle arrest in G1 phase, induction of
differentiation, reduction in invasion
and angiogenesis, growth inhibition,
and antiapoptosis.

Furthermore, vitamin D receptors
(VDRs), and enzymes involved in the
synthesis and degradation of vitamin D,
have now been identified in many
nonneoplastic peripheral tissues, includ-
ing colon, pancreas, brain, lymph nodes,
and keratinocytes, suggesting a role for
vitamin D in the regulation of normal
cellular growth at a local level.

1, 25-Dihydroxyvitamin D (calci-
triol), the most active metabolite of
vitamin D, has significant antineoplastic
activity in preclinical models. Vitamin D
induces cell cycle arrest at the G1/S
checkpoint.10 By its action on the levels
of E-cadherin, vitamin D3 exerts its anti-
invasive role in tumor tissues expressing
VDRs.11

TABLE 1. Mean Serum Calcium Levels
Recorded

Day
Mean T SD,
mmol/L

Range,
mmol/L

Preoperative 2.17 T 0.160 1.9Y2.5
Postoperative

day 3
1.97 T 0.132 1.75Y2.25

Postoperative
day 7

1.97 T 0.156 1.75Y2.32
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Albrechtsson et al12 have clearly
demonstrated the expression of VDR in
pancreatic cancer cell lines using reverse
transcriptase polymerase chain reaction
and Northern blotting. They deduced
that vitamin D analogues caused a
reduction in cell numbers in pancreatic
cell lines, although they believed that in
vivo studies were needed to confirm
these findings.

So far, Evans et al3 reported a
phase 2 trial of the vitamin D analogue
Secocalcitol (EB 1089) in patients with
inoperable pancreatic cancer. They noted
that this analogue was well tolerated in
pancreatic cancer, and there was a degree
of the anticipated dose-dependent hyper-
calcemia, with most patients tolerating
the maintenance treatment. Thirty per-
cent of patients had stable disease over a
median of 168 days. The time to
treatment failure ranged from 22 to 847
days, with a median survival of approxi-
mately 100 days. The authors concluded
that further studies were necessary to
determine if this agent would have any
benefit in minimal disease states of
pancreatic cancer. Furthermore, Evans
et al3 also noted that calcitriol requires
close monitoring of a number of para-
meters and a long duration of treatment.
Moreover, dose escalation is fraught with
the risks of hypercalcemia (a known
precipitant of acute pancreatitis).

The morbidity rate of 15.7%
encountered in our series was well within
the accepted rates for morbidity (20%Y
30%) after PD.13 There was no deviation
from the normal course, either intra-
operatively or postoperatively, that would
suggest that the vitamin D3 administration
had any adverse effect on outcome.

The ability of a vitamin D3 supple-
ment to maintain sustained levels of
vitamin D3 in the body provides
the benefits of vitamin D3 not only in
the perioperative period but also in the
postoperative period. The levels of
vitamin D3 reach a nadir at 4 to 6
months, negating the need for repeated
administration. All these point to the fact
that we are potentially looking at an
agent lacking the side effects of conven-
tional chemotherapy and yet having the
desired antineoplastic action against
periampullary and pancreatic cancers.

Our study confirms the safety of
intramuscular vitamin D3 in patients with
operable periampullary and pancreatic

head cancers. These safe outcomes can
now provide fresh impetus to further
evaluate the antineoplastic efficacy of
intramuscular cholecalciferol in trials
dealing with patients with operable peri-
ampullary and pancreatic head cancers.
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A Loss of Function
Polymorphism

(G191R) of Anionic
Trypsinogen (PRSS2)
Confers Protection
Against Chronic

Pancreatitis

To the Editor:
Chronic pancreatitis (CP) is a con-

dition characterized by a progressive and
irreversible destruction and fibrosis of
the exocrine parenchyma, resulting in
exocrine pancreatic insufficiency with
maldigestion and endocrine failure lead-
ing to diabetes.1 Cationic trypsinogen
(PRSS1), anionic trypsinogen (PRSS2),
and mesotrypsinogen (PRSS3) are the 3
different trypsinogen isoforms described
in human pancreatic secretions. Altera-
tions in the genes encoding cationic tryp-
sinogen (PRSS1)2 and serine protease
inhibitor Kazal type 1 (SPINK1) have
been associated with various forms of
chronic pancreatitis.3,4

Autosomal dominant hereditary
chronic pancreatitis is associated with
PRSS1 variants, namely, R122H and
N29I, which are particularly prevalent
among families with inherited chronic
pancreatitis. Both R122H and N29I
cause increased autoactivation of trypsi-
nogen, whereas the R122H mutation also
results in increased trypsin stability.5

Serine protease inhibitor Kazal
type 1 acts as a specific trypsin inhibitor,
and a singleYamino acid substitution,
p.N34S, appears to be a risk factor for
various sporadic forms of chronic pan-
creatitis. Indeed, N34S is enriched in
patients with idiopathic chronic pancrea-
titis3 and in those with alcoholic chronic
pancreatitis.6 In addition to SPINK1,
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recent evidence points to a possible in-
volvement of PRSS2 gene variants in
chronic pancreatitis. PRSS2 maps to
chromosome 7q35 and consists of 5
exons.7 In a search for disease-associated
alleles, a PRSS2 variant that appeared
to be protective against chronic pancre-
atitis has been recently identified. The
particular substitution arose from a
c.571G9A transition in exon 4 and lead-
ing to a glycine by arginine exchange at
codon 191 (p.G191R).7 The G191R var-
iant was present in 220 (3.4%) of 6459
controls but in only 32 (1.3%) of 2466
affected individuals (odds ratio [OR],
0.37). Although association studies are
a potentially powerful approach to iden-
tifying disease-associated variants for
common multifactorial diseases such as
chronic pancreatitis, results are not
always consistently reproducible. Ideally,
the most robust way to assess a relatively
rare protective allele is to test the thesis
in a population with a high disease fre-
quency. The prevalence of chronic pan-
creatitis in Hungary is particularly high
and is with 40 to 60 cases per 100,000
inhabitants among the highest world-
wide.8 To this end, we analyzed whether
G191R is a protective variant against
chronic pancreatitis in this population.

The study was approved by the
local medical ethical review committee,
and all subjects gave their written in-
formed consent. Patient recruitment took
place from January 2002 to July 2002 in
the MÁV Hospital, Budapest, Hungary.
All subjects studied were of Hungarian
origin. The group of patients with
chronic pancreatitis (CP) consisted of
140 adult patients (97 males and 43
females), with a mean age of 52.6 years
(SD, 13.4 years; range, 7.3Y80.1 years).
Three patients (2%) had a family history
of CP, 70 patients (50%) had an alcohol-
induced CP, 43 patients (31%) were
classified as having idiopathic CP,
whereas in 24 patients (17%), other
causes were identified. The clinical
diagnosis of CP was based on standard
criteria outlined elsewhere.9 The ethni-
cally matched control group of this study
was obtained from 2 different sources.
All 350 controls were unrelated, healthy
individuals of Hungarian origin who
do not have pancreatic disease. A total
of 220 controls (128 females and 92
males) were sampled at the Semmelweis
University and lived in Budapest and

suburban area. A second, separate, con-
trol population of 130 samples (66
females and 64 males) was obtained
from the University of Szeged in south-
ern Hungary.

Discrimination between heterozy-
gotes and wild-type G191R variant was
performed using 2 independent methods.
The use of molecular beacons on the
iCycler (Bio-Rad Laboratories) afforded
a fine discrimination between wild type
and heterozygotes as shown in Figure 1.

Method A (Nijmegen). A dual-
color, allele-specific discrimination assay
using molecular beacons and the iCycler
iQ Multicolour Real-Time Detection
System (Bio-Rad Laboratories) was
applied. Polymerase chain reaction
(PCR) was performed using primers as
described previously7 in the presence of
the developed molecular beacons. 6-
carboxy-fluorescein-labeled wild-type
beacon (5¶-CGC GTC ATC CTT GCC
TCCCTCGAGGAAGCCGACGCG-3¶)
and the hexachloro-6-carboxy-fluorescein-
labeled mutant beacon (5¶-CGC GTC ATC

CTT GCC TCT CTC GAG GAA GCC
GACGCG-3¶). The 25-KL reactionmixture
contained 200 ng of genomic DNA,
10 mmol/L Tris/HCl (pH 9.0), 50 mmol/L
KCl, 0.1% Triton X-100, 4 mmol/L
MgCl2, 0.25 mmol/L dNTPs, 5 pmol of
each primer, 200 nmol/L of each beacon,
and 2.5 U Taq polymerase. The PCR
conditions were 3 minutes at 95-C, then
40 cycles of 30 seconds at 95-C, 30 sec-
onds at 59-C, and 30 seconds at 72-C.
Fluorescent signals were measured at
59-C. Genotypes were assigned using
the iCycler iQ Optical System Software
version 3.1 (Fig. 1).

Method B (Berlin). Melting curve
analysis. We performed melting curve
analysis for the G191R alteration using a
pair of fluorescence resonance energy
transfer probes and the LightCycler
(Roche Diagnostics) as described pre-
viously. We used similar primers for the
PCR of exon 4 as described above.7

Data were analyzed using Graph-
Pad InStat version 3.05 for MSWindows
(GraphPad Software, San Diego, Calif ).

FIGURE 1. Identification of the G191R allele. The upper panel shows discrimination of
the G191R variant from the wild-type allele on the iCycler, whereas the lower panel
shows discrimination of G191R from the wild-type allele on the LightCycler.
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Fisher exact test was used to estimate
differences in the presence of genotype
frequencies of G191R among the study
groups. Odds ratios with 95% confi-
dence interval (95% CI) were calculated
by using logistic regression analysis
for the G191R genotype frequency. The
distribution of the G191R genotype
frequency of the control population was
tested for the Hardy-Weinberg equili-
brium. The Cochran-Armitage test was
used to test for trends in the proportions
of genotypes between the patients and
controls. With the present sample size,
we had a power of 80% at a significance
level of 0.05 to detect an OR of less
than 0.7.

We detected one G191R hetero-
zygote in the CP population (1/140,
0.7%) but 19 heterozygotes among 350
controls (19/350, 5.4%). The difference
was statistically significant (P = 0.0096;
OR, 0.13; 95% CI, 0.017Y0.945). The
robustness of this finding was confirmed
using the Cochran-Armitage test for
trends which yield a significant differ-
ence (P = 0.02). The G191R genotype
frequency of 5.4% in the Hungarian
controls in our study was significantly
higher than that of 3.4% found in the
previously studied European popula-
tions originating from Austria, Czech
Republic, France, Germany, Italy, The
Netherlands, Romania, Spain, and Swit-
zerland (P = 0.0319; OR, 1.6; 95% CI,
1.006Y2.6). We did not find patients or
controls that were homozygous for the
variant. The frequency of the G191R
genotypes in the control population was
consistent with the Hardy-Weinberg
equilibrium. (P = 0.87)

This study confirmed that the
PRSS2 G191R gene alteration protects
against CP. This variant was present in
0.7% of CP patients but in 5.4% in
unaffected individuals (OR, 0.13). The
frequency of the G191R allele in the
Hungarian control population is appreci-
ably higher compared with other Eur-
opean populations. This is the first
genetic study analyzing the PRSS2
gene variant in a Hungarian population
and the first to confirm the initial
European study published in 2006.7 We
selected a Hungarian population because
the lifetime risk to develop CP is among
the highest in Europe, in part due to the
high level of alcohol abuse.10 The
strengths of the present study on CP

risk are based on a large sample size and
a homogeneous study cohort of a single
ethnic group.

In contrast to many other genetic
association studies, we were able to
replicate the findings from the pioneer
study. It appears rather the rule that a
genetic variant is associated with a
disorder in some populations but not in
others. Such interstudy heterogeneity has
been reported for many complex com-
mon diseases, and a significant hetero-
geneity between studies on the same
topic has been shown. This is certainly
true for studies in pancreatic disorders.
For example, one study in 115 patients
linked the UGT1A7*3 allele to pancrea-
tic cancer and alcoholic CP,11 but these
data were refuted by a much larger study
analyzing almost 1000 patients.9

Our data suggest that the concept
of the PRSS2 G191R allele as a
protective factor in CP holds for various
populations and that it enjoys wider
applicability.

One important aspect is that func-
tional data support the role of the G191R
variant in causing CP.7 Recombinant
R191 protein has no trypsin activity
owing to the introduction of a new
tryptic cleavage site that renders the
enzyme hypersensitive to autocatalytic
proteolysis. This led to the speculation
that the G191R PRSS2 variant mitigates
intrapancreatic trypsin activity and
thereby protects against CP.

This study reiterates the impor-
tance of trypsinogen in the pathophysiol-
ogy of CP. PRSS1 mutations lead to
increased autoactivation of trypsin and
disease susceptibility, whereas a specific
PRSS2 variant that lacks trypsin activity
apparently protects against CP.
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MÁV Hospital
Budapest, Hungary

JoostPHDrenth@CS.com

Pancreas & Volume 36, Number 3, April 2008 Letters to the Editor

* 2008 Lippincott Williams & Wilkins 319

Copyright @ 2008 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



1A7 are not involved in pancreatic diseases.
J Med Genet. 2005;42(10):e62.

10. Varvasovszky Z, McKee M. Problem drinking
among hospitalized patients in Hungary.
Alcohol Alcohol. 2000;35(6):574Y579.

11. Ockenga J, Vogel A, Teich N, et al. UDP
glucuronosyltransferase (UGT1A7) gene
polymorphisms increase the risk of chronic
pancreatitis and pancreatic cancer.
Gastroenterology. 2003;124(7):1802Y1808.

A Peculiar Variant
of Pancreatoblastoma

in an Adult
To the Editor:

Among pancreatic solid tumors,
acinar cell carcinoma (ACC), pancrea-
toblastoma, solid pseudopapillary neo-
plasm (SPN), and endocrine tumor are
grouped together as nonductal tumors.
Such nonductal tumors overlap mor-
phologically and immunophenotypically,
and the prognoses are usually favorable
in comparison with the prognosis of
ductal adenocarcinoma. We report a
case of nonductal solid tumor of the
pancreas with an extremely rare histol-

ogy and a favorable outcome. Although
squamoid corpuscles were not seen, the
morphological features raise the possi-
bility that this tumor may be related to
pancreatoblastoma. On the other hand,
the immunophenotypic features may
make an argument for a neoplasm of
mixed endocrine and solid pseudopapil-
lary differentiation.

CASE REPORT
The patient was a 74-year-old woman

in whom a 3-cm tumor was discovered during
a routine check-up 3 years previously. The
tumor was located between the pancreas and
the inferior vena cava (Fig. 1A). The patient
was followed up with periodic computed
tomographic scanning, but the tumor enlarged
to 4.5 cm, and she underwent surgical
excision. Biochemistry tests did not show
any abnormalities, and levels of tumor
markers (carcinoembryonic antigen [CEA],
carbohydrate antigen 19-9 [CA19-9]) were
normal. At surgery, the tumor was found to
adhere to the pancreas, but it was easily
enucleated. It was also easily peeled from the
inferior vena cava.

Grossly, the tumor was covered by
a thick fibrous capsule and measured 3! 4!

5 cm. The cut surface revealed a solid mass
with some bleeding and degeneration prob-
ably secondary to a circulatory disorder.
Tumor necrosis was not seen.

Histologically, various patterns of
tumor cell proliferation were seen, but we
were able to divide them into 2 components
(biphasic appearance) on low-power view
(Fig. 1B). One was an Borganoid^ or differ-
entiated component, comprising trabeculae
and nests (Fig. 1C), in which cell density
was comparatively high; mitotic figures
were observed with a frequency of 6 per
50 high-power fields. Nuclei of the tumor
cells were round or oval with a Bsalt-and-
pepper^ chromatin pattern. Some cells had
prominent nucleoli, and the cytoplasms
were weakly eosinophilic. The second was
an Benigmatic^ or dedifferentiated or undif-
ferentiated component, showing solid, reti-
cular, and cystic structures (Fig. 1D)
associated with bleeding, edema, and hya-
line degeneration. Mitotic figures were
observed with a frequency of 3 per 50 high-
power fields. Nuclear features were approxi-
mately similar to those of the organoid
component. Tumor cells in the degenerated
areas had clear or vacuolated cytoplasms. In
addition to these 2 components, some small
ductules were intermingled throughout the
tumor. Squamoid corpuscles were not seen.

FIGURE 1. A, Computed tomographic finding. The tumor is located between the pancreas and the inferior vena cava.
B, Histological finding of the tumor (hematoxylin-eosin staining, original magnification !200). On low-power view, the tumor
shows a biphasic appearance; an organoid component (left) and an enigmatic component (right). C, Histological finding of the
organoid component (HE staining, original magnification !400). Cellular trabeculae or nests are seen. Nuclei of the tumor cells are
round or oval with a salt-and-pepper chromatin pattern. D, Histological finding of the enigmatic component (HE staining, original
magnification !400). Degenerated reticular structure with bleeding is seen.
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The stroma was fibrous, and intracapsular
invasion and microvascular invasion were
found in the marginal areas of the tumor. A
small amount of pancreatic tissue and a
small lymph node were found close to the
fibrous capsule, but neither invasion nor
metastasis was observed.

Immunohistochemically, both the orga-
noid and enigmatic components were posi-
tive for AE1/3 (pan-cytokeratin [CK]), but
the enigmatic component showed stronger
expression of vimentin than that of AE1/3
(Table 1). Both components were diffusely
positive for CK8 and CK18, but negative
for CK7 and CK19. Markers of squamous
epithelium and basal cells, CK5/6, CK10/
13, 34AE12, and p63, were all negative.
Regarding pancreatic endocrine and exo-
crine markers, widespread expression of
endocrine markers, such as chromogranin
A (CgA), synaptophysin, and CD56, was
found in the organoid component, whereas
patchy expression of trypsin, an exocrine
acinar cell marker, was found. In the
enigmatic component, expression of CD56

was also widespread, but expression of CgA
and trypsin was poor. Expression of amylase
and >-1-antichymotrypsin was weak in
either component. Regarding hormones, a
few pancreatic polypeptideYpositive cells
were observed in the organoid component.
Expressions of CA19-9 and CEA were
minimal. Regarding cell proliferationY
related markers, Ki-67Y and topoisomerase
IIYpositive cells were more frequently scat-
tered in the organoid component than in the
enigmatic component, but the number of
positive cells was extremely low in both
components. Expression of cyclin D1 was
more widespread in the organoid compo-
nent, and aberrant nuclear expression of A-
catenin was widespread in the enigmatic
component. Of other markers, nestin, a stem
cell marker, was widely expressed in the
enigmatic component, but c-kit, another stem
cell marker, was not expressed in either
component. There were a few cells that
stained positively for progesterone receptors
in the enigmatic component. CD10 was
widely expressed in both components.

Since this tumor was removed, there
has been no recurrence and/or metastasis for
9 years.

DISCUSSION
We consider the tumor described

herein to be a solid tumor occurring
primarily in the pancreas because it was
close to the pancreas and because it
expressed specific markers for the pan-
creas, such as trypsin. In addition, we
consider that the tumor is a nonductal
tumor from both the morphology and the
keratin expression pattern of CK7j,
CK19j, CK8+, and CK18+. It can be
distinguished from high-grade malig-
nant carcinoma because the patient has
such a good outcome and because the
tumor did not have features suggestive
of high-grade malignancy, such as tumor
necrosis, a high number of mitotic
figures, or high proliferative activity.
However, it is difficult to place this
tumor into any of the current World
Health Organization classifications of
pancreatic exocrine or endocrine neo-
plasms because the tumor had the
enigmatic component.

The tumor had a biphasic (or
multiphasic, if the small ductular com-
ponent is included) appearance. Among
pancreatic neoplasms, this appearance
is often seen in pancreatoblastoma,
which has various degrees of differen-
tiation to acinar, ductal, and endocrine
cells.1Y3 Generally, pancreatoblastoma is
seen in children, but adult cases have
been reported.4Y9 However, the tumor
we describe here did not have several
of the histological characteristics of
pancreatoblastoma. For example, a
major component of pancreatoblastoma
is generally the presence of tumor cells
with acinar differentiation, and mor-
phologically, an acinar arrangement is
seen throughout the tumor.1 In the
tumor we describe, acinar differentia-
tion (trypsin-positive cells) was found
only in the organoid component, and it
was less prominent than endocrine
differentiation. Thus, acinar differentia-
tion was a minor component of the
tumor. In addition, squamoid corpus-
cles, regarded as essential to the diag-
nosis of pancreatoblastoma,1,8 were not
found, and the expression of squamous
epithelium markers was also poor.
Nevertheless, the possibility of being a
peculiar variant of pancreatoblastoma

TABLE 1. Results of Immunohistochemical Staining
Antigen Organoid Component Enigmatic Component

CK AE1/3 + T

CK8, CK18 + +

CK7, CK19, CK20 j j
CK5/6, CK10/13, CK 34AE12 j j
p63, maspin j j
Vimentin j +

Trypsin + j
Amylase T T

>-1-Antichymotrypsin T T

CgA + j
Synaptophysin + T

CD56 + +

Insulin, glucagon, somatostatin j j
Pancreatic polypeptide T j
CA19-9 T T

CEA T j
>-Fetoprotein j j
MUC1, MUC2 j j
Ki-67 0.13% 0.01%

Topoisomelase II> 1.92% 0.03%

Cyclin D1 + T

p53, bcl-2 j j
A-catenin T +

Nestin j +

c-kit j j
PgR j T

CD10 + +

Staining was classified as widespread or scattered (+), extending across the whole tumor; partial or singular (single
cell) (T); or negative (j). For Ki-67 and topoisomelase IIá, a minimum of 1000 tumor cells were counted in areas in which
positive cells were concentrated, and labeling indices were calculated as the number of positive cells per 100 tumor cells
and expressed as percentages.

MUC indicates mucin core protein.
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cannot be definitively excluded because
the enigmatic component appears to be
similar to the undifferentiated solid areas
that are sometimes seen in pancreatoblas-
tomas, and the expression of A-catenin
raises the possibility that this tumor may
be related to pancreatoblastomas.10 In
adult patients with pancreatoblastomas,
the outcome is usually fatal, the mean
survival time is 10 months8 to 2 years,4

but prolonged survival times were
reported even in the presence of multi-
ple hepatic metastases.6,10 Encapsulated,
as seen in our tumor, tumors have a bet-
ter prognosis.8

A biphasic or multiphasic appear-
ance is sometimes observed in ACCs.
However, ACC was not considered as a
diagnosis in this case because the
tumor did not consist mainly of acinar
differentiated cells. The organoid com-
ponent in this case showed expression
of both endocrine markers and acinar
markers, such that if considering only
this component, we might diagnose the
tumor as an endocrine tumor with focal
acinar differentiation. It has been
reported that some endocrine tumors
show acinar differentiation. Alterna-
tively, we might be able to regard this
component as a mixed acinar-endocrine
carcinoma, although such carcinoma is
considered a variant of high-grade
ACC in the World Health Organization
classification system. However, in neither
case have there been reports of these
tumors occurring in association with an
enigmatic component. Regarding the
enigmatic component, we noticed that
the histological and immunohistologic
features resemble those of SPN. For
example, the enigmatic component con-
sisted of small, round or oval cells
forming solid, reticular, and cystic struc-
tures; widespread expression of vimentin,
distinct expression of endocrine markers
(CgAj, CD56+); expression of PgR,
CD10, and nestin; and abnormal nuclear
expression of A-catenin. These are all
characteristics of SPN. Thus, this unique
neoplasm may expand the category of
mixed pancreatic neoplasms to include
a mixture of endocrine and solid
pseudopapillary cell types. We could
not clearly identify tumor cells of the
enigmatic component as tumor cells of
SPN in this case alone, but additional
reports of similar cases may clarify the
identification.

Finally, pancreatic nonductal
solid tumors, such as ACC, pancreato-
blastoma, SPN, and endocrine tumor,
often show overlapping pathomorphol-
ogy, and the tumor described herein is
thought to be such a tumor. Predicting
outcome on the basis of histology is
difficult; at the very least, differential
diagnosis from high-grade malignant
carcinoma is recommended.
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Plasma Glutamine
Levels Are Negatively
Correlated With the
Severity of Acute

Pancreatitis

To the Editor:
Glutamine infusions are frequently

given in severe acute pancreatitis, but to
date, there is little evidence to justify this
treatment. We set out to assess the
prognostic value of plasma glutamine
levels and to establish a rationale for glu-
tamine substitution in acute pancreatitis.

In acute experimental pancreatitis,
glutamine has been shown to stabilize
intestinal barriers and reduce pancreatic
infection.1,2 On this basis, it seems
mandatory to ensure that intravenous
glutamine (dipeptide) is infused into
the patients who are critically ill with
severe acute pancreatitis. Unfortunately,
there is no routine parameter available for
assessing the individual glutamine status.

Therefore, our aim was to evaluate
whether plasma glutamine levels in acute
pancreatitis can be used routinely as a
valid biomarker to justify glutamine-
enriched nutritional support.

Free amino acid concentrations in
plasma were assessed on admission and
after 72 hours in a prospective single-
center study involving 26 fasted patients
(17 men and 9 women; median age,
58 years [range, 31Y86 years]), using
reversed-phase high-performance liquid
chromatography. Free amino acids were
initially obtained using orthophthaldial-
dehyde and 3-mercapto-propionic acid,
which were subsequently separated in an
RP-C18 column by gradient elution. A
fluorometric method was used for detec-
tion (Ex L, 330 nm; Em L, 450 nm).
Quantitative evaluations were based
on repeated analyses of amino acid stan-
dard mixtures, using norvaline as an
internal standard (coefficient variation,
4.2%Y6.8%).3

Acute pancreatitis was diagnosed
on the basis of characteristic signs and
symptoms (upper abdominal pain with
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or without guarding and/or rebound
tenderness, nausea with or without
vomiting), elevated serum enzymes, and
abnormal contrast-enhanced computed
tomography findings, scored according
to Balthazar et al.4 The etiology of acute

pancreatitis was biliary disease in 13
(stones in gallbladder and/or common
bile duct), alcohol abuse in 9 (960 g
pure alcohol/day), and unknown in 4
patients. Plasma glutamine levels were
then considered in the context of all

relevant parameters for the severity of
the disease.5

The study was approved by the
ethics committee of the Georg-August
University of Göttingen (January 24,
2003).

Overall, plasma glutamine levels
were significantly lower in our group of
patients who had been diagnosed with
severe acute pancreatitis (mean T SD,
405.8 T 131.4 Kmol/L) compared with
those reported in a healthy control
group (655 T 84 Kmol/L, P G 0.0001).6

Only 5 patients had a Bnormal[ plasma
glutamine level on admission (reference
range, 487Y823 Kmol/L, defined as
mean T 2 SD) and only 3 after 72
hours. We therefore decided to use the
median glutamine level recorded on
admission (384 Kmol/L) as the cutoff
value.

Lower plasma glutamine levels on
admission were associated with increas-
ing pain (P = 0.026). After 72 hours,
low levels were associated with old age
(Q60 years, P = 0.016), increasing pain
(P = 0.016), rebound tenderness on ad-
mission (P = 0.005), and a Ranson

TABLE 1. Association Between the Change in Plasma Glutamine Levels From Admission to 72 Hours and Patients’ Characteristics*
Blood Glutamine Levels

Strata No. Patients On Admission After 72 h Change (U/mL) P†

All subjects 26 405.8 T 131.4 378.8 T 126.1 j27.0 T 109.6 0.22

Age, yrs

G60 12 416.4 T 170.1 435.5 T 124.7 19.1 T 106.6 0.57

Q60 14 396.8 T 92.5 330.2 T 109.1 j66.5 T 99.2 0.04

Etiology

Alcoholic 9 389.5 T 156.7 408.1 T 163.1 18.5 T 102.5 0.65

Biliary 13 427.6 T 110.8 359.3 T 111.1 j68.2 T 97.1 0.04

Idiopathic 4 371.9 T 158.1 376.3 T 89.0 4.4 T 139.2 1.00

Pain intensity

j5 5 520.2 T 165.6 530.3 T 126.7 10.1 T 142.6 1.00

6Y7 9 409.3 T 151.6 407.3 T 88.5 j2.0 T 115.9 1.00

8+ 11 360.9 T 62.2 298.7 T 77.6 j62.2 T 92.0 0.07

Ranson score (48 h)

0Y1 12 382.7 T 130.6 401.3 T 97.1 18.6 T 11.7 0.68

2Y3 9 456.3 T 145.4 415.2 T 146.3 j41.1 T 106.5 0.30

4+ 5 370.3 T 99.3 259.2 T 90.7 j111.1 T 49.8 0.062

Imrie score (48 h)

0Y1 13 379.7 T 127.3 400.7 T 91.1 21.0 T 14.9 0.45

2+ 13 431.9 T 135.3 356.9 T 154.2 j75.0 T 95.0 0.027

Balthazar score (72 h)

AYD (0Y3) 8 397.5 T 107.6 427.5 T 83.3 30.0 T 122.6 0.55

E (Q4) 18 409.5 T 143.5 357.1 T 137.5 j52.4 T 96.2 0.043

Statistical analysis was performed using paired t test (signed rank paired test) to assess significance of the change in plasma glutamine levels between admission and 72 hours. All
P values are 2-sided.

*The numbers may not add up to the total because of missing data.
†Based on nonparametric test.

FIGURE 1. Plasma glutamine levels on admission, after 72 hours, and after 8 days
in patients with a mild attack (Imrie score 0Y1) or a severe attack (Imrie score Q2
or Ranson score Q4) of acute pancreatitis. The shaded area shows the range of
concentrations of glutamine obtained in 27 healthy individuals; mean age, 39 years;
655 T 84 Kmol/L.6
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score of 4 points or higher (48 hours, P =
0.016). In multivariate analysis, only
rebound tenderness on admission (P =
0.029) and increasing pain (P = 0.080)
remained associated with low glutamine
levels after 72 hours.

A significant decrease in plasma
glutamine levels between admission and
day 3 was observed in those patients
with biliary pancreatitis (P = 0.026)
and associated with several parameters
indicating severe disease, such as old
age (Q60 years, P = 0.026), intense pain
on admission (P = 0.049), high prognos-
tic scores (48 hours: Ranson score Q4,
P = 0.0076; Imrie score Q2, P = 0.0147;
Table 1, Fig. 1), or high Balthazar score
(72 hours: QE4 (the most severe form of
interstitial pancreatitis T pancreatic
necrosis), P = 0.034; Table 1).

All patients showed far lower
plasma glutamine concentrations on
admission and after 3 days (Fig. 1).
This observation suggests that in these
critically ill patients, glutamine demand
may exceed endogenous production. A
relative deficiency of glutamine could
compromise recovery, resulting in pro-
longed illness and an increase in late
mortality, morbidity, and, consequently,
hospital costs.

To our knowledge, there are no
published data reporting plasma glutamine
levels correlated with the severity of acute
pancreatitis, evaluated using prognostic
parameters and contrast-enhanced com-
puted tomography.Gupta et al7 reported no
change in the plasma glutamine levels over
7 days in patients with acute pancreatitis
whowere receiving total enteral (n = 8) and
total parenteral (n = 9) nutritional support.
However, the patients in these groups were
not severely ill and had few complications.
Ockenga et al8 studied 28 patients with
acute pancreatitis who received either a
standard total parenteral nutrition with 1.5
g/kg protein or an isonitrogen, isocaloric
total enteral nutrition that contained 0.3 g/
kg L-alanyl-L-glutamine. The baseline of
follow-up plasma concentrations of total
amino acids and glutamine was the same
for both groups. Nevertheless, analysis of
a small subgroup showed that in patients
with a marked systemic inf lammatory
response, indicated by a serum C-reactive
protein of more than 100 mg/dL, the
baseline glutamine concentrations were
significantly reduced compared with
patients with a lower C-reactive protein

level. Earlier, Roth et al9 found that
amino acid concentrations in plasma
and muscle were considerably lower
than the reference range in 19 patients
with acute hemorrhagic pancreatitis, now-
adays called necrotizing pancreatitis. The
findings of their study are in line with our
observations, but at that time, the authors
did not correlate plasma concentrations
with clinical signs and symptoms.

This preliminary exploratory study
shows that plasma glutamine levels are
decreased in severe pancreatitis. This
justifies a randomized trial to study the
effect of glutamine substitution in such
patients.
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Resectable Carcinoma
Developing in the
Remnant Pancreas

3 Years After
Pylorus-Preserving

Pancreatico-
duodenectomy for
Invasive Ductal

Carcinoma of the
Pancreas

To the Editor:
Despite recent advances in diag-

nostic modalities and surgical tech-
niques, the postoperative clinical course
of patients with invasive ductal carcino-
ma of the pancreas remains dismal be-
cause of the frequent recurrence of the
disease, even in patients who have under-
gone a curative resection. The local
spread of cancer cells to the pancreatic
bed, metastasis to the liver, and perito-
neal dissemination are the major patterns
of recurrence of pancreatic carcinoma
after resection, which limit the possibi-
lity of a second resection, and only a few
cases have a chance for resection of pan-
creatic carcinoma recurrence. We de-
scribe a rare case of a patient presenting
with a resectable carcinoma of the rem-
nant pancreas 3 years after undergoing a
pylorus-preserving pancreaticoduode-
nectomy for invasive ductal carcinoma
of the head of the pancreas.
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CASE REPORT
A 58-year-old man with a 3-year

history of nonYinsulin-dependent diabetes
treated with oral antidiabetic agents and
dietary modifications was admitted to Goto
Chuo Hospital in January 2001, with a
complaint of a deterioration in the control of
diabetes. At that time, the patient was found
to have a raised serum concentration of
carbohydrate antigen 19-9 (CA 19Y9) of
129 U/mL (reference range, G37 U/mL).
Abdominal computed tomography (CT)
depicted a mass lesion in the head of the
pancreas along with a dilation of the distal
pancreatic duct and an atrophy of the
pancreatic parenchyma. Endoscopic retro-
grade cholangiopancreatography demon-
strated a stricture of the main pancreatic
duct in the head of the pancreas and a
markedly dilated distal pancreatic duct. The
pancreatic juice cytology specimens tested
positive for cancer cells. These findings were
consistent with a diagnosis of carcinoma of
the head of the pancreas. The patient under-
went a pylorus-preserving pancreaticoduode-
nectomy (PPPD), followed by Child modified
procedure for the reconstruction of the
digestive tract in February 2001. The pan-
creatic tumor was 2.5 cm in diameter and
histologically diagnosed as an invasive ductal
carcinoma composed of a papillary and well-
differentiated tubular adenocarcinoma with
infiltration to the microvessels. There was no
invasion to the retropancreatic soft tissue, and
the surgical margins of the resected specimen,
including the stump of the pancreas, were free
of atypical or cancer cells. Regional lymph
node metastasis was not observed; pStage IB
(pT2, pN0, pM0) and R0 according to the
International Union Against Cancer (UICC)
TNM classification for malignant tumor.1 The
postoperative course was uneventful, and the

serum concentration of CA 19-9 declined to a
normal level.

After October 2003, the CA 19-9 value
gradually rose to 256 U/mL. A follow-up
abdominal CT examination detected a low-
density mass in the tail of the remnant
pancreas, measuring 3.0 cm in diameter, in
December 2003. During an additional 3-
month follow-up, no other recurrence was
observed to develop. The patient was thus
referred to our department in expectation of a
second surgery for the remnant pancreatic
tumor. A reevaluation with abdominal ultra-
sonography, contrast-enhanced CT scan,
magnetic resonance imaging, and positron
emission tomography confirmed a solitary
tumor within the remnant pancreas, but no
distant metastasis or nodal involvement. The
patient thereafter underwent a second opera-
tion in March 2004. The tumor was confined
to the remnant pancreas, and invasion into
the surrounding soft tissue, lymph node
involvement, liver metastasis, or peritoneal
dissemination was not observed. A complete
resection of the tumor was accomplished by
performing a removal of the remnant pancreas
including the pancreaticojejunostomy, lymph
nodes around the pancreas, and the spleen.
Histologically, the second tumor was an
invasive ductal carcinoma of the pancreas
consisting of a papillary adenocarcinoma,
showing similar histopathological findings as
the first pancreatic tumor. There were no
microscopic lymph node metastases; pStage
IB (pT2, pN0, pM0) and R0 according to the
UICC TNM classification.1 In addition, a
histological examination of the remnant
pancreas confirmed that the pancreatic exo-
crine parenchyma in the body of the remnant
pancreas had fully regenerated, along with
a decrease in the degree of pancreatic fibro-
sis, in comparison with the findings recog-

nized in the body of the pancreas distal
to the initial pancreatic tumor at the first
operation, presenting with abundant fibrosis
and severe acinar atrophy (Fig. 1). The post-
operative course was uneventful, and the CA
19Y9 value was again normalized after the
second surgery. The patient returned to his
normal lifestyle without any trouble, except
for the need to continue injecting himself
with insulin.

Twenty-three months after the second
operation, the patient underwent a partial
hepatectomy because of a solitary metastatic
tumor in the medial segment of the liver,
followed by systemic chemotherapy with
gemcitabine. The patient is still alive at 6
years and 3 months after the first operation
and 3 years and 2 months after the second
operation at the time of this writing, although
a recent CT scan revealed a recurrence of
cancer around the hepatic hilum.

DISCUSSION
A surgical resection provides the

chance for a cure for patients with a
malignant pancreatic tumor, although
pancreatic ductal carcinoma remains a
lethal disease. The reported 5-year sur-
vival rates after a surgical resection for
pancreatic ductal carcinoma are still less
than 20%, and most of the patients
develop a recurrence of the same cancer
within 1 or 2 years after removal of the
tumor.

In the present case, the relapse of
carcinomawas recognized in the remnant
pancreas 2 years and 10 months after the
PPPD for an invasive ductal carcinoma
of the head of the pancreas, and the rem-
nant pancreatic tumor was successfully

FIGURE 1. A, A histological view of the pancreas distal to the pancreas carcinoma resected at the first operation. Abundant fibrosis
and the disappearance of lobules with severe acinar atrophy are seen. B, A histological view of the body of the remnant pancreas
resected at the second operation demonstrates a reduction of pancreatic fibrosis and a regeneration of atrophied pancreatic
exocrine parenchyma, in comparison with the findings in Figure 1A.
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removed, thus resulting in long-term
survival. The indication for the second
operation in our case was that the relapse
of carcinoma was limited to the remnant
pancreas without any local recurrence,
nodal involvement, distant metastasis, or
peritoneal dissemination, even after an
additional follow-up interval of 3 months
from the detection of the tumor in the
remnant pancreas. There have been few
reports of a resectable remnant pancreatic
carcinoma after a pancreatectomy for
invasive ductal carcinoma of the pancreas
(Table 1).2Y8 The previously reported
cases and our patient had common
clinical features, that is, the R0 resection
for the first pancreatic tumor, including
the negative surgical margin at the
pancreatic stump, and the relapse of
carcinoma limiting to the remnant pan-
creas, except for 1 case with liver
metastases in the left lateral segment of
the liver.8 Regarding the surgical proce-
dures used in the second operation, a
complete removal of the remnant pan-
creas was performed in all cases, except
for one who underwent a resection of
the tail of the remnant pancreas after a
PPPD. The efficacy of repeated pancrea-
tectomies for remnant pancreatic carci-
noma is obscure because of the lack of
sufficient accumulation of such cases.
However, we believe that repeated pan-
createctomies can offer good results for
select cases.

It is difficult to define whether a
pancreatic carcinoma developing in the
remnant pancreas after a pancreatectomy
for a malignant pancreatic tumor is a
local recurrence or a second primary
cancer. In our case, the first pancreatic

tumor was an invasive ductal carcinoma
of ordinary type, and the surgical mar-
gins of the resected specimen, including
the stump of the pancreas, were free of
atypical or cancer cells. The second
pancreatic tumor developed in the rem-
nant pancreas with a long-term interval
of about 3 years after the pancreatico-
duodenectomy for the first pancreatic
tumor. Meanwhile, the first and second
pancreatic tumors were histologically
similar (ie, both tumors consisted of a
papillary adenocarcinoma). Launois
et al9 observed an incidence of 32%
of multifocal carcinoma of the pancreas
in a series of 47 total pancreatectomies
for patients with pancreatic ductal ade-
nocarcinoma. Likewise, a considerably
high incidence of multicentric precan-
cerous foci in the pancreas has been
documented in patients with pancreatic
ductal carcinoma. We therefore presumed
that a minute cancerous focus had most
likely existed in the remnant pancreas at
the initial surgery in our patient.

The present case raised another
interesting issue in terms of pancreatic
fibrosis and pancreatic parenchymal
regeneration. Occlusion of the major
pancreatic ductal system leads to pan-
creatic duct dilatation, parenchymal atro-
phy, and finally, disappearance of the
acinar cells replaced by fibrosis, as seen
in our patient at the first operation.
Meanwhile, the histopathologic evalua-
tion of the remnant pancreas demon-
strated a reduction of pancreatic fibrosis
and a regeneration of atrophied pancre-
atic exocrine parenchyma after the first
operation, suggesting that pancreatic
fibrosis and pancreatic acinar atrophy

due to obstructive pancreatitis could be
reversed after pancreaticoduodenectomy
by releasing the pancreatic ductal
obstruction. These findings are consis-
tent with the results of experimental
studies.10

In conclusion, our patient demon-
strated that repeated pancreatectomies
can provide a chance for long-term
survival for patients with a relapse of
carcinoma in the remnant pancreas even
after a pancreatectomy for an invasive
pancreatic ductal carcinoma if the recur-
rence of the carcinoma is limited to the
remnant pancreas. This case may also
support the concept of multicentric
carcinogenesis in the pancreas.
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First
Operation

UICC TNM Classification for
the Initial Pancreatic Cancer
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Classification
for the Second

Pancreatic Cancer

Follow-Up After
the Second
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2 Wada et al3 52/F 1 yr 8 mo PPPD pStage III (T3N1M0) R0 (5th ed) TP TxN0M0 44 mo (dead)
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*Interval between operation for initial pancreatic carcinoma and diagnosis of remnant pancreatic carcinoma.
DP indicates distal pancreatectomy; PD, pancreaticoduodenectomy; TP: total pancreatectomy.
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Clinical Outcome of
Gemcitabine/S-1

Combination Therapy
for Advanced

Pancreatic Cancer

To the Editor:
The previous phase II study of

gemcitabine/S-1 combination therapy
demonstrated promising results for meta-
static pancreatic cancer, which remains
one of the most lethal malignancies in the
world.1Y3 According to the previous report
by Nakamura et al,3 gemcitabine/S-1
combination therapy showed 48%
response rate and 12.5 months of median
survival time with tolerable adverse
events. To verify the previous report, we
retrospectively evaluated the efficacy and
safety of gemcitabine/S-1 combination
therapy for advanced pancreatic cancer
patients in our hospital. Between June 2003

and June 2006, 87 advanced pancreatic
cancer patients received chemotherapy at
an outpatient oncology unit in Kyoto
University Hospital. Among them, a total
of 32 patients who received gemcitabine/
S-1 combination therapy were evaluated.
Combination therapy consisted of intrave-
nous administration of gemcitabine 600 to
1000 mg/m2 on days 8 and 15 and 60 to
80 mg/m2 of S-1 orally for 14 consecutive
days. The cycle was repeated every 3
weeks. All toxicities, response to treatment,
and survival data were retrieved from a
computer-assisted database system (Cyber-
Oncology, Cyber Laboratory Inc, Tokyo,
Japan), which enables us to analyze these
data in a real-time manner with more
accuracy. Toxicities were graded according
to the Common Terminology Criteria for
Adverse Events v3.0 (CTCAE v3.0).
Measurable target lesions were assessed
by Response Evaluation Criteria in Solid
Tumors.4

When this article was submitted,
22 out of 32 patients had died. In our
current study, gemcitabine/S-1 combina-
tion therapy demonstrated no complete
response, partial response in 9 out of 32
patients (28%), 12 months of median
survival time (95% confidence interval
[CI], 9.3Y19.1 months), and 50.4% of
1-year survival rate (95% CI, 32Y68%)
(Table 1). Notably, 5 patients got poten-
tially resectable on CT scans after several
cycles of this combination therapy and
underwent surgery. These patients have
achieved a good survival except 1 patient.
Because surgery remains the only mod-

ality to potentially cure this disease, a
future study with a large sample size will
be warranted to confirm the efficacy and
feasibility of gemcitabine/S-1 combina-
tion therapy followed by surgery.

The toxicity observed in this com-
bination therapy was similar to the pre-
vious report and well tolerated at an
outpatient setting (Table 1). The most
common, but reversible, toxicity of this
combination therapy was neutropenia.
Grade 3 and 4 neutropenia was observed
in 9 and 5 patients, respectively. Febrile
neutropenia was observed in 1 patient.
Grade 3 and 4 anemia and thrombocyto-
penia was observed in 1 and 3 patients,
respectively. Anorexia, nausea, and diar-
rhea were common nonhematological
toxicities (14 cases of grade 1Y2 anorexia,
13 cases of grade 1Y2 nausea and grade
1Y2 diarrhea); however, severe nonhema-
tological adverse events (grades 3Y4) were
rare. No treatment-related deaths were
observed in this study.

Patients in our study were not
limited to metastatic disease but locally
advanced disease (n = 3) as well as
recurrent disease (n = 4) after potentially
curative resection was included (Table 1).
Thus, our current results represent the
outcome of advanced pancreatic cancer
patients treated with gemcitabine/S-1
combination therapy in daily practice in
a high-volume hospital. In summary,
gemcitabine/S-1 combination therapy
demonstrated favorable clinical outcome
with tolerable toxicity in advanced pan-
creatic cancer, which strongly supported

TABLE 1. Results of Gemcitabine/S-1 Combination Therapy for Advanced
Pancreatic Cancer

Our Report Nakamura et al3

No. patients 32 33

Locally advanced 3 0

Recurrent 4 0

Metastatic 25 33

First line/second line 13/19 33/0

Response rate (CR/PR) 28% (0/9) 48% (1/15)

MST, mo (95% CI) 12.0 (9.3Y19.1) 12.5 (5.9Y19.1)
1-year survival rate (95% CI) 50.4% (32Y68) 54% (36Y72)
Grade 3Y4 leukopenia 8/32 (25%) 11/33 (33%)

Grade 3Y4 neutropenia 14/32 (44%) 18/33 (55%)

Grade 3Y4 anemia 1/32 (3%) 3/33 (9%)

Grade 3Y4 thrombocytopenia 3/32 (9%) 5/33 (15%)

Febrile neutropenia 1/32 (3%) 2/33 (6%)

Interstitial pneumonia 0/32 (0%) 2/32 (6%)

CR indicates complete response, PR, partial response; MST, median survival time.
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a result of previous phase II trial. A fu-
ture prospective trial with a larger sam-
ple size will be warranted to confirm the
efficacy and survival benefit of this
combination regimen over gemcitabine
monotherapy for advanced pancreatic
cancer.
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