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Pancreatic adenocarcinoma is a common disease that is
rarely cured. Surgical resection remains the only treatment
modality that has a curative potential, although the majority
of patients are unsuitable for resection at the time of
diagnosis. Chemoradiation therapy prior to a pancreaticoduo-
denectomy ensures that a patient who undergoes a complete
resection multimodality therapy, avoids a resection in patients
who have a rapidly progressive disease, and allows radiation
therapy to be given to well oxygenated cells before, surgical
devasculation. This permits the chance of resection of an
unresectable pancreatic cancer by downstaging.

A patient with cytologic proof of localized adenocarcinoma
of the pancreatic head received an intravenously chemoradia-
tion (Taxol, 50 mg/m’ intravenously for 3 hours week on 5
cycles, of Gemcytabine 1000 mg/mZ/day intravenously for 3
days week on 2 cycles, of 4500 cGy) with the intention of
proceeding to a resection operation, restaging was performed
by computed tomography, magnetic resonance imaging from
5 weeks every months due to ongoing decreasing of tumor size
after the chemoradiation. At laparotomy, the patient didn’t
have suspected metastatic disease, the tumor size was 2 X 3
cm on the pancreas head and was infiltrating into the portal
vein for about 3 cm length on right side. A pancreaticoduo-
denectomy along with a portal vein and superior mesenteric
vein resection was done and then reconstruction of a vascular
anastomosis by using the right side of the internal jugular vein.
Perioperative complications didn’t occur. In conclusion, preo-
perative chemoradiation of a localized advanced pancreatic
tumor has no added risk to the operative complications and the
prospects for resectability are enhanced.
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INTRODUCTION

Pancreatic adenocarcinoma is a common disease
that is rarely cured. It represents the 12th most
frequent malignancy and the fourth leading cause
of cancer death in the United States." In patients
that were reported to the National Cancer Data
Base (NCDB), the overall 5-year survival was 4%
in 1995 Surgical resection remains the only
treatment modality that has a curative potential,
although the majority of patients are unsuitable
for resection at the time of diagnosis. Among
15,120 cases that were reviewed by the NCDB,
only 14.2% underwent a surgical resection. Our
preoperative use of chemoradiation before a
Whipple’'s operation for the pancreatic cancer was
supported by the following considerations: (1)
radiation therapy is more effective on well oxy-
genated cells that have not been devascularized
by surgery; (2) radiation therapy before surgery
may prevent implantation and dissemination of
tumor cells at the time of laparotomy, thereby
decreasing the chance of a subsequent peritoneal
tumor recurrence; (3) potentially unresectable
tumors may be downstaged to enables a surgical
resection; (4) patients who have a disseminated
disease that is evident in restaging studies after
chemoradiation will not be subjected to a laparo-
tomy; and (5) because radiation therapy and
chemotherapy is given first, which delays the
postoperative modality therapy, which is a fre-
quent problem that is encountered in adjuvant
therapy studies.” Preoperative and postoperative
chemoradiation studies have also an improved
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survival and a reduced local recurrence rate.*’

Criteria for resectability as seen on compu-
terized tomography are the absence of extrapan-
creatic disease, no tumor encasement of the
superior mesenteric artery (SMA) or the celiac axis
and a patent superior mesenteric portal vein
(SMPV) confluence. But in the case of a superior
mesenteric artery encasement, although resection
and reconstruction is done, it usually includes an
extensive involvement of the mesenteric neural
plexus, making it impossible to achieve a negative
retroperitoneal resection at the margin of the
excision even after a radical resection. In contrast
to an arterial resection, a segmental resection of
the SMV or SMPV confluence can be performed
safely with no increase in the perioperative mor-
bidity or mortality rate compared with a standard
pancreaticoduodenectomy. Tumor involvement at
the SMPV confluence in the absence of a tumor
extension to the proximal SMA or celiac axis is
not associated with histopathological signs that
are predictive of a poor prognosis; Tumor inva-
sion of the SMV or SMPV confluence appears to
be a function of the tumor location rather than
being an indicator of biological aggressiveness.’

We performed pancreaticoduodenectomy with
an internal jugular vein graft for a portal vein
invasion after a down staging that was produced
by preoperative chemoradiation. Presently report
a case with a review of the literature.

CASE REPORT

A 60-year old male patient was admitted for
further evaluation and operation of a mass at the
head of his pancreas. He had been treated for
diabetus mellitus since January 1999 by an oral
hypoglycemic agent, but the glucose level was not
controlled by this. Therefore he underwent more
evaluations and a 2.5 x 3.5 cm mass was found at
the head portion of the pancreas on abdominal
computerized tomography (CT) scan. A physical
examination at the time of admission showed no
significant findings. The blood pressure was
110/60 mmllg, the pulse rate was 76 beats/min,
the body temperature was 36.7°C and the respira-
tory rate was 20/min. There were no signs of
cervical lymphadenopathy and no mass was pal-
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pable in the abdomen. There were no significant
findings on a rectal examination. Laboratory
findings were as follows; WBC count 5400/ mm’,
Hgb 11.6g/dé on CBC, and biochemical analysis
was normal. CA19-9 was 38.6 U/ml, Lewis pheno-
type a/b(-/+), CEA: 1028 ng/ml in his tumor
marker analysis. The magnetic resonance cholan-
giopancreatography (MRCP) findings before
taking concomitant chemoradiation therapy
(CCRT) showed that a 2.5 x 3.5 cm of mass which
totally replaced the pancreatic head portion and
partially extended into the body. The distal pan-
creatic duct (6.7 mm) and common bile duct
(CBD) were dilated. This can be the evidence for
a mass invasion to the ampulla of Vater. The SMV
was surrounded by the mass more than 3/4 of its
circumference which was also suspicious of mass
invasion. The SMV was narrowed at the proximal
1cm level of the confluence of the splenic vein
and the portal vein. But narrowing of the celliac
axis origin was separate from the mass and the
result of the atherosclerotic change in the aorta,
not to tumor involvement. A 1 X 1.5cm lymph
node in the portocaval space was noted (Fig. 1).
The CT findings after CCRT show that, the size
of irregular margin mass at the pancreatic head
portion had decreased to 2 X 3 cm compared with
the magnetic resonance image (MRI) findings of
May 1999. The mass abutted to part of duodenum
and to the confluent level of the splenic vein and
portal vein at an angle of 180°. Because the part
of splenic vein showed beak appearance toward
the mass, a possible mass invasion into the vessels
couldn’t be completely excluded. No metastatic
nodule were found in the liver. No lymph node
metastasis was found in the peripancreatic,
periaortic or aortocaval spaces. The pancreatic
duct was dilated slightly. A CBD invasion could
not be visualized by computed tomography.
There were no signs of CBD dilatation and there
were no abnomalities on both sides of intrahepatic
bile duct (Fig. 2). Ultrasound guide fine needle
aspiration biopsy was done. Pathologic report was
adenocarcinoma of pancreas. A pre-operative
CCRT was done on the patient. Taxol was injected
for 3 hours, at a dose of 50 mg/m’/day, every
other week total 5th cycle to function as the
radiosensitizer. Simultaneously, the patient under-
went 10 MeV photon radiotherapy by the 4 field
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Fig. 1. A low density mass on pancreatic head portion that is 2.5 X 3.5cm in size. There is portocaval lymph node
involvement, the superior mesenteric vein is narrowed due to invasion by the tumor (white arrow).

Fig. 2. Compared to the previous MRI, the pancreatic head mass was decreased to a 2 X 3 cm size (white arrow). Abutting
the duodenum and the SMV, at the portal vein confluent level, there is a possible short segment vessel invasion. There

is no lymph node metastasis.

method, 180cGy/d, 5days/week for 5 weeks
(total 4500 cGy). After completion of the Taxol
chemotherapy, he was placed on Furtulon 600
mg/day oral medication for 30 days. After that,
he took 2 cycles of Gemcytabine medication. 1
cycle was 1000 mg/m’/day intravenously for 3
days. Xeloda 1000 mg/day per oral was taken
continually for 2 weeks. The operation findings
were as follows; There was 2 X 3 c¢m size mass at
the head portion of pancreas. The mass invaded
the portal vein about 3 cm, but didn’t invade the
inner layer of the vessel. A radical pyloric pre-
serving pancreaticoduodenectomy was done in-

cluding of 4cm length of portal vein which
included 3 cm of the SMV was resected. The infe-
rior mesenteric vein was ligated. Reconstruction
was done with using internal carotid vein.

The pathologic findings were as follows; The
gross findings were the mass of pancreas was 2
X 3cm of a whitish gray, hard and solid mass
that had an irregular margin. The pancreatic duct
was narrowed by the mass. The mass was sepa-
rated from the distal resection margin of pancreas.
The CBD and duodenal mucosa were normal. All
resection margins were non-cancerous. The mass
was microscopically diagnosed as a moderately
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differentiated adenocarcinoma which was in-
vading the peripancreatic soft tissue.

DISCUSSION

Pilepich, Miller and Kopelson™ first reported
treatment using preoperative radiation therapy
without chemotherapy in the early 1980s. This
therapy resulted in 5-year survivals of 3 of the 10
patients who underwent a Whipple resection
between 1972 and 1981. None of the other 7
patients survived beyond 17 months, although
their median survival time was not reported. No
chemotherapy was given in addition to the 4000-
5000 cGy delivered by a 2-field technique using
200-cGy fractions. Ishikawa, et al.” also reported a
series of patients who had a preoperative radia-
tion therapy without chemotherapy. A more
recent analysis of 23 patients who were receiving
preoperative radiation therapy revealed a 74%
resectability rate and a significantly lower local
recurrence rate than in patients undergoing sur-
gery alone. However, the 3, 5-year survival rates
were no different from those for surgery alone
(28% wvs. 32% and 22% vs. 26%, respectively)
According to another report, the median survival
was 20 months in those patients who were treated
by pancreaticoduodenectomy and adjuvant
therapy compared with 11 to 12 months in those
who were treated by a pancreaticoduodenectomy
alone.”" These differences resulted from a de-
crease of a local recurrence.””"

Pancreatic adenocarcinoma is known to be
notoriously resistant to chemotherapy. The best
available strategies for an unresectable disease
state includes a combination therapy using both
chemotherapy and radiotherapy. Single-agent
chemotherapy studies have shown that 5-fluorou-
racil seems to have the greatest effect on adeno-
carcinomas of the pancreas. The use of mito-
mycin-C or ifosfamide alone has shown only a
modest effect. A combination of streptozotocin,
mitomycin, and 5-FU (SMF) has been widely used.
However this has failed to show a survival
advantage over that using 5-FU alone or other
5-FU-containing regimens.'*” A gastrointestinal
Tumor Study Group trial using a combined mo-
dality approach using SMF and radiotherapy has
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shown an improved survival rate over that using
either chemotherapy or radiotherapy alone in the
case of locally advanced unresectable adenocarci-
nomas of the pancreas.”’ In our case, we used
Paclitaxel (Taxol) as a the radiosensitizer. Pacli-
taxel was discovered as part of a National Cancer
Institute program in which the extracts of
thousands of plants were screened for their
anticancer activity. In 1963, a crude extract from
the bark of the Pacific yew Taxus brevifolia, which
is a scarce and slow-growing evergreen found in
the old-growth forests of the Pacific Northwest,
was found in preclinical studies to have a cyto-
toxic activity against many tumors.”"

Paclitaxel enhanced microtubule assembly and
inhibited the depolymerization of Tubulin, which
can lead to bundles of microtubules in the cell.
The cell becomes blocked during the Gz and M
phases of the cell cycle and cannot form a normal
mitotic spindle and is unable to divide. Micro-
tubles are essential cellular components and are
required for the maintenance of cell shape,
motility, transport between organelles, and cell
division. The G, and M phases of the cell cycle,
which are affected by the taxoids, are also
extremely sensitive to radiation.”” Paclitaxel has
recently been shown to act as a radiosensitizer in
clinical studies involving patients who had non
small cell lung cancer or primary brain tumors. In
addition to its effect during radiation therapy by
menans of reoxygenation of hypoxic tumor cells.
Tumor cell loss that is due to Paclitaxel-induced
apoptosis results in improved oxygenation of the
remaining neoplastic cells within a tumor pro-
bably because of an improved blood flow to the
remaining cells.

In clinical trials, patients who had a variety of
solid tumors including ovary, breast, and meta-
static pancreatic adenocarcinomas have demon-
strated objective responses to conventional
therapy. Safran and colleagues™ from the Brown
University Oncology Group performed a Phase I
study using Paclitaxel and concurrent radiation
therapy in patients who had locally advanced
pancreatic and gastric adenocarcinomas. The dose
limiting toxicity level that caused abdominal pain,
nausea and anorexia occured at a dose of 60 mg/
m’/week. Four objective partial responses which
were determined radiologically were observed in
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13 patients who had pancreatic cancer. Standard-
fractionation preoperative radiation therapy was
given over a 5.5 week period by 18-MeV photons
using a four-field technique at a total dose of 50.4
Gy, which is the 95% isodose, at 1.8 Gy per
fraction (28 fractions), 5 days/week. They under-
went the operation for a planned pancreaticoduo-
denectomy after 5 weeks. Rapid fraction chemo-
radiation therapy was given over a 2 week period
by 18-MeV photons using a four-field technique to
a total dose of 30 Gy, which is the prescribed 95%
isodose, at 3 Gy per fraction (10 fractions), 5 days/
week.

Francis, et al” discussed the advantages of
preoperative chemoradiation: (1) All patients who
had a resection received all of the components of
multimodality therapy, and surgery was not
delayed in any patient because of chemoradiation
toxicity. The surgery that was performed after
chemoradiation was well tolerated. (2) The overall
treatment duration of the rapid-fraction program
was significantly shorter than in the other two
programs, and the toxicity was minimal despite
the lack of supplemental enteral feeding in the
these patients. (3) Twenty-four of 91 patients
(26%) were found to have a progressive disease at
restaging after the chemoradiation. These patients
were spared an unnecessary laparotomy with its
attendant morbidity, definable mortality, and
frequently prolonged recovery. (4) There was a
trend to see a decreased positive rate at the micro-
scopic retroperitoneal margin positivity in the
preoperative chemoradiation group, despite data
that suggested a more locally advanced disease in
these patients. Consistent with the low rate of a
positive microscopic retroperitoneal resection
margin, no patient in the preoperative chemora-
diation group developed a local tumor recurrence.

The advantages of undertaking surgery first,
followed by the selective use of postoperative
chemoradiation in this group of 51 patients, in-
clude the following: (1) Of the nine patients who
were found to have an unresectable disease, seven
had extrapancreatic disease. These seven patients
were not treated by local-regional therapy and
were spared the potential toxicity of this therapy.
(2) Seventeen of the 42 patients who had resec-
tions had a periampullary adenocarcinoma of
nonpancreatic origin. Adjuvant chemoradiation is

of unproven value in patients who have such
tumors. (3) In the 19 patients who received the
standard-fraction postoperative chemoradiation,
the toxicity level was acceptable and was no
different from that when a similar regimen was
given preoperatively. Because surgery was per-
formed first, all patients had a jejunostomy tube
and received enteral feeding during adjuvant
therapy.

We administered preoperative chemoradiation
for 5 weeks and a pancreaticodudenectomy &
superior mesenteric vein and portal vein resection
was performed 4 months after diagnosis. A duo-
denum and common hepatic duct resection mar-
gin were diagnosed as being negative in frozen
sections. The retroperitoneal resection margin and
pancreatic resection margins also showed nega-
tive. We followed up the patient for 13 months
without there being a recurrence.

In conclusion, preoperative chemoradiation is
down staging, and improves the respectability.

REFERENCES

1. Parker SL, Tong T, Bolden S. Cancer Statistics. Cancer
J Clin 1996;65:5-27.

2. Niederhuber JE, Brennan MF, Menck HR. The national
cancer data base report on pancreatic cancer. Cancer
1995;76:1671-7.

3. Douglas BE, Tyvin AR, Dabid RB, Karen RC, JThon HC,
Bernard L, et al. Preoperation chemoradiation and
pancreaticoduodenectomy for adenocarcinoma of the
pancreas. Arch Surg 1992;127:1335-9.

4. Moertel CG, Childs DS JR, Reitmeier R], Colby MY,
Holbrook MA. Combined 5-fluorouracil and supervolt-
age radiation therapy of locally unresectable gastroin-
testinal cancer. Lancet 1969;2:865-7.

5. Gastrointestinal Tumor Society Group. A multi-institu-
tional comparative trial of radiation therapy alone and
in combination with 5-fluorouracil for locally unre-
sectable pancreatic carcinoma. Ann Surg 1979;189:205-
8.

6. Davidson BS, Jeffry EL, Peter WT, Frederick CA,
Douglas BE. Teaching complex surgery: A standard ap-
proach to pancreaticoduodenectomy. Surgical Rounds
1995:450-7.

7. Pilepich MV, Miller HH. Preoperative irradiation in
carcinoma of the pancreas. Cancer 1980;46:1945-9.

8. Kopelson G. Curative surgery for adenocarcinoma of
the pancreas/ampullar of vater: the role of adjuvant
pre or post-operative radiation therapy. Int ] Radiat
Oncol Biol Phys 1983;9:911-5.

Yonsei Med J Vol. 44, No. 3, 2003



556

9.

10.

11.

12.

13.

14.

15.

16.

Ishikawa O, Ohhigashi H, Teshima T, Chatani M, Inoue
T, Tanaka S, et al. Clinical and histopathological
appraisal of preoperative irradiation for adenocar-
cinoma of the pancreatoduodenal region. ] Surg Oncol
1989;40:143-51.

Kalser MH, Ellenberg SS. Pancreatic cancer. Adjuvant
combined radiation and chemotherapy following cura-
tive resection. Arch Surg 1985;120:899-903.

Yeo (], Camerun JL, Lillemore KD, Sitzmann JV,
Hruban RH, Goodman SN, et al. Pancreaticoduodenec-
tomy for cancer of the head of the pancreas. Ann Surg
1995;221:721-31.

Foo ML, Gunderson LL, Nagorney DM, McLlrath DC,
van Heerden JA, Robinow ]S, et al. Patterns of failure
in grossly resected pancreatic ductal adenocarcinoma
treated with adjuvant irradiation +/- 5 fluorouracil. Int
J Radiat Oncol Biol Phys 1993;26:483-9.

Whittington R, Bryer MP, Haller DG. Adjuvant therapy
of resected adenocarcinoma of the pancreas. Int ]
Radiat Oncol Biol Phys 1991;21:1137-43.

Griffin JF, Smalley SR, Jewell W. Patterns of failure
after curative resection of pancreatic carcinoma. Cancer
1990;66:56-61.

Alexander RM, Peter WT, Jeffrey EL, Nora AJ, James
LA, Douglas BE. Preoperative chemoradiation and
pancreaticoduodenectomy for adenocarcinoma of the
pancreas. Hepatogastroenterology 1998;45:624-33.

The Gastrointestinal Tumor Study Group. A multi-in-
stitutional comparative trial of radiation therapy alone
in combination with 5-fluorouracil for locally unresec-
table pancreatic carcinoma. Ann Surg 1979;189:205-8.

Yonsei Med J Vol 44, No. 3, 2003

17.

18.

19.

20.

21.

22.

23.

24.

25.

Yoon-Seok Chae, et al.

Riess H, Htun P, Loffel J, Huhn D. Chemotherapy for
patients with adenocarcinoma of the pancreas. Rescent
Results Cancer Res 1996;142:415-24.

Kelsen D. The use of chemotherapy in the treatment of
advanced gastric and pancreas cancer. Semin Oncol
1994;21:58-66.

Gastrointestinal Tumor Study Group. Ifosfamide is an
inactive substance in the treatment of pancreatic carci-
noma. Cancer 1989;64:2010-3.

Douglas HW, Stablein DJ for the Gastrointestinal
Tumor Study Group-GITSG. A randomized comparison
of radiation plus streptozotocin + mytomycin + 5-fluo-
rouracil (SMF) versus SMF alone for locally unresec-
table pancreatic carcinoma. Proc Am Soc Clin Oncol
1987,6:76-9.

Rowinsky EK, Donehower RC. Paclitaxel. N Engl ] Med
1995;332:1004-14.

Liebmann J, Cook JA, Fisher ], Teague D, Mitchell JB.
In vitro studies of taxol as a radiation sensertizer in
human tumor cells. J Natl Cancer Inst 1994;86:441-6.

Milas L, Hunter NR, Mason KA. Role of reoxygernation
in induction of enhancement of tumor radioresponse by
paclitaxel. Cancer Res 1995;55:3564-8.

Safran H, King TP, Choy H. Paclitaxel and concurrent
radiation for locally advanced pancreatic and gastric
cancer. A phase I study. J Clin Oncol 1997;15:901-7.

Francis RS, James LA, Jeffrey EL, Peter WT, Andrew
ML, Claudia JF, et al. Preoperative and postoperative
chemoradiation strategies in patients treatment with
pancreaticoduodenectomy for adenocarcinoma of the
pancreas. J Clin Oncol 1997;15:928-37.



