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=Abstract=The clinical course of 122 patients with pancreatic cancer seen at Seoul Nation-
al University Hospital were analysed dividing into two periods: 1975-78 and 1979-82.
In respect to the more imporved diagnostic tools such as ultrasonography(US) and com-
puted tomography(CT), the sensitivity of US behind CT, as 65% for US and 90% for CT.
We didn’t find any significant change of survival between two periods.
For the resectable cases we prefer Whipple’s operation rather than total pancreatectomy,
because the latter produces more morbidity and no significant prologation of survival. We
did not routinely perform dual bypass procedure when doing bypass surgery in patients with

non-resectable tumor.

As for the prognostic factors, tumor size below 2 cm, negative capsular and major vessels
invasion showed a trend toward a good prognosis.
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INTRODUCTION

Pancreatic cancer has been increased slightly
In incidence but still ranks high in death rate. It
is also difficult to diagnose early enough to re-
sect and, what is more, the prognosis is usually
guarded in spite of the development of various
modalities. On the other hand, operation for pan-
creatic cancer produces high morbidity and mor-
tality because of anatomical reasons.

Some surgeons have insisted on palliative
surgery even for resectable cases (Crile 1970);
other surgeons have a more aggressive attitude,
l.e. wider excision of lesions, including major
vessels around the pancreas when they are in-
voled by tumor (Fortner et al. 1984). Most
surgeons agree that resection provides the only
chance for cure and longer survival than pallia-
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tive surgery for the resectable tumors (Levin et
al. 1978; Longmire and Traverso 1981; Morrow
et al.1984). For the unresectable cancers, che-
motherapy and radiation treatment have been
used with slight increased survival (GITSG 1979).

We reviewed 122 cases of pancreatic cancer
operated upon at Seoul National University Hos-
pital and analysed to see if improved diagnostic
techniques would increased the survival of pa-
tients, and which operation would appropriate
for the pancreatic cancer according to each
stage. Finally, we tried to suggest several prog-
nostic factors for the adequate surgical manage-
ment.

MATERIALS AND METHODS

This i1s a retrospective review of 122 cases
with exocrine carcinoma of the pancreas admit-
ted and operated upon at Seoul National Uni-
versity Hospital from 1975 to 1982. We divided
the cases into two groups, because we have
used ultrasonography and computed tomography
since 1979. Group A included 53 cases in the
period of 1975-78, and group B 69 cases in the
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Fig. 1. The relative incidence of pancreatic cancer
among all gastrointestinal malignancies be-
tween 1975 and 1982.
Table 1. Comparison of age & sex distribution between two
periods in patients with pancreatic cancer
A (1975-78) B (1979-82)
Age — _ - — —
Male Female Total(%) Male Female Total(%)
20-29 1 12)
30-39 3 2 5(9) 3 2 5(7)
40-49 5 2 7(13) 12 2 14(20)
50-59 18 6 24(45) 13 8 21(31)
60-69 9 4 13(25) 15 8 23(33)
70 < 3 1 4(8) 2 3 5(7)
Total 38 15 53 46 23 69

period of 1979-82.

We used the 80-L compound scanner for US
and the GE 7860 CT scanner.

In the diagnosis of pancreatic cancer, we first
used non-invasive diagnostic modalities. As ini-
tial diagnostic tools, upper Gl series and hypoto-
nic duodenography were used in group A,
whereas US and CT in group B.

These groups were compared in terms of inci-
dence, diagnosis, staging and operations, surviv-
al, and prognostic factors.

In the statistical analysis, survival was calcu-
lated by Kaplan-Meier method. Comparison of
two groups was performed with chi square test
and paired t-test.

RESULTS

Incidence
Fig. 1 shows the relative incidence of pancrea-

tic cancer among all gastrointestinal malignan-
cies treated in our department. The incidence of
1st-half period was 5.0%, while that of 2nd was
4.3%. But the total number of pancreatic cancer
were increased annually.

Distribution by age or sex was similar in both
groups. 6th and 7th decades were most preva-
lent, as 71% in group A, 66% in group B. Male
to female ratio was 2 to 1 in both groups (Table
1).

Symptoms, physical findings, and laboratory
data

The most frequent symptoms and signs were
pain, weight loss and jaundice as 85%, 62% and
53% in group A. 71%, 58%, and 56% in group
B respectively. Mass was palpable in 17% of
group A and 38% of group B. Fever and chill
occurred in 13% of group A and 23% of group
B. Both groups had similar symptoms and signs



Table 2. Comparison of symptoms between
two periods (1975-78, 1979-82) in
patients with pancreatic cancer

Number of patients (%)

Symptoms
A (1975-78) B (1979-82)

Pain 46(85) 49(71)
Weight loss 33(62) 40(58)
Jaundice 28(53) 39(56)
Nausea & Vomiting 23(43) 15(22)
Mass 9(17) 26(38)
Fever & Chill 7(13) 16(23)

Table 3. Comparison of laboratory findings between
two periods in patients with pancreatic

(Table 2).

The incidence of hyperbilirubinemia was simi-
lar in both groups 58% and 61%. Hyperglycemia
was more frequent in group B, 56% compared
to 23% for group A (Table 3).

The diagnostic accuracy of UGl and HTD were
66% and 72% respectively, and these detected
only the cases in the late phase, so we seldom
recommended such tests in the latter period.
The sensitivity of US was less than that of CT:
65% for US and 90% for CT. As for the invasive
techniques used selectively in the latter period,
the sensitivities of PTC and ERCP were around
80% (Table 4).

Histopathology

The carcinoma of duct cell origin were pre-
dominant, 85 out of 86 cases (Table b). Among

cancer

Number of patients (%) Table 5. Pathologic type & survival
Lab. findings

A(1975-78) B(1979-82) Pathologic type Number of patients (%)
Total bilirubin 31(58) 42(61) Duct celi origin 85(98.8)
(1.5 mg/dl <) Duct cell ca 75(87.2)
Alk. P'tase 33(62) 49(71) Papillary-cystic tumor 4
(6 u¥, 120 u**<) Adenosquamous ca 2
SGOT/PT {40 u <) 31(58) 32{46) Mucinous (colloid) ca 2
Amylase (180 Su <) 6(11) 13(19) Giant cell ca 1
Glucose 12(23) 38(55) .
(FBS/PP2, 100/140mg/dI<) Cystadenocarcinoma 1
Urine sugar (1+ <) 7(13) 6(9) Acinar cell origin 1(1.2)

Acinar cell ca 1

*Bodansky unit
**|nternational unit

Table 4. Comparison of sensitivities of radiologic imaging procedures inpa-
tients with pancreatic cancer

A (1975-78) B (1979-82)

Procedures

Number Diagnosis Sensit. Number Diagnosis Sensit.

of cases (%) of cases (%)
UGl 33 19 50 19 13 68
HTD 22 14 64 18 14 77
PTC 15 11 68 14 1 68
ERCP 9 7 78 15 12 80
Us 52 34 65
CT 1 10 90
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Table 6. Comparison of clinical stagings
between two periods in patients
with pancreatic cancer

Number of patients (%)

Stage -
A (1975-78) B (1979-82)
I 1(2) 6(9)
Il 7(186) 7(10)
i 16(31) 14(20)
v 29(51) 42(61)

*the clinical staging was bases on the clas-
sification of Hermreck, Thomas and
Friesen (1974).

them, 75 cases (87.2%) were duct cell carcino-
ma, whereas papillary-cystic tumor and cys-
tadenocarcinoma known as rare pancreatic can-
cers with good prognosis were 4 cases and 1
case each. Acinar cell carcinoma was 1 case
only.

Stagings and operations

We classified the pancreatic cancer by the
classification of Hermreck, Thomas and Friesen
(1974). In our pateints, stage | and Il were less
than 20% of all cases. More than 80% were
stage Il and IV. Although US and CT were avail-
able in the latter period, advanced lesions still
predominated (Table 6).

The resectability of our pancreatic cancer pa-
tients was 17% in both groups, so it was not
improved by using more sophisticated diagnostic

tools such as US and CT. Bypass procedures
were performed in 50-60% of cases. Simple ex-
ploration {(open and close) was done in 26% of
group A, 22% of group B (Table 7). While pan-
creatico-duodenectomy was most frequently
performed In the resected cases, total pan-
createctomy was only selectively perfomed in
one case each in both groups. Through both
periods we did bypass procedures in 53 cases
(56%), i.e. biliary bypass in 9 cases, enteric
bypass in 9 cases, and dual bypass in 14 cases.
So we didn’t routinely perform dual bypass.

Survival

Overall median survivals by stage were as fol-
lows: stage | 10.4 months, stage Il 6.7 months,
stage lll 5.4 months, stage IV 3.3 months. Be-
tween stage |, statistically significant difference
was not found (p = 0.56), but showed signifi-
cance (p < .01) between stage | and Ill or stage
I and IV. 2-year survival in stage | and Il were
22.9% and 12.4% repsectively (Fig. 2). One year
survival between the resected and bypass or
simple exploration group in stage Il showed
47.3% in the resected and 31.9% in the latter,
but statistically insignificant (Fig. 3).

Prognostic factors

Three characteristics in the stage | & Il
showed a trend toward significance with a good
prognosis: size of tumor below 2 cm, negative
capsular and major vessels invasion (Table 8).

Table 7. Comparison of Operations between two periods in
patients with pancreatic cancer

Number of patients (%)

Operations
A (1975-78) B (1979-82)
Resection 9(17) 12(17)
Pancreaticoduodenectomy 7 8
Total pancreatectomy 1 1
Distal Pancreatectomy 1 3
Bypass 30(57) 42(61)
Biliary 21 23
Enteric 6 5
Dual 3 14
Simple laparotomy 14(26) 15(22)

(Open & close)
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Fig. 2. Overall cumulative survival by stage.
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Fig. 3. Difference of survival between resection and by
passor O & C in stage |Il.

DISCUSSION

In Korea, the incidence of pancreatic cancer
has slowly increased during last several years.
Malignant tumor was 9.5% of all patients admit-
ted to Seoul National University Hospital (Annual
report of SNUH 1975-79), and pancreatic cancer
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was 2.4% of the malignant tumor (Lee and Kim
1980). Brooks et al.(1976) reported that pancrea-
tic cancer consisted of 5.2% of gastrointestinal
tract cancer in USA.

As for the role of glucose metabolism in the
carcinogenesis of pancreatic cancer, as Karmody
and Kyle (1969) insisted, glucose intolerance
was usually a result of pancreatic cancer and not
a causative factor (Moossa 1982). In our cases,
glucose intolerance was found in half of the
cases. We could not determine the hyperg-
lycemia to be the cause or the result of pancrea-
tic cancer, but this finding helped us to differnti-
ate this cancer from other periampullary cancers.

Early symptoms such as anorexia, indigestion,
and abdominal discomfort were not heipful in di-
agnosing the pancreatic cancer in our study, and
only 14% of the patients with pancreatic cancer
were admitted to the hospital within one month
after the onset of symptoms (Moossa 1982).
Most patients consulted doctors with symptoms
of obstructive jaundice or duodenal obstruction
caused by direct invasion of tumor into the distal
common bile duct or duodenum. Our study also
has a high rate of jaundice (57%), weight loss
(69%), and abdominal pain (70%). These findings
have continued through both periods without im-
provement, so patient-side delay of consulting
doctor hindered early diagnosis of pancreatic
cancer.

Serologic diagnosis of pancreatic cancer with
CEA and POA failed in detection of early stage
(Favero et al. 1986; Moossa 1982). Studies on
the value of CA 19-9 or DU-PAN 2 for diagnosis
and monitoring of pancreatic cancer are ongoing
with some hopeful resuits (Lan et al, 1985;
Metzgar et al. 1982; Safi et al. 1986).

As imaging modalities in the diagnosis of pan-
creatic cancer, UGl and HTD were commonly
used until the early 70s’. With the introduction
of more convenient and accurate tools such as
US, CT and NMR, they have been seldom used
for their diagnostic limitations. Ultrasonography
IS safe and accurate, and used first in the di-
agnosis of pancreatic cancer (Barkin et al. 1977;
Go et al. 1981), but our early data showed poor
results because of unskillful handling and mecha-
nical limitations of old model. In contrast to US,
CT gave us the most precise information about
the pancreatic cancer, i.e. diagnosis, resectabil-
ity, and prognosis (Go et al. 1981). Its sensitivity



—358—

in our study was 90%. Sometimes, US had diffi-
culty in differentiating cancer of pancreas tail
from retroperitoneal tumor, but CT could diffe-
rentiate these (Moossa 1982).

In the severely jaundiced patient, PTC has
been performed as a preliminary step to percu-
taneous transhepatic biliary drainage (Bernardino
and Barnes 1982). Fine needle aspiration biopsy
can be done under guidance of US for the pa-
tients with suspected pancreatic cancer especial-
ly in advanced cases or high risk groups, includ-
Ing old patients without any obstruction of bile
duct or gastrointestinal tract (Bernardino and
Barnes 1982; Go et al. 1981), thus unnecessary
laparotomy was avoided in those patients (Gud-
jonsson and Spiro 1978; Moossa 1982).

Tissue diagnosis is essential before doing
some kind of procedure during operation for pan-
creatic cancer, but it is difficuclt to get an accu-
rate diagnosis due to the location of tumor and
surrounding pancreatitis (Beazley 1981). Most
surgeons get tumor tissue through transduoden-
al needle biopsy during operation (Levin et al.
1978). If there is no positive result even after
several tnals with this technique, then clinical
symptoms and signs, operative findings, and the
surgeon’s experience may determine whether to
perform extensive resection or not. As a rule,
extensive resection should be abandoned when
tumor cells are found In the excised lymph node
(Brooks and Culebras 1976; Levin 1978).

The most common type of pancreatic cancer
found in our study was an adenocarcinoma aris-
ing from the cells of the duct (or ductular) sys-
tem, composing 87.2% of all malignancies of
the exocrine pancreas.

The resectability of pancreatic cancer is very
low: 15-20% (Morrow et al. 1984; Levin 1978).
We got 17% of resectability in both periods, in
other words, we did not improve the resectabil-
ity even by using more sophisticated diagnostic
instruments such as US and CT.

There has been controversy in the extent of
resection for the resectable pancreatic cancer
(Brooks 1976; Collins et al. 1966; Crile 1979;
Fortner 1984; Levin et al. 1978). We did partial
pancreaticoduodenectomy in alomst all cases.
We performed total pancreatectomy in patients
with tumor which could not completely removed
by Whipple's procedure, and with overt diabetes
mellitus. Regional pancreatectomy should be

considered selectively in patients with tumor
which is adherent to, but not invaded into the

surrounding major vessels. Partial pancreatec-
tomy has been preferred because total pan-
createctomy produces brittle diabetes mellitus.
malabsorption, and no significant improvement
of survival. If cancer cells were found on the
frozen section at the resection margin of the
pancreas at the time of partial pancreatectomy,
then the toal pancreatectomy should be consi-
dered (Moossa 1982).

For the non-resectable cancer, the most com-
mon problem is obstructive jaundice. In some
terminal patients, we preferred the percutaneous
transhepatic biliary drainge rather than operative
intervention. When the patients are expected to
survive more than one month, we performed op-
erative biliary bypass, marking tumor margins
with metal clips in locally advanced cases for the
purpose of later radiation. We do not routinely
perform enteric bypass because duodenal ob-
structon would develop in one quarter of pa-
tients only. Postoperatively, split-course radia-
tion combining 5-FU somewhat prolong the me-
dian survival up to 30-40 weeks (Park et al.
1986; GITSG 1982).

Operative mortality of resection cases is
acceptable in these days, at less than 5% (Mor-
row et al. 1984; Levin et al. 1978). We got more
prolonged survival in the resection group of the
patients with stage | and Il than palliative
surgery, but not so much with stage lll.

We recommended surgical resection for cases
with stage | and ll, and surgical bypass proce-
dures for cases with stage Il and IV with good
operative risk. We have to avoid needless opera-
tion in cases of stage IV with poor operative risk.
However sophisticated diagnostic tools such as
US and CT could not increase the survival of
patients with pancreatic cancer.

Mannell et al reported following factors with a
poor prognosis: malignant infiltration of pancrea-
tic capsule, proximity of tumor to lymphatics and
blood vessels, round-cell infiltration at the tumor
margin, atypia of the pancreatic ductal epithe-
lium, and Broder's grade 3 and 4 {Mannell et al.
1986). Among them, lost three items were con-
firmed from mulitivariate analysis. In our study,
tumor size (< 2cm), negative capsular and major
vessels invasion showed some significant trend
toward a good prognosis.



In conclusion, long-term survival can be ex-
pected only by early detection and curative re-
section for patients with stage | and Il. For the
early detection, new diagnostic tools might be
necessary.
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