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Cancer of the pancreas

Treatment of adenocarcinoma of the pancreas gives rise to
little grounds for optimism. Progress in our understanding of
the causes of this appalling disease remains disappointingly
slow and despite major improvements in our ability to detect
its presence, diagnosis is almost invariably delayed until the
disease has spread beyond the reach of surgical cure. Current
methods of adjuvant treatment offer little prospect of sig-
nificantly prolonging useful life and the great majority
of pancreatic cancer patients still die within a year of
diagnosis.
A number of factors are now recognised which are impli-

cated in the aetiology of pancreatic cancer. These include
increasing age, high fat-high protein diet, cigarette smoking,
urbanisation, occupational exposure to carcinogens, heredi-
tary pancreatitis and in a North American context, black skin
and immigration from certain countries to the United States.'
More controversial associations include coffee drinking,
alcohol consumption, diabetes, gall stone disease, previous
ulcer surgery and pernicious anaemia.2 3 Studies in the field of
experimental carcinogenesis offer potential explanations for
at least some of these epidemiological associations. An
important distinction must be made between carcinogens
with a direct or indirect genotoxic effect and substances
which serve as promoters, such as raw soya flour or diets rich
in unsaturated fat. Cholecystokinin which stimulates the
growth of normal pancreas has claims as an important
mediator of the pancreatic growth stimulus in carcinogenesis
in animal models,45 and in man, potentially important factors
such as a high fat-high protein diet and previous gastrectomy
are accompanied by increased plasma cholecystokinin con-
centrations. Specific cholecystokinin receptor antagonists -
for example proglumide and non-specific antagonists - such
as somatostatin, are now available and it may be that the
inhibition of pancreatic cancer growth observed in experi-
mental models6 may also apply to tumour growth in man. A
recent study involving 34 000 Seventh Day Adventists
showed that increasing consumption of vegetarian protein
products, beans, lentils, peas and dried fruit significantly
reduce the risk of developing pancreatic cancer.7 Many of
these foods have a high protease inhibitor content whereas
paradoxically, raw soya flour (which is high in trypsin
inhibitors) actually promotes pancreatic carcinogenesis in
animal models. The discrepancy requires resolution but
species differences may be a factor.

Intriguing though these epidemiological and experimental
studies may be, they seem unlikely to result in a reduction in
the incidence of pancreatic cancer in the foreseeable future.

We are in desperate need of screening techniques which
would allow detection of presymptomatic disease. Much has
been written in recent years about circulating tumour
markers such as carcinoembryonic antigens and the newer
antigens with carbohydrate immunodeterminants which can
be defined by monoclonal antibodies such as CA 19-9.
Despite sensitivities as high as 80-90%, however, a recent
conference devoted to their role in diagnosis and manage-
ment8 concluded that none of the antigens described to date
are tumour specific and none are conclusively organ specific.
Fabris et aP place the current value of such markers in
perspective by showing that they add little to the clinical
differentiation between pancreatic cancer and chronic pan-
creatitis. Unfortunately, it may be that tests for serum
markers only become positive at an advanced stage of the
disease when cure is no longer possible.
When faced with patients with established pancreatic

cancer, ultrasonography is a reliable method of detecting
extrahepatic biliary obstruction and in one report also
showed the space occupying lesion in 54% of patients with
carcinoma of the head of the pancreas.'0 ERCP was the
method which most often first established the diagnosis in
(76% of cases) and its diagnostic accuracy was 93%.'1 Its
ready availability, high success rate, patient acceptability and
the fact that endoscopic papillotomy and endoprosthesis
insertion allows relief of jaundice, means that ERCP has
almost completely displaced percutaneous transhepatic
cholangiography from the diagnostic armamentarium.
Endoscopic ultrasonography is a relatively new technique
which can detect pancreatic lesions less than 2 mm in
diameter and seems likely to prove superior to existing
diagnostic methods."

Computerised tomography is often regarded as having a
similar role to ultrasonography is detecting mass lesions in
the pancreas'0 but a recent Finnish study'2 in 36 patients
with pancreatic cancer highlights the superiority of ultra-
sonography. Ultrasonography was normal in one patient,
showed secondary signs of the tumour such as bile duct
dilatation in four, and in 31 revealed the primary cancer;
corresponding figures for computed tomography scanning
were were two, nine, and 25 respectively. Ross et all3 found
that-computed tomography scanning has considerable limita-
tions when assessing resectability. In 66 consecutive patients
computed tomography predicted resectability with a sensi-
tivity of 75% and a positive predictive value of 38%;
furthermore it incorrectly predicted unresectable disease in
three of the 12 patients ultimately undergoing curative
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resection. The decision to deny operation to patients with
pancreatic cancer should not be based solely on computed
tomography predictions of unresectability because of locally
advanced disease.

Selective angiography is no longer used to diagnose the
presence of pancreatic cancer but may provide valuable
warning of the presence of arterial anomalies (notably the
presence of a hepatic artery arising from the superior
mesenteric artery) if resection is contemplated. Displace-
ment or invasion of the portal vein may also be apparent
although some surgeons no longer regard this in itself as a
barrier to resection.'4 I' Portal vein invasion may occur
despite normal venographic appearances and that other
lesions, such as pancreatic cystadenoma or cystadenocar-
cinoma, may displace the vein while remaining resectable
and indeed curable.

Regardless of the method used to detect the presence ofthe
pancreatic tumour, cytological or histological confirmation of
the diagnosis is imperative. A number of benign conditions
can masquerade as malignant biliary obstruction, notably
impacted gall stones and chronic pancreatitis, while malig-
nant conditions such as lymphoma and secondary deposits
from breast and bronchogenic carcinoma may simulate
primary malignant obstruction. It is also important to
distinguish between pancreatic cancer on the one hand and
periampullary cancer and cholangiocarcinoma on the other as
the latter two conditions offer better prospects of cure. A
preoperative diagnosis of pancreatic cancer can be obtained
safely by percutaneous fine needle aspiration cytology or
Trucut biopsy once a lesion has been targetted by radiology
or ultrasonography. False positive results are extremely rare
given competent cytological evaluation but sampling diffi-
culty can sometimes give rise to false negative results.
Although some recent studies suggest that a preoperative
diagnosis can be made in all cases'6 a more representative
figure derived from collected reviews is of the order of 80%. '7
Despite the wide availability of such preoperative diagnostic
techniques and the realisation that operative sampling is also
safe, many patients still leave hospital with a diagnosis of
pancreatic cancer that is histologically or cytologically uncon-
firmed. In the period 1972-1981 only 60% of patients leaving
Yale New Haven Hospital had histological confirmation of
this diagnosis,'8 a figure well within the range of 43-75%
reported from other centres.'921 Failure to achieve histo-
logical or cytological confirmation may have tragic conse-
quences if resection is carried out inappropriately, or if a
decision to deal with obstructive jaundice by non-surgical
means denies a patient the chance of cure or more effective
palliation.

Given a firm diagnosis of pancreatic cancer, how should
treatment proceed? Reviewing the situation a decade ago,22 I
argued that the high morbidity and mortality associated with
pancreaticoduodenectomy could not justify its use in the
light of the dismal longterm prospects of cure. Gudjonsson'8
has just reviewed the results of surgery for pancreatic cancer
in the 50 years which had elapsed since Whipple first carried
out pancreaticoduodenal resection (for, as it happens,
periampullary tumour). In all it is estimated that of 37300
patients considered, 4100 had undergone resection, and only
157 five year survivors could be documented, giving an
overall five year survival rate of only 0-4%. As Gudjonsson
points out, some of these survivors may well have been
reported on more than one occasion in different publications
from the same institution, and the need to review the
histology of such longterm survivors has also been empha-
sised.23 Of Gudjonsson's 157 five year survivors, 12 had not
undergone resection. Although there is no doubt that
improved patient selection and preparation coupled with
improved surgical technique has lowered operative mortality
from the previously reported mean level of 21%,24 Gud-

jonsson's review indicates that the mean mortality rate in
series reported since 1980 is still 15%. 8

Should we re-open the case for resection in selected
patients? With cancer of the head of the pancreas the answer
is now a cautious yes. Despite Gudjonsson's review, opera-
tive mortality in many specialist centres has now fallen to low
single figures. For example, Crist et al25 report a fall from 24%
to a figure of 2% in the present decade while Trede (personal
communication) reports only three deaths in 106 patients
undergoing pancreatic resection for cancer in the period
1972-1988. If resection is to be undertaken, most would now
advocate the Whipple operation and not total pancreatec-
tomy unless the tumour approaches the resection line or the
remaining gland is deemed too friable for anastomosis. Total
pancreatectomy avoids the potentially dangerous pan-
creaticojejunal anastomosis in all cases but has not fufilled its
promise as a safer operation'5 26 27 and the failure of both total
pancreatectomy and the more extensive 'regional resections'
to affect longterm survival rates232728 suggest that if the
cancer cannot be cured by the Whipple operation, it cannot
be cured at all. This brings us to the all important question of
longterm cure. Gudjonsson's review'8 indicated that there
has been no improvement in survival rates in more recently
published series and no series reports a five year survival rate
of more than 3 4% when- the total number of patients dealt
with was considered rather than the number undergoing
resection. Bearing this in mind, a large multicentre Japanese
study29 reviewed 3315 patients with carcinoma of the pan-
creas of whom 753 had undergone resection, a resectability
rate of no less than 23%. A total of 106 of those patients were
found to have cancer of less than 2 cm in diameter, giving an
incidence of 14 1% of those undergoing resection. The
resectability rate in this subgroup was 99%, the operative
mortality was 4% and the postoperative cumulative five year
survival rate was 37%. Less than half (44%) of these patients
had stage I disease, so that small cancer is not necessarily
'early cancer'. It is clear, however, that a small subgroup of
patients may be cured by operation and there is at least some
encouraging European evidence that tumour size at opera-
tion has fallen while resectability rates have risen.' 5 In this
European context, Trede (personal communication) has
recently achieved an actuarial five year survival rate of 37%
and a crude five year survival rate of 18% in patients
undergoing resection for pancreatic cancer.

While accepting that a small subgroup of patients with
cancer of the head of the pancreas merit consideration for
resection, however, the vast majority do not. Extensive
literature review reveals that palliative surgical bypass to
relieve obstructive jaundice carried a mortality rate of 19%
and that mean duration of survival thereafter was only 5 4
months.30 It is hardly surprising that stenting has become
popular as a means of avoiding such surgery and controlled
studies show that stenting carries a lower mortality than
operation, regardless of whether the stent is inserted trans-
hepatically3' or endoscopically.32 Stenting represents a signi-
ficant advance in palliation although papillotomy carries a
small but appreciable risk of complications (bleeding, per-
foration and pancreatitis) and stent blockage may necessitate
replacement. It can be argued that stenting fails to prevent
duodenal obstruction whereas this can be avoided by gastro-
enterostomy at the time of surgical biliary bypass. Gastro-
enterostomy may not prevent delayed gastric emptying in all
patients, however,33 and it is an unfortunate paradox that in
patients who need gastroenterostomy most appear least likely
to benefit from it. The success of endoscopic stenting must
not obscure the importance of obtaining histological or
cytological confirmation of pancreatic cancer so that patients
are not treated inappropriately.

If surgery cannot cure the great majority of patients with
pancreatic cancer, can adjuvant treatment be used to improve
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the duration of life without drastically reducing its quality?
There is good evidence that combination chemotherapy can
extend survival in patients with locally advanced disease34
although others have questioned whether the combination of
drugs offer more benefits than those achieved by 5-fluorour-
acil alone.35 In my view, the benefits currently accruing
from chemotherapy in pancreatic cancer do not outweigh its
disadvantages sufficiently to recommend the use of chemo-
therapeutic agents outwith the confines of controlled pros-
pective studies (involving the consent of fully informed
patients). Similar strictures apply to the use of radiotherapy.
The effects of external beam radiotherapy can be enhanced
by 5-fluorouracil in patients with locally advanced disease36
and local control of disease may be enhanced by prior use of
intra-operative irradiation.37 Necrotising pancreatitis, abscess
formation and extensive retroperitoneal fibrosis have been
reported after introperative radiotherapy38 39 and local control
may not be translated into improved survival because of the
high incidence ofhaematogenous and peritoneal spread. This
finding was confirmed by a recent Japanese study4" in which
eight patients underwent extended pancreatic resection with
intraoperative radiotherapy and introperative regional in-
fusion of mitomycin C followed by postoperative mitomycin
C. All patients had an uneventful postoperative course and all
but one survived for at least a year. Four patients, however,
have since died and necropsy in three of them revealed
residual and/or metastatic disease. Pancreatic cancer remains
extremely difficult to cure and subtler approaches will be
needed. Radioimmunotherapy is a more promising avenue.
Although confined at present to in vitro study, monoclonal
antipancreatic cancer antibodies tagged with an alpha-
particle emitter (2"2Bismuth) proved 20 times more efficient
in killing pancreatic cancer cells than x irradiation.4' The
presence of oestrogen receptors and oestrogen binding
proteins in normal and neoplastic pancreas has given rise to
hope that agents such as tamoxifen may be of value in
treatment. To date there has been a disappointing lack of
unequivocal benefit and hopes that somatostatin and its
analogues may be helpful have to be set against failure to find
somatostatin receptors in human pancreatic adenocar-
cinoma.42 It is still unclear whether antagonism of cholecys-
tokinin receptors may translate into benefit in treatment.

In conclusion, pancreatic cancer seems certain to remain a
major diagnostic and therapeutic challenge for years to come.
We have at least made significant strides in our ability to
diagnose the condition effectively and have recognised our
limitations in management. The days are gone when in-
appropriate performance of the Whipple operation was
accepted as a test of surgical manhood and the importance of
referral to an appropriate specialist is now widely appreciated
for the handful of patients thought likely to benefit from
resection. For the remainder endoscopic stenting offers
prompt and effective relief of jaundice (and perhaps more
importantly, ofpruritus) although there may still be a case for
surgical palliation in selected patients; pain remains a
distressing and difficult problem in some patients. Much will
depend in future on our ability to increase our understanding
of the root causes of pancreatic cancer, to acquire the means
of diagnosis of presymptomatic disease, and to develop
selective means oftumour destruction which do not exact too
high a price in terms of quality of life.
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