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Value of laparoscopy in the diagnosis and
management of pancreatic carcinoma
A. CUSCHIERI, A. W. HALL, AND JOHN CLARK

From the Department of Surgery, University of Dundee, Dundee,

SUMMARY Our experience with laparoscopy in the diagnosis and staging of 23 cases of pancreatic
cancer is reported. This endoscopic procedure has proved useful in the diagnosis of the disease, in
the assessment of operability, and in the retrieval of material for histological and cytological con-

firmation of pancreatic cancer. An infra-gastric laparoscopic method for inspection of the body and
tail of the pancreas is described and the technique may allow the earlier detection of neoplasms in
this region.

The incidence of carcinoma of the pancreas is rising
on both sides of the North Atlantic. Approximately
22 000 new cases are seen a year in the United States
(American Cancer Society, 1975), and 4400 per year
in the United Kingdom (Registrar General, 1975).
Of these, over 90% are dead within one year of
detection. The late diagnosis of this disease is a major
factor contributing to this poor prognosis. At the
time of surgery the resectability rate is 60% for
periampullary cancer, 20% for cancer of the head
and 5 to 10% for cancer of the body and tail (Smith,
1961; Smith, 1973; Hermreck et al., 1974; Nakase et
al., 1977). Resection remains the only hope of cure
and appears to give reasonable palliation (Wilson
and Block, 1974).

Techniques are required for the detection of early
pancreatic cancer and to assess the stage of the
disease at the time of presentation. In this paper we
have reviewed our experience with laparoscopy both
in the diagnosis and management of pancreatic
cancer.

Methods

TECHNIQUE
The laparoscopies were performed using a Keymed 8
mm double puncture laparoscope with a tactile
probe; insufflation of the abdomen with carbon
dioxide was produced and maintained using a
Semm's automatic pneumoinsufflator. This instru-
ment has a flow indicator and a pressure gauge
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which continuously monitors intra-abdominal pres-
sure.
Laparoscopy was carried out, in all cases suspected

of having pancreatic pathology, by a standard
technique under general anaesthesia. A Verres
needle was inserted through the linea alba imme-
diately inferior to the umbilicus. The abdomen was
inflated with carbon dioxide until it was firm to
palpation, about 4 1 being required in most cases.
The needle was removed. A 1 cm transverse incision
was made through the linea alba, down to peri-
toneum, and the trocar/cannula inserted. An end-
viewing telescope was introduced through the cannula
after reconnection of the insufflator. The peritoneal
cavity was inspected for adhesions and any obvious
hepatic pathology. The palpating probe was then
inserted, via its cannula, under direct vision. The
puncture for this was sited above the level of the
umbilicus at the left lateral border of the rectus. The
contents of the upper abdomen were then carefully
inspected, particular attention being paid to the
appearance of the liver, the presence of secondary
deposits, and the state of distension of the gall-
bladder. The liver was raised to complete examina-
tion of the gallbladder. The presence of any masses
in the area of the duodenal loop or in the retro-
gastric region was noted. Palpation, using the tactile
probe, revealed the consistency of any swelling
identified. Where a tumour of the pancreatic head or
periampullary region was suspected, cholangio-
graphy was then performed. Contrast medium was
introduced transhepatically into either the gall-
bladder or a dilated bile duct. In either case a 15 cm
23 G (0-7 mm outside diameter) Chiba needle was
used. When the bile duct route was chosen, the
needle was passed through the skin in the right upper
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quadrant of the abdomen into the hepatic substance,
towards the porta hepatis, under direct vision.
Cholangiography was performed according to the
technique of Okuda et al. (1974).

If a retrogastric mass had been detected, or pre-
operative investigation had suggested the possibility
of a lesion of the body or tail of the pancreas, the
lesser sac was then examined. The greater curvature
of the stomach was lifted with the tip of the tactile
probe and a transparent window in the omentum
close to the greater curvature identified. This window
was perforated with the tip of the probe and the
telescope advanced through the aperture. A rapid
inflow of carbon dioxide distended the lesser sac
allowing inspection of the body and part of the tail
of the gland (Fig. 1).
When examination of the pancreas was com-

pleted, any mass or other suspicious area in the
pancreas was subjected to histological examination
using an aspiration cytology technique. A 23 G
needle of the Chiba type was inserted into the lesion
under direct vision. A 10 ml syringe was attached to
the needle and, while negative pressure was exerted,
the needle was rapidly inserted and withdrawn
through thelesion.The syringe wasremoved and 5 ml
of air drawn in. The contents of the needle were

expressed onto one or more microscope slides and
smears were immediately fixed in Carbowax. These
were later stained by the Papanicolaou technique
and examined by an experienced cytologist. On
average, two such aspiration biopsies were taken
from each lesion.
Any suspicious areas or nodules in the liver were

submitted to biopsy by the Menghini technique, the
cores being fixed in buffered formalin and sent for
routine histopathology. Finally, the areas of needle
puncture and biopsy were checked to ensure that
haemostasis was adequate and bile leakage minimal,
the abdomen was deflated and the laparoscope
withdrawn.

PATIENTS
Over the four years 1973-77 23 patients with carci-
noma of the pancreas or periampullary region were
studied laparoscopically (Table 1). Fifteen presented
with obstructive jaundice, but the gallbladder was
palpable on clinical examination in only 10.
The remainder included six patients with a hard

epigastric mass, carcinoma of the pancreas being
suspected preoperatively, and two patients with
weight loss but without a definite preoperative
diagnosis.

Fig. I Diagrammatic represen-
tation of the technique for
examination of the lesser sac. The
telescope has been passed through
an aperture created in the greater
omentum close to the stomach,
which is raised by the tactile

/1 probe.

GRASPING TELESCOPE IN LESSER SAC
FORCEPS ON
GREATER CURVATURE
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Table 1 Characteristics ofpatients undergoing
laparoscopy for carcinoma ofpancreas

Obstructive jaundice 15
Male: female ratio jaundiced patients 13:2
Ages (yr) 42-73
Clinically palpable gallbladder 10
Clinically palpable liver 15
Eventual diagnosis
Carcinoma head of pancreas 6
Periampullary carcinoma 9

Non-jaundiced patients 8
Male: female ratio 4:4
Palpable abdominal mass 6
Eventual diagnosis carcinoma of body and tail of pancreas 8

Over the same period, laparoscopic visualisation
of the lesser sac was attempted in a further nine
patients. To allow a more complete assessment of the
technique the findings from these will also be
discussed.

Results

LESIONS OF PANCREATIC HEAD AND
PERIAMPULLARY REGION
In all patients with obstructive jaundice (Table 2) the
liver was seen, at laparoscopy, to be green and
distended. Likewise the gallbladder was enlarged
and resistant to indentation with the tactile probe.
Secondary deposits were visible in the liver of three
and, in two, deposits were also visible elsewhere in
the peritoneal cavity. Laparoscopic cholangiography
was undertaken in 13 and in every case confirmed the
presence of an extrahepatic common bile duct
obstruction within the head of the pancreas. In all
cases the films were diagnostic, indicating the
presence of a malignant stricture within the pan-
creatic head (Fig. 2).

Table 2 Laparoscopic findings in 15 patients with
obstructive jaundice
Laparoscopic finding No.
Distended gallbladder 15
Green distended liver 15
Hepatic metastases 3
Metastatic deposits elsewhere in abdomen 2
Laparoscopic cholangiography performed 13

Laparoscopy was followed by laparotomy in all 15
cases. The findings were confirmed on every occasion.
In 10 of the patients resection proved possible, a
pancreaticoduodenectomy with conservation of the
body and tail of the pancreas being performed. Only
one patient died before discharge from hospital.
Non-resectional, palliative surgery was carried out in
the other five (which included the three confirmed as
having hepatic metastases). In four cases a chole-
dochojejunostomy en-Y was performed and, in the

Fig. 2 A laparoscopic, transhepatic, fine needle
cholangiogram showing a dilated biliary tree and a
typical occlusion of the common bile duct in the
pancreatic head due to pancreatic carcinoma.

fifth, adequate biliary drainage was obtained by the
passage of a silastic stent through the tumour.

LESIONS OF PANCREATIC BODY AND TAIL
The eight patients with pancreatic carcinoma who
did not present with obstructive jaundice (Table 3)
were found to have lesions of the body and tail. In all
a large retrogastric mass was found which could
easily be palpated with the tactile probe. Hepatic
secondary deposits were seen in six cases and sub-
mitted to biopsy by the Menghini technique.
Aspiration needle biopsy of the pancreatic lesion was
performed in two cases and in each cytological
confirmation of the diagnosis was obtained. Opera-
tive intervention was felt to be indicated in only one
patient. Even here laparotomy merely confirmed the
diagnosis, no procedure being feasible.

VISUALISATION OF LESSER SAC
In 10 laparoscopies visualisation of the lesser sac
was attempted. The manoeuvre was successful in six.
All of the four failures were in obese patients who
had adhesions within the peritoneal cavity from
previous surgery or inflammation. One patient was
shown to have a retrogastric mass which on exami-
nation via the lesser sac could be seen to arise from
the pancreas and was confirmed as being a carcinoma
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Table 3 Laparoscopic findings in eight patients not
having obstructive jaundice

Laparoscopic finding No.
Large retrogastric mass 8
Mass hard on palpation using tactile probe 8
Aspiration needle biopsy performed 2
Hepatic metastases present 6
Hepatic metastases biopsied 6

by needle biopsy of the lesion under direct vision. In
three, laparoscopic examination of the body of the
pancreas proved to be entirely normal. This was
confirmed at laparotomy in two, one with a normal
and the other with a positive isotope pancreatic scan.
A normal pancreas was discovered in a fourth
patient in whom laparoscopy had shown multiple
intraperitoneal tumour deposits but where the site of
the primary was unknown. Laparotomy confirmed
pancreatic normality and failed to find the primary
lesion. The remaining subject was shown to have a
fibrous, featureless area at the expected site of the
pancreas. A diagnosis of pancreatic atrophy was
substantiated on opening the abdomen.

Discussion

Progress in the management of pancreatic neoplasia
is hindered by the problem of arriving at a positive
diagnosis while the lesion is still small. Many of the
early symptoms are vague and common to other less
sinister conditions. Diagnosis is best regarded as a
two-stage process: the delineation of a high risk
group and then positive confirmation. For the first
step a simple screening test, which may be applied to
anyone in whom the diagnosis is entertained, is
needed. This must be non-invasive, simple, and
should yield few, if any, false negative results. A
serological test would be ideal and the initial results
with pancreatic oncofetal antigen (POA) are
encouraging (Gelder et al., 1978). Isotope pancreatic
scanning and upper abdominal ultrasound are also
candidates for this role. In a recent prospective study
(Wood et al., 1976) isotope scanning gave the cor-
rect diagnosis in only 64% of cases. As the results of
ultrasound examination were superior, this pro-
cedure may prove to be a useful investigation when
pancreatic neoplasia is suspected on clinical or
serological grounds.
Withthe advent ofcomputerised tomography ofthe

abdomen, radiology may yet provide a useful screen-
ing procedure. Initial experience with the method, as
applied to the pancreas, has recently been reported
from two major American institutions (Haaga et al.,
1977; Sheedy et al., 1977). Changes in the size and
shape of the gland are reliably detected but no
difference in density between neoplastic and normal

tissue has been seen. Wholly intrapancreatic lesions
are thus missed unless dilatation of the biliary tree is
present.
At the present time endoscopic retrograde

cholangiopancreatography (ERCP) with or without
aspiration or brush cytology (Endo et al., 1974;
Osnes et al., 1975; Hatfield et al., 1976; Wood et al.,
1976) remains the best method for confirming the
diagnosis of pancreatic cancer. The true predictive
value of this technique is high for lesions of the head
and periampullary region but it often misses lesions
of the body and tail. Although the number of
patients in our series is small, the data suggest that
laparoscopic techniques should be considered and
developed further in the future.
The value of laparoscopy in hepatobiliary dis-

orders is well documented (Sauer et al., 1973;
Cuschieri, 1975). A survey of the literature reveals
two reports from Germany on its use in studying the
pancreas (Meyer-Burg et al., 1972; Kirstaedter and
Meyer-Burg, 1973). In both cases the technique
differed significantly from that described here, the
pancreas being approached by the supragastric
route. We have had no success with this approach.
The infragastric route has proved satisfactory for
examination of the lesser sac in the absence of fat-
laden omentum or peritoneal adhesions.

In this series, a thorough laparoscopic examination
of the peritoneal cavity, combined with targeted
cholangiography and aspiration biopsy, gave accu-
rate diagnostic information about the pancreas in the
majority of patients. Increasing expertise with
laparoscopic examination of the body and tail of the
pancreas by the infragastric route may lead to the
detection of earlier, resectable lesions. The great
advantage of this technique is that it permits needle
biopsy of the pancreas under direct vision.

Christoffersen and Poll (1970) showed needle
aspiration cytology of the pancreas to be a reliable
technique when used at operation. Their experience
has since been confirmed and amplified by others
(Arnesjo et al., 1972; Shorey, 1975). Since then, the
technique has been modified for use preoperatively
using ultrasound (Smith et al., 1975; Hancke et al.,
1975) or arteriography (Tylen et al., 1976) for
guidance. The possibility that computerised tomo-
graphy may allow accurate positioning of the needle,
while avoiding major blood vessels, appears attrac-
tive. Within the foreseeable future it will not be
practicabletoscreen the placement with computerised
tomography and the radiation dose would, at present,
be prohibitive. Direct vision permits more accurate
placement of the needle within the tumour and
reduces the risk of damage to other structures dur-
ing its passage. So far, the reports on blind techniques
are remarkably trouble-free, but on theoretical
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grounds risk of damage to bowel or major blood
vessels does exist and, as yet, the reported series are
very small. Peritoneoscopy allows examination of the
lesion and placement of the needle under direct
vision. Because of the small numbers involved, no
attempt has been made to compare the results for
histological diagnosis at laparoscopy with those
oUtLiaed by other methods. A fairly consistent
figure of 75-80% success has been obtained from
supragastric pancreascopy (Kirstaedter and Meyer-
Burg, 1973), ultrasonic guidance (Hancke et al.,
1975) and angiographic placement (Tylen et al.,
1976). To determine the relative merits of these
techniques, a prospective comparative trial would be
required. As no series using more than one method
of biopsy has yet been produced, valid data are not
available.
A 'minilap' has been advocated in the United

States to obtain the same information (Strack et al.,
1971). Except where technical difficulties prevent the
full procedure, laparoscopy can allow the same
sequence of investigations while remaining a lesser
procedure that necessitates a much shorter hospital
stay; however, unlike a 'minilap', general anaesthesia
is required at present.

This series did not consist solely of advanced cases
as is shown by the feasibility of resection in 10 of 15
jaundiced patients. Of the lesions in the body and tail
none was resectable, but in seven sufficient diagnostic
information was obtained to obviate laparotomy.
We have found laparoscopy to be a safe and

reliable technique for inspection of the upper
abdomen and have had no deaths in over 600
examinations. The cases presented here show that it
can be used in the investigation of pancreatic disease
with a high diagnostic yield. Assessment of the final
place for it in the management of these patients must
await the analysis of a larger series. Sufficient
evidence is available to indicate that precise infor-
mation can be obtained as to the appearance and
anatomy of the lesion, together with the histological
proof of its nature. A preliminary laparoscopy may
obviate the need for laparotomy in those grossly
inoperable cases where palliation is impossible and
allow for a more careful planning of resectional
surgery in the less advanced condition.
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