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Introduction

 

Facing with a periampullary mass, the first step is to
reach a diagnosis, if possible, before surgery. The sec-
ond step in the case of malignancy is the accurate stag-
ing and then deciding whether it is resectable or not.

Even if obtaining iniformation about the character-
istics of the disease (nature, size, exact location) and es-
tablishing the tissue diagnosis preoperatively may sem-
plify the decision to operate and the operation itself
(saving both time, human and economic costs), nowa-
days pancreatoduodenectomy has less then 5 percent
mortality rate in experienced centers. As a conse-
quence, surgeons in high volume centre are more will-
ing to embark on resecting a periampullary mass with-
out a tissue diagnosis and an extensive work-up. Diag-
nosis then seems to be less important than appropriate
staging [1].

In this paper we discuss the limitation of the diag-
nostic methods in periampullary lesions suggesting the
way to follow on the basis of actual acknowledgements.

 

The Work-up

 

Frequently benigne or malignant periampullary dis-
eases may present with the same symptoms [2]. A vari-
ety of non-invasive and invasive diagnostic methods are
available to differentiate tumors from pancreatitis, and,

 

used in combination, they can accomplish these goals
with accuracy. Despite technical advances in diagnosis
within the last decade, there is more potential for mis-
classification of cancer of the pancreas, than for any
other type of cancer because of the difficulty of an ac-
curate diagnosis. Major differential diagnoses are prox-
imal duct dilation or pancreatic carcinoma that has de-
veloped from pre-existing chronic pancreatitis [3, 4].
The definitive diagnosis can be difficult or impossible,
even at surgery. Direct biopsies are about 60% sensitive
for malignancy. So many carcinoma of the pancreas are
not detected until late in its course.

Moreover, there is a subgroup of patients with peri-
ampullary mass, in whom the complexity of differential
diagnosis is enhanced. The majority of pancreatic tu-
mors are localized to the head and also chronic pancre-
atitis seems to prefer the head region.

The cancer is frequently associated with secondary
inflammatory changes, and since pancreatic carcinoma
may develop from chronic pancreatitis the changes are
very important due to the increased risk of developing
malignancy. Chronic pancreatitis has been suggested as
a risk factor for pancreatic carcinoma, and can mimic
pancreatic carcinoma as well [5].

Gulik et al. reported a 6% incidence of chronic pan-
creatitits among 220 pancreatoduodenectomies per-
formed as a result of suspected pancreatic head carci-
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Today Pancreaticoduodenectomy has less than 5% mortality rate in experienced centers. As a
consequence, surgeons in high volume centre are more willing to embark on resecting peri-
ampullary mass without tissue diagnosis and extensive work up to identify its pathological
nature: diagnosis seems to be less important than appropriate staging. Whenever jaundice is
present the endoscopic placement of biliary stents should be considered both after consulta-
tion with the surgeon and radiological staging to avoid “wild management” in potentially
resectable cases and difficult readings by CT and/or MRI imaging carried out with “in situ”
stents.
The aims of imaging are:
– to identify resectable mass;
– correct staging (avoiding useless surgery);
– to distinguish pancreatic cancer with other periampullary malignant or benigne diseases.
US, CN scan and/or “all in one” CWMRI are the essential steps in the work up.
Clear cut resectable cases should move to surgery directly. At the same time clear cut not resec-
table patients have to undergo FNA for final diagnosis and neo adjuvant treatments, if any.
Despite formidable imaging improvement some patients still undergo laparotomy only to be
found to have unresectable disease.
Optional tools such as endoscopic US, PET and pancreatoscopy should be claimed in selected
patients. ERCP should be still used for citological aims in particular cases; today angiography
seems to be useless.
Laparoscopy (in association with US) could play a role in larger primary tumours and when-
ever equivocal findings occur, for example in the case of potentially resectable mass with very
high Ca 19-9 serum levels.
Last but not least, some cases may still deserve intraoperative palpation and US.
Today’s pancreatic surgeon philosophy facing periampullary mass should be more in the sense
of “can I take it out” than “what this mass is?”
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noma [6]. In a larger series of patients who underwent
resection for chronic pancreatitits, cancers were found
in 4/64 cases [7] and 4/250 cases [8] but the number of
patients who underwent pancreatico-duodenectomy
due to false positive tumor diagnosis is not known.

The management and prognosis in the case of
chronic pancreatitits or periampullary cancers is differ-
ent and the diagnosis still problematic.

Unnecessary laparotomies in the case of pancreatic
cancer are avoided since resectability can be correctly
predicted with a computed tomography scan and lap-
aroscopy in more than 80% of the cases, but no preop-
erative diagnostic produceres can completely differ-
entiate between pancreatic head mass caused by
chronic pancreatitis or that caused by tumor. Some-
times the diagnosis can be impossible at surgery and
“blind” resection must be done to avoid missing a sus-
pected tumor [9].

 

Biochemical study

 

A part from the routine efforts to determine, for ex-
ample, the degree of joundice it involves the analysis of
multiple assays of tumor-associated antigens including
oligosaccharides which can help in the diagnosis.

 

CA 19-9

 

This is the most important and popular. The specific-
ity may vary from as low as 73% to more than 95%
False negative results are frequent in patients with a
Lewis blood group negative phenotype in addition false
positive assays can occur in patients with chronic pan-
creatitis and cirrhosis.

Changes in the quantity of elastase 1 also appear to
be of diagnostic value. Multivariate tumor marker anal-
ysis could become an important screening method in
cases involving an uncertain differential diagnosis be-
tween pancreatic cancer and chronic pancreatitis [10].

 

K-ras gene

 

More than 80% of pancreatic carcinomas contain
mutations of the K-ras gene. Screening duodenal fluid
for these mutations may lead to early detection of these
cancers. Some pancreas without cancer, however, may
also harbour K-ras mutations, and non-mutated K-ras is
observed in 15% of cancer potentiallly limiting the
specificity of K-ras based tests. Detection of mutations
of the K-ras gene in cells shed in pancreatic secretions
may improve the still difficult differential diagnosis is
of chronic pancreatitis versus malignancies.

 

Ultrasound (U.S.)

 

The specificity and sensitivity of U.S. in advanced
cases can achieve 90% but it is low in the early stages.
It can detect biliary and pancreatic ductal dilation, but
it may not be useful in differentiating different periam-
pullary neoplasms fron surrounding chronic pancreatit-

 

its. However, it is the most sensitive test for excluding
gallstones.

 

Computed tomography (C.T.)

 

It can detect the changes of shape and size of the
pancreas and the irregularities of the pancreatic ducts,
and has a more important role in detecting changes ear-
lier than any other imaging procedure. C.T. sensitivity
has been reported to be between 70–90% and specific-
ity has been reported to reach 80–100%, respectively.
The sensitivity depends on the stage of the disease, but
it is higher than that of ultrasound. The C.T. scan with
i.v. contrast is the initial diagnostic imaging procedure
of choice for patients with periampullary lesions.

The C.T. staging should be performed before any
kind of stenting decompression of the biliary tract: the
presence of stents can jeopardize the quality of C.T. im-
aging leading to not correct conclusions.

 

Endoscopic retrograde
cholangiopancreatography (ERCP)

 

It has considerable value in patients together with
normal and atypical CT and in making a differential di-
agnosis using cytology. The sensitivity of ERCP for the
diagnosis of ductal cancer approaches 95% [12]. A ma-
jor role for ERCP is palliative therapy of cholestasis by
stenting of the malignant bile duct stenosis. ERCP has
not lost its importance due to the possibilities of trans-
papillary biopsy or brush cytology.

 

Fine-needle aspiration biopsy (FNAB)

 

Percutaneous core biopsies for fine-needle-spiration
cytology is highly specific (90%) and has a high posi-
tive predictive value. Reported sensitivity and negative
predictive values for pancreatic cancer are generally
lower (ranging from 60/70%), and thus a negative aspi-
rate cannot exclude malignancy.

Because of its low sensitivity, negative predictive
value and potential complications, we believe that
FNAB has little or no role in evaluating patients having
resectable mass. There is a definite role for FNAB in
non resectable cases, in poor risk patients for whom a
major resection is not possible, but who are candidates
for palliative chemioradiation therapy.

 

Upper gastro-intestinal endoscopy

 

It can play a role in case of Vater papilla tumors,
duodenal tumors and for the evolution of duodenal
stenosis.

 

Endoscopic ultrasound

 

At present, it can be regarded as the most sensitive
procedure for detecting those with early chronic pan-
creatitis and small pancreatic tumors. It is a promising
and very reliable method of preoperative T staging [13].
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Magnetic resonance imaging: MRI

 

The overall accuracy of imaging in assessing extra-
pancreatic tumor spread, lymph node metastases, liver
metastases and vascular involvement was 95.7%,
80.4%, 93.5% and 89.1% respectively [14].

 

Magnetic resonance
colangiopancreatography: MRICW

 

In contrast to invasive ERCP, MRICW is non inva-
sive and safer, but ERCP is preferable when a therapeu-
tic procedure is necessary. In association MRI and
MRICW give complete informations on the presence
and extension of the lesion (“all in one”) [15].

 

Positron emission tomography: PET

 

It is suitable as a tool for differential diagnosis. PET
shows an overall sensitivity of 85% and a specificity of
84%. The diagnostic accuracy is very dependent on se-
rum glucose levels [16].

 

Pancreatoscopy

 

It has been reported to be associated with high suc-
cess rates (75–90%). This technique has been proposed
to distinguish between chronic pancreatitis and pancre-
atic cancer. Endoscopic brush-citology of biliary and
pancreatic strictures can also confirm cancer [17].

 

Laparoscopic staging

 

It is suitable in establishing the operability of pan-
creatic tumors, and gives the possibility of performing
ultrasonographically guided fine-needle aspiration bi-
opsy, which provides a rapid, safe diagnosis [18].

The technique should be always performed if suspi-
tion of peritoneal involvment is present. Small liver me-
tastasis not detectable by US, CT and MRI should be
shown by laparoscopy. A recent review [19] suggests
that it can avoid unuseful laparotomy in a range of
3

 

−

 

14% of cases.

 

Conclusion

 

Facing with a periampullary mass the most impor-
tant question to answer is wether or not it is malignant.

In experienced centre morbility for pancreati-
coduodenectomy is acceptable and management of
complications leads to low mortality rate [20]. As a
consequence surgeons are more prone to resect on the
bases of precise staging than appropriate nature diagno-
sis. The need for surgery is often determined by the
presence or absence of jaundice or duodenal obstruc-
tion. In a patient with obstructive symptoms resection
may be the treatment of choice regardless of the diag-
nosis. Obviously, in these cases, preoperative histolog-
ical confirmation is not essential before surgical inter-
vention. By contrast adjuvant treatment of advanced
cases depends on accurate diagnosis. Thus, the need for

 

diagnosis is inversely proportional to the degree of re-
sectability of the lesion [21, 22, 23].

Cystic lesions are easily identified by CT or MRI>
Fine-needle aspiration biopsy cannot sufficiently dif-
ferentiate between malignant and benign cystic tumors,
with a failure rate of about 30%. Rapid tumor enhance-
ment and specific biochemical features may suggest an
endocrine tumor. The vast majority of periampullary tu-
mors are ductal carcinomas, which are almost always
solid masses. Even though nonductal tumors are often
solid, cystic components demonstrated radiographicaly
in an isolated pancreatic mass suggest a nonductal tu-
mor, which has a far better prognosis [22, 24].

Then, the first step is the staging of the disease and
the evaluation of the fitness of the patient. Various im-
aging techniques may suggest the diagnosis or the po-
tential for resectability, but even with all the cytological
techniques in 15–20% of the cases it is impossible to
differentiate among several different periampullary le-
sions. This means that in practice one in five patients
with a suspected cancer may have no confirmed diagno-
sis after having completed a staging protocol.

What can we do with a mass intraoperatively with-
out previous cytologic or histologic verification? When
must we strive to establish definite diagnosis at all
costs, and how can we achieve it?

Intraoperativ FNA cytology is the most common
method. The sensitivity is reported to be 70 to 100%,
most often it is around 90%. Tissue biopsy of pancreat-
ic lesions can be done as incisional or wedge biopsies
or by use of Trucut needles. The sensitivity of pancre-
atic biopsy for histological evaluation has been report-
ed to be 83–92%. False positive results are extremely
rare. The reported rate of complications related to the
biopsy varies from 0% to 10% and the mortality rate
from 0% to 4% [23].

The reason that the sensitivity of intraoperative tis-
sue biopsies is not better than FNA cytologies is the
surgeon’s fear of complications. Cautious wedge biop-
sies, obtaining specimens which are too superficial, can
result in false negative reports because pancreatic can-
cer is often surrounded by a large rim of pancreatitis.
Therefore, needle biopsy is recommended for masses
located deep in the head of the pancreas, reserving tis-
sue biopsy only for superficial lesions [3].

When should pancreatic biopsies be done? If patho-
logical confirmation alters our decision about resection,
all efforts should be made to confirm the diagnosis
keeping in mind that resection remains a valuable form
of treatment for painful or complicated chronic inflam-
matory head mass; therefore, if the tumor seems to be
resectable, it should be resected when this is feasible
with a low mortality rate.

The most questionable cases are those patients who
have a mass without any obstructive symptoms. It may
also be a chance finding of suspected pancreatic cancer.
On the other hand, an asymptomatic focal mass second-
ary to chronic pancreatitis may require no surgical
treatment. In these cases accurate biopsy should be
done. If the biopsy is positive, resection may be done.
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Evaluating the result we have to take into consideration
that a benign finding in itself never excludes the pres-
ence of a malignancy [25].

In conclusion, whenever the periampullary solid
mass is resectable and your mortality rate for pancre-
atoduodenectomy is less than 5%, take it out [26]!

 

References

 

1.

 

Dervenis C., Bassi C.

 

 Pancreatic tumors. Theme Verlag.
Stuttgart. 2000.

2.

 

Rosewitz S., Wiedenmann B.

 

 Pancreatic carcinoma //
Lancet. 1997. 349:485–489.

3.

 

Evans J.D., Morton D.G., Neoptolems J.P.

 

 Chronic pan-
creatitis and pancreatic carcinoma // Postgrad Med. J.
1997. 73:543–548.

4.

 

Rocca G., Gaia E., Iuliano R., Caselle M.T., Rocca N.,
Calcamuggi G., Emanuelli G.

 

 Increased incidence of
cancer in chronic pancreatitis // J. Clin. Gastroenterol.
1987. 9: 175–179.

5.

 

Talamini G., Falconi M., Bassi C., Sartori N., Salvia R.,
Caldiron E. et al.

 

 Incidence of cancer in the course of
chronic pancreatitis // Am. J. Gastroenterol. 1999. 95:
1253–1260.

6.

 

Van Gulik T.M., Reeders J.W., Bosma A., Mooj’en T.M.,
Smite N.J., Allema J.H. et al.

 

 Incidence and clinical find-
ings of benign, inflammatory disease in patients resected
for presumed pancreatic head cancer // Gastrointest En-
dosc. 1997. 46: 417–423.

7.

 

Moussa A.R., Levine B.

 

 The diagnosis of early pancreatic
cancer // Cancer. 1981. 47: 1688–1697.

8.

 

Zografos G.N., Bean A.G., Williamsin C.N.

 

 Chronic pan-
creatitis and neoplasia: correlation or coincidence //
HPB Surgery. 1997. 10: 235–239.

9.

 

Mergener K., Baillie J.

 

 Chronic pancreatitis // Lancet.
1977. 350: 1379–1385.

10.

 

Horvath L.Z., Flautner L.E., Tihanyi T.F.,Schumann B.

 

The role of multivariate tumor marker analysis in the dif-
ferential diagnosis of pancreatic carcinoma nad chronic
pancreatitis // Br. J. Surg. 1998. 85: 138–139.

11. Wilentz R.E., Chung cC.H., Sturm P.D.J., Musler A.,
Sohn T.A. Offerhaus G.J.A. et al. K-ras mutations in the
duodenal fluid of patients with pancreatic carcinoma //
Cancer. 1998. 82: 96–103.

12.

 

Yamamoto H., Watahiki H., Suzuki M., Iwai T., Momo S.,
Takeuchi T. et al.

 

 Clinical efficacy of MRCP for diagno-
sis of patients with pancreatic neoplasm // Jap. J. Clin.
Med. 1998. 56: 2911–2917.

13.

 

Inui K., Nakazawa S., Okushima K., Nakamura Y.

 

 En-
doluminal ultrasonography for pancreatic diseases //
Gastroent Clin. North Am. 1999. 28: 778–781.

14.

 

Gaa J., Wendl K., Tesdal I.K., Meier-Willersen H.J., Le-
hmann K.J., Bohm C. et al.

 

 Kombinierter einsatz vor
MRT, MRCP und kontrastverstarkter 2phasen 3d-MRA
in der diagnostik von pankreastumoren: Erste Klinische
Ergebnisse // ROFO. 1999. 170: 528–533.

15.

 

Barish M.A., Yucel E.K., Ferrucci J.T.

 

 Current concepts:
magnetic resonance cholangiopancreatography // New
Engl. J. Med. 1999. 341: 258–264.

16.

 

Zimny M., Bares R., Fass J., Adam G., Cremerius U.,
Dohmen B. et al.

 

 Fluorine-18 fluorodeoxyglucose
positron emission tomography in the differential diagno-
sis of pancreatic carcinoma: a report of 106 cases // Eur.
J. Nucl. Med. 1997. 24: 678–682.

17.

 

Jung M., Zipf A., Schoonbroodt D., Herrmann G., Cas-
pary W.F.

 

 Is pancreatoscopy of any benefit in clarifying
the diagnosis of pancreatic duct lesions? // Endoscopy.
1998. 30: 273–280.

18.

 

Strasberg S.M., Middleton W.D., Teefey S.A., McNev-
in

 

 

 

M.S., Drebin J.A.

 

 Management of diagnostic dilem-
mas of the pancreas by ultrasonographycally guided lap-
aroscopic biopsy // Surgery. 1999. 126: 736–741.

19.

 

Pisters P.W.T.

 

 Laparoscopy in the staging of pancreatic
cancer // Br. J. Surg. 2001. 88: 325.

20.

 

Bassi C., Falconi M., Salvia R. et al.

 

 Management of
complications after pancreaticoduodenectomy in a high
volume centre: results on 150 consecutive patients //
Dig. Surg. 2001. 18: 653–657.

21.

 

Carter C.R., Imrie C.W.

 

 Is histological diagnosis essen-
tial before resection of suspected pancreatic carcinoma?
In: Johnson C.D., Imrie C.W. eds. Pancreatic Disease:
Towards the Year 2000. 2nd@ ed. London: Springer Ver-
lag, 1999. 377–384.

22.

 

Bottger T.C., Junginger T.

 

 Treatment of tumors of the
pancreatic head with suspected but unproved malignan-
cy: is a nihilistic approach justified? // World J. Surg.
1999. 23: 158–162.

23.

 

Ihse I., Axelson J., Dawiskiba S., Hansson L.

 

 Pancreatic
biopsy: why? when? how? // World J. Surg. 1999. 23:
896–900.

24.

 

Thompson J.S., Murayama K.M., Edney J.A., Rik-
kers

 

 

 

L.E.

 

 Pancreaticoduodenectomy for suspected but
unproven malignancy // Am. J. Surg. 1994. 168: 571–
573.

25.

 

Yamaguchi K., Chijiiwa K., Saiki S., Nakatsuka A., Tana-
ka M.

 

 Mass-forming pancreatitis masquerades as pan-
creatic carcinoma // Int. J. Pancreatol. 1996. 20: 27–35.

26.

 

Olah A.

 

 Pancreatic head mass: what can be done? // Sur-
gery JOB. 2000. 1: 127–129.


