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ChapterChapter 1 

Introductio n n 

Patientss with hepatobiliary and pancreatic carcinoma have a poor prognosis. At 
thee time of diagnosis most patients suffer from incurable disease due to the extent of 
thee tumor, in particular local ingrowth in the surrounding vascular structures or distant 
metastases.1"22 Surgical resection remains the only chance of cure. Palliative treatment 
cann be performed surgically as well as non-surgical.3,4 As surgical palliative treatment 
iss associated with considerable morbidity and even mortality non-surgical palliation is 
generallyy accepted as the treatment of choice for patients with metastatic disease.5,6 

Tumorr staging is therefore important to select patients who might be able to undergo a 
curativee resection and those who need palliative treatment. Adequate staging can 
preventt unnecessary laparotomies. 

Duringg the past decades, the staging strategy for patients with hepatobiliary and 
pancreaticc tumors has been changed radically from explorative laparotomy without 
previouss radiological tests except for duodenography to a complete diagnostic work-
upp scheme, a protocol with many different radiological and endoscopic, invasive 
stagingg procedures. This change in treatment strategy led to a so-called decision tree, 
whichh describes what diagnostic procedures should be performed by preference in 
eachh situation, ' and more recently to the development of guidelines. 
Thee value of different radiological as well as endoscopical and surgical staging 
proceduress depends on many factors, such as patient selection and the quality of the 
radiologicall  tests. The accuracy of CT scan for detection of unresectable disease, for 
example,, increased dramatically during the last years due to new scanning protocols 
andd reduced thickness of the slides.9"11 

Ass a consequence of ongoing changes in and improvement of diagnostic 
procedures,, most of the studies performed to validate the quality of these staging 
techniquess are soon outdated and subsequently diagnostic strategies have to be adapted 
too new standards. '2 Moreover, the evaluation of the effectiveness in different hospitals 
andd in particular evaluation of the effectiveness of a complete set of diagnostic 
procedures,, a diagnostic guideline, or a work-up strategy are not widely performed. 
Knowledgee about the availability and the use of diagnostic resources is important for 
thee formulation of a guideline, which should not only be evidence-based but also 
commonlyy applicable. It has therefore been questioned if the use of so-called 
consensus-basedd guidelines is generally accepted. An active method of guideline 
developmentt and good feedback has been suggested recently and might be necessary 
too improve the success rate of the implementation and the use of these new 
guidelines.13,14 4 
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Introduction Introduction 

Duringg the past decade, the departments of gastroenterology, radiology and 
surgeryy of the Academic Medical Center Amsterdam have had a special interest in the 
managementt of patients referred with hepatobiliary or pancreatic diseases. In an 
attemptt to improve quality and cost-effectiveness of care, different studies have been 
conductedd to evaluate different diagnostic and therapeutic procedures and more 
recentlyy active participation in the development of guidelines was started. These 
findingss were used to set up different studies among the above mentioned diagnostic 
problemss in hepatobiliary and pancreatic diseases. 

OutlineOutline of the thesis 

Inn the first part of the thesis, the effectiveness of different diagnostic procedures 
forr staging hepatobiliary and pancreatic malignancies is assessed. This part can be 
dividedd into two sections. In the first section separate diagnostic procedures performed 
inn an academic center are evaluated, and in the second section a diagnostic process in 
generall  hospitals. 

Implementationn of guidelines for a diagnostic process in a single center, in 
particularr in the center where the guideline was developed, is suggested to be less 
complicatedd than implementation in other hospitals or even countrywide. To 
differentiatee between these different implementation processes, it was decided to study 
both.. Furthermore, as implementation of a diagnostic guideline is suggested to be 
moree complicated than implementation of a therapeutical guideline because the 
diagnosticc process can consist of more than one procedure and be applied in a 
heterogeneouss patient population, implementation of a therapeutic guideline is also 
evaluated. . 

Inn Chapter  2 the diagnostic accuracy of laparoscopic staging for detection of 
unresectablee disease in patients with proximal bile duct tumors and the prevention of 
unnecessaryy surgical exploration is evaluated. In Chapter  3 a radiological staging 
proceduree is evaluated. Preoperative CT scan findings are correlated with resectability 
ratee at laparotomy to assess the prognostic value of tumor characteristics, 
preoperativelyy seen on CT scans of patients with potentially resectable pancreatic head 
carcinomaa with regard to survival. If CT criteria can be identified that can predict 
survival,, these may be helpful in selecting candidates for surgical therapy. Since the 
accuracyy of diagnostic procedures partially depends on the accuracy of previously 
performedd procedures, in Chapter  4 the change in the diagnostic algorithm is 
evaluatedd and the accuracy of diagnostic laparoscopy for staging periampullary 
malignanciess in the Academic Medical Center during the last decade is described. 
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ChapterChapter 1 

Inn Chapter  5 the sequence and the duration of the entire diagnostic process and 
treatmentt of patients diagnosed with a pancreatic carcinoma in the district of the 
Comprehensivee Cancer Center Amsterdam is evaluated. This was done in order to be 
ablee to develop a guideline (that might be helpful in shortening the diagnostic period) 
thatt is applicable in the hospitals where it should be used. These data were used to 
developp a guideline for diagnostic work-up and treatment which is summarized in the 
appendix.. In Chapter  6 the clinical importance was determined of reinterpretation of 
radiologicall  investigations performed in a referring hospital on patients with a 
hepatobiliaryy or pancreatic malignancy, referred for diagnostic work-up and treatment 
too a referral center. 

Inn the second part of the thesis, the implementation of three different guidelines is 
evaluated.. First, a change in the diagnostic process by abolition of one diagnostic 
proceduree from the work-up is described in Chapter  7. The initial results of diagnostic 
laparoscopyy in staging of patients with a periampullary malignancy were promising, 
butt decreased over the years and a substantial number of endoscopically palliated 
patientss needed a late laparotomy due the gastrointestinal obstruction. Therefore, the 
effectt of abolition of diagnostic laparoscopy on the incidence of unnecessary 
laparotomiess and the outcome after bypass surgery were assessed. 
Inn the district of the Comprehensive Cancer Center Amsterdam / Stedendriehoek 
Twentee (IKA/IKST) a new guideline for diagnosis and treatment of distal bile duct 
andd pancreatic carcinoma was developed. This guideline is summarized in the 
appendixx and in Chapter  8 the implementation and the effect of this guideline is 
described.. Finally, in Chapter  9 the implementation of a guideline of a therapeutic 
procedure,, namely day-care treatment of laparoscopic cholecystectomy instead of 
laparoscopicc cholecystectomy with clinical admittance, in one center and countrywide 
iss evaluated. 

References s 

1.. Sener SF, Fremgen A, Menck HR,Winchester DP. Pancreatic cancer: a report of treatment and survival 
trendss for 100,313 patients diagnosed from 1985-1995, using the national cancer database. J Am Coll 
off  Surgeons, 1999; 189(1): 1-7 

2.. DiMagno EP, Reber HA, Tempera MA. AGA technical review on the epidemiology, diagnosis, and 
treatmentt of pancreatic ductal adenocarcinoma. American Gastroenterological Association. 
Gastroenterologyy 1999; 117:1464-1484. 

3.. Wurbs D. The development of biliary drainage and stenting. Endoscopy 1998; 30:A202-A206 

4.. Smith AC, Dowsett JF, Russell RC, Hatfield AR, Cotton PB. Randomized trial of endscopic stenting 
versusversus surgical bypass in malignant low bileduct obstruction. Lancet. 1994; 344:1655-1660. 

12 2 



Introduction Introduction 

5.. .Shepherd HA, Royle G, Ross AP, Diba A, Arthur M, Colin-Jones D. Endoscopic biliary 
endoprosthesiss in the palliation of malignant obstruction of the distal common bile duct: a randomized 
trial.. Br J Surg. 1988;75:1166-1168. 

6.. Andersen JR, Sorensen SM, Kruse A, Rokkjaer M, Matzen P. Randomised trial of endoscopic 
endoprosthesiss versus operative bypass in malignant obstructive jaundice. Gut 1989; 30:1132-1135. 

7.. Steinberg WM. Barkin J. Bradley EL 3rd. DiMagno E. Layer P. Workup of a patient with a mass in the 
headd of the pancreas. Pancreas, 1998; 17(l):24-30. 

8.. Ferrucci JT. Biliopancreatic malignancy current diagnostic possibilities: an overview. Ann.Oncol. 
1999;; 10 Suppl 4:143-144. 

9.. Diehl SJ, Lehmann KJ, Sadick M, Lachmann R, Georgi M. Pancreatic cancer: value of dual phase 
helicall  CT in assessing resectability. Radiology, 1998;206(2):373-8. 

10.. Megibow AJ, Zhou XH, Rotterdam H, Francis IR, Zerhouni EA, Balfe DM, Weinreb JC, et al 
Pancreaticc adenocarcinoma: CT versus MR imaging in the evaluation of resectability—report of the 
Radiologyy Diagnostic Oncology Group. Radiology, 1995;195(2):327-32. 

11.. Phoa SSKS, Reeders JWAJ, Rauws EAJ, de Witt L, Gouma DJ, Lameris JS. Spiral computed 
tomographyy for preoperative staging of potentially resectable carcinoma of the pancreatic head. Br J of 
Surg,, 1999; 86,789-794. 

12.. Pisters PW. Lee JE. Vauthey JN. Charnsangavej C. Evans DB. Laparoscopy in the staging of 
pancreaticc cancer, review Br J of Surgery, 2001; 88(3): 325-37. 

13.. Offringa M, Assendelft W J, and Scholten R J. Inleiding in evidence-based medicine. Book. 2000; 
Bohnn Stafleu Van Loghum. 

14.. Bero LA, Grill i R, Grimshaw JM, Harvey E , Oxman AD, Thomson MA. Closing the gap between 
researchh and practice: an overview of systematic reviews of interventions to promote the 
implementationn of research findings. The Cochrane Effective Practice and Organization of Care 
Revieww Group. BMJ. 1998; 317:465-468 

13 3 



ChapterChapter 1 

14 4 



2 2 

Diagnosticc laparoscopy and laparoscopic ultrasound for 
thee staging of patients with malignant proximal bile duct 

obstruction n 

E.H.B.M.E.H.B.M. Tilleman, S.M.M. de Castro, O.R.C. Busch, ThM. van Gulik, 

H.H. Obertop, DJ. Gouma 

DepartmentDepartment of Surgery of the Academic Medical Center\ Amsterdam 

JJ Gastrointest Surg. 2002 May-Jun;6(3):426-30 

15 5 



ChapterChapter 2 

Abstract t 

Objective.Objective. To evaluate the diagnostic accuracy of diagnostic laparoscopy in patients 
withh malignant proximal bile duct obstruction. 
Introduction,Introduction, Tumor staging in patients with a malignant obstruction of the proximal 
bilee ducts is focused on selecting patients who could benefit from a resection. 
Diagnosticc laparoscopy, which has proved its value in several gastrointestinal 
malignancies,, has been used routinely in our hospital since 1993 in patients with a 
malignantt proximal bile duct obstruction, although data in literature, regarding the 
additionall  value are conflicting. Therefore, the accuracy of diagnostic laparoscopy in 
patientss with malignant proximal bile duct obstruction was evaluated 
PatientsPatients and Methods. From January 1993 to May 2000 diagnostic laparoscopy was 
performedd in 110 patients (61 males and 49 females), with a mean age of 60 years 
(rangee 30-80 years) who had a suspected malignant proximal bile duct tumor and in 
whomm 'potential resectability' was demonstrated by means of conventional 
radiologicall  staging methods (Ultrasound combined with Dopppler imaging, 
Computedd Tomography, Endoscopic retrograde cholangiopancreatography and 
percutaneouss transhepatic cholangiography). 

Results.Results. Laparoscopy revealed histologically proved incurable disease in 44 of the 110 
patientss (41%) (31 metastases and 13 extensive tumor ingrowth), laparoscopic 
ultrasoundd imaging, however, revealed histologically proven incurable disease in one 
patientt (1%), thereby preventing explorative laparotomy in 45 patients because they 
hadd already been treated by palliative endoscopic endoprosthesis placement. The 
remainingg 65 patients were staged as having a resectable tumor and underwent 
surgicall  exploration. Thirty patients had an unresectable tumor (distant metastases in 
five,five, tumor ingrowth in surrounding tissues in 24) or a benign disease (one patient). 
Sensitivityy and negative predictive value of diagnostic laparoscopy for detecting 
unresectablee disease were 60% and 52% respectively. 
Conclusion.Conclusion. Diagnostic laparoscopy avoided unnecessary laparotomy in 41% of the 
patientss with a malignant proximal bile duct obstruction considered resectable 
accordingaccording to conventional imaging studies. The additional value of laparoscopic 
ultrasoundd imaging was limited. Therefore, diagnostic laparoscopy should be 
performedd routinely in the workup of patients with a potentially resectable proximal 
bilee duct tumor. 

16 6 



DiagnosticDiagnostic laparoscopy for malignant proximal bile duct obstruction 

Introductio n n 

AA 'malignant' proximal bile duct obstruction can be caused by a proximal bile 
ductt carcinoma or a gallbladder carcinoma infiltrating the liver hilus. 
Inn general a gall bladder carcinoma is easily recognized. However, in a small subgroup 
off  patients differentiation between a cholangiocarcinoma and a gallbladder carcinoma 
withh infiltration in the proximal bile ducts, metastasis from another tumor or even 
benignn lesion is not always possible. Despite the evolution of radiological imaging 
techniques,, such as ultrasonography combined with Doppler imaging, endoscopic 
retrogradee cholangiopancreatography (ERCP) enhanced computer tomography (CT) 
andd magnetic resonance imaging (MRI) in the selection of patients suitable for tumor 
resection,, all imaging modalities have their limitations in detecting small superficial 
liverr metastases and peritoneal tumor deposits or tumor ingrowth into the 
hepatoduodenall  ligament and/or adjacent vascular structures. Therefore, the surgeon 
dealingg with malignant proximal bile duct obstruction is often faced with significant 
discrepancydiscrepancy between the findings on preoperative investigations and those apparent at 
thee time of laparotomy.1, 2 Improvement in preoperative staging is mandatory to 
improvee the assessment of tumor stage and to avoid an unnecessary laparotomy when 
palliationn can be achieved by means of endoscopic or percutaneous placement of a 
biliaryy endoprosthesis.3' 4 During the past decade non-surgical palliation was the 
proceduree of choice in our institution whereas other favor a surgical approach.5,6 

Thee additional value of diagnostic laparoscopy in the preoperative staging of 
gastrointestinall  malignancies has previously been reported.7"11 Small superficial liver 
metastasess and peritoneal tumor deposits or local ingrowth can be detected and 
biopsiess done under direct vision.7, '2' '3 Laparoscopic ultrasound allows inspection of 
locall  tumor invasion in patients with vascular and regional nodal involvement and 
distantt metastatic spread to the liver. But the histological confirmation of these 
findingss could be difficult to obtain. 14'15 

Informationn on the additional value of diagnostic laparoscopy for malignant 
proximall  bile duct obstruction is limited. In a pilot study from our institution 
incurablee disease was diagnosed in 40% of the patients by means diagnostic 
laparoscopy.166 Because data in the literature are conflicting, we decided to evaluate the 
usee of diagnostic laparoscopy and laparoscopic ultrasound in predicting resectability in 
1100 consecutive patients with a malignant proximal bile duct obstruction who were 
judgedd to have resectable disease after standard radiological staging. The accuracy of 
thee laparoscopic staging for detection of unresectable disease and the prevention of 
unnecessaryy surgical exploration were studied. 

17 7 



ChapterChapter 2 

Patientss and methods 

Betweenn January 1993 and May 2000 diagnostic laparoscopy was performed in 
1100 consecutive patients at the Academic Medical Center, Amsterdam, The 
Netherlandss who were found to have obstructive jaundice due to a proximal bile duct 
obstructionn after radiological staging demonstrated a suspected bile duct malignancy 
withoutt distant metastases. 
Thee diagnostic work-up consisted of transabdominal ultrasonography combined with 
Dopplerr imaging. ERCP was performed in most patients with obstructive jaundice, 
andd at least one endoprosthesis was placed if possible. Before 1995 conventional CT 
scanningg was performed, and after 1995 spiral CT scanning. Magnetic resonance 
cholangiographyy (MRCP) and endoscopic ultrasound (EUS) were only performed in a 
selectedd group of patients in whom controversy remained regarding the intrahepatic 
segmentall  tumor growth after radiological staging, because the value of these 
investigationss in predicting the resectability of these tumors has not been proven. 
Patientss were classified according to the Bismuth-Corlette classification into type I-
IV.17 7 

Diagnosticc laparoscopy was performed under general anesthesia as previously 
described.11 ' In short, a CO2 pneumoperitoneum was induced and, with the use of 
threee 10- to 11- mm trocars (umbilical, left and right subcostal), the abdominal cavity 
wass explored to determine the type of tumor (i.e., cancer of the gall bladder or 
cholangiocarcinoma)) and assess each patient for the presence of peritoneal or for 
hepaticc deposits and for extensive malignant infiltration of the hepatoduodenal 
ligament.. Dissection of the hepatoduodenal ligament and elevation of the hilar plate 
weree not performed. If no histology proven distant metastases or tumor ingrowth in the 
hepatoduodenall  ligament was found, laparoscopic ultrasound imaging was performed. 
AA 7.5-Mhz linear array US-probe (UST5522-7.5; Aloka Co, Tokyo, Japan) was used 
too examine the liver for intrahepatic metastases, to evaluate the portal vein and to 
investigatee the celiac axis for lymph node metastases. Biopsy samples of suspected 
metastaticc lesions were obtained under direct laparoscopic vision or by laparoscopic 
ultrasoundd guidance using biopsy forceps or True cut (Travenol; Baxter Healthcare 
Corporation,, Deerfield, Illionois) and Rostex (Ursus Konsult AB; Stockholm, Sweden) 
biopsyy needles. All tumors were restaged after laparoscopy. A tumor was considered 
unresectablee if metastatic disease or extra hepatic tumor ingrowth, detected during 
laparoscopyy was proven histologically. In all patients with a tumor judged to be 
resectablee or in patients in which metastatic disease, loco regional tumor ingrowth or 
locall  extensive gall bladder tumor shown at laparoscopy could not be proven 
histologically,, an explorative laparotomy was performed preferably within 4 weeks 
afterr laparoscopy. Preoperatively external irradiation therapy (3 x 3.5 Gy) was 
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administeredd to devitalize detached tumor cells in the bile, to prevent implantation of 
seedingg metastases as described previously.1 ' 
Patientss with an unresectable tumor at laparoscopy or laparotomy underwent non-
surgicall  palliation that included placement of biliary endoprosthesis or Wallstent 
(Schneiderr Europe AG, Bulack Switzerland). In two of these patients with a high risk 
off  gastric outlet obstruction that was missed at conventional CT (before 1997), but 
discoveredd at laparoscopy, a gastroenterostomy was performed. When curative 
resectionn was possible, a hilar resection was performed with or without (extended) 
hemihepatectomyy almost always including resection of the caudate lobe. 

Results s 

Diagnosticc laparoscopy was performed in 110 patients (male: 61, female: 49 
mediann age 60 years (range30-80)). Laparoscopic ultrasound imaging was performed 
inn 74 patients. In the other 36 patients the procedure was judged to be superfluous 
becausee of evidence of unresectability diagnosed by laparoscopy alone. 

Diagnosticc laparoscopy alone demonstrated histology proved unresectable disease 
inn 44 patients (40%): metastases in 31 patients, loco regional tumor ingrowth in 10 
patientss and unresectable gallbladder carcinoma in three patients (table 1). Metastases 
weree localized at the surface of the liver in 10 patients, on the peritoneum in 10 
patients,, on the diaphragm in eight patients and in thee omentum in three patients. 
Inn three patients laparoscopic inspection was incomplete due to massive adhesions; 
theyy went on for exploration. 
Laparoscopicc ultrasound was performed in 74 patients, 12 of whom already had 
histologicallyy proved metastases detected at laparoscopy alone. Of the other 62 
patientss metastasis were suspected in 11 patients and locally extensive disease in eight, 
butt histological proof could only be obtained in one patient. Mean and median 
operatingg time for diagnostic laparoscopy was 60 minutes, range from 15 to 145 
minutes,minutes, about half of the time was used for laparoscopic ultrasound imaging. 

Thee morbidity was low (3%), in two patients a postoperative bleeding occurred, 
requiringg a re-laparotomy (2%) and one patient (1%) had an allergic reaction to iodine. 
Noo deaths occurred. The median hospital stay for the laparoscopic procedure was 2 
days,, with a range of 1 to 11 days. 
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Tablee 1 Laparoscopic identification and histological proof of unresectable disease 

Diagnosticc laparoscopy n=l 10 

Metastases s 
liverr 10 
peritoneumm 10 
diaphragmm 8 
omentumm 3 

Locoo regional tumor ingrowth 13 

Totall  (avoided laparotomy) 44 (40%) 

Patientss with a tumors considered potentially resectable after diagnostic laparoscopy 
andd laparoscopic ultrasound imaging (65) underwent exploration. Unfortunately, in 31 
off  these patients (46%) the tumor was not resected because of metastases (5), loco 
regionall  tumor ingrowth (21) and locally unresectable gallbladder carcinoma (3), and 
inn one patient the resection was not completed because of benign disease (sclerosing 
cholangitis).Distantt metastases were found in the liver in three patients and in distant 
lymphh nodes in two (table 2). In Figure 1 a flow chart is presented outlining the results 
off  laparoscopic staging of 110 patients with a proximal bile duct obstruction is shown. 

Tablee 2 Peroperative identification of unresectable disease 

Laparotomy y 

Metastases s 
liver r 
lymphh nodes 

Locall  extensive gallbladder tumor 
Locoo regional tumor ingrowth 
Benignn disease 

Totall  unresectable 

n=65 5 

3 3 
2 2 
3 3 

21 1 
1 1 

300 (46%) 
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Figuree 1 Laparoscopic staging of 110 patients with a proximal bile duct 
obstruction n 

unresectable e 
45(41%) ) 

(histologicall  proven) 

iagnosticc laparoseopy 110 

suspected d 
unresectablee 18 
(( no histol. proof) 

probably y 
resectablee 47 
(noo riistol.proof) 

Eighteenn patients with suspicion of (but not histologically proved) unresectable 
diseasee detected at laparoscopic ultrasound imaging underwent an exploration and in 7 
patientss (39%) a resection was performed that was in 61% microscopically radical. 

Off  the 30 patients with unresectable disease at laparotomy, a gastroenterostomy 
wass performed in two patients and a hepatico-jejunostomy in combination with a 
gastroenterostomyy in one. Of the 35 patients who underwent a resection, in 15 patients 
aa local hilar resection and 20 patients hilar resection with hemihepatectomy was 
performed.. In 22 patients (59%) the resection was microscopically radical. 

Thee median interval between laparoseopy and laparotomy was 36 days (range 17-
84).. The sensitivity and negative predictive value of diagnostic laparoseopy for 
detectionn of unresectable disease were 60% and 52%, respectively. 

Discussion n 

Inn this series of 110 consecutive patients, diagnostic laparoseopy increased the 
yieldd of radiological assessment of distant metastases and loco regional ingrowth in 
41%% of the patients. As a result an unnecessary explorative laparotomy could be 
avoidedd in these patients because almost all of them were palliated by nonsurgical 
means. . 
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Laparoscopicc ultrasound imaging was of limited additional value in this study. 
Thee suspicion of unresectability mainly because of local ingrowth could only be 
provedd by histologic examination in one of the 19 patients. The fact that 7 of the 18 
remainingg patients could undergo a resection underlines the need of histological proof 
inn case of metastases or local unresectable disease. Furthermore the inability to obtain 
histologicall  proof of (vascular) ingrowth potentially accounts for the limited additional 
valuee of laparoscopic ultrasound imaging.21,22 

Diagnosticc laparoscopy is only useful in patients who could benefit from non-
surgicall  palliation because in these patients it makes sense to avoid an explorative 
laparotomy.. In our institute surgical palliation is performed only in selected patients 
andd there were three patients in the present series. Others favor non-surgical palliation 
althoughh this is associated with considerable procedure related morbidity and mortality 
andd late complications as obstruction or cholangitis.5 There is currently insufficient 
evidencee to support the use of one palliative procedure over the other and the choice 
seemss to be dependent on the experience within a particular center. 

Somee studies show that endoscopic endoprosthesis placement is associated with a 
highh failure rate compared to percutaneous endoprosthesis placement.23 On the other 
handd percutaneous endoprosthesis placement can be associated with more 
complicationss and therefore the endoscopic route is our first choice for non-surgical 
biliaryy drainage. 

Inn forty-six percent of the patients in the present series diagnostic laparoscopy had 
nott detected metastasis or extensive tumor ingrowth that was found during exploratory 
laparotomy.. Patients had unresectable disease mainly due to lymph node metastases 
andd vascular involvement or extensive biliary involvement as has been reported by 
others.6,24.. More extensive dissection at laparoscopy could have detected one or two 
off  these findings, probably at the cost of a longer procedure and a higher overall risk. 
Howeverr some improvement in the yield of laparoscopy can be obtained, as 5% of the 
unresectablee tumors were due to metastases that could have possibly been detected at 
laparoscopy. . 

Inn recent years, preoperative radiological staging has improved substantially with 
introductionn of the spiral CT with 3-mm slides, and endoscopic ultrasonography has 
alsoo shown improvement. These diagnostic improvements could have led to higher 
detectionn rate of metastases that were missed in our series. Consequently a reduction 
inn the additional value of diagnostic laparoscopy in staging proximal bile duct 
malignanciess can be expected in the future, similar to what has been shown for distal 
bilee duct obstruction caused by periampullary tumors. Differentiation between 
gallbladderr and proximal bile duct carcinoma on radiological assessment is sometimes 
difficult .. In the present study, before laparoscopy there was doubt about the 
localizationn of the tumor in at least 20% of the patients. 
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Becausee biopsies taken during diagnostic laparoscopy often show false negative 
benignn disease and it increase the change of seeding metastases, in the present series 
noo biopsies were taken from tumors presumed to be resectable. 

Resectionn was performed in 13 patients who turned out to have benign disease 
afterr histopathologic examination of the resection specimen. In a previous study of 132 
resectionn for presumed proximal bile duct tumor a 15 % false positive rate of 
malignanciess was reported in patients with a presumed malignant proximal bile duct 
obstruction.25 5 

Att our institution diagnostic laparoscopy and a laparotomy in general are not 
performedd in one session for logistic reasons. One additional consequence of not 
performingg diagnostic laparoscopy and laparotomy in one session is that the total 
hospitall  stay for those patients who underwent a laparotomy was longer because they 
weree admitted a second time for the resection. Therefore the potential financial benefit 
wass not as great as would be possible when diagnostic laparoscopy and laparotomy 
weree performed in one session. 

Inn summary, diagnostic laparoscopy without laparoscopic ultrasound imaging is 
usefull  in staging patients with a proximal bile duct tumor because in a considerable 
numberr of patients an unnecessary laparotomy can be avoided since non surgical 
palliationn is available. 
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Abstract t 

Objective.Objective. To establish the prognostic value of CT data obtained from a the pre-
operativee CT scan in patients with potentially resectable pancreatic head carcinoma. 
Background.Background. Pancreatic tumors are frequently explored and sometimes resected, in 
spitee of a high risk for unresectability predicted by CT. We correlated CT data with 
survivall  in patients with pancreatic head carcinoma, to find criteria that are useful in 
decidingg whether or not to attempt a surgical resection. 
PatientsPatients and methods. In 71 consecutive patients with potentially resectable pancreatic 
headd carcinoma prognostic factors on CT e.g. tumor size, peripancreatic infiltration, 
gradess of vascular encasement and enlargement of lymph nodes. Criteria for local 
unresectabilityy were > 180 degrees circumferential vascular encasement, tumor 
concavityy towards a vessel and presence of any infiltration. All patients underwent 
surgicall  exploration. CT findings were compared with results of surgery and 
histopathology.. Prognostic factors for resected and unresected tumors were analyzed 
usingg single and multivariate analysis. 
Results.Results. A resection was performed in 41 of the 71 patients (in 24 the resection was 
radical).. The sensitivity, specificity and positive predictive value of CT with respect to 
surgicall  unresectability were 0.67, 0.63 and 0.57, respectively. With respect to a non-
radicall  resection these were 0.62, 0.75 and 0.83, respectively. Median survival was 
211 months for resectable and 9.7 months for unresectable tumors. For resected tumors 
survivall  was relatively poor for tumor with a diameter >3 cm (relative hazard 3.8) and 
whenn CT signs of local unresectability were noted. Median survival of resected tumors 
<< 2 cm was nearly 30 months. Encasement of the superior mesenteric artery had a poor 
prognosiss in all tumors. 
Conclusion.Conclusion. CT signs of local unresectability and tumor diameter >3 cm predict a poor 
survivall  in resected tumors. 
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Introductio n n 

Pancreaticc carcinoma has a very poor prognosis. Only 10-15% of tumors are 
resectablee at the time of diagnosis and hence are potentially curable.1 Many techniques 
aree used to determine the resectability including CT, MRI and diagnostic 
laparoscopy.2"66 In the diagnostic work-up of patients CT is predominantly used to 
determinee unresectability of tumors and thus to avoid unnecessary surgery. The 
accuracyy of CT in determining surgical resectability is 77-90%.7"13 Prediction of a 
resectablee tumor by CT is relatively poor, due to metastases that are missed or due to 
unexpectedd local tumor extension. In patients with signs of local unresectability on 
CT,, resections are often attempted, sometimes successfully. Prediction of 
unresectabilityy by CT is not 100% accurate. Resectability may also depend on the 
surgeon'ss opinion whether a venous resection is done or whether a high risk of tumor-
positivee resection margins is accepted.14"16 Thus surgical resection itself is not a 
referencee standard in the evaluation of CT in the prediction of results of treatment. A 
betterr reference standard for CT would be a radical resection confirmed histologically, 
butt even this standard may be influenced by the individual surgeon. Clinically the 
mostt important outcome is survival of the patient. Previous studies on survival have 
examinedd prognostic factors in patients with tumors, that were already known to be 
unresectablee or in patients after a resection had already been performed.17"26 One study 
demonstratedd that the CT finding of venous invasion had prognostic value.27 

Thee aim of this study was to examine the chances of survival in a group of 
patientss with pancreatic head carcinoma, who were potential surgical candidates and to 
determinee whether a preoperative CT scan can predict survival. If CT findings can be 
identifiedd that predict survival, they may be helpful in selecting candidates for surgery 
orr other therapy. 

Patientss and methods 

Betweenn February 1997 and July 1999 approximately 200 patients suspected of 
havingg pancreatic carcinoma underwent a spiral CT for staging at the Academic 
Medicall  Center, Amsterdam. Of these, 72 consecutive patients with pancreatic head 
carcinomaa eventually underwent surgery for attempted resection with curative intent. 
Thee diagnosis was confirmed histologically in all of these patients. Periampullary 
tumorss were included, but distal cholangiocarcinomas, cystic tumors or endocrine 
tumorss were excluded. One patient was excluded from analysis because of lack of 
followw up. The remaining 71 patients were included in this study. 
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Patients Patients 
Theree were 33 males and 38 females, their median age was 62 years (range 42-

76).. Forty-one patients underwent a pylorus preserving pancreatico-duodenectomy 
(PPPD).. In 30 the tumors were proven unresectable at surgery, because of metastases 
(n=10)) or local tumor extension into surrounding blood vessels or the mesocolon. 
Patientss with unresectable tumors usually had a double bypass surgery (hepato-
jejunostomyy and gastro-enterostomy with cholecystectomy and celiac plexus blockage 
withh alcohol), three patients had a single bypass only. 

CTCT technique 
Alll  patients were prospectively included to undergo a pre-operative CT according 

too protocol, using a dual slice technique (CT Twin Flash, Elscint, Haifa). Collimation 
wass 2 x 2.5 mm, 120 kVp, 199 mAs, table speed 7.5 mm/s. Intravenous contrast 
injectionn was given at a rate of 3.5 ml/s (130 ml Omnipaque 300, Nycomed, Oslo). A 
duall  phase scan was performed, the pancreatic phase of the scan had a delay of 50 
seconds. . 
Thee CT scans were retrieved after surgery and reviewed on a workstation by two 
experiencedd abdominal radiologists, separately. The only information given to the 
radiologistt was that patients had been explored for suspected pancreatic cancer. If 
theree was disagreement between readers, a third consensus reading was held. 
CTT variables used for survival analysis were (i) tumor size (if tumors were visible at 
CT);; (ii) infiltration of peripancreatic fat planes, the hepatoduodenal ligament and the 
mesentery,, scored as present or absent (regardless whether this infiltration was 
presumedd to be due to tumor infiltration or to inflammatory infiltration); (iii ) 
encasementencasement of the portal or superior mesenteric vein, measured in three degrees of 
circumferentialcircumferential involvement (< 90 degrees, between 90-180 degrees, > 180 degrees), 
(iv)) tumor convexity grade A-E. (according to Loyer7: grade A: fat plane visible 
betweenn tumor and vessel; grade B: normal pancreatic tissue between tumor and 
vessel;; grade C: tumor adjacent to vessel with a contour convex towards the vessel; 
gradee D; tumor adjacent to vessel with a contour concave towards the vessel, grade E: 
circumferentiall  involvement of vessel; grade F: thrombosis or occlusion of vessel, (v) 
encasementencasement of the hepatic artery and the superior mesenteric artery, regarded as 
presentt if involvement was >180 degrees, (vi) suspected liver metastases (vii) distant 
lymphlymph nodes larger than 1 cm. Also an overall CT variable local resectability was 
scored.. Local resectability combined several CT criteria: a tumor was regarded as 
locallyy not resectable if any infiltration was present, or if any vessel showed 
involvementt of > 180 degrees or if tumor convexity was scored as grade D or E. 

Thee CT variable local resectability was also compared to whether surgical 
resectionn was done and the histopathology of resected tumors. Completeness of the 
resectionn (whether resection margins were tumor negative) was established by 
reviewingg histopathology reports. 
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Survival Survival 
Inn February 2001, 12 of the patients were known to be alive. In these patients the 

averagee follow up time after surgery was 34 months (range 23-41). This was used as 
survivall  time (censored cases). The time of death was known in 57 patients, survival 
wass calculated from the date of surgery. In 2 patients known to have died, the exact 
datee of death could not be determined. The last visit to the outpatient clinic was used 
ass endpoint for survival in these patients. 
Wee compared the survival for patient groups defined according to CT criteria, using 
separatee variables and a multivariable model. All CT variables, as well as the clinical 
variabless age and sex, were used for survival analysis. For univariable analysis Kaplan 
MeierMeier survival curves were determined, using the logrank for significance. The median 
agee of 62 years was used as the cut-off level for age. For tumor size several cut-off 
levelss were analyzed. Multivariable analysis was performed for all tumors and for 
surgicallyy resectable and unresectable tumors separately. A Cox regression analysis 
wass performed for factors that had significant prognostic value to determine the 
relativee risk for death. 

Results s 

CTT scans of 36 of the 71 patients were scored as locally resectable and of 35 as 
locallyy unresectable. A surgical resection could be performed in 26 and 15 patients 
respectively.. The overall resection rate was 57 percent. The sensitivity of CT for 
surgicall  unresectability was 0.67 (20/30) and the predictive value for unresectability 
wass 0.57 (20/35), (Table la). In the 26 and 15 patients that underwent a resection, the 
resectionn margins were tumor-negative at pathology in 18 and 6 patients respectively. 
Accordinglyy the rate of a radical resection was 59 percent (24/41). The sensitivity of 
CTT for a non-radical resection was 0.62 (29/47) with a predictive value of 0.83 
(29/35),, (Table lb,c). 

Tablee la Local resectability at CT correlated with surgical resection 

Surgery y 

CT T 

Locall  resectable 

Locall  unresectable 

Total l 

resectedd not resected Total 

266 10 36 

155 20 35 

411 30 71 
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Tablee lb Local resectability at CT correlated with surgical resection 

Histologyy resection margins tumor-

CTT negative positive total 

Locall  resectable 178 18 36 

Locall  unresectable 6 29 35 

Totall  24 47 71 

Tablee lc Predictive value of CT scan for unresectability and non-radical resection 

unresectabilityy non-radical 
resection n 

Sensitivity y 
Specificity y 
Positivee predicative value 
Negativee predictive value 
Accuracy y 

0.677 (20/30) 0.62 (29/47) 
0.63(26/41)) 0.75(18/24) 
0.577 (20/35) 0.83 (29/35) 
0.72(26/36)) 0.50(18/36) 
0.65(46/71)) 0.66(47/71) 

Thee estimated mean survival of the group (n=71) was 16 months (median 10.8 
months)) with a probability of survival at 6, 12, 24 months of 82%, 43%, 20% 
respectively.. Median survival time was 21 months for patients with resected tumors 
(n=41),, compared to 9.7 months after a bypass procedure (n=30), ( Fig 1). 

Factorss that were used in univariable analysis for resected and unresected tumors 
aree listed in Table 2a and 2b. In non-resected tumors the only significant survival 
factorr was encasement of the mesenteric artery, which implied a median survival time 
off  4 months. The mortality increased by a factor of 5 if encasement was present. 

Forr resected tumors size was a significant prognostic factor. Median survival 
timee was 19.3 months for tumors with a diameter smaller than 3 cm, and 9.9 months 
forr tumors with a diameter larger than 3 cm. Ten of the 28 tumors with diameters 
largerr than 3 cm could be resected, but the resection margins were tumor-negative in 
onlyy three. All patients that were alive had tumors smaller than 3cm. Further analysis 
showedd a difference in survival between tumors with a diameter of 2 -3 cm and those 
withh a diameter smaller than 2 cm. Seventeen patients, who had a tumor with 
diameterss of 2-3 cm, had a median survival time of 16.6 months (Fig 2). 
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Surgery y 

~~ unresectable n=30 

censoredd n= 0 

resectablee n=41 

-,, censored n=12 
50 0 

Timee (month) p< 0.00005 

Figuree 1. Survival for surgical (un) resectability (n=71) 

Infiltrationn of the hepatoduodenal ligament and infiltration of the peripancreatic fat 

hadd prognostic value. Al l patients that survived had no evidence of infiltration on CT. 

Venouss encasement of > 90 degrees had prognostic value. The prognostic value 

off  involvement of > 180 degrees was statistically not significant. The median survival 

off  patients that had > 180 degrees tumors was 8.7 months, for patients with < 180 

degreess tumors this was 17.6 months. Tumor concavity had significant prognostic 

value.. For patients with grade DE tumors the relative risk of death was a factor 5 

greaterr than for patients with grade ABC tumors. Patients with grade A tumors showed 

aa significantly longer survival time of almost 30 months. 

Agee and sex did not have a significant influence on survival. The factor local 

resectabilityresectability had significant prognostic value with median survival time of 8.5 months 

iff  tumors were considered as being locally unresectable (Fig 3). 
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Figuree 2a. Survival for tumor size in unresected tumors (n=29) 

MultivariableMultivariable analysis 
Thee CT factors with statistically significant prognostic value in the univariate 

analysiss were included in a stepwise Cox regression model. For analysis of all patients 
thee factors included were: presence of peripancreatic fat infiltration, encasement of the 
superiorr mesenteric artery, tumor diameter of >3 cm, tumor convexity > grade A, 
venouss involvement of >90 degrees and presence of infiltration of the hepatoduodenal 
ligament.. Of these factors the model showed that independent factors for survival were 
encasementt of the SM artery, tumor convexity grade B or higher and tumor diameter 
largerr than 3cm. Corrected for age and sex the Relative Risk for death increased by a 
factorr of 4.7 for SMA involvement, by a factor of 2.1 for tumors larger than 3 cm and 
byy a factor of 3.2 for tumor convexity grade B or higher (Table 3a). 

Forr resected tumors the analysis showed two independent factors: tumor 
convexityy grade DE and tumor size larger than 2 cm (Table 3b). The RR for death 
increasedd by a factor of 4.9 and 3.2 respectively. 
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Thee variable local resectability at CT was compared separately. There was an 
increasedd risk of death, that was independent of the factor tumor diameter of > 2 cm. 
Thee Relative Risk for death increased by a factor of 3.2 if tumors were considered to 
bee unresectable according to the CT (p-value 0.008). 
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Figuree 2b. Survival for tumorsize in resected tumors (n=36) 
pp = 0.02 for T< 2 cm versus T> 2 cm 
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Figur ee 3a. Survival in resected tumors (n= 41) 
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Figuree 3b. Survival for unresectable tumors at laparotomy (n=30) 
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Tablee 3a Relative hazard of independent factors in Multivariate Model 
allall  tumors 

Variablee Relative hazard P value 
forr survival 

SMM Artery encased 4.7 0.027 
Tumorr convexity B or larger 3.2 0.011 
Tumorr > 3 cm 2.1 0.022 
Malee gender 1.5 0.164 
Agee < 62 years 1.5 0.142 

Tablee 3b Relative hazard of independent factors in Multivariate Model 
resectedresected tumors 

Variablee Relative hazard P value 
forr survival 

Tumorr convexity D or E 4.9 0.001 
Tumorr > 2 cm 3.2 0.022 

Discussion n 

Prognosticc factors for survival have been described in patients in whom a 
surgicall  resection has been performed and in patients with advanced pancreatic cancer. 
17266 In the group of pre-operative patients data on prognosis are lacking. We examined 
CTT findings and assessed the prognostic factors in this selected group of patients. The 
resultss show that a tumor diameter larger than 2 cm, tumor convexity grade DE, and 
'locall  resectability' predicted by CT have important prognostic value. Ideally one 
wouldd like to analyze CT criteria in a group of patients with pancreatic cancer that are 
surgicall  candidates. However, to compensate for the effects of a surgical resection, the 
predictivee values of CT factors had to be analyzed separately for resected and 
unresectedd tumors. If a significant CT factor is found in either subgroup, potentially 
therapeuticc strategy would be changed. If no significant factor can be identified, this 
wouldd imply no change in surgical strategy. However, if a CT factor predicts a poor 
survivall  in all patients, it may merely predict the resectability of the tumor. Most CT 
factorss relate to unresectability of the tumor, but their predictive value varies. This can 
bee quantified by comparing the relative numbers of patients for each factor in resected 
andd unresected patients (Table 2 be). For example: in unresectable tumors 18 of 29 had 
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aa diameter larger than 3 cm and in resected tumors 10 of 36 had diameters larger than 
33 cm. The relative risk of a tumor diameter >3 cm to be unresectable was 0.64 (18/28) 
comparedd to the risk of 0.30 (11/37) for tumors with diameters <3 cm. 

Iff  a factor has a high risk for unresectability the number of patients with this factor 
inn the resected group will be relatively low e.g. for venous encasement of >180 
degrees.. The prognostic value for survival may not reach statistical significance for 
thesee factors, but an important effect on prognosis may be suggested if large 
differencess in survival exist. 

Forr unresected tumors CT factors had littl e predictive value. A poor effect on 
survivall  was seen for mesenteric artery encasement, although the number of patients 
wass low. Tumors completely separate from the vessels (grade A convexity) seem to 
havee a slightly better (but not significant) survival. Probably unresectability is the 
majorr factor that determines survival. 

Severall  CT factors predict survival after a resection has been performed (Table 
2b).. In the multivariate analysis 2 factors remained: tumor diameter >2 cm and tumor 
convexityy >grade C. Nearly all tumors with diameters smaller than 2 cm were resected 
andd median survival time of patients with these tumors was nearly 30 months after 
resection.. Tumor size is a well known prognostic factor in patients with resected 
tumorss as well as in those with advanced carcinoma.22'3132 A comparable prognosis for 
patientss with small tumors was found previously in patients after a resection: for 
patientss with tumors <2cm at pathology the median survival was 29.7 months 
comparedd to 10.7 months for patients with tumors >2 cm.33 The present study also 
showedd that patients with resected tumors with diameters of 2-3 cm have a better 
prognosiss than patients with resected tumors larger than 3 cm. Furthermore no patient 
thatt survived had a tumor resected with a diameter larger than 3 cm. 

SMAA involvement and tumor convexity grade D are CT signs of local 
unresectability.. SMA involvement indicated a poor prognosis. Survival was also 
relativelyy poor in patients with non-resected tumors. The number of patients with 
arteriall  involvement was very limited. It is probable that surgery had already been 
avoidedd in most patients with arterial involvement. 

Thee overall CT variable for local unresectability, takes into account the risk of 
bothh arterial and venous invasion. Median survival after resection was 8.5 months for 
tumorss considered to be locally unresectable and 23.1 months if considered to be 
locallyy resectable. The number of survivors in both groups were one and eleven, 
respectively.. For the variable local unresectability venous involvement of >180 
degreess was regarded as an indicator of an unresectable tumor. This was based on a 
previouss study.13 Portal vein involvement of >90 degrees also has a high predictive 
valuee for invasion11 and Furukawa showed that portal vein involvement of >90 
degreess is associated with a poor survival (33% 1 year survival).27 Indeed in the 
presentt study involvement of >90 degrees had significant prognostic value. There 
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weree four tumors resected with involvement between 90-180 degrees. Median survival 
off  these patients was 8.6 months, which is comparable to the survival of those 
regardedd as locally unresectable by CT. 

Suspectedd metastases and enlarged lymph nodes at CT did not have prognostic 
value.. This is probably due to selection; most patients with metastases had already 
beenn excluded. Depending on localization, metastases in enlarged lymph nodes on CT 
cann be confirmed with fine needle aspiration and if confirmed surgery will not be 
performed.. When there is doubt about metastases, laparoscopy with laparoscopic 
ultrasonographyy may confirm metastases and preclude a resection. Absence of liver 
metastasiss was shown to be the most important prognostic factor in unresectable 
carcinoma.'' "' Microscopic lymph node status after resection is known to correlate 
withh survival.31'33,34 CT is not able to indicate lymph node status in non-enlarged 
nodes. . 

Forr staging pancreatic carcinoma, CT is regarded as the primary modality and it 
mayy demonstrate unresectable disease in the majority of patients. The reported 
accuracyy of CT in determining surgical resectability is 77-90%, but accuracy is 
generallyy high in patient groups that have a low resection rate, sometimes less than 
30%.. 7"13 In the present study fifteen of 35 patients regarded as unresectable by CT 
underwentt a resection. This meant that CT had a predictive value for surgical 
unresectabilityy of 57%, prediction of a resectable tumor by CT was correct in 72%. 
Thee predictive power of CT was therefore only moderate in excluding patients from 
surgicall  exploration. This may be partly explained by selection bias as only patients 
thatt underwent surgical exploration were selected for this study. Patients with tumors 
thatt were regarded as clearly unresectable on CT e.g. by demonstration of extensive 
invasionn or metastases, would not have been selected for surgery. 

AA major problem is the detection of local tumor extension and vascular invasion, 
whichh is present in about 50% of surgical patients.7,8'11,13,30 Depending on the criteria 
used,, CT can predict vascular invasion with 100% predictive value, but with a low 
sensitivity.111 Therefore a large proportion of patients cannot be excluded from surgical 
exploration.. Extensive surgery is often performed and venous resection is sometimes 
advocated,, even if tumor invasion is demonstrated on CT.15'16 

Whetherr a resection is of therapeutic value is partly dependent on the histo-
pathologicall  findings in resected tumors. Presence of tumor positive resection margins 
aree an important prognostic factor for survival.24,28,31 In the present study, CT had a 
predictivee value for positive margins of 83%. There were 6 patients with radically 
resectedd tumors, that were regarded as being locally unresectable on CT. CT 
underestimatedd tumor positive microscopic margins: in 50% of tumors predicted as 
locallyy resectable by CT, resection margins were shown to be tumor positive. These 
findingss are similar to a previous study comparing CT findings and tumor invasion of 
vessels:: a high risk for invasion can be demonstrated, but in many patients 
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microscopicc invasion is underestimated by CT.11 It is questionable whether the 
predictivee value of 83% for a positive margin will be sufficient to influence the 
decisionn on surgical exploration. These findings support the aim of this study: to find 
CTT criteria that predict a poor survival and thus to refrain from surgery. 

AA limitation of the present study is that mainly CT parameters were evaluated. 
Otherr parameters that may be obtained pre-operatively like baseline clinical 
performance55 or serum CA 19-926 are known to have an influence on survival. 
Furthermore,, all patients had a pancreatic head adenocarcinoma with histological 
confirmation.. Caution should be taken to implement these data on patients with a 
pancreaticc mass suspected for tumor. Tumors with a different histology e.g. an 
endocrinee tumor, may have a better prognosis. Post-operative treatment was also not 
takenn into account. Adjuvant therapy however is known to have a limited effect on 
survival.5 5 

Inn summary, our findings suggest that prognostic factors can be identified at the 
pre-operativee CT scans. Most important are factors that predict survival for resected 
tumors.. Survival is longest in tumors smaller than 2cm. A poor survival is seen in 
resectedd tumors that are larger than 3cm and in tumors that showed CT signs of local 
unresectability:: tumor convexity grade D, vascular encasement >180 degrees or 
infiltrationn surrounding the pancreas. This parameter might be extended with portal 
venouss encasement >90 degrees. Encasement of the mesenteric artery had an 
extremelyy poor prognosis for both resected and unresected tumors. These findings may 
addd to the value of CT for staging pancreatic cancer and may guide the choice of 
therapy. . 
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Introductio n n 

Diagnosticc laparoscopy for pancreatic and periampullary tumors was (re-) 
introducedd by Cushieri and Warshaw as an additional staging procedure in the late 
1980's.. " 3) At that time, there was a need for a more appropriate tumor staging and 
selectionn of patients who could benefit from a resection and those who needed 
palliativee treatment. Adequate staging is of major importance since non-surgical 
palliativee treatment is preferred in patients with advanced disease. l4'5) Surgical 
palliativee treatment by a hepaticojejunostomy or even exploratory laparotomy was 
associatedd with substantial morbidity (30%) and even mortality.(46) 

Afterr the introduction and use of preoperative ultrasonography and conventional CT 
scan,, metastasis were still found during exploration in 10- 40% of the patients. 
Diagnosticc laparoscopy enabled the detection of the sometimes small metastasis at the 
liverr surface and the peritoneum that were easily missed with radiological techniques. 
°°""10)10) Laparoscopic ultrasonography was helpful in detecting small intrahepatic 
metastasiss and in particular local ingrowth in the vascular structures surrounding the 
pancreas.. (7 I°- ,2) 

Thee success rate of diagnostic laparoscopy is influenced by multiple factors. First 
off  all, it depends on the determination of the endpoint for success of the procedure. 
Thiss can be defined as a new, additional finding (liver cysts), as a change in treatment 
strategyy (bypass instead of resection) or as the prevention of unnecessary laparotomy 
(detectionn of metastasis). Secondly, the success of laparoscopy also depends on tumor 
localization,, the quality of pre-laparoscopy staging procedures, and on the timing in 
thee staging process. Thirdly, the success of diagnostic laparoscopy depends on the 
indicationn for laparoscopy, either for selection for curative resection or for palliative 
radiotherapyy or chemotherapy. 

Duringg the past decade, diagnostic laparoscopy in patients with a periampullary 
carcinomaa has been evaluated in our institution. (71316) These studies have focused on 
differentt aspects of diagnostic laparoscopy as a procedure to prevent unnecessary 
laparotomy'7'15',, as well as the need for laparotomy during follow-up when 
unnecessaryy laparotomy had been prevented initially/'3) The additional value of 
ultrasonographyy and peritoneal lavage added to the procedure was also studied.'I4) 

Furthermore,, the impact on outcome of the patients in terms of hospital-free survival 
afterr non-surgical palliative treatment has been studied (l6) and the influence of the 
improvementt of radiological staging techniques, especially spiral CT scanning, on the 
potentiall  benefit of diagnostic laparoscopy was evaluated/l7,8) 

Inn this review, the findings of these studies of the past decade and subsequent changes 
inn diagnostic staging of the patients in our department as well as results from the 
literaturee are discussed. 
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TechnicalTechnical aspects of diagnostic laparoscopy and laparoscopic ultrasonography 

Inn our institute diagnostic laparoscopy is performed under general anesthesia. A 
CO22 pneumoperitoneum is induced and three 10 to 11 mm trocars (umbilical, left and 
rightt subcostal) are used. First, inspection of the abdominal cavity is performed and 
thee peritoneum is explored to identify early manifestations of peritoneal tumor spread. 
Thenn the visceral peritoneum, the left lobe of the liver, anterior aspect of the stomach, 
lesserr and greater omentum and spleen are inspected. The right side of the abdominal 
cavityy is investigated by passing the camera beneath the falciform ligament. If the 
omentumm is turned upward and the colon is stretched cranially, the Treitz ligament, 
mesentericc root and the pancreatic head are inspected through the mesocolon and the 
duodenall  curve to identify local tumor ingrowth. Besides inspection of the peritoneal 
cavity,, sometimes the lesser sac is opened to have a direct view on the pancreas and 
spleen,, which can be important for the assessment of local ingrowth and suspicious 
lymphh nodes in the celiac axis. 

Iff  no histology proven distant metastasis or tumor ingrowth are found in the 
hepatoduodenall  ligament, laparoscopic ultrasonography is performed. Both rigid and 
flexiblee ultrasound probes are available. To guarantee an acoustic window, isotonic 
salinesaline is instilled into the peritoneal cavity.(8) We use 7.5-Mhz linear array US-probes 
(UST5522-7.5;; Aloka Co, Tokyo, Japan) to examine the liver, hepatoduodenal 
ligament,, celiac axis, gall bladder, pancreas and stomach, as well as the lymph nodes. 
Biopsiess of suspected lesions are taken at the end of the procedure under direct 
laparoscopicc vision or by laparoscopic ultrasound guidance, using biopsy forceps or 
Truee cut (Travenol; Baxter Healthcare Corporation, Deerfield, IL) and Rostex (Ursus 
Konsultt AB; Stockholm, Sweden) biopsy needles. 

Resultss from early studies of diagnostic laparoscopy 

Thee first study in our institution to evaluate the additional value of diagnostic 
laparoscopyy in patients with a pancreatic head carcinoma was performed between 
19933 and 1994.(7) The prelaparoscopic staging of 73 patients with potential resectably 
diseasee consisted of endoscopic retrograde cholangiopancreatography (ERCP), 
abdominall  ultrasound with Doppler examination and (conventional) computed 
tomographyy (CT) in the referring hospital in the majority of the patients. Patients 
underwentt diagnostic laparoscopy and 70 patients could be analyzed. A change in 
tumorr stage was found in 29 patients (41%). Which resulted in a change in therapy in 
144 patients (25%) and in avoidance of laparotomy in 11 patients (17%)(Table 1). In 
thee same period, the additional value of diagnostic laparoscopy in patients with 
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pancreaticc head carcinoma varied widely in other studies between 18% and 82% with 
aa mean of 39% (Table 2). 

Tablee 1 Diagnostic laparoscopy in patients with suspected periampullary 
malignancyy during 1993-1994 at the Academic Medical Center, 
Amsterdam,Amsterdam, The Netherlands * 

n=70 0 

Changee in tumor stage 41 % 

Changee in treatment strategy 25% 

Numberr of prevented laparotomy 17 % 

**  adapted from Bemelman et al. BJS 1995, 82, 820-4 

Tablee 2 Results of diagnostic laparoscopy and detection of pathologically 
provenn metastasis in pancreatic and periampullary carcinoma from 
thee literature between 1991-1995 

Author r 

Bemelman7 7 

Conlonn 8 

Cushierii  9 

Cushierii  ' 

Fernandezz 10 

Johnn 12 

Medurii  19 

Murugiahh 20 

Pietrabissa2I I 

Sand22 2 

Warshaww 2'3'26 

patients s 

70 0 

108 8 

15 5 

51 1 

89 9 

40 0 

56 6 

12 2 

21 1 

29 9 

57 7 

metastasis s 

12 2 

39 9 

5 5 

42 2 

16 6 

14 4 

31 1 

6 6 

9 9 

11 1 

17 7 

% % 

17 7 

39 9 

33 3 

82 2 

18 8 

35 5 

55 5 

50 0 

43 3 

38 8 

30 0 

Totall  548 202 37 

44 4 



DevelopmentsDevelopments in diagnostic laparoscopy for pancreatic carcinoma 

Thee need for  late laparotomy 

Evaluationn of the outcome can be done by studying the initial advantages of 
diagnosticc laparoscopy in terms of preventing unnecessary laparotomy. However, a 
numberr of patients do need a late laparotomy for further palliation (e.g. bypass 
proceduree for gastrointestinal obstruction) later in follow-up. Therefore, a second 
studyy focused on the overall efficacy of diagnostic laparoscopy defined as the early 
preventedd laparotomies minus the late laparotomies.(,3) In this study 233 consecutive 
patientss with upper gastrointestinal malignancies were included, of whom 114 patients 
hadd pancreatic or periampullary tumors. Three patients were excluded because of 
insufficientt examination, the results of the remaining 111 patients are summarized in 
Tablee 3. Laparotomy could initially be avoided in 17 patients (15%), but in 5 of these 
177 patients (29%) later on a laparotomy was needed for duodenal obstruction. This 
reducedd the overall efficacy of diagnostic laparoscopy in preventing unnecessary 
laparotomyy from 15% to 11%. 

Tablee 3 Results of diagnostic laparoscopy in patients with periampullary 
carcinomaa and the need for late laparotomy in the period 1992-1995* 

Patientss n=l l l 

Laparotomyy avoided 17/111 15% 

Latee laparotomy 5/17 30% 

Overalll  benefit 12/111 11% 

**  adapted from Nieveen et al. Cancer 1997; 79:1315 

Peritoneall  lavage and laparoscopic ultrasonography 

Peritoneall  lavage for cytology and laparoscopic ultrasonography take about 50% 
off  the total operating time (+ 65 minutes) for diagnostic laparoscopy. As the value of 
thesee two procedures was questioned it was analyzed in a separate study.(23) 

PeritonealPeritoneal lavage 
Exfoliatedd malignant cells in the peritoneal fluid are thought to induce or indicate 
peritoneall  seeding. It was hypothesized that peritoneal lavage added to diagnostic 
laparoscopyy was a simple procedure to detect metastatic disease. In order to prevent 
contaminationn of the sample, lavage was performed subsequent to the inspection of the 
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abdomenn and prior to dissection or biopsy. Between 500 and 1500 ml of 0.9% normal 
salinee was instilled into the subhepatic space, dispersed by abdominal agitation. The 
fluidd was drained through the left subcostal trocar and collected for cytological 
evaluation. . 

Inn the period 1992 - 1997, diagnostic laparoscopy combined with peritoneal 
lavagee was performed in 449 patients, of whom 236 patients had pancreatic or 
periampullaryy carcinoma.'14) Positive lavage was only found in 28 patients (6%). In 
onlyy 7 patients with pancreatic tumors (3%) lavage was positive, but in 5 of these 
patientss metastasis were already visualized during laparoscopy. So, peritoneal lavage 
resultedd in an additional value in only 2 patients (0.9%). The sensitivity and specificity 
off  lavage for the detection of metastasis was 18% and 99%, respectively. Other studies 
onn peritoneal cytology in pancreatic cancer are summarized in Table 4, showing 
positivee cytology between 3% and 29%.(14-24"27> In our institute positive peritoneal 
lavagee was not an independent predictor for survival and it was concluded not to 
performm cytology and peritoneal lavage any longer because of the low additional 
benefitt and limited prognostic value. 

Tablee 4 Peritoneal lavage during laparoscopic staging in patients with a 
periampullaryy carcinoma 

Dijkum,, van '4 

Fernandezz l0 

Jimenezz 25 

Lei27 7 

Warshaww 26 

Numberr of 
laparoscopies s 

236 6 

94 4 

117 7 

36 6 

35 5 

Positive e 
cytology y 

77 (3%) 

166 (17%) 

244 (21%) 

33 (98%) 

100 (29%) 

LaparoscopicLaparoscopic ultrasonography 
Laparoscopicc ultrasonography was introduced as an additional procedure to increase 
thee detection of small intrahepatic liver metastasis, to identify enlarged and suspicious 
lymphh nodes, and to evaluate local ingrowth in the vascular structures. The benefit of 
ultrasonographyy also highly depends on the criteria used to determine success of this 
procedure.. Several authors report as a positive result of the test all lesions in the liver 
foundd during ultrasonography even without verification by pathological examination 
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andd enlarged lymph nodes without biopsy or local suspected tumor ingrowth. Most 
findingss had no therapeutic consequences. In other studies, no details are given 
whetherr these findings were also identified by previous radiological investigations 
suchh as external ultrasound and CT scan. 
Thereforee we have analyzed the additional value of laparoscopic ultrasonography in 
termss of detection of metastasis and/or local ingrowth, and also whether such 
observationss should be considered as a new findings compared with radiological 
investigationss and when the detection was confirmed by pathological examination. 

Additionall  findings by ultrasonography were evaluated in 223 patients with a 
pancreaticc or periampullary carcinoma. In 17 patients metastasis were found during 
ultrasonographyy but most of these lesions had already been found or suspected during 
externall  ultrasound or CT scan. In only 3 patients (1%) it could be considered a new 
findingg with pathological proof only in 2 patients (Table 5). Detection of tumor 
ingrowthh in major vessels was suspected in 49 patients (22%) but it was reported as a 
neww finding in only 11 patients (5%) and in non of the patients biopsies could be taken 
too prove the local ingrowth. Findings from the literature are summarized in Table 6, 
additionall  value of laparoscopic ultrasonography reported covers a wide range mainly 
becausee different criteria for success were used.(2728) 

Becausee of the limited value of ultrasonography in the present study and because 
off  the fact that around 50% of the operation time is needed for this procedure we 
decidedd to exclude laparoscopic ultrasonography from our work-up in patients with 
pancreaticc carcinoma. 

Tablee 5 The additional value of laparoscopic ultrasound in patients with a 
periampullaryy carcinoma at the Academic Medical Center, Amsterdam 
Thee Netherlands in the period 1992 - 1997 

n=223 3 

Detectionn of metastasis 17 (8%) 

Neww finding 3 (1%) 

Detectionn of tumor ingrowth 49 (22%) 

Ingrowthh without metastasis 33 (15%) 

Neww finding 10 (5%) 
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Tablee 6 The additional value of laparoscopic ultrasonography concerning 
vascularr tumor ingrowth in patients with pancreatic and periampullary tumors 

Calleryy 28 

Delden11 1 

Hannn 28 

Pietrabissa2l l 

Johnn u 

Murugiahh 20 

Total l 

metastasiss / exploration 

5/32 2 

12/48* * 

2/22 2 

4/21 1 

8/40 0 

2/12 2 

33/175 5 

% % 

16 6 

25 5 

9 9 

19 9 

20 0 

17 7 

19 9 

onee false positive result: a patient with a history of para-aortal 
irradiationn for seminoma 

Laparoscopicc staging and subsequent palliation 

Overr the past few years, we found a decreased benefit of laparoscopic staging 
comparedd with initial results. Other centers have reported similar findings. The 
improvementt in radiological staging techniques in particular the introduction and 
generall  acceptance of spiral CT scan and other staging modalities such as endoscopic-
andd intravascular ultrasonography probably resulted in a better selection of patients. 
Ass a result, this has influenced the additional value of the diagnostic laparoscopy 
whichh is generally performed as the last staging procedure. 
Sincee evaluation of staging procedures is incomplete without the assessment of the 
consequencess for treatment in terms of improvement of outcome, we decided to 
investigatee the additional value of diagnostic laparoscopy after complete radiological 
stagingg in the outcome of patients who had a pathologically proven unresectable 
carcinoma,, and who underwent palliative treatment by endoscopic endoprosthesis 
placementt or surgical bypass. 

Inn the study, all patients with metastasis at diagnostic laparoscopy were 
randomized.. The primary endpoint for the diagnostic part of the study was prevention 
off  laparotomy and for the therapeutic part hospital-free survival. Diagnostic 
laparoscopyy detected pathologically proven metastasis in 39 patients (13%). In another 
399 patients (13%) unresectable disease was suspected but could not be proven with 
pathologicall  examination (table 7). The efficacy for detection of metastasis was 59%. 
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(16)) The average hospital-free survival in the endoscopically treated patients was 94 
dayss compared to an average hospital-free survival of 164 days after surgical palliative 
treatment.. This study showed again a limited benefit of diagnostic laparoscopy in 
preventingg laparotomy and more importantly it showed no improved hospital-free 
survivall  after subsequent non-surgical palliation. Therefore, in our institute diagnostic 
laparoscopyy was abandoned as routine diagnostic procedure in patients with 
periampullaryy and pancreatic tumors. 

Tablee 7 Diagnostic laparoscopy in patients with pancreatic and 
periampullaryy carcinoma 

n=297 7 

Unresectable,, PA proved 39 (13%) 

Unresectable,, not PA proved 39 (13%) 

Resectablee 208 (70%) 

Failuree of laparoscopy 11 (4%) 

Impactt  of improved radiological staging by spiral CT scan 

Ass indicated previously, literature on the additional value of diagnostic 
laparoscopyy for staging of periampullary malignancies is not univocal. In a recent 
revieww it was shown that the accuracy of this staging procedure was influenced by 
multiplee factors and merely depended on the prior staging process.(36) When diagnostic 
laparoscopyy is used early in the staging process, before other radiological tests, the 
overalll  yield in detecting metastatic disease is much higher, and when the procedure is 
usedd to select patients for palliative chemotherapy success rate will be high as well. 
Absencee of information when a spiral CT scan is performed and the attitude of local 
surgeonss has led to a wide range of resectability rates in published studies as well as to 
differentt yields of the other diagnostic procedures. Pisters stated that detection of 
occultt metastatic disease should be less than 20% during laparoscopy, because 
otherwisee the quality of prediagnostic imaging is not sufficient/36' In Table 8 a number 
off  recent studies from centers with experience'29"35' are summarized, in which the 
potentiall  benefit of diagnostic laparoscopy in detection of metastasis was evaluated 
duringg laparotomy after a high quality spiral CT scan. 
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Tablee 8 Peritoneal and/or liver metastasis detected during laparotomy 
afterr spiral computed tomography 

Patientss considered Resection Patients with Maximum % 
Referencee resectable rate (%) metastasis prevented laparotomy* 

Steinbergg et al.29 

Friesss et al.30 

Rumstadtt et al.3' 

Holzmann et al.32 

Spitzz et al.33 

Sladingerr et al.34 

32 2 

159 9 

194 4 

23 3 

118 8 

68 8 

75 5 

75 5 

89 9 

78 8 

80 0 

76 6 

4 4 

16 6 

9 9 

1 1 

18 8 

3 3 

13 3 

10 0 

5 5 

4 4 

15 5 

4 4 

adaptedd from Pisters et al. BJS 2001; 88:325-327. 

Maximumm percentage of patients who would have been spared laparotomy if 
laparoscopyy had been performed with accuracy of 100% 

Thee effect of abolition of diagnostic laparoscopy 

Becausee of the limited additional value of diagnostic laparoscopy and the 
relativelyy good results of bypass surgery in the previous study, it was decided to 
eliminatee diagnostic laparoscopy from the routine staging procedure in our institution 
fromm October 1998 and to replace it by staging without laparoscopy. The new 
diagnosticc strategy in patients with pancreatic and periampullary carcinoma was 
evaluated.evaluated. In the period 1999 - 2001, 186 patients with potential resectable disease 
afterr radiological staging were included and subsequently underwent explorative 
laparotomy.. At laparotomy, 63 patients (34%) had unresectable disease. Metastasis 
weree found in 29 patients (16%). Taking into consideration the accuracy of diagnostic 
laparoscopyy of 59% mentioned before, the potential benefit of laparoscopy was around 
10%.. The survival after surgical palliative treatment in this group of patients was 
comparablee with the result from the previous study. Therefore the new strategy 
withoutt laparoscopy seemed to be justified and diagnostic laparoscopy was 
consequentlyy excluded from the work-up. 
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Tablee 9 The outcome of diagnostic laparoscopy at the AMC and change in 
radiologicall  work-up of patients with a periampullary tumor 
duringg 1993-2001 

Yearr Prevented Radiological 
laparotomyy staging 

Introductionn 93-94 19% Ultrasound 

Latee laparotomy 93-95 15% (11%) US conv. CT 

Randomizedd trial 95-98 13% spiral CT, 5 mm 

Implementationn study 99-01 9.5% spiral CT, 2 mm 

Conclusion n 

Duringg the past decade several studies were performed to evaluate the potential 
benefitt of diagnostic laparoscopy in patients with pancreatic / periampullary tumors 
showingg a decrease in the additional value in avoiding laparotomy from around 25% to 
10%.. The reduction in identifying metastasis during laparoscopy was mainly caused 
byy the increasing quality of the radiological staging of the patients and the decreasing 
thicknesss of the CT slices up to 2 mm as shown for our institution in Table 9. Recent 
literaturee is in accordance with these findings. Therefore it can be concluded that there 
iss no indication to perform diagnostic laparoscopy routinely in patients with pancreatic 
tumors.. There might be an indication to perform laparoscopy in a well defined selected 
groupp of patients with a high risk of advanced disease, especially when good outcome 
inn non-surgical palliation can be expected. 
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Abstract t 

Background.Background. The majority of research on the efficacy of diagnostic workup and 
treatmentt of pancreatic carcinoma has been performed in high volume centers with 
experience.. The minority of patients however are initially diagnosed in these hospitals. 
Thereforee the aim of this study was to evaluate the diagnostic workup and treatment of 
pancreaticc carcinoma patients in general hospitals in a region of the Netherlands. 
Methods.Methods. During 1997, 286 patients with a pancreatic carcinoma were diagnosed in 20 
hospitalss in the Amsterdam area. Diagnostic workup and treatment data were collected 
fromm the medical records and analyzed. 
Results.Results. Ninety percent of the patients presented in one of the 17 general hospitals 
(n=2533 116 men and 137 women; mean age 70 years (range 40-96)). Thirty-five 
percentt of them underwent diagnostic investigation not focused directly on pancreatic 
pathology.. Ultrasound was performed in 97% of the patients (4% in combination with 
Doppler),, CT was performed in 60% (4%, spiral CT), Endoscopic retrogade 
cholangiopancreatographyy (ERCP) was performed in 39% of these patients and 
endoprosthesiss were inserted in only half the cases. Ninety-nine patients (39%) were 
referredd to a reference hospital for further investigation or treatment. The period 
betweenn first investigation and histological diagnosis was 4 weeks. 
Conclusion.Conclusion. In the diagnostic workup of patients with a pancreatic carcinoma invasive 
diagnosticc procedures were often performed before the non-invasive tests. Spiral CT 
wass used minimally and ERCP was frequently performed without subsequent biliary 
drainage.. The mean duration of diagnostic workup was relatively long for this group 
off  patients with a minimal life expectancy. A guideline for diagnosis and treatment 
mightt improve the efficacy of the diagnostic workup in this group of patients. 
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Introductio n n 

Thee incidence of pancreatic carcinoma did increase during the last decades to 10-
122 per 100.000 per year, possibly due to improvement of diagnostic workup. 
Worldwidee pancreatic carcinoma is the fourth leading cause of cancer related death. 
Thee median survival after diagnosis is 4-6 months, and the 5-year survival is only 2-
5%.5%. Resection of the tumor offers the only chance for cure however only 15-20% of 
thee patients are considered to be able to undergo a resection after extensive workup. 
Thee other patients with unresectable disease and a short life expectancy rapidly need 
effectivee palliation. Therefore it is desirable to identify these patients with minimally 
invasivee diagnostic investigations. 

Recentlyy new radiological methods of investigation, such as spiral computed 
tomographyy (CT), magnetic resonance cholangio pancreatography (MRCP), 
endosonographyy and diagnostic laparoscopy have been added to the workup scheme '" 
88 and the value of these new methods were evaluated.6"9 However most data have been 
obtainedd in clinical centers with a special interest in and expertise on diseases of the 
pancreass whereas most patients with a suspected pancreatic carcinoma are first seen in 
aa general hospital. During a consensus meeting in the Netherlands in 1992, an ad hoc 
consensuss committee formulated a flow-chart for the diagnostic-workup and treatment 
off  patients with malignant obstructive jaundice, which is often based on a pancreatic 
carcinomaa although other malignancies in the periampullary region will lead to similar 
symptoms.100 The question arose whether this flow chart was being followed and 
whetherr the new diagnostic techniques had led to on going development of a 
diagnosticc route in which first non-invasive procedures like spiral CT and in a later 
stagee in a selected group of patients invasive procedures are used. 
Afterr invasive imaging techniques such as ERCP and PTC internal or external biliary 
drainagee should be applied to reduce the chance of septic complications (cholangitis). 
Thee Comprehensive Cancer Center Amsterdam (IKA) did develop a number of 
multidisciplinaryy guidelines for oncology care. In 1999 a subcommittee of the IKA 
cancerr study group for gastro-intestinal malignancies was formed for the development 
off  a guideline for diagnosis and treatment of pancreatic carcinoma". Knowledge about 
thee availability and the use of diagnostic resources in the IKA region is important for 
thee formulation of a guideline, which should not only be evidence based but also 
commonlyy applicable. The aim of the present study is to analyze the methods, the 
sequencee and the duration of the diagnostic process as well as the subsequent 
treatmentt of patients with a pancreatic carcinoma in the region of the Comprehensive 
Cancerr Center Amsterdam. 
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Patientss and Methods 

Thee study was conducted in the region of the Comprehensive Cancer Center 
Amsterdamm (IKA) , which coordinates the care for patients with a malignity in the 
provincess of Noord Holland and Flevoland. The region has about 2.6 million 
inhabitants.. The 20 hospitals in the region (17 general hospitals, 2 academic centers 
andd 1 cancer center) all participated in the study. 
Inn 1997, pancreatic carcinoma was diagnosed in 286 patients. The registration by the 
IKAA of patients with a carcinoma takes place post hoc with a delay of about 6 months. 
Whenn this study was performed, no data where available from one hospital (8 patients 
withh a pancreatic tumor). Variables registered by the IKA are: age, sex, date of 
incidencee (date of histopathological confirmation of the tumor, or in case of no histo-
pathologicall  proof the date of the hospital admission in which the diagnosis was 
made),, location and morphology of the tumor, clinical and pathological (if available) 
TNMM staging of the tumor, initial treatment, the hospital in which the treatment was 
performed,, and finally the date of last hospital contact or death. 

Forr the present study additional data with regard to presenting symptoms, 
investigationss and treatment were collected from the medical records: presenting 
symptomss (jaundice, pain, weight loss or recent developed diabetes), supplementary 
investigationss (1) investigations not directly focused on pancreatic pathology, (2) non 
invasivee investigations focused on pancreatic pathology (ultrasound, with or without 
Dopplerr studies, CT and MRCP) and (3) invasive investigations focused on pancreatic 
pathologyy (ERCP, PTC and diagnostic laparoscopy) and treatment (tumor resection, 
palliativee surgery such as the construction of a biliodigestive bypass with or without a 
gastroenterostomyy and non surgical biliary drainage. The diagnostic work -up and 
treatmentt were registered in the hospital of presentation as well as after referral to an 
academicc or cancer center together mentioned as 'reference hospital'. 

Results s 

Dataa from 278 of the 286 patients diagnosed with a pancreatic carcinoma in 1997 in 
thee region of the IKA could be used; 252 of these patients (91%) were first seen in one 
off  the 17 general hospitals and form the study population. 

Thee patient characteristics at presentation are shown in Table 1. The initial 
symptomss were possibly vague, because at first instance 85 patients (35%) underwent 
ann investigation not focused on pancreatic pathology, such as an abdominal X ray, a 
gastroscopyy or a coloscopy. Ultrasound was performed on 245 patients (97%) and 156 
patientss (65%) underwent a conventional or spiral CT . An ERCP was performed on 
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988 patients (39%) (Table 2). Thirty of the 86 patients (35%) who underwent both an 
ERCPP and a CT underwent the invasive investigation before the non-invasive test. 

Tablee 1. Characteristics of 252 patients diagnosed with pancreatic carcinoma 
inn a general hospital in the region of the Comprehensive Cancer Center 
Amsterdamm in 1997 

malee / female 116/136 

meann age (range) 70 (36-96) 

symptoms s 

jaundicee 130(52%) 

painn 184(73%) 

weightt loss 97 (78%) 

recentlyy developed diabetes 24 (10%) 

Afterr referral (n=99) ultrasound with Doppler studies was performed in 60 patients 
(61%);; 58 of them had had an abdominal ultrasound before. Spiral CT was performed 
onn 34 patients (34%) and ERCP on 61 patients (62%). A flow chart of CT and ERCP 
investigationss in general hospitals and referral centers is shown in Figures 1 and 2. 

Inn the general hospitals biliary drainage was performed in 83 patients (33%), by means 
off  an endoprosthesis in 50 patients (20%) (36 palliative and 14 before surgery) and a 
hepato-jejunostomyy 33 patients (13%). The tumor was resected in 15 patients (6%) in 
77 hospitals. 
Inn de referral centers biliary drainage was performed in 74 patients (75%), by means of 
ann endoprosthesis in 62 patients (63%) (25 palliative and 37 before surgery) and a 
hepato-jejunostomyy in 12 patients (12%). The tumor was resected in 14 patients 
(14%),, and no treatment was given to 36% of the patients (Table 3). 
Inn 196 patients (70%), the diagnosis pancreatic carcinoma was histopathologically 
confirmed.. The median interval between the first symptoms and the confirmation of 
thee diagnosis was 12 weeks. The diagnostic workup period, the time between the first 
investigationn and the histopathological diagnosis was on average 4 weeks. 

59 9 



ChapterChapter 5 

Tablee 2. Investigations performed in the general and referral center to establish the 
diagnosiss pancreatic carcinoma 

Investigation n 

Abdominal l 

X-ray y 

Gastroscopy y 

Coloscopy y 

Ultrasound d 

Doppler r 

Conv.. CT 

Spirall  CT 

ERCP P 

Endoprosthesis s 

Lap.scopy. . 

Cytol.. punct. 

PTC C 

Investigationn performed in 

Generall  hospital 

alll  not referred referred 

patientss patients patients 

n=2522 n=153(%) n=99 (%) 

(%) ) 

52(21)) 39(25) 13(13) 

52(21)) 32(21) 20(20) 

155 (6) 11 (7) 4 (4) 

2455 (97) 149 (97) 96 (97) 

100 (4) 6 (4) 4 (4) 

1344 (56) 79 (52) 55 (56) 

222 (9) 15(10) 7 (7) 

988 (39) 59 (39) 39 (39) 

50(20)) 37(25) 13(13) 

99 (3) 6 (4) 3 (2) 

57(23)) 47(30) 10(10) 

22 (1) 1«1) 1 (1) 

Referral l 
center r 

n=99(%) ) 

44 (4) 

11 (1) 
22 (2) 

60(61) ) 

60(61) ) 

00 (0) 

344 (34) 

622 (63) 

622 (63) 

277 (27) 

19(19) ) 

99 (9) 

generalgeneral hospital: all patients presenting in a general hospital 
'afterwards'afterwards referred': those patients referred for diagnosis of treatment to a referral 
centercenter lap. scopy = diagnostic laparoscopy, cytol. punct. = cytological puncture 
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Figuree 1 Use of CT in the diagnostic workup of patients with a pancreatic carcinoma 

Generall  hospital Referrall  center 

CT* * 

140 0 
55 5 

44 4 

Biliaryy CT 

15 5 

noCT T 

40 0 

Biliaryy CT 

19 9 

noCT T 

25 5 

Total l 

2xCT T 

15 5 

lxCT T 

144 4 

noCT T 

93 3 

*140*140 CT scans, 22 spiral- and 118 conventional scans 

Figuree 2 Use of ERCP in the diagnostic workup of patients with a pancreatic 
carcinoma a 

Generall  hospital 

ERCP P 

98 8 

39 9 

\ * * 

X* * 

59 9 

noo CT 

154 4 

w w 

\ ; ; 

Referrall  center 

ERCP P 

26 6 

noo ERCP 

13 3 

ERCP P 

35 5 

noo ERCP 

24 4 

Total l 

2xx ERCP 

26 6 

lxERCP P 

107 7 

noo ERCP 

119 9 
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Tablee 3. Treatment of patients with a pancreatic carcinoma in the region of the IKA 

Treatment t 

Intervention Intervention 

Endoprosthesis s 
preoperative e 
palliative e 

Laparoscopy y 
Bypass s 
Resection n 

NoNo Intervention 

Placee of treatment 
Generall  hospital 

alll  patients 
2522 (%) 

500 (20) 
14 4 

36 6 
8(3) ) 

33(13) ) 
15(6) ) 

1655 (65) 

patientss not 
referred d 

n=153(%) ) 

377 (24) 

9 9 
28 8 

66 (4) 
25(16) ) 

22 (8) 

866 (52) 

patients s 
referred d 
n=99(%) ) 

13(13) ) 

5 5 
8 8 

22 (2) 
8(8) ) 
3(3) ) 

755 (70) 

Referrall  center 

n=99(%) ) 

62(63) ) 
25 5 

37 7 
19(19) ) 
12(12) ) 
14(14) ) 

366 (36) * 

NoNo intervention: no endoprosthesis, laparoscopy, bypass or resection. 

**  After referral 2 patients got a bypass in the general hospital 

Discussion n 

Inn the region of the comprehensive cancer center (2.6 million inhabitants)in 1997, 
2866 patients were diagnosed with a pancreatic carcinoma. This corresponds to 
incidencee of 10 per 100.000, as described before.12"16 Ninety percent of these patients 
presentedd in one of the seventeen general hospitals, the other 10 percent in a academic-
orr cancer center in the region. The 252 patients first seen in the general hospitals were 
thee subject of this study. 
Possiblyy the initially symptoms were vague because 35% of the patients underwent 
investigationss not focused on pancreatic pathology. Furthermore, it is not impossible 
thatt some investigations such as abdominal x-rays improperly took place as part of the 
aa routine analysis. 
Too confirm biliary dilatation and perhaps to exclude gallstone disease ultrasound was 
conductedd on almost all patients (97%). After referral ultrasound was repeated in 58%. 
Argumentss for this duplication may have been the fact that assessment of a dynamic 
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investigationn is not fully possible from a static image; furthermore, the relative poor 
qualityy and sometimes lack of radiological images might have played a role 
(unpublishedd data). Moreover, the expected additional value of the Doppler studies 
withh regard to the assessment of vascular ingrowth17 could have been a reason to 
repeatt ultrasound investigations. 

Forr further tumor staging conventional CT was often used in the general hospitals 
inn spite of the fact that spiral CT was advised.2* 6'18' '9 However in 1997 spiral CT was 
nott yet available in most hospitals while by 2000 it had become available 40% of the 
hospitalss (unpublished data). The additional value of spiral CT over conventional CT 
forr patients with a pancreatic carcinoma is the higher sensitivity and specificity in 
predictingg the resectability of the tumor20"22. For 93 patients (37%) the (often 
palliative)) treatment could be determined on the basis of ultrasound. In the general 
hospitalss ERCP was performed in a minority of patients (40%). Possible arguments for 
thee duplication of ERCP in the referral centers might have been unsuccessful drainage 
inn the general hospital or the need to change the endoprosthesis due to clotting. 
Withh regards to the order of the investigations in the staging process, it is striking that 
inn more than one third of the patients undergoing CT and ERCP, the invasive 
proceduree took place before the non-invasive one. This deviates from the 
recommendationss published already in 1992 to conduct non-invasive investigations 
firstfirst,0,0.. It is not clear whether the order was caused by the waiting time for CT, by the 
wishh to obtain pathological proof or to conduct a therapeutical intervention. Half of the 
patientss undergoing ERCP did not have an endoprosthesis placed, in spite of the fact 
thatt it is commonly accepted that, when an ERCP is done on patients with obstructive 
jaundice,, drainage needs to be established to prevent septic complications. Because 
goodd quality spiral CT and MRCP became available it is questioned whether ERCP 
shouldd be used as a diagnostic procedure. The value of biliary drainage as a 
preparationn for a surgical procedure is unclear.23"25 

Thee intervals between the first symptoms, the first investigation focused on 
pancreaticc pathology and the histopathological diagnosis were relatively long. The 
presentt study describes the last part of this period. The interval between the first 
investigationn focused on pancreatic pathology and the histopathological diagnosis was 
44 weeks which is a long period for patients with a life expectancy of only 4-6 months. 
Shorteningg of this diagnostic period to a few days is feasible and should therefore be 
subjectt of investigation. 
Inn summary, the present study shows that in patients with an pancreatic carcinoma 
invasivee procedures were often incorrectly performed before non-invasive tests, biliary 
drainagee was not ensured after half of the ERCP procedures, spiral CT was seldom 
usedd and the total diagnostic pathway was too long. The guideline for staging and 
treatmentt pancreatic carcinoma may improve the efficacy of the diagnostic pathway. 
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Abstract t 

Objective.Objective. To determine the clinical importance of reinterpretation of radiological 
investigationss performed in a referring hospital and the value of additional 
investigationss in a referral center. 
PatientsPatients and methods. A panel of four experts retrospectively evaluated the technical 
qualityy of radiological investigations and made reinterpretation reports, of 78 patients 
referredd with a suspected pancreatic or hepatobiliary malignancy. The value of 
additionall  radiological investigations performed in the referral center was assessed. 
Results.Results. The quality of ultrasound and CT examinations was sufficient for 
reinterpretationn in (36/69) 52% and (42/60) 70% respectively. The reinterpretation 
reportss of the ultrasound investigations were scored as 'in accordance' in (30/36) 83%, 
ass 'minor discordance' in (3/36) 8% and as 'major discordance' in (3/36) 8%. For CT 
proportionss of (29/42) 69%, (8/42) 19% and (5/42) 12%, respectively were found. 
Additionall  ultrasound (n=55) showed no additional findings in 16%, minor additional 
findingss in 53% and major additional findings in 31%. For additional spiral CT scan 
(n=47)) results were of 21%, 47% and 32% respectively. 
Conclusion.Conclusion. Reinterpretation of ultrasound and CT resulted in a change in treatment 
strategyy for 7 patients (9%). Additional ultrasound or CT resulted in a change in 
treatmentt strategy for 24 patients (30%). Improved communication and 
reinterpretationn of radiological investigations may reduce unnecessary referral. 
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Introductio n n 

Thee only chance of cure for patients with a pancreatic or hepatobiliary malignancy 
iss resection of the tumor. Because of the complexity of tumor staging and resection, 
manyy patients with a suspected pancreatic or hepatobiliary malignancy are referred to 
aa tertiary care referral center for further diagnostic investigations and subsequent 
treatmentt or for a second opinion at the patient's request.1'2 These patients are 
generallyy referred after radiological workup elsewhere. Diagnostic possibilities and 
accuracyy differ between referring hospitals, according to the local circumstances 
concerningg available equipment and expertise. Occasionally, marked differences in the 
interpretationss were noted when radiological studies performed elsewhere of patients 
referredd to our hospital were reviewed. Discordance between the initial and the new 
interpretationss of these earlier investigations have resulted in a change in tumor stage, 
withh often important therapeutic consequences for the patient. Some patients referred 
forr resection of a pancreatic or hepatobiliary tumor were judged unresectable at 
reinterpretationn of the radiological images made in the referring hospital. 

Thee aim of the study was to determine the clinical importance of reinterpretation 
off  the radiological investigations performed in a referring hospital as well as the 
accuracyy of the diagnosis at referral. Moreover, the aim was to determine the technical 
qualityy of the radiological investigations and the completeness of the radiological 
reportss from referring hospitals, as well as the value of additional investigations in a 
referrall  center. 

Patientss and Methods 

Patientss referred to the Academic Medical Center, (AMC) Amsterdam, The 
Netherlands,, for diagnostic workup, treatment or a second opinion of a suspected 
pancreaticc or hepatobiliary malignancy are discussed in a multidisciplinary meeting in 
whichh gastroenterologists, hepatologists, hepatobiliary surgeons and abdominal 
radiologistss gather twice weekly. 

Seventy-eightt patients with a suspected pancreatic or hepatobiliary malignancy who 
weree discussed between January 1999 and January 2000 were included in this study. 
Thee 41 male and 37 female patients with a mean age of 59 years (range 29-80) were 
referredd from 51 hospitals throughout the Netherlands. The radiological images from 
thee referring hospitals were retrieved, together with the radiological reports and the 
letterss at referral. Seventy-two patients (92%) were referred for additional diagnostic 
workupp and/or treatment, while 6 (8%) were referred for a second opinion at the 
patient'ss request. The final diagnoses were: a periampullary carcinoma in 32 patients 
(40%),, a hilar cholangiocarcinoma in 18 patients (23%), a gall bladder carcinoma in 6 
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patientss (8%), a pancreatic body/tail carcinoma in 3 patients (4%), a primary or 
secondaryy liver tumor in 2 patients (3%) and a focal pancreatitis in 16 patients (21%). 

AA panel consisting of two experienced abdominal radiologists, one hepatobiliary 
surgeonn and one gastroenterologist was assembled for this study. The panel evaluated 
andd reinterpreted, in a consensus reading the radiological investigations (ultrasound 
examinationn and CT scans from the referring hospitals in a separate session. The 
memberss of the panel were blinded from the content of the initial radiological report, 
thee letter at referral and the final diagnosis, but were aware of the clinical symptoms of 
thee patient at the time of the investigation. 

Thee ultrasound examinations and CT scans were reviewed in order to assess the 
imagee quality and the completeness of the visualization of the organs of interest. Other 
investigationss like Endoscopic Retrograde Cholangiopancreatography (ERCP) and 
Magneticc Resonance Imaging (MRI) were not studied, due to the mainly therapeutical 
purposee and the relative small number of examinations respectively. 
Thee quality of the investigations was rated as 'sufficient for reinterpretation' or 'not 
sufficientt for reinterpretation'. The ultrasound examinations had to comply with the 
followingg criteria to be considered as 'sufficient for reinterpretation': 1) complete 
visualizationn of organs of interest and 2) if a tumor was seen localization, size and 
relationn with adjacent structures should be visible. The CT scans had to comply with 
thee following criteria to be considered as 'sufficient for reinterpretation': 1) slice 
thickness:: 8mm or less; 2) intravenous contrast administration resulting in 
enhancementt of the portalvenous system, the liver and pancreatic parenchyma and 3) 
absencee of artifacts degrading image quality. When the quality of the ultrasound 
examinationn or CT scan was found to be 'not sufficient for reinterpretation', the 
reinterpretationn was not performed. 

AA reinterpretation report of the radiological investigations obtained from the referring 
hospitall  was written down on standardized forms. 

Thee reinterpretation reports were compared with the initial reports and were scored 
ass 'accordant' or as 'minor discordance' or of 'major discordance'. A 'minor 
discordance'' was defined as without therapeutical consequences (meaning a possible 
changee in therapy) for the patients. For example: when ingrowth from a periampullary 
tumorr into the duodenum was missed during the first interpretation of the 
investigationss and was seen after reinterpretation, it would not change the treatment 
strategy,, since the duodenum would be resected during a (pylorus preserving) 
pancreatoduodenectomy.. A 'major discordance' was defined as resulting in 
therapeuticall  consequences. For example: The presence of a liver metastases in a 
patientt with pancreatic cancer found during reinterpretation of the investigations 
wouldd change the treatment strategy from exploratory laparotomy into non-surgical 
palliation. . 
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Al ll  diagnoses were verified with the best available gold standard. The gold standard 
inn decreasing order of validity was: pathology of resected specimen, histological or 
cytologicall  percutaneous biopsy, findings at surgery, dedicated pancreatic and liver 
CTT scan confirmed with clinical follow-up and survival data. The diagnosis at referral 
wass compared with the final diagnosis. 

Thee content of the radiological reports of ultrasound examinations and CT scans 
wass reviewed in order to evaluate the completeness, according to a list of features 
madee by the reinterpretation panel, which should at least be described in the 
radiologicall  report (presence or absence of a tumor, its localization and extent, 
ingrowthh into adjacent structures and presence of enlarged lymph nodes or 
metastases). . 

Inn the referral center, additional radiological investigations were performed in order 
too stage the tumor. The additional ultrasound examinations were performed by an 
abdominall  radiologist performing Doppler studies of the portal venous system and the 
hepaticc artery. The additional CT scans were performed using the following protocol: 
pancreaticc and portal phase spiral scan, 3.2mm slice thickness, 130 ml intravenous 
contrast,, 3ml/sec injection rate and 55s scan delay.3 The additional value of the 
radiologicall  examinations performed in the AMC was rated as 'not present' if already 
knownn results were confirmed, as 'present, without a change in treatment' if new 
viewpointss did not result in a change in treatment strategy and as 'present, with change 
inn treatment' if new viewpoints resuled in a change in treatment strategy. Statistical 
analysiss was performed using the SPSS 9.0 statistical package. 

Results s 

Thee diagnosis at referral was the same as the final diagnosis in 40 of the 78 patients 
(51%).. An incorrect diagnosis at referral was present in 11 of the 78 patients (14%). 
Thee final diagnosis was pathology proven in 50 of the 78 (64%) and was based on 
pancreaticc and liver CT scan confirmed with clinical follow up in 28 of the 78 (36%). 
Nineteenn of these patients were considered to have unresectable tumors, non of them 
didd survive 24 months after referral, their median survival was 9 months (range 3-22 
months)) which is in accordance with the life expectancy with regard to the different 
tumorr types. Nine patients were considered to have a focal pancreatitis, two of them 
died,, one due to a cardiovascular disease, the other due to esophageal cancer, the other 
sevenn patients are alive, five with signs of pancreatitis. 

UltrasoundUltrasound examination 
Transabdominall  ultrasound examination of the abdomen was performed in 74 

patientss in the referring hospital (Table 1). Of five patients no hard copies to document 
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thee examination were available, so 69 examinations could be considered for 
reinterpretation.. In 33 cases (48%), the quality of the ultrasound was 'not sufficient for 
reinterpretation'.. Of the remaining 36 examinations a reinterpretation was made. The 
casess in which a 'major discordance' occurred were the following: in one patient a 
tumorr in the pancreatic tail was missed, in another patient the tumor was localized in 
thee gall bladder instead of in the pancreatic head as was presumed and in the third 
patientt tumor ingrowth of a pancreatic head tumor into the duodenum and the portal 
vesselss was missed. 

Tablee 1 Results of evaluation of ultrasound examinations performed before referral 

Ultrasound d 

Reviewed d 
Quality y 

'Nott sufficient for reinterpretation' 
'Sufficientt for reinterpretation' 

Conclusionn of reinterpretation 
Accordant t 
Minorr discordance 
Majorr discordance 

n=74 4 

69(100%) ) 

333 (48%) 
366 (52%) 

300 (83%) 
33 (8%) 
33 (8%) 

IfIf  the ultrasound examination was ' sufficient for reinterpretation', a 
reinterpretationreinterpretation report was made 

CTCT scan 
AA CT scan was performed in 60 patients in the referring hospital and all 

examinationss were available for reinterpretation (Table 2). In 18 cases (30%) the 
qualityy of the CT scan was 'not sufficient for reinterpretation'. Of the remaining 42 CT 
scans,, a reinterpretation report was made. In 8 cases (19%) a minor discordance was 
found;; in 5 cases (12%) a major discordance was found. The 5 cases in which "major 
discordance""  occurred were the following: the tumor was not identified in 3 patients (1 
galll  bladder, 1 papilla, 1 pancreatic head), in one patient a proximal bile duct tumor 
turnedd out to be a gall bladder carcinoma, and in another patient extensive portal 
venouss ingrowth precluding resection was missed. 

Seventy-sevenn of the 78 reinterpretations of ultrasound examination or CT scan, 
whichh were made by the panel, turned out to be concordant with the final diagnosis. 
Onee reinterpretation of a CT scan resulted in the suggestion of a pancreatic head 
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tumor,, which finally turned out to be a focal chronic pancreatitis. So there was one 
falsee positive finding after reinterpretation. 

Tablee 2 Results of evaluation of CT scans performed before referral 

CT T 

Reviewed d 
Quality y 

'Nott sufficient for reinterpretation' 
'Sufficientt for reinterpretation' 

Conclusionss of reinterpretation 
Accordant t 
Minorr discordance 
Majorr discordance 

n= = 

60 0 

18 8 
42 2 

29 9 
8 8 
5 5 

60 0 

(100%) ) 

(30%) ) 
(70%) ) 

(69%) ) 
(19%) ) 
(12%) ) 

IfIf  the CT scan was 'sufficient for reinterpretation', a reinterpretation 
reportreport was made 

CompletenessCompleteness of radiological reports 
Thee completeness of the radiological reports was evaluated according to the 

descriptionn of the absence or presence of a tumor, enlarged lymph nodes and 
metastasess in the reports from ultrasound examinations and CT scans (Table 3). 

Tablee 3 Content of radiological report; description of features in the radiological 
reportt needed for tumor staging 

Descriptionn of 
presencee or absence of 

tumor r 
liverr metastasis 
enlargedd lymph nodes 

Ultrasound d 
n=67 7 

655 (95%) 
277 (40%) 
9(13%) ) 

CT T 
n=50 0 

499 (98%) 
322 (64%) 
233 (4%) 

AdditionalAdditional investigation in the referral center 
Afterr referral to the AMC, an additional ultrasound examination in combination 

withh Doppler studies was performed in 55 patients (71%) (Table 4). These 
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examinationss confirmed the conclusions of the referring hospital in 9 patients (16%), 
revealedd additional information without a change in treatment strategy in 29 patients 
(53%)) and revealed additional information with a change in treatment strategy in 17 
patientss (31%). An additional CT scan was performed in the AMC in 47 patients 
(60%).. These scans confirmed the conclusions of the referring hospital in 10 patients 
(21%),, revealed extra information without change in treatment strategy in 22 patients 
(47%)) and revealed extra information with a change in treatment strategy in 15 
patientss (32%). 

Thee median period of time between the initial investigation performed in the 
referringg hospital and the first examination in the AMC was 24 days. 

Tablee 4 Additional diagnostic value of extra ultrasound examinations 
andd CT scans performed in thee referral center 

Ultrasoundd CT 
n=555 n =47 

Additionall  value 
nott present 9(16%) 10 (21 %) 
present,, without a change in treatment 29(53%) 22 (47%) 
present,, with a change in treatment 17(31 %) 15 (32%) 

Discussion n 

Thee value of reinterpretation of radiological investigations of patients with a 
suspectedd pancreatic or hepatobiliary malignancy, who are referred to a specialized 
center,, is considerable, as shown in this study. Discrepancies in interpretation of the 
samee images between radiologists from the referring hospital and the reinterpretation 
panell  are shown. 

Inn 24% (19/78) of the investigations (36 ultrasound examinations and 42 CT scans 
'sufficientt for reinterpretation'), additional information was revealed; in 14% 'minor 
discordance'' and in 10% 'major discordance' were found, with an actual change in 
treatmentt strategy in 7 patients. Earlier studies showed similar results: major 
discordancee was found in 13-30% after reinterpretation of CT scans 4"5 and in 23-42% 
afterr reinterpretation of MRI.6' 7 These relatively large differences can be due to 
differencess in the patient population and selection criteria. The population in this study 
mightt have been changed as 30-50% of the investigations could not be reinterpreted 
duee to limitations on the quality and therefore were excluded from further analyses. If 
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thesee investigations would have been of better quality one could suggest 
reinterpretationn might have shown even more effect. 

Performingg reinterpretations has shown to increase sensitivity and to decrease errors 
inn a variety of radiological examinations. 89: 10 Errors in the interpretation of 
radiographicc studies can be due to perceptual misses such as unfamiliarity with a 
specificc disease, its pattern of spread and staging criteria or lack of a state-of-the-art-
scanning-technique.. The lack of sufficient clinical information about the patient may 
alsoo play a role. During reinterpretation, the members of the panel in this study were 
awaree of the same clinical information as the radiologist in the referring hospital had at 
thee time of performing the investigation but the members of the panel were aware that 
alll  patients were suspected to have pancreatic or hepatobiliary disease. Furthermore 
thee reading was done in consensus, to try and mimic the normal approach of 
discussingg these patients in a multidisciplinary meeting in our hospital. We do realize 
thatt this might not be the situation in all the referring hospitals but we consider it the 
mostt optimal approach in a referral center. Moreover consensus reading precludes a 
Kappaa analysis, to analyze the variance between the members of the panel, as 
previouslyy substantial variation has been described in interpretation of radiological 
investigations.. ,1;12. 

Althoughh fourteen percent of the 78 patients were referred with an incorrect 
diagnosiss in the letter of referral, it is difficult to draw conclusions from these findings 
becausee the intention of the referral could have been quite different. Some specialists 
onlyy refer patients who were considered to have a resectable tumor after extensive 
workupp and staging, whereas others refer patients with a diagnostic dilemma. 

Itt is remarkable that only a few reports of radiological examinations from referring 
hospitalss contained all the information needed to stage a tumor as suggested by the 
reinterpretationn panel to be at least described in the radiological report. This might 
partiallyy be due to the fact that these reports were often made in an early stage of the 
diagnosticc process, initially on a patient with unidentified abdominal symptoms 
withoutt the clinical suspicion of pancreatic or hepatobiliary disease. An issue might be 
thatt there are no guidelines in the Dutch radiological society for the minimal content 
off  a radiological report of ultrasound examination and CT scan of patients with the 
suspectedd of a malignant pancreatic or hepatobiliary tumor. Similar problems have 
beenn addressed for multiple myeloma13 and lung cancer.14: i5 Development of 
standardss or guidelines in order to make radiological reports more uniform and 
completee will improve the quality of these reports, will facilitate transfer of patients 
betweenn physicians and as a result will be of advantage for the patient. A complete 
radiologicall  report could lead to definitive tumor staging earlier in the diagnostic 
process,, which could lead to fewer unnecessary investigations and a reduction of the 
'patientt passage time', thereby reducing the costs. It also could limit referral of 
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patientss with an incurable disease being referred with the prospect of undergoing a 
curativee resection. 

Thee quality of ultrasound examinations as well as CT scans was scored "not 
sufficientt for reinterpretation" in a relatively large number of the investigations. One 
explanationn for this finding is the fact that it is difficult to asses a dynamic 
investigationn such as ultrasound examination by means of reading hard copy images. 
Onee other reason could be the limited experience of the radiologist in the referring 
hospitalss with the relatively rare pancreatic or hepatobiliary malignancies, together 
withh the lack of available protocols tailored to this specific disease. 

Thee ultrasound examinations and CT scans performed in the referral center revealed 
additionall  information patients 53 and 47%, respectively and were responsible for a 
changee in the treatment strategy in 31 and 32% of the patients respectively. Reasons 
forr the relatively high additional value of extra investigations in the AMC are multiple: 
mostt importantly, the presence of dedicated and more experienced radiologists and 
scanningg protocols tailored to these specific diseases together with new equipment of 
goodd quality. However, we cannot exclude that the time interval between the initial 
andd new investigations, although limited to approximately 4 weeks, in which the 
diseasee could progress might also lead to a change in the outcome of the radiological 
investigationn and a change in tumor stage. 
Severall  biases might have affected the outcome of this study. Firstly, the classification 
off  the technical quality of the ultrasound examination and CT scan are subjective . 
Secondly,, the gold standard is not of uniform validity because pathological proof 
couldd not always be obtained. A relatively large number of patients with unresectable 
diseasee was referred back to the referring hospital for palliative care without 
histologicall  proof of the diagnosis. However their follow-up data match with the 
diagnosiss as they all died of disease related symptoms 3-22 months after referral. 

Inn summary, among patients with a suspected pancreatic or hepatobiliary 
malignancy,, reinterpretation of previously performed radiological investigations 
resultedd in a change in treatment strategy in 7 patients (9%). Furthermore, the reports 
off  the initial investigations were often incomplete. Additional ultrasound or CT 
examinationn resulted in a change in treatment strategy for 24 patients (30%). 
Therefore,, we conclude that reinterpretation by an experienced panel potentially 
benefitss patients with a pancreatic or hepatobiliary malignancy. The expertise of 
specializedspecialized radiologists, possibly facilitated by recently available telecommunication 
techniques,, could be used to re-evaluate the (technically appropriate) CT scans 
performedd elsewhere. This could result in fewer unnecessary referrals or patient 
movementss especially for patients with unresectable disease requiring no further 
speciall  treatment. 
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Abstract t 

Background.Background. Diagnostic laparoscopy has been generally accepted in staging of patients 
withh a periampullary malignancy, despite controversy about its effectiveness to 
preventt unnecessary laparotomy. In our institution diagnostic laparoscopy was 
routinelyy used since 1992. However in 1998 it was eliminated from the protocol since 
inn a prospective study a yield of only 6%was found with a histologically proven 
accuracyy of 60% for distant metastases. The effect of implementation of the new 
protocoll  on the occurrence of unnecessary laparotomies and the outcome after bypass 
surgeryy was assessed. 
PatientsPatients and Methods. Between January 1999 and December 2001, 186 consecutive 
patientss with a potentially resectable periampullary carcinoma after radiological 
stagingg without diagnostic laparoscopy underwent explorative laparotomy with the 
intentionn to perform a curative pancreatoduodenectomy. Incidence of unresectability 
andd outcome of palliative surgery were assessed. 
Results.Results. Resection could not be performed in 65 patients (34%) who underwent 
laparotomyy because of metastatic disease (29 patients 16%) and loco regional tumor 
ingrowthh (34 patients 18%). These patients underwent a bypass procedure with a 
mediann survival of 216 days. 
Conclusion.Conclusion. At laparotomy distant metastases were detected in 16% of the patients. 
Consideringg the histologically proven accuracy for distant metastases of around 60% 
ass found earlier by our group, the additional value of diagnostic laparoscopy could 
havee been only 10%. This result together with the good results of palliation by bypass 
surgery,, justify the use of staging laparoscopy only in selected patients. 
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Introductio n n 

Adequatee staging is the most important step in the management of patients with 
periampullaryy (pancreatic, ampullary, distal common bile duct (CBD) or duodenal) 
malignancies.. Incurable patients, and in particular patients with metastatic disease 
shouldd preferably be identified preoperatively, since palliation can nowadays be 
achievedd by nonsurgical means. 

Imagingg modalities such as transabdominal ultrasonography, Computed 
Tomographyy (CT) and Magnetic Resonance Imaging (MRI) can visualize the tumor 
butt often failed to detect small metastases. 
Forr that reason diagnostic laparoscopy was in the past decade generally accepted as a 
methodd to improve assessment of tumor stage and thereby to prevent unnecessary 
laparotomies.'' 4 Diagnostic laparoscopy enables the detection and biopsy of small 
superficiall  metastases at the liver surface and peritoneum, whereas laparoscopic 
ultrasoundd was described to be sensitive for the detection of small intrahepatic 
metastases,, enlarged lymph nodes and tumor ingrowth in vascular structures. M 0 

Inn our institution, from 1992 til l 1998 diagnostic laparoscopy was performed in all 
patientss with a periampullary malignancy as a routine staging procedure after non-
invasivee staging had shown the possibility of a curative resection. The initial results 
weree promising but the yield decreased gradually over the years. Also a substantial 
numberr of patients who were treated by endoscopically placed endoprosthesis needed 
aa late laparotomy due the gastrointestinal obstruction 4 n . 

Thee accuracy and thus the indication of diagnostic laparoscopy in patients with 
periampullaryy carcinoma has been questioned in recent years. 12"15 Selection of patients 
eligiblee for laparoscopy did increase, due to improved accuracy of radiological staging 
techniquess like endoscopic ultrasonography and spiral CT I6, '7 and the benefit of 
diagnosticc laparoscopy as a routine staging procedure is less strong. In a recent review, 
aa reduction in the additional value of diagnostic laparoscopy in preventing unnecessary 
laparotomiess from 4% -13% was described.14 

Inn a prospective study conducted in our institution it was shown that diagnostic 
laparoscopyy had a limited overall additional value of 13% in preventing unnecessary 
laparotomyy and that only 60% of the metastases were detected or could be proven by 
biopsy.. In this study, patients with proven metastases were randomized for surgical 
orr non-surgical palliation. Remarkably, the average hospital free survival of the 
patientss with metastatic disease who underwent a bypass procedure was slightly better 
thann of those who underwent endoscopical palliation. As a consequence diagnostic 
laparoscopyy was left out of the diagnostic protocol since October 1998. Due to 
continuedd acceptance of diagnostic laparoscopy all over the world this change in 
strategyy needed to be evaluated and justified. 
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Therefore,, the aim of the present study was to analyze the new diagnostic protocol 
withoutt diagnostic laparoscopy in the preoperative work-up of patients with a 
periampullaryy tumor. Detection of metastases, but also outcome, morbidity, mortality 
andd survival after a bypass surgery were evaluated and compared with those in patients 
whoo underwent diagnostic laparoscopy in the previous study. 

Patientss and Methods 

Betweenn January 1999 and December 2001, 186 patients with periampullary 
cancerr staged to be resectable after standard work-up underwent an explorative 
laparotomyy in the Academic Medical Center (AMC), Amsterdam, The Netherlands. 
Standardd preoperative staging included transabdominal ultrasonography with color 
Dopplerr and spiral CT (according to a dedicated protocol) of the pancreas and liver.19 

Whenn a tumor was suspected but could not be visualized by CT, endosonography or 
MRII  was performed. Tumor location, tumor size, local ingrowth, lymph nodes and 
distantt metastases were determined. All findings where analyzed by experienced 
radiologistss and discussed with the team of gastro-enterologists and surgeons as 
previouslyy reported.20 Limited encasement of the portal or superior mesenteric vein, 
arteryy or celiac trunc21, or metastatic disease, that could not be proven with ultrasound 
orr CT guided biopsy was not accepted as unresectable disease and consequently 
patientss were planned for exploration. In all patients with obstructive jaundice, ERCP 
wass performed with insertion of an endoprosthesis in the common bile duct as 

222 23 

previouslyy reported. ' . 
Explorationn was planned in patients with the intention to perform a potentially 

curativee (pylorus preserving) pancreaticoduodenectomy ((PP)PD). In case of incurable 
diseasee found during exploration due to local ingrowth or distant metastases, a biliary 
bypasss was made with or without a gastrojejunostomy (ongoing trial comparing biliary 
bypasss alone with double bypass). Postoperative morbidity and mortality was 
evaluatedd prospectively in the patients with metastases who underwent a bypass 
proceduree and compared with the results from the previously performed two-center 
triall  in which diagnostic laparoscopy and laparoscopic ultrasound were performed in 
thee work-up of 198 patients (inclusion in our center) with probably curable disease 
afterr radiological staging. 
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Results s 

Patientt characteristics and tumor localization of the 186 consecutive patients are 
shownn in Table 1. 

Tablee 1 Characteristics of and tumor localization in patients with a 
potentiallyy resectable periampullary carcinoma 

Malee / female 
Mediann age (range) 

Tumorr localization 
pancreaticc head 
papillaa of Vater 
distall  CBD 
duodenumm near papilla 

n=186 6 
110/76 6 
644 (33-88) 

119 9 
46 6 
17 7 
4 4 

Resectionn was performed in 123 patients (66%) with microscopic radical margins in 
888 patients (72%). No resection was performed in 63 patients (34%), in 29 patients 
(16%)) because of distant metastases and in 34 patients (18%) because of loco regional 
ingrowthh (Table 2). 

Tablee 2 Causes of unresectable disease detected at laparotomy in patients 
withh a resectable periampullary tumor after radiological staging 

Potentiallyy resectable tumor 
unresectable e 

Metastases s 
liver r 
peritoneum m 

Locoo regional tumor ingrowth 
vascular r 
mesenteric c 
lymphh nodes 
other r 

n=186 6 
n== 63 (34%) 

20(11%) ) 
99 (5%) 

166 (9%) 
77 (4%) 
77 (4%) 
44 (2%) 
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Metastaticc disease was found more frequently at laparotomy in patients with a 
pancreaticc head carcinoma (19%) than with a papillary carcinoma (6%) (p=0,04), in 
patientss with a CBD or duodenum carcinoma metastases were seen in 18% and 0% 
respectivelyy (Table 3). All 63 patients with unresectable disease underwent hepatico-
jejunostomy;; 46 patients (71%) had an additional gastrojejunostomy. 
Morbidityy was seen in 12 of the patients who underwent a bypass (18%), mortality in 
11 (2%); the mean survival was 216 days (6-863) and the median survival was 269 
days. . 

Tablee 3 Metastases detected at laparotomy in patients with a resectable 
periampullaryy tumor after radiological staging; divided 
accordingg to tumor localization 

Potentiallyy resectable tumor 
Metastasess found at laparotomy 

Pancreaticc head 
Distall  CBD 
Papilla a 
Duodenum m 

n=186 6 
29(16%) ) 

23/119(19%) ) 
3/177 (18%) 
3/477 (6%) 
0/44 (0%) 

Ass compared with patients that underwent a bypass procedure between 1996-1998 
afterr diagnostic laparoscopy no differences were seen in patient characteristics, 
resectabilityy rate, complication- or mortality rate. Survival was longer but not 
statisticallyy significant (Table 4). During the same period, the guideline not to perform 
aa diagnostic laparoscopy was not followed in nine other patients (seven pancreatic 
head,, one ampullary and one distal CBD tumor, 5%) because it was thought that these 
patientss had advanced disease and unresectability could be proven during laparoscopy. 
Diagnosticc laparoscopy, however, could not histologically confirm unresectability in 
thesee patients whereas at laparotomy they all had incurable disease. 
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Tablee 4 Complications, mortality and survival in patients with a 
periampullaryy carcinoma, having peroperative metastatic 
disease.. Comparison between cohort 1996-1998 (with diagnostic 
laparoscopy)) and 1999- 2001 (without diagnostic laparoscopy) 

1996-19988 1999-2001 

n=1733 n=186 
Bypasss 55 (32%) 63 (19%) 
Complicationss 10(18%) 12(18%) 
Mortalityy 0 1 (2%) 
Survivall  (mean;days) 192 269 

Discussion n 

Inn an earlier study in patients with a periampullary carcinoma, diagnostic 
laparoscopyy had an additional value over radiological imaging alone of 13% in 
preventingg an unnecessary laparotomy. But a further 11 % of patients were shown to 
havee incurable disease at laparotomy due to metastases so the sensitivity for detection 
off  metastases was 60%.18 On the basis of this modest benefit, diagnostic laparoscopy 
wass abolished from routine work-up in patients with periampullary tumors since 
Octoberr 1998. The present study was performed to evaluate the results 3 years after 
thiss new diagnostic strategy had been introduced. 

Thee guideline (not to perform a diagnostic laparoscopy) was implemented in 95% 
off  the patients. This change in diagnostic work-up did not affect the rate of 
resectabilityy (and thus the percentage of bypass surgery) i.e.32% from 1996-1998 
(withh diagnostic laparoscopy) and 35% from 1999- 2001 (without diagnostic 
laparoscopy).. These overall resectability rates are in concordance with the literature.3' 
6,, 13, 24. 25 

Inn the recent study, the strategy without diagnostic laparoscopy yielded distant 
metastasess at laparotomy in 29 of the 186 (16%) patients as cause of unresectability. 
Thus,, diagnostic laparoscopy could have had a maximal value of 16%. As found by 
others,, unfortunately not all metastases wil l be detected.14' 26, 27' '2 When the false-
negativee results regarding the detection rate of the previous study (only about 60% of 
thee metastases detected at diagnostic laparoscopy), would be taken into account, the 
additionall  value would decrease from 16% to around 10%. 

Reasonss for the limited additional value of diagnostic laparoscopy can be found in 
thee ever improving radiological staging, especially by the use of spiral CT scans, 
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obtainedd according to a dedicated pancreatic protocol and assessed by radiologists 
specializedspecialized in hepatic, pancreatic or biliary disease.14, 28 20 Furthermore, as described 
byy Pisters et al. performing diagnostic laparoscopy early in the diagnostic work-up 
(beforee a dedicated spiral CT is performed) or in patients with locally advanced 
diseasee might introduce bias and overestimate its use l4. 

Inn about half of the patients with a pancreatic head carcinoma unresectable disease 
wass found at laparotomy, in 19% due to metastases, compared to 18% of the patients 
withh a distal CBD and 6% of those with an ampullary carcinoma. Even if the 
indicationn for diagnostic laparoscopy would be restricted to pancreatic head tumors, 
thee maximal benefit would still be limited to around 11%, considering metastases the 
nott detected at laparoscopy. Comparable results have been shown by Schirmer et al. 
whoo pointed out the need to use resources wisely and select patients to benefit from a 
diagnosticc laparoscopy more carefully 29. 

Thee average survival in the patients with metastatic disease (detected at 
exploration)) who underwent a bypass procedure was relatively good, probably partly 
duee to selection criteria (locally confined tumors and patients fit to undergo major 
surgery).. The less favorable outcome in previous studies in patients with an 
periampullaryy tumor palliated by a bypass procedure has led others to recommend 
endoscopicc palliation 30 3I 32. As no survival difference can be found in comparison to 
endoscopicc palliation preference, for this procedure on these grounds is not present. 

Inn conclusion, this study has shown that the new guideline in our institution, i.e. 
nott to perform diagnostic laparoscopy routinely in patients with a periampullary 
malignancy,malignancy, was adopted and could be implemented in almost all patients. The limited 
numberr of metastases detected at laparotomy together with an acceptable morbidity 
andd mortality rate after the bypass procedure and the suggestion of even higher 
survivall  again leads to the conclusion that the possible benefit of staging laparoscopy 
iss too limited to justify its use as a routine staging procedure. 
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Abstract t 
Background.Background. There is increasing interest in the development and the evaluation of 
guideliness for clinical care. In 2000, a guideline for diagnostic workup and treatment 
off  pancreatic carcinoma was introduced. It was expected that this guideline might 
improvee the quality of the staging process. Therefore, a study was performed to 
evaluatee the diagnostic process for patients with a pancreatic carcinoma and especially 
thee changes in this process. 
PatientsPatients and methods. The staging process was evaluated of a random sample of 110 
patientss diagnosed with a pancreatic carcinoma between June 2000 and May 2001 in 9 
hospitalss in the region of the Comprehensive Cancer Centers Amsterdam and 
Stedendriehoekk Twente. 
Results.Results. During this period, 38/110 patients (35%) underwent an investigation not 
focusedd on pancreatic pathology, an equal to the number in the previous study. CT 
scann and ERCP were performed in 76% and 53%, respectively. Biliary drainage was 
ensuredd in 51 of the 58 patients (88%) undergoing ERCP, which was more often than 
inn 1997. Thirty of the 86 patients (39%) who underwent both CT scan and ERCP had 
thee invasive investigation before the non-invasive test. The tumor was resected in 
sevenn patients (6%), and a palliative bypass (gastroenterostomy and biliodigestive 
anastomosis)) was performed on 21 patients (19%). The diagnosis was 
histopathologicallyy confirmed in 54 patients (49%) (in 1997 70%). 
Conclusion.Conclusion. After the introduction of the guideline for diagnostic workup and 
treatmentt of pancreatic carcinoma it appears that, compared with the previous study, 
littl ee has changed in the staging process. Although the 'IKA/IKST guideline for 
diagnosticc workup and treatment of pancreatic carcinoma' was implemented according 
too thorough implementation process, the short-term effects on the staging process were 
limited. . 
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Introductio n n 

Theree is increasing interest in the development and evaluation of guidelines for 
clinicall  care. Those guidelines describe the optimal treatment procedure with regard to 
thee diagnostic workup and treatment of a disease. Guidelines can contribute to an 
increasee in knowledge and influence the behavior of clinicians; as a consequence, 
qualityy of care might increase and costs can be limited. 

Multidisciplinaryy study groups from the Comprehensive Cancer Center 
Amsterdamm (IKA) have been composing guidelines for the diagnostic workup and 
treatmentt of malignant tumors. It is likely that improvement can be achieved in the 
diagnosticc workup and treatment of pancreatic carcinoma as in a considerable number 
off  patients unresectability of the tumor was only determined at laparotomy and the 
stagingg process was around 4 weeks.1 

Inn 1999, the guideline committee pancreatic carcinoma, a subcommittee of the 
tumorr work-group pancreatic carcinoma of the Comprehensive Cancer Centers 
Amsterdamm and Stedendriehoek Twente, developed a guideline for diagnosis and 
treatmentt of this disease.2 The guideline is evidence-based as far as possible and in the 
formulationn of the guideline the availability and use of the diagnostic equipment in the 
differentt hospitals in the regions was also taken into account. Availability and the use 
off  this equipment was studied before.1 

Thee most important conclusions that could be drawn from this study were the 
following:: (i) in the staging process invasive diagnostics tests often took place before 
non-invasivee tests, (ii) biliary drainage after endoscopic retrograde cholangio-
pancreatographyy (ERCP) was only performed in half of the patients, (iii ) spiral 
computedd tomography (CT), which has been considered as the gold standard, was not 
widelyy available and (iv) the total staging process was too long.1 The expectation was 
thatt the 'guideline for diagnostic workup and treatment of pancreatic carcinoma' 2 

mightt improve the quality and efficacy of the staging process. The composers of the 
guidelinee did realize that it is more difficult to follow a guideline for an entire staging 
processs than to follow a guideline for treatment. Therefore, a study was performed to 
evaluatee the diagnostic process for patients with a pancreatic carcinoma and especially 
thee changes in it six til l 18 months after the introduction of the guideline. 
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Patientss and Methods 

Thee study was conducted in the region of the IKA and IKST, which covers the 
areaa of Noord Holland and Flevoland and Twente. Together these regions have about 
44 million inhabitants. In 1999, the guideline was developed by a multidisciplinary 
subcommitteee of the tumor work-group gastroenterology of the IKA/IKST , which 
consistss of a delegation of specialists from the hospitals in the region with a special 
interestt in gastroenterology and GI surgery. The guideline was evidence-based as far 
ass possible and, when evidence was not available the guideline was formulated on the 
basiss of consensus, taking into account the availability and the use of the diagnostic 
equipmentt in the different hospitals in the region. 
AA concept of the guideline was submitted to the internists, gastroenterologists, 
oncologists,, GI surgeons, radiologists and radiotherapists in the region. On basis of 
theirr written comments, a consensus meeting was arranged and the concept guidelines 
wass changed on some points. In January 2000, the definitive 'guideline for diagnostic 
workupp and treatment of the pancreatic carcinoma' (appendix) was established and 
sentt to all specialists concerned. The following period of six months was taken into 
accountt to integrate the guideline in the daily practice at a local level. After these six 
monthss internists/ gastroenterologists and surgeons in the region were asked to register 
neww patients with a pancreatic carcinoma. The registration by the specialists was 
comparedd with the diagnosis registration system in the hospitals. 

Thee diagnostic workup of a random sample of 110 patients diagnosed between 
Junee 2000 and May 2001 in 9 hospitals was evaluated. For this purpose the following 
dataa were collected: age, sex, the date on which the diagnosis was histopathologically 
provenn (or when no histopathological diagnosis was made, the first date of hospital 
admittancee in which the diagnosis was supposed). Furthermore, data were collected on 
thee additional investigations: (i) investigations not directly focused on pancreatic 
pathology,, (ii) non-invasive investigations focused on pancreatic pathology 
(ultrasound,, with or without Doppler studies, CT and MRCP) and (iii ) invasive 
investigationss focused on pancreatic pathology (ERCP, PTC and diagnostic 
laparoscopy)) and treatment (tumor resection, palliative surgery such as a biliodigestive 
bypasss with or without a gastroenterostomy and non-surgical biliary drainage). These 
investigationss and the order in which they were performed were compared with the 
diagnosticc flow chart in the guideline (Figure 1). Special attention was paid to the 
followingg points 1) use of investigation not focused on pancreatic pathology, 2) 
invasivee investigation performed before non-invasive investigation, 3) use of (spiral) 
CTT scan, 4) biliary drainage after ERCP, 5) obtaining pathological proof of the tumor 
and,, 6) the period of time between the first investigation and the diagnosis. Figure 1 
showss the points in the flow chart in which evaluation takes place. The random sample 
wass compared to the results from the previous study before the guideline was 
formulated.2 2 
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Figuree 1 Flow chart for diagnostic work-up and treatment of pancreatic carcinoma, 
andd the different points of the guideline were of the efficacy was evaluated 
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1)) use of investigation not focused on pancreatic pathology, 2) invasive 
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CTT scan, 4) biliary drainage after ERCP, 5) obtaining pathological proof of the 
tumorr and, 6) the period of time between the first investigation and the 
diagnosis. . 
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Results s 

Thee patient characteristics and the localization of the tumors were not different 
whenn the sample in 2000-2001 (IKA/IKS T region) was compared with that in previous 
studyy before implementation of the guideline (1997, IKA region) (Table 1). 

Tablee 1 Characteristics of a random sample of 110 patients diagnosed with 
pancreaticc carcinoma in a general hospital in thee region of the 
Comprehensivee Cancer Center Amsterdam / Twente in 2000-2001, 
comparedd to 252 patients in the IKA region in 1997 

m/f f 
meann age (range) 
Regionn IKA 

IKST T 
Localizationn of the 

caput t 
corpus s 
tail l 

2000-2001 1 

57/53 3 
71(43-96) ) 
69 9 
41 1 

tumor r 
71% % 
11% % 
18% % 

1997 7 

116/136 6 
700 (36-96) 
252 2 
0 0 

70% % 
11% % 
19% % 

Inn first instance, 38 patients (35%) underwent an investigation not focused on 
pancreaticc pathology (abdominal X ray, gastroscopy or coloscopy) (Table 2). 
Ultrasoundd was performed on 108 patients (98%) and 84 patients (76%) underwent a 
conventionall  or helical CT. An ERCP was performed on 58 patients (53%). In 2000-
2001,, CT scan and ERCP were more often performed and biliary drainage was more 
oftenn ensured after ERCP. Thirty of the 86 patients (39%) who underwent both an 
ERCPP and a CT had the invasive investigation before the non-invasive one. 

Thee treatment is summarized in Table. An endoprosthesis was placed after ERCP 
inn 51 of the 58 patients (88%; 16 preoperative en 35 palliative). The tumor was 
resectedd in 7 patients (6%), and a palliative bypass (gastroenterostomy and 
biliodigestivee anastomosis) was performed on 21 patients (19%). When comparing the 
resultss with 1997 biliary drainage was performed more often after ERCP and the 
numberr of resections declined. 

Thee diagnosis was histopathologically confirmed in 54 patients (49%) (in 1997, 
70%).. The median interval between the first symptoms and the histhopathological 
diagnosiss was 8 weeks and the median interval between the first investigation focused 
onn the on the pancreas and the PA diagnosis was 3 weeks. When the diagnosis was not 
histopathologicallyy confirmed, the patients were admitted to the hospital for further 
stagingg or treatment after 6 weeks. 
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Tablee 2 Investigations performed in the general hospital to establish the 
diagnosiss pancreatic carcinoma in a random sample in 2000-2001 
inn the IKA/IKST region and in all patients in 1997 in the IKA region 

Investigation n 

Abdominall  X-ray 

Gastroscopy y 
Coloscopy y 

Ultrasound d 
CT T 
MRI/MRCP P 

ERCP ERCP 
Endoprothesis s 
Diag.. lap. scopy. 

Randomm sample 
IKAA / IKST region 
2000-2001 1 
n=110 0 

18(16%) ) 

20(18%) ) 
99 (8%) 

1088 (98%) 
844 (76%) 
100 ( 9%) 

588 (53%) 
511 (45%)* 

11 (1%)** 

Al ll  patients 
IKA-region n 
1997 7 
n=252 2 
52(21%) ) 

52(21%) ) 
155 (6%) 

2455 (97%) 
1566 (65%) 

988 (39%) 
500 (20%) 
99 (3%) 

*4*4 other patients got a biliodigestive anastomosis. 
Diag.. lap. scopy = diagnostic laparoscopy **  In a patient with a pancreatic tail tumor 

Tablee 3 Treatment of pancreatic carcinoma in a random sample in 2000-2001 
inn the IKA/IKS T region and in all patients in 1997 in the IKA region 

Endoprosthesis s 

Preoperative e 

Palliative e 

Bypass s 

Resection n 

randomm sample 
IKA/IKS TT region 
2000-2001 1 
n=110 0 

511 (46%) 

16 6 

35 5 

211 (19%) 

77 ( 7%) 

Al ll  patients 
IKA-region n 
1997 7 
n=252 2 

110(44%) ) 

39 9 

71 1 

45(18%) ) 

29(12%) ) 
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Discussion n 

Afterr the introduction of the 'guideline for diagnostic workup and treatment of 
pancreaticc carcinoma' it appears that, compared to 1997 littl e has changed in the 
stagingg process. About 35% of the patients underwent investigations not focused on 
thee pancreas; this percentage was comparable in 1997 and 2000-2001. A possible 
explanationn for this is that a relatively large number of patients presented with non-
specificc symptoms. The use of CT investigation for further staging increased from 
65%% to 76%, in which spiral CT increased from 12% to 48%. An explanation for this 
couldd be that spiral CT became more available and that specialists became aware of 
thee higher diagnostic accuracy in determination of the resectability of the tumor 
comparedd to conventional CT and other tests.3"7 The most striking change is that after 
ERCP,, in 88% compared to 51% biliary drainage was performed to prevent septic 
complicationss after manipulation of the obstructed biliary system. In contrast, the 
introductionn of the guideline did not lead to more non-invasive investigations, nor to 
moree pathological confirmation of the diagnosis nor to a shorter staging period. 

Developmentt of guidelines for clinical care in order to improve the quality of care 
iss a subject of increasing interest. Guidelines consist of recommendations and advice 
inn order to support the daily practice. Guidelines are based on evidence and associated 
discussionn and on subsequent formation of opinion in order to elucidate good medical 
practice,, as described by Offringa et al. 

Itt has been supposed that the provision of information in a easily accessible form 
alonee already might influence daily practice. Although this strategy is still followed on 
aa broad scale also in The Netherlands, it is increasingly realized that only providing 
informationn will not lead to a change in behavior. Clinical information has proven that 
thee effect of a guideline is limited. Different strategies are available to promote 
implementation,, the most common of which is to distribute the newly formulated 
guideline.. When this is combined with a lecture on the subject, the number of people 
whoo become aware of the guideline increases. This, however, is not enough to induce 
aa change in behavior. It is more effective is to use a local consensus model in 
combinationn with a regular feedback or reminders and with interactive education 
activities.. These methods used separately turned out to be less effective.9'10 

Too promote the implementation and the use of the oncological guidelines in the 
IKA/IKS TT district a multidisciplinary process of development of the guideline was 
chosenn in which a delegation of specialists in the region was asked to actively 
participate.. Another factor which might be able to promote implementation of the 
guideline,, and that was used in the present study, is the use of reminders. On a regular 
basiss specialists in the region were asked to register new patients with a pancreatic 
tumor.. Furthermore the guideline was presented at scientific meetings and published in 
aa medical journal. 

Itt is hard to differentiate between changes in the staging process of patients with a 
pancreaticc carcinoma caused by implementation of the guideline or by other causes, 
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suchh as the introduction or use of more advanced diagnostic procedures in the years 
beforee and after the implementation of the guideline. 

Inn summary, an attempt was made to introduce the 'IKA/IKST guideline for 
diagnosticc workup and treatment of pancreatic carcinoma' although a thorough 
implementationn process was used, the short-term effects of implementation on the 
stagingg process were limited. 
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Abstract t 

Introduction.Introduction. The feasibility of laparoscopic cholecystectomy in day-care for patients 
withh uncomplicated gallstone disease had been proven before in a controlled 
randomizedd trial. No differences were found in complications or quality of life but the 
costss proved to be reduced reduction compared to laparoscopic cholecystectomy with 
clinicall  observation. Therefore a guideline was developed in the AMC to perform 
laparoscopicc cholecystectomy in day-care surgery in a selected group of patients. 
Furthermore,, this was recommended as the treatment of choice for The Netherlands. 
Thee present study evaluated whether the guideline to perform laparoscopic 
cholecystectomyy in day-care was followed in our institute, and whether the 
recommendationss on a nationwide basis were followed in the other hospitals in The 
Netherlands. . 
PatientsPatients and Methods. Between January 1998 and December 2000, 262 patients 
underwentt a laparoscopic cholecystectomy in the AMC. Sixty-three percent of these 
patientss had uncomplicated gallstone disease and were eligible for treatment in day-
care. . 
Results.Results. Laparoscopic cholecystectomy was performed in day-care in the years 1998, 
19999 and 2000 in 80%, 92% and 93% of the patients. Complication rates were not 
differentt for day-care compared to clinical observation. In The Netherlands, as a whole 
laparoscopicc cholecystectomy was performed in day care over these years in 0.8%, 
1.3%% and 1.7% of all patients. 
Conclusions.Conclusions. Around 90% of the patients with uncomplicated gallstone disease 
underwentt laparoscopic cholecystectomy in day care and the implementation of the 
neww treatment strategy succeeded in the center where the feasibility of this approach 
wass studied before. However in The Netherlands as a whole the recommendations 
weree only followed in 1.7% of the patients. 
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Introductio n n 

Thee interest in the development of guidelines for clinical care has increased in 
Thee Netherlands. However, investigation on the implementation of these guidelines 
wass limitedly conducted. In the past, we have proven that the construction of 
guidelines,, the distribution (by means of a 'protocol book' at the department of 
surgeryy for example) and collective feedback were not sufficient for implementation 
off  a guideline, not even in one institution.1 A guideline which is bases on evidence 
and,, also active participation in the development of the guideline by the specialists 
concernedd are beneficial to a successful implementation.2 

Thee process of development of a guideline for laparoscopic cholecystectomy in 
day-caree has recently taken place in our institution. Laparoscopic cholecystectomy is 
thee treatment of choice for patients with symptomatic gallstones. Laparoscopic 
cholecystectomyy is associated with a shorter hospitalization, a quicker recovery of the 
patient,, and an earlier resumption of daily activities and work compared to a 
conventionall  (open) cholecystectomy 3 9. Laparoscopic cholecystectomy in day-care 
iss not as much accepted in Europe as in the United States. The average hospital stay in 
thee Netherlands was in 1999 still 4.9 days and the procedure was conducted in day-
caree in less than 1 % (source SIG care-information). 

Thee feasibility of laparoscopic cholecystectomy in day-care in the Netherlands 
wass studied some years ago.10 In a subsequent randomized trial no difference in 
efficacyy was found between a laparoscopic cholecystectomy in day-care and clinical 
admittance.. However, day-care was associated with less costs.11 As a result the above 
mentionedd study, towards the end of 1997 in the Academic Medical Center, 
Amsterdamm (AMC) a guideline was formulated. This guideline describes that 
laparoscopicc cholecystectomy in day-care is the treatment of choice in patients with 
littl ee risk on complications (class I/II ) according to the classification of the American 
Societyy of Anesthesiologists (ASA)).12 About 65% of the patients who need to 
undergoo a laparoscopic cholecystectomy have ASA class I or II and meet the inclusion 
criteriaa for day-care treatment. 

Itt was unclear whether the implementation of the clinical guideline to perform a 
laparoscopicc cholecystectomy preferably in day-care succeeded in the AMC and 
whetherr as a result of the publication of the recommendation to perform laparoscopic 
cholecystectomyy in daycare" a shift had occurred from hospital admittance to day-
caree treatment. Therefore, we evaluated if the clinical guideline was implemented in 
thee AMC and whether a shift to day-care treatment occurred on a nationwide level. 
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Patientss and Methods 

Att the end of 1997 after the introduction of the guideline the perform laparoscopic 
cholecystectomyy in day-care (in a selected group of patients) a three-fold 
implementationn process on hospital level was conducted, (i) The guideline was 
presentedd at a local surgical scientific meeting, discussed, accepted and afterward 
includedd in the 'protocol book' at the department of surgery, (ii) Furthermore, during 
thee preoperative surgical meeting, in which patients who will be operated the next day 
aree discussed, it was stressed to perform laparoscopic cholecystectomy in day-care. 
(iii )) The recommendation on nationwide level was presented to the Dutch society of 
Surgery,, the Dutch society of Gastroenterology/Gastrointestinal Surgery and published 
intheNTvG.. " 

Patientss were included who underwent a laparoscopic cholecystectomy in the 
AMCC between January 1998 and December 2000 because of symptomatic 
cholecystolithiasiss according to the Rome criteria,13 which was confirmed by 
abdominall  ultrasound. Retrospectively it was assessed which patients fulfilled the 
criteriaa to be treated in day-care and whether this was executed. Exclusion criteria for 
laparoscopicc cholecystectomy in day-care were, as previously formulated: co-
morbidity:: (ASA class II I  of IV), age >70 years, extensive upper abdominal surgery in 
thee history, acute cholecystitis, a calcified gall bladder on ultrasound examination or 
clinicall  indication for common bile duct stones. When the housing of the patient was 
moree than 50 km from a hospital or the patient had no adult to look after him/her the 
firstt 24 hours after the operation he/she was excluded from cholecystectomy in day-
care.. '' 

Whenn patients who should be operated on in day-care had been admitted to the 
hospitall  for more than one day, the indications for this were evaluated. 
Anesthesiaa and surgery were performed as described before." The patients treated in 
day-caree were sent home after at least 6 hours of clinical observation. Contra-
indicationss for leaving the hospital on the day of surgery were conversion to a open 
procedure,, peroperatively diagnosed acute cholecystitis, bleeding or bile leakage, as 
describedd before." 

Nationall  data with regard to laparoscopic cholecystectomy in day-care between 
19977 and 2000 were obtained from the 'SIG care information' in Utrecht. With these 
data,, the percentages of patients treated in day-care could be calculated. 

Results s 

Betweenn January 1998 and December 2000 262 patients with symptomatic 
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cholecystolithiasiss underwent a laparoscopic cholecystectomy in the AMC. One 
hundredd and sixty-three of them (63%) met the requirements to be operated on in day-
care.. The patient characteristics are described in Table 1. 

Tablee 1 Characteristics of patients who underwent a laparoscopic 
cholecystectomyy in the Academic Medical Center Amsterdam, 
1998-2000 0 

19988 1999 2000 | total 

n=900 n=91 n=81 n=262 

male/femalee 20/70 21/70 19/62 60/202 

meann age (range) 44(2-86) 43(4-81) 42(18-77) 43(2-86) 

Ann increasing number of patients who fulfilled the criteria to be treated in day-care 
weree actually planned to undergo an operation in day-care in 1998 80%, 1999 92% 
andd 2000 93% (Table 2). 

Tablee 2 Laparoscopic cholecystectomy in patients with symptomatic 
galll  stones in the 1998-2000 

19988 1999 2000 total 
n=900 n=91 n=81 n=262 

fulfillin gg criteria 
forr day-care 56 52 55 163 

plannedd for daycare 45(80%) 48(92%) 51(93%) 144(88%) 

Thee success rate, i.e. the patients planned to undergo a laparoscopic cholecystectomy 
whoo went home the same day, fluctuated between 86% en 98% (Table 3). When a 
patientt could not be discharged from the hospital on the day of the operation this 
provedd to be caused by 'a complication' or 'another reason'. There were six 
complications:: one bile duct injury, one bleeding needing a laparoscopic haemostasis, 
onee subcutaneous emphysema and three patients with temperature, two of them due to 
ann urinary tract infection and one with an unknown reason. The average hospital 
admissionn in this group of patients was 6.5 days. Nine patients could not be discharged 
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onn the day of the operation due to other causes. In three patients a drain was left 
behind,, in three patients a stone in the common bile duct was found which needed 
extraction,extraction, three patients complained of pain, and one was operated late in the 
afternoonn theater session. The average hospital stay for these patients was 2.8 days. 

Tablee 3 Hospital admittance and complications in patients planned for 
laparoscopicc cholecystectomy in day-care 

19988 1999 2000 total 
n=900 n=91 n=81 n=262 

plannedd in day-care 45 48 51 144 
successs rate 40 (89%) 47 (98%) 42 (83%) 129(90%) 
indicationn for admittance 

complicationn 3 0 3 6 (4%) 
otherr reason 2 1 6 9 (6%) 

Tablee 4 lists the indications for hospital admission, divided according to causes of not 
fulfillin gg the criteria to be treated in day-care and unknown causes of not following the 
clinicall  guideline to perform laparoscopic cholecystectomy in day-care. It is noticeable 
thatt an ASA class >2 and acute cholecystitis are the most common causes for hospital 
admission,, i.e. 27% and 29%, respectively. 

Tablee 4 Reasons for laparoscopic cholecystectomy with clinical admittance 

plannedd for 
clinicall  admittance 
reason n 

age<122 of >70 years 
ASA>2 2 
acutee cholecystitis 
laparotomyy in history 
other r 
unknown n 

1998 8 
n=90 0 

45(53%) ) 

7 7 
14 4 
10 0 
2 2 
1 1 

11 1 

1999 9 
n=91 1 

2000 0 
n=81 1 

43(47%)) 30(47%) 

5 5 
9 9 

15 5 
8 8 
2 2 
4 4 

1 1 
12 2 
12 2 
1 1 
0 0 
4 4 

total l 
n=262 2 

1288 (49%) 

13 3 
35 5 
37 7 
11 1 
3 3 

19 9 
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Thee national registration shows that in 1997 0.5% of the 11.362 patients 
undergoingundergoing a laparoscopic cholecystectomy were operated in day-care. In 1998 this 
numberr was 0.8%, in 1999 1.3 % and in 2000 1.7%. When 65% of the patients fulfil l 
thee criteria to be treated in day-care the extrapolated percentage of 2000 would be 
2.6%.. The average hospital admission in 1997 was 5.5 days, which has slightly 
reducedd to 4.6 days in 2000 (Table 5). 

Tablee 5 Laparoscopic cholecystectomy in day-care vs. 
hospitall  admittance in The Netherlands 

19977 1998 1999 2000 
laparoscopic c 
cholecystectomyy 11.362 11.892 12.379 13.163 

day-caree 56 (0.5%) 99 (0.8%) 158 (1.3%) 225 (1.7%) 
mediann admittance (days) 5.4 5.1 4.9 4.6 

Discussion n 

Thiss study demonstrates that after the introduction of the clinical guideline which 
prescribess to perform laparoscopic cholecystectomy in a selected group of patients in 
day-care,, it was followed in 1998, 1999 en 2000 in 80%, 92% en 93%. This indicates 
aa successful implementation in the center where the guideline was developed. The 
resultss obtained in a randomized controlled trial earlier performed '' were be equaled 
outsidee the trial. 

Thee success rate of laparoscopic cholecystectomy in day-care was on average 
90%% over the last three years. The success rate proved to dependent on a good 
collaborationn between the different specialists. In particular, when nausea and pain 
afterr the operation could be minimized a good informed patient will be able to leave 
thee hospital on the day of the operation. 

Favorablee experiences with laparoscopic cholecystectomy in day-care in the 
Unitedd States in the early 1990 s did not lead to an increase in this procedure in 
Europe.. Less than 0.5% of all patients left the hospital on the day of the operation 
(sourcee SIG care information). The evidence-based protocol in our institute to 
performm laparoscopic cholecystectomy in day-care and the distribution on a broad 
scalee of these data in The Netherlands did not lead to more laparoscopic 
cholecystectomyy in day-care. It is striking that the implementation of this particular 
guidelinee in our own institution did succeed whereas some other clinical guidelines in 
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thee same department did not. Possibly the scientific validity of the clinical guideline, 
thee discussion about the implementation and the feedback during preoperative surgical 
meeting,, in which patients who will be operated the next day are discussed promote 
thee implementation. 

Differentt factors can play a role in not following the published recommendation to 
performm laparoscopic cholecystectomy in day-care, for example local circumstances 
suchh as the availability of a day-care facility and the acceptation within the disciplines 
concerned.. However, many hospitals meet these criteria and a study from a large non-
academicc hospital endorsed the feasibility and the preference to perform laparoscopic 
cholecystectomyy in day-care.14 

Thee hospital-related costs of a laparoscopic cholecystectomy in day-care are about 
630-- 680 Euro per patient less than a laparoscopic cholecystectomy followed by one 
extraa day of hospital admission.11' '4. Theoretically, since in The Netherlands on an 
annuall  basis 11.000 patients undergo a laparoscopic cholecystectomy and 65% of 
themm fulfil l the criteria to be treated in day-care in this could reduce costs by 5 million 
Euro,, and there are no indications that the costs outside the hospital would increase. 
Inn practice, with an average hospital admission of more than 4 days, a potential 
reductionn in costs of 20 million Euro can be obtained. However, as day-care leads to a 
higherr production (more operations for each hospital bed), the actual total costs for a 
hospitall  might rise compared to those of a clinical admission of patients after a 
laparoscopicc cholecystectomy. A separate reimbursement system for day-care 
treatmentt might be useful to solve this problem. 
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Introductio n n 

Differentt national authorities, such as the quality institution for healthcare CBO, 
scientificc societies (eg. the Dutch general practitioners' society and the Dutch society of 
surgery)) the medical insurance board and the comprehensive cancer centers all develop 
guidelines.. The introduction and the use of these guidelines, their influence on care and 
thee achieved benefit on healthcare have not yet been studied in detail. Most probably 
somee of these consensus guidelines are not just used in general. Active participation in the 
developmentt of guidelines and feedback are important conditions necessary for the 
implementationn of guidelines. 

Inn 1999 the guideline committee on pancreatic carcinoma, a subcommittee of the 
tumorr work-group gatroenterology of the Comprehensive Cancer Center Amsterdam and 
Stedendriehoekk Twente, prepared a guideline for diagnosis and treatment of pancreatic 
carcinoma a 
Collaborationn between the departments of Surgery and clinical Epidemiology of the 
Academicc Medical Center resulted in a guideline development project. In the first part of 
thiss project an evaluation was made of the daily practice of diagnostic work-up in all 
patientss with a pancreatic carcinoma in the district of the Comprehensive Cancer Center 
Amsterdam.. A report of this evaluation can be found in chapter 5. During that time the 
guidelinee committee pancreatic carcinoma developed a guideline. This committee 
consistedd of a delegation of specialists involved with pancreatic carcinoma from the 
hospitalss in the IKA and IKST regions. The members of the committee were: Ms.B.M.P. 
Aleman,, radiotherapist, NKI C.J. van Groeningen, oncologist AZ-VU; E.J.Hesselink, 
surgeonn ZCA Apeldoorn; S.S.K.S. Phoa, radiologist AMC; E.A.J. Rauws, 
gastroenterologistt AMC; G.van Tienhoven, radiotherapist AMC; D.J. Gouma surgeon 
AMC.. The guideline was based on 'the best available evidence'. The concept guideline 
wass presented to all gastroenterologists, oncologists and surgeons in the regions before the 
definitivee guideline was formulated and distributed. On the following page, the diagnostic 
floww chart included in the guideline is displayed. It is our conviction that the 
implementationn of guidelines is more successful when the guideline is based on evidence, 
acceptedd by the representatives of the specialists in the regions, and when for the 
formulationn of the guideline the local conditions are taken into account which might 
influencee the implementation. 

Itt was tried to satisfy all conditions in the formulation of the guideline. 
Afterr an implementation period of six months used to integrate the guideline into daily 
practice,, an evaluation of the effects of the guideline was performed which is described in 
chapterr 8. 
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Summary y 

Screening Screening 
Screeningg of non-symptomatic patients is not useful, except in hereditary pancreatitis. 

Staging Staging 
Symptoms:: weight loss / pain /jaundice. 
Laboratoryy investigation: liver function; tumor markers not useful. 
Radiologicall  investigation: first non-invasive, trans-abdominal ultrasound; no metastasis: 
spirall  CT 

Spirall  CT no metastasis / vascular ingrowth found: curative resection 
ERCPP if biliary drainage need to be ensured (bilirubine > 150 jimol/L) 
MRII  if visualization of the bile ducts is indicated. 
Endosonographyy when a clinical suspicion of a pancreatic carinoma which cannot be 

visualizedd with ultrasound or spiral CT. 
Laparoscopyy in pancreas corpus / tail tumors. 

Treatment Treatment 
Curative Curative 
Pancreaticc head / corpus tumor: pylorus preserving pancreaticoduodenectomy. 
Pancreaticc tail tumor: pancreatic tail resection. 

Palliative Palliative 
Biliaryy obstruction: endoprosthesis by means of ERCP, or if this is impossible, PTC/PTD. 
Whenn life expectancy > 6 months, duodenum obstruction, or peroperative unresectable 
diseasee than surgical palliation: hepatico-jejunostomy, cholecystectomy, gastro-
jejunostomyy and celiac plexus blockade. 
Radiotherapyy for palliation of pain or bleeding, or in a study context. 
Chemotherapyy in a study context (gemcitabine). 

Follow-up Follow-up 
Noo follow-up for recurrent disease, only prevention of symptoms. 
Treatmentt of pain: medication, plexus celiac plexus blockade, or thoracal 
splanchniectomy. . 
Suppletionn of pancreatic enzyme. 
Treatmentt of diabetes mellitus. 
Inn case of biliary or gastrointestinal obstruction: bypass. 

I l l l 



Appendix Appendix 

Figuree 1. Flow chart for diagnostic work-up and treatment of pancreatic carcinoma 
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Summary y 

Sincee non-surgical palliation by means of endoprosthesis placement is generally 
acceptedd in patients with hepatobiliary or pancreatic malignancies, adequate tumor 
stagingg is important for the selection of patients who will benefit from a resection and 
thosee who will need palliation. 

Thee use of guidelines may help to improve the accuracy of the diagnostic 
processess and therefore optimize patient selection. In this thesis, the accuracy of 
differentt radiological and surgical staging procedures as well as a complete diagnostic 
strategyy are evaluated. Subsequently, the implementation of guidelines for diagnostic 
proceduress and a diagnostic strategy as well as the implementation of a therapeutic 
guidelinee are evaluated. 

Diagnosticc laparoscopy might improve patient selection as it enables detection of 
smalll  superficial liver metastases and peritoneal tumor deposits or local ingrowth 
whichh can be easily missed with radiological techniques. Laparoscopic ultrasound 
allowss inspection of local tumor invasion, vascular and regional nodal involvement 
andd distant metastatic spread to the liver. In Chapter  2 the accuracy of diagnostic 
laparoscopyy for detection of unresectable disease and the prevention of unnecessary 
surgicall  exploration were studied in patients with a proximal bile duct tumor. 
Diagnosticc laparoscopy avoided unnecessary laparotomy in 44 of the 110 patients 
(41%)) with a malignant proximal bile duct obstruction that were resectable according 
too conventional imaging studies, whereas the additional value of laparoscopic 
ultrasonographyy was limited. Diagnostic laparoscopy should routinely be performed in 
thee work-up of patients with a potentially resectable proximal bile duct tumor. 

Inn the diagnostic work-up of patients with pancreatic carcinoma, CT is used to 
determinee resectability of the tumor, and the accuracy is reported to be between 77% 
andd 90%. However surgical resection itself is the most commonly used but not the 
best-definedd and objective reference standard for the evaluation of the quality of CT 
scans.. At laparotomy resectability partly depends on the opinion of the surgeon i.e. the 
decisionn whether a venous resection should be performed or whether a high risk for a 
tumor-positivee resection margins should be accepted. A better reference test for 
detectionn of locally advanced disease would be the microscopic radicalness of the 
resection,, but even this may partly depend on the attitude of the surgeon concerned. 
Clinicallyy the more important reference could be survival of the patient. Therefore, in 
Chapterr  3 the criteria of local extension of disease on preoperative CT scan are 
correlatedd with the survival in 72 patients who underwent an explorative laparotomy 
withh the intention to perform a curative resection of a pancreatic head tumor. 
Prognosticc factors for survival could be identified at the pre-operative CT scans. 
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Tumorr size more than 3 cm, tumor convexity grade DE, and the judgement of local 
unresectabilityy at CT were slightly negatively correlated with survival and therefore 
mayy be accounted for in the selection of patients to undergo a resection. 

Thee additional value of diagnostic laparoscopy also depends on the quality of the 
diagnosticc procedures and might change over time, therefore in Chapter  4 potential 
changeschanges in the additional value of diagnostic laparoscopy in the staging of 
periampullaryy carcinoma over the last decade are analyzed. Due to improved 
radiologicall  staging, in particular of spiral CT scan the additional value of laparoscopy 
decreasedd from around 20% to 10%. Moreover, the outcome in patients who 
underwentt surgical palliative treatment after laparoscopy was relatively good 
comparedd to non-surgical palliative treatment. As an unnecessary laparotomy can only 
bee prevented in about 10% of the patients the routine use of this staging technique 
cannott be recommended. 

Thee study described in Chapter  5 was conducted in order to facilitate the 
developmentt of guidelines for the diagnostic work-up of patients in the district of the 
Comprehensivee Cancer Center Amsterdam (IKA) to be able to develop a guideline for 
diagnosticc work-up and treatment that will be applicable in all hospitals in the district. 
Twoo hundred fifty-three patients with a pancreatic carcinoma who presented in a 
generall  hospital were analyzed. The most important findings were that invasive 
diagnosticc procedures are regularly performed before the non-invasive tests, that spiral 
CTT was used minimally and that ERCP was frequently performed without subsequent 
biliaryy drainage. The mean period of diagnostic work-up is 4 weeks, a relatively long 
periodd of time for this group of patients with limited life expectancy. A guideline for 
diagnosticc work-up and treatment adapted to local facilities might improve the efficacy 
off  the diagnostic work-up in this group of patients. 

Chapterr  6 describes the reinterpretation of radiological examinations performed 
inn referring hospitals. Patients with hepatobiliary or pancreatic cancer referred to a 
tertiary-caree referral center are generally referred after radiological work-up elsewhere. 
Thee diagnostic facilities, accuracy and interpretation of these investigations differ 
betweenn referring hospitals, according to the local circumstances concerning available 
equipmentt and local expertise. The clinical importance of reinterpretation of 
radiologicall  investigations, as well as the value of additional investigations in a 
referrall  center was determined. Among 78 patients with a suspected pancreatic or 
hepatobiliaryy malignancy, reinterpretation of CT scans resulted in the discovery of 
30%% additional findings, and a change in treatment strategy in 10% of the patients. 
Additionall  ultrasound and CT scan in the referral center resulted in a change in 
treatmentt strategy in 31% and 32% of the patients respectively. 
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Thereforee reinterpretation of previously performed radiological investigations by an 
experiencedd panel might be beneficial. 

Thee second part of the thesis describes the implementation processes of 
guidelines.. Diagnostic laparoscopy had been performed routinely in patients with a 
periampullaryy malignancy at the Academic Medical Center since 1992. As shown in 
Chapterr 4, the benefit of this staging procedure did decrease significantly due to 
improvedd radiological staging. Therefore, laparoscopy has been abandoned as a 
routinee procedure since 1998. In Chapter  7 the implementation of a new guideline, 
i.e.. not to perform diagnostic laparoscopy in periampullary malignancy, is evaluated. 
Thee new guideline was used in 177 of the 186 patients (95%) undergoing an 
explorativee laparotomy. Resection could not be performed in 64 patients (34%), in 29 
off  them (16%) due to metastatic disease. Metastatic disease was found more frequently 
att laparotomy in patients with a pancreatic head and distal CBD carcinoma (19% and 
18%,, respectively) than in patients with a papillary and duodenum carcinoma (6% and 
0%,, respectively). Since the sensitivity of laparoscopy for the detection of metastatic 
diseasee is around 60%, overall laparoscopy might have prevented an unnecessary 
laparotomyy in 10% of the patients. The outcome after bypass surgery in terms of 
survivall  seemed to improve; however statistical significance was not reached. It was 
concludedd that the limited number of metastases detected at laparotomy together with 
thee outcome after bypass surgery in terms of survival confirm that the potential benefit 
off  staging laparoscopy is too limited to justify its use as a routine staging procedure. 

Ass mentioned earlier, a new "IKA / IKST guideline for diagnostic work-up and 
treatmentt of pancreatic carcinoma" was developed. Chapter  8 describes the 
implementationn of this guideline. After an implementation period of six months 
followingg the introduction of this new guideline in the IKA/IKST district, a random 
samplee of 110 patients in 9 hospitals was analyzed in order to evaluate whether the 
guidelinee had changed and improved the diagnostic work-up process described in 
chapterr 5. The use of investigations not focused on pancreas pathology remained about 
35%.. The use of CT scan increased to 76%. The most important finding was that in 
88%% (compared to 51%) of the patients undergoing ERCP subsequently biliary 
drainagee was performed. The introduction of the guideline did not lead to reduction in 
invasivee diagnostic procedures or to an increase in pathological proof of the tumor. It 
iss concluded that, despite an active development scheme and a multilevel 
implementationn process of the 'IKA/IKST guideline for diagnostic work-up and 
treatmentt of pancreatic carcinoma' improvement of the diagnostic staging process was 
limited. . 

Controversyy remains about whether or not implementation of a guideline for a 
diagnosticc procedure or even a diagnostic strategy is more complicated than 
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implementationn of a straight forward treatment protocol. Therefore, in Chapter  9 the 
implementationn of the guideline to perform laparoscopic cholecystectomy in day-care 
comparedd to a clinical admittance was evaluated 3 years after its introduction. 
Furthermore,, it was evaluated whether a shift to day-care treatment had appeared at a 
countrywidee level in The Netherlands. The study shows that in the Academic Medical 
Centerr 93% of the patients with uncomplicated gallstone disease suitable for day-care 
treatmentt was planned to undergo a laparoscopic cholecystectomy in day-care and that 
ann average of 90% of these patients had really been treated in day-care. So, the 
implementationn of the new treatment strategy succeeded in the center where the 
guidelinee was developed. However, the recommendations are not followed in The 
Netherlandss in general as only 1.7 % of the patients undergo a laparoscopic 
cholecystectomyy in day-care. 

Conclusion n 

Thee efficacy of diagnostic tests, for example diagnostic laparoscopy is depends on 
thee type of tumor. Diagnostic laparoscopy has been shown to be an effective staging 
tooll  in proximal bile duct tumors but not in pancreatic cancer. The reduction in benefit 
inn pancreatic cancer might be due to a better selection of patients eligible for 
laparoscopyy due to increased quality of CT scan for staging the disease. Therefore, the 
efficacyy of a diagnostic test should be reevaluated on a regular basis as the accuracy 
mightt be depending on tests performed earlier in the staging process. It is difficult to 
extrapolatee the efficacy of a single diagnostic test to a diagnostic strategy in particular 
iff  this strategy should be evaluated in other hospitals. 
Furthermore,, if patients are referred with different radiological investigations 
previouslyy performed in the referring hospital, reinterpretation of these investigations 
byy an experienced panel might improve staging. 

Implementationn of the guideline not to perform a diagnostic laparoscopy as a 
routinee staging procedure in pancreatic carcinoma in the hospital where the guideline 
wass developed did succeed. Implementation of the 'IKA/IKST guideline for diagnostic 
stagingg and treatment of pancreatic carcinoma' in the district of the Comprehensive 
Cancerr Center Amsterdam and Stedendriekhoek Twente was disappointing, although 
itt had been developed in a multidisciplinary setting implemented according to a 
thoroughh strategy. Comparable results were found for a therapeutical guideline to 
performm laparoscopic cholecystectomy in day-care. Implementation in the center 
wheree it was developed was successful, in contradiction to the use of the guideline in 
otherr hospitals in The Netherlands. 
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So,, implementation of a simple diagnostic or therapeutic guideline did succeed in the 
hospitall  where it was developed. However application of these guidelines or even a 
diagnosticc strategy in other hospitals has limitations. 
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Samenvatting g 

Stageringg van patiënten met een pancreas of hepatobiliaire tumor is van belang 
omm die patiënten te selecteren die baat hebben bij een in opzet curatieve resectie 
aangezienn palliative behandeling bij voorkeur niet chirurgisch geschiedt. Richtlijnen 
kunnenn bijdragen tot meer nauwkeurigheid in de diagnostiek en kunnen daarom 
patiëntenselectiee optimaliseren. In dit proefschrift wordt het diagnostisch traject van 
patiëntenn met een pancreas of hepatobiliaire tumor vanuit verschillende oogpunten 
belicht.. De accuraatheid van verschillende radiologische en chirurgische diagnostische 
testenn wordt geëvalueerd en de toegevoegde waarde van een chirurgische test door een 
decenniumm heen wordt in kaart gebracht. Vervolgens wordt een volledig diagnostisch 
trajectt geëvalueerd binnen alle ziekenuizen in een regio. Tenslotte wordt de 
implementatiee van een richtlijn voor het gebruik van een diagnostisch test, van een 
geheell  diagnostisch traject en de implementatie van een therapeutische richtlijn 
geëvalueerd. . 

Diagnostischee laparoscopie kan bijdragen tot een betere selectie van patiënten die 
inn aanmerking komen voor een in opzet curatieve resectie. Kleine oppervlakkige lever-
enn peritoneaal metastasen kunnen worden gedetecteerd die gemakkelijk met 
radiologischee technieken gemist kunnen worden. Laparoscopische echografie maakt 
detectiee van locale tumor- en vaatingroei en van lymfeklier- en dieper gelegen 
levermetastasenn mogelijk. In hoofdstuk 2 wordt de accutaatheid van diagnostische 
laparoscopiee voor de de detectie van niet te reserceren tumoren, en het voorkomen 
vann onnodige laparotomiën bij patiënten met een proximale galweg tumor 
geëvalueerd.. Diagnostische laparoscopie kon een laparotomie voorkomen bij 44 van 
dee 110 patiënten (41%) met een proximale galweg tumor welke als resectabel werd 
beoordeeldd na radiologisch onderzoek. De toegevoegde waarde van laparoscopische 
echografiee was echter beperkt. Diagnostische laparoscopie is zinvol voor patiënten met 
eenn resectabele proximale galweg tumor na radiologisch onderzoek en zal daarom 
standaardd moeten worden verricht. 

Inn de diagnostiek van patiënten met een pancreas tumor wordt CT onderzoek 
gebruiktt om de resectabiliteit van de tumor te bepalen, de accuraatheid hiervan varieert 
tussenn de 77% en 90%. Resectie van de tumor is de meest toegepaste, maar niet de 
bestt gedefinieerde, noch de meest objectieve parameter om de kwaliteit van CT 
onderzoekk te evalueren. Peroperatief hangt de resectabiliteit van de tumor ook af van 
dee attitude en de de beoordeling van de chirurg. Deze maakt de keuze of een deel van 
dee vena Portae kan worden gereserceerd of het risico op tumorpositieve resectie 
vlakkenn kan worden geaccepteerd. Een betere parameter voor lokale uitbreiding van 
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dee tumor is de microscopische radicaliteit van de resectie, doch ook dit kan beïnvloed 
wordenn door de chirurg. Een nieuwe maar wellicht meer belangrijkste klinische 
parameterr is de overleving van de patiënt. Derhalve wordt in hoofdstuk 3 de criteria 
voorr locale uitbreiding van de tumor op de preoperatieve CT scan gecorreleerd aan de 
overlevingg in 72 patiënten die een exploratieve laparotomie hebben ondergaan met de 
intentiee een curatieve resectie van een pancreastumor te te verrichten. Prognostische 
factorenn voor overleving konden worden geïdentificeerd. 'Tumor grootte meer dan 3 
centimeter',, 'tumor convexiteit graad D-E' en het oordeel 'lokaal niet resectabel' 
warenn negatief gecorreleerd met overleving. Deze criteria zouden daarom een rol 
moetenn spelen in de selectie van patiënten voor het ondergaan van een resectie. 

Dee toegevoegde waarde van diagnostische laparoscopic is mede afhankelijk van 
dee kwaliteit van de eerder verrichtte radiologische onderzoeken en kan gedurende de 
tijdd veranderen. In hoofdstuk 4 worden de mogelijke veranderingen gedurende de 
afgelopenn 10 jaar in de toegevoegde waarde van diagnostische laparoscopic in de 
stageringg van periampullaire tumoren geanalyseerd. Ten gevolge van verbetering van 
radiologischee stageringtechnieken, met name spiraal CT scan, is de toegevoegde 
waardee van diagnostische laparoscopic van 20% tot 10% gedaald. Bovendien was de 
ziektevrijee overleving van patiënten die een palliatieve chirurgische ingreep 
ondergingenn relatief goed vergeleken met niet-chirurgische palliatie. Aangezien 
diagnostischee laparoscopic in slechts 10% van de patiënten een onnodige laparotomie 
kann voorkomen wordt het routinematig gebruik van deze stageringtechniek afgeraden. 

Inn hoofdstuk 5 wordt het diagnostische traject van tweehonderd drieënvijftig 
patiëntenn met een pancreascarcinoom, gediagnosticeerd in een algemeen ziekenhuis, in 
kaartt gebracht. Dit met het doel de ontwikkeling van een richtlijn voor diagnostiek en 
behandelingg van het pancreascarcinoom in de regio van het Integraal Kankercentrum 
Amsterdamm (IKA) te vergemakkelijken, zodat een richtlijn kan worden geformuleerd 
diee in alle ziekenhuizen in de regio toepasbaar is. De belangrijkste bevindingen waren 
datt invasief onderzoek vaak vóór niet-invasief onderzoek werd verricht, dat spiraal CT 
beperktt gebruikt werd en dat ERCP vaak verricht werd zonder aansluitende drainage 
vann het gal wegsysteem. Het gemiddelde diagnostisch traject duurde 4 weken, een 
relatieff  lange periode voor een groep patiënten met een beperkte levensverwachting. 
Eenn richtlijn voor diagnostiek en behandeling, aangepast aan de locale mogelijkheden 
zouu de efficiëntie van het diagnostisch traject kunnen verbeteren. 

Hoofdstukk 6 beschrijft de herbeoordeling van radiologische onderzoeken verricht 
inn verwijzende ziekenhuizen. Patiënten met hepatobiliaire- en pancreastumoren welke 
verwezenn worden naar referentie ziekenhuizen hebben vaak in het verwijzend 
ziekenhuiss verschillende radiologische onderzoeken ondergaan. De diagnostische 
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mogelijkheden,, de accuraatheid en de beoordeling van deze onderzoeken varieert in de 
verschillendee ziekenhuizen en is afhankelijk van de lokaal beschikbare apparatuur en 
ervaring.. Het klinisch belang van herbeoordeling en de toegevoegde waarde van extra 
onderzoekk in het referentie ziekhuis werden onderzocht. Onder 78 patiënten welke 
verdachtt werden van een hepatobiliaire of pancreastumor resulteerde herbeoordeling 
vann het CT onderzoek in 30% nieuwe bevindingen en een verandering van 
behandelingg in 10%. Extra echografisch en CT onderzoek in het AMC resulteerde in 
eenn verandering in behandeling in respectievelijk 31% en 32% van de patiënten. De 
conclusiee van deze studie is dat herbeoordeling van eerder verricht onderzoek door een 
panell  van ervaringsdeskundigen zinvol is en dat de toegevoegde waarde van 
aanvullendd onderzoek aanzienlijk is. 

Hett tweede deel van dit proefschrift beschrijft het implementatie proces van 
verschillendee richtlijnen. Diagnostische laparoscopic werd sinds 1992 routinematig 
gebruiktt in de stagering van patiënten met een periampullaire tumor in het 
Academischh Medisch Centrum. Zoals in hoofdstuk 4 wordt beschreven is de 
toegevoegdee waarde van dit onderzoek de afgelopen jaren, door verbetering van 
radiologischee stagering aanzienlijk afgenomen. Daarom werd besloten diagnostische 
laparoscopicc bij patiënten met een periampullaire tumor sinds 1998 niet meer toe te 
passen.. In hoofdstuk 7 wordt de implementatie van een nieuwe richtlijn om geen 
diagnostischee laparoscopic te verrichten bij patiënten met een periampullaire tumor 
geëvalueerd.. De nieuwe richtlijn werd uitgevoerd bij 177 van de 186 patiënten (95%) 
diee een exploratieve laparotomie ondergingen. Resectie kon niet worden verricht bij 
644 patiënten (34%), in 29 van hen (16%) ten gevolge van metastasen op afstand. 
Metastasenn werden vaker gevonden bij patiënten met een pancreaskop- of distale CBD 
tumorr (respectievelijk 19% en 18%) dan bij patiënten met een papil of duodenum 
tumorr (respectievelijk 6% en 0%). Aangezien de sensitiviteit van laparoscopic voor de 
detectiee van metastasen ongeveer 60% is, zou laparoscopic bij 10% van de patiënten 
eenn onnodige laparotomie hebben kunnen voorkomen. De overleving van patiënten 
diee bypasschirurgie ondergingen lijk t toe te nemen, maar statistische significantie kon 
niett worden behaald. Geconcludeerd wordt dat de richtlijn om geen diagnostische 
laparoscopicc te verrichten bij patiënten periampullaire tumor goed is geïmplementeerd. 
Dee beperkte hoeveelheid metastasen gedetecteerd tijdens laparotomie en de relatief 
goedee overleving na bypasschirurgie, bevestigen dat de toegevoegde waarde van 
diagnostischee laparoscopic te beperkt is om routinematig gebruik te rechtvaardigen. 

Alss eerder vermeld werd er een nieuwe 'IKA / IKST richtlijn voor diagnostiek en 
behandelingg van het pancreascarcinoom' geformuleerd. Hoofdstuk 8 beschrijft de 
implementatiee van deze richtlijn voor diagnostiek en behandeling bij deze patiënten. 
Naa een implementatie periode van zes maanden werd een steekproef van 110 patiënten 
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uitt 9 ziekenhuizen geanalyseerd om te evalueren of de richtlijn voor een verandering 
inn het diagnostisch traject, zoals beschreven in hoofdstuk 5 had gezorgd. Het gebruik 
vann CT onderzoek was toegenomen tot bij 76% van de patiënten. Maar de 
belangrijkstee bevinding was dat bij 88% van de patiënten die een ERCP ondergingen 
aansluitendd drainage van het galwegsysteem werd verricht. De richtlijn heeft niet 
geleidd tot een vermindering van invasief diagnostisch onderzoek, noch tot meer 
pathologischee bevestiging van de diagnose. Geconcludeerd werd dat ondanks een 
actievee participatie bij de ontwikkeling van de richtlijn en een uitgebreid 
implementatiee proces de effecten van een richtlijn voor diagnostiek en behandeling 
vann het pancreascarcinoom beperkt zijn. 

Err is discussie over de vraag of implementatie van een richtlijn voor een 
diagnostischee test of zelfs een diagnostisch proces meer gecompliceerd is dan de 
implementatiee van een richtlijn voor behandeling. Daarom wordt in hoofdstuk 9, drie 
jaarr na de introductie, de implementatie van de richtlijn laparoscopische 
cholecystectomiee in dagbehandeling te verrichten geëvalueerd. Ook werd geëvalueerd 
off  op landelijk niveau een verschuiving van laparoscopische cholecystectomie tijdens 
klinischeklinische opname, naar laparoscopische cholecystectomie in dagbehandeling had 
plaatss gevonden. Uit de studie blijkt dat in het AMC 93% van de patiënten met 
ongecompliceerdd galsteenlijden gepland werd voor een laparoscopische 
cholecystectomiee in dagbehandeling en dat gemiddeld 90% van hen op de dag van de 
ingreepp uit het naar huis kon worden ontslagen. De implementatie van de nieuwe 
strategiee was succesvol in het ziekenhuis waar de richtlijn werd geformuleerd. Echter 
hett advies werd niet in zijn algemeenheid opgevolgd in Nederland daar slecht 1,7 % 
vann alle patiënten die een laparoscopische cholecystectomie ondergingen in 
dagbehandelingg geopereerd werd. 

Conclusie e 

Dee waarde van een diagnostische test is afhankelijk van het type tumor waarvoor 
dee test wordt gebruikt. Diagnostische laparoscopic is een effectief stageringsonderzoek 
voorr proximale galwegtumoren maar niet voor het pancreascarcinoom. Een afname 
vann de toegevoegde waarde voor het pancreascarcinoom kan veroorzaakt worden door 
eenn betere selectie van patiënten die in aanmerking komen voor een diagnostische 
laparoscopicc ten gevolge van verbeterde kwaliteit van CT onderzoek. Diagnostische 
testenn dienen regelmatig te worden geëvalueerd omdat de toegevoegde waarde 
afhankelijkk kan zijn van onderzoeken welke eerder in het stageringstraject zijn 
verricht.. Herbeoordelen van eerder verricht radiologische onderzoek kan de stagering 
vann patiënten met een mailigniteit verbeteren . Implementatie van de richtlijn om geen 
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diagnostischee laparoscopic te verrichten bij patiënten met een pancreascarcinoom was 
succesvol.. Echter implementatie van de richtlijn voor diagnostiek en behandeling van 
hethet pancreascarcinoom in de regio's van de integrale kankercenta Amsterdam en 
Stedendriehoekk Twente was teleurstellend, ondanks dat de richtlijn in een 
multidisciplinairee setting was geformuleerd en geïmplementeerd werd volgens een 
uitgebreidee implementatie strategie. Vergelijkbare resultaten werden gevonden voor 
eenn therapeutische richtlijn laparoscopische cholecystectomie in dagbehandeling. 
Implementatiee was succesvol in het ziekenhuis waar de richtlijn was ontwikkeld, in 
tegenstellingg tot het opvolgen van het advies op landelijk niveau. 
Concluderend:: implementatie van een eenvoudige diagnostische of therapeutische 
richtlijnn binnen een ziekenhuis is relatief eenvoudig te bereiken. Echter de 
implementatiee van deze richtlijnen, of zelfs een richtlijn voor een geheel diagnostisch 
traject,, op grotere schaal blijkt niet alleen afhankelijk van de kwaliteit van de richtlijn, 
dee tot stand koming en het implementatie proces maar blijkbaar spelen ook andere 
factorenn een rol. 

124 4 



Dankwoord d 

125 5 



Hett is af! Voor u ligt het resultaat van een fantastische onderzoekstijd. In de afgelopen 
periodeperiode heb ik met de hulp van velen dit project weten te realiseren. Graag wil ik 
iedereenn bedanken die heeft bijgedragen aan de totstandkoming van mijn proefschrift. 

Bestee Professor Gouma, promotor van dit onderzoek, hierbij wil ik u in het bijzonder 
bedanken.. Uw onuitputtelijke stroom ideeën en uw nimmer aflatend enthousiasme zijn 
voorr mij een grote stimulans geweest. En wanneer er dan toch een moment van 
vertwijfelingg was, waren een paar minuten samen om de tafel voldoende voor een 
nieuwee dosis inspiratie en motivatie. Met veel plezier heb ik met u gewerkt en het is 
dann ook een voorrecht na mijn wetenschappelijke ook mijn klinische opleiding onder 
uww supervisie te mogen volgen. 

Professorr Bossuyt, motor achter de richtlijnenprojecten in het AMC, uw heldere 
ideeënn over de vorm van het onderzoek en de formulering van de tekst zijn voor mij 
ergg waardevol geweest, hiervoor mijn dank. 

Professorr Obertop, hartelijk dank voor uw hulp. Met uw kritisch oog, zowel 
inhoudelijkk als tekstueel heeft u menig artikel weten bij te schaven. 

Professorr Laméris, Dr. Otto van Delden en Dr. Rauws, wil ik bedanken voor hun hulp 
bijj  het meedenken en uitvoeren van het 'herbeoordelingsonderzoek'. 

Professorr van Gulik en Dr. Busch, bedankt voor de inhoudelijke adviezen en voor de 
correctiess van de manuscripten over diagnostische laparoscopie. 

Professorr Cuesta, professor Huibregtse en Dr. Go, ben ik zeer erkentelijk voor 
dee bereidheid zitting te nemen in mijn promotiecommissie. 

Saffiree Phoa, bedankt voor het scoren van de CT scans en veel succes met jouw laatste 
loodjes! ! 

Hett Integraal Kankercentrum Amsterdam, hartelijk dank voor de mogelijkheid die mij 
gebodenn is dit onderzoek te kunnen uitvoeren. Tiny Benraadt, bedankt voor je 
organisatorischee hulp en je kritische blik op de manuscripten. Registratie 
medewerkers,, bedankt voor de hulp bij het uitpluizen van al die statussen. 

Wendyy van Noppen, hartelijk dank voor het nakijken van bijna al mijn teksten. Jouw 
kenniss van de engelse taal heeft mij voor menig fout behoed. 

Dirkk Ubbink, bedankt voor je hulp bij de computerperikelen de afgelopen driejaar. 

Trudi,, Hanneke, Jacqueline, Dominique en Mirjam, bedankt voor de ondersteuning en 
dee gezelligheid op G4. 

126 6 



Dankwoord Dankwoord 

Batholdd Kuiken en Cindy Kok bedankt voor de al het werk dat julli e verzet hebben. 
Zonderr julli e was er niet zo snel resultaat geweest. 

Stevee de Castro, bedankt voor je inzet voor het artikel over proximale galweg tumoren, 
maarr vooral wil ik je bedanken voor elke keer, dat ik de afgelopen maanden met nóg 
eenn vraag bij je kon aankloppen. 

Dierbaree onderzoekers en 'oud' onderzoekers van G4, we hebben een productieve 
maarr vooral een erg goede tijd gehad, ook (of vooral) tijdens de vele congressen, 
bedanktt voor de mooie herinneringen! Jan Hulscher bedankt voor het doornemen van 
'ergg belangrijke brieven' maar vooral voor de gezellige tijd in de kliniek en erbuiten. 
Michh Dunker, ik mis je gezellige aanwezigheid en je dropjes, raak ik de 'tralala' ooit 
nogg kwijt? Tjarda van Heek, mede 'pancreas-dame' we hebben leuke uitstapjes 
gemaakt,, hopelijk volgen er nog velen; gezellig dat je weer terug bent! Christianne 
Buskenss bedankt voor de leuke tijd op de 'strategische kamer'. Djamila Boerma de 
Rarotongaa herinneringen zijn nog vers en de verhalen doen het nog steeds erg goed! 
Miguel,, bedankt voor je support. Peter bedankt voor al je antwoorden op mijn 
computervragenn in de begindagen van het onderzoek, tot straks in Apeldoorn. Bas 
Lamme,, Cecilia Mahler, Roel Bakx, Stefan Maartense, Olivier van Til l (mede Tilly) , 
Koertt Kuhlman, Tim van Olffen, Ping Fung Kon Jin en Lieke Welling. Bedankt voor 
dee gezelligheid, de goede sfeer en de morele steun. 

Mij nn paranimfen Antonique Klaassen en Rutger van Geenen. Bedankt dat julli e me 
terzijdee willen staan. Antonique, toen ik het woord 'promoveren' in jouw bijzijn voor 
hett eerst uitsprak, vertelde ji j mij direct dat ji j mijn paranimf zou worden, daar sta je! 
Rutger,, we hebben wat discussies gevoerd in dat daglichtloze hok, bedankt voor de 
gezelligee tijd en voor het plezier op de verschillende congressen. 

Graagg wil ik ook Just, Ivar en Mauritz bedanken voor hun creatieve ideeën en hulp bij 
hett maken van de omslag. 

Lievee Niek en Corien, julli e zijn er nog! Bedankt voor de fantastische tijd in de 
Markstraatt en daarna, binnenkort kunnen we weer tot diep in de nacht filosoferen! 

Lievee Pap en Mam, door julli e ben ik wie ik ben. Ik wil julli e ontzettend bedanken 
voorr de mogelijkheden die julli e me geboden hebben. En voor het onvoorwaardelijke 
vertrouwenn dat julli e me al die jaren hebben gegeven. Bedankt! 

Lievee Maurice, als laatste wil ik jou bedanken voor al je steun maar vooral voor je 
gavee me de betrekkelijkheid van vele dingen te laten inzien. Je kan me altijd in 
schaterenn laten uitbarsten. Ik kijk uit naar wat er komen gaat. 

127 7 



CURRICULU MM  VITA E 

Estherr H.B.M.Tilleman werd geboren op 1 februari 1972 te Utrecht. Na het behalen 
vann haar VWO diploma in 1991 aan de Scholen Gemeenschap 'De Amersfoortse 
Berg'' te Amersfoort begon zij aansluitend met de studie Medische Biologie aan de 
Universiteitt van Utrecht. In 1993 verruilde ze Medische Biologie voor Geneeskunde 
aann de zelfde universiteit. Het doctoraal examen werd in 1996 behaald, het arts 
examenn in december 1998. Aansluitend startte zij in februari 1999 als arts-onderzoeker 
mett 'het richtlijnen project voor diagnostiek van het pancreascarcinoom' op de 
afdelingg chirurgie in het Academisch Medisch Centrum, Amsterdam onder leiding van 
Prof.. Dr. D.J. Gouma. Het onderzoek, met uitbreiding in de richting van implementatie 
vann richtlijnen bij lever-, pancreas- en galwegziekten dat heeft geleid tot dit 
proefschrift.. Van juni tot december 2001 heeft zij als arts-assistent gewerkt op de 
afdelingg chirurgie in het Lucas-Andreas ziekenhuis, onder leiding van Dr. E.Ph.Steller. 
Inn Januari 2002 is zij de opleiding tot chirurg begonnen welke gevolgd zal worden in 
hethet AMC (opleider Prof.dr. D.J.Gouma), het Antoni van Leeuwenhoek ziekenhuis 
(opleiderr Prof.dr.B.B.R.Kroon), en het Ziekenhuis-centrum Apeldoorn (opleider Dr. 
W.H.Bouma). . 

128 8 



00 ^^^M 
ISBNN 90-9016147-3 


	Cover
	Titlepage
	Contents
	1 Introduction & Outline of the Thesis
	2 Diagnostic laparoscopy and laparoscopic ultrasound for the staging of patients with malignant proximal bile duct obstruction
	3 Value of CT criteria as prognostic factors for survival in patients with potentially resectable pancreatic carcinoma
	4 Diagnostic laparoscopy in staging pancreatic carcinoma; developments during the past decade
	5 Diagnostic workup and treatment of pancreatic carcinoma in the region of the Comprehensive Cancer Center Amsterdam
	6 Reinterpretation of radiological imaging in patients referred to a tertiary referral center with a suspected pancreatic or hepatobiliary malignancy; impact on treatment strategy
	7 Abolition of diagnostic laparoscopy for patients with a periampullary carcinoma; implementation of a new diagnostic strategy
	8 Diagnostic workup and treatment of pancreatic carcinoma; implementation of a guideline for clinical care
	9 Laparoscopic cholecystectomy in day-care; implementation of a guideline for clinical care
	Appendix
	Summary and Conclusions
	Samenvatting en conclusies
	Dankwoord
	CURRICULUM VITAE
	Cover

