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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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Introduction 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. 
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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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