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Abstract Abstract 
Background:Background: In patients with unresectable pancreatic and periampullary carcinoma pain is 
generallyy treated with pain medication or with a celiac plexus blockade. Radiotherapy is also 
describedd to reduce pain. The efficacy of these different treatment modalities is still under 
discussion.. The aim of this study was to analyse the effects of the different types of pain 
managementt on patients who underwent palliative bypass surgery for unresectable pancreatic 
andd periampullary carcinoma. 
Methods:Methods: In the period between January 1995 and December 1998, 98 patients underwent 
palliativee bypass surgery, mostly for unresectable disease found during exploration. Patients 
weree divided in three groups: palliative bypass surgery (BP), palliative bypass surgery with an 
intraoperativee celiac plexus blockade (CPB) and palliative bypass surgery with or without 
celiacc plexus blockade followed by high dose conformal radiotherapy (RT). Radiotherapy was 
onlyy performed in selected patients with locally advanced disease and without metastases, 
implyingg a better prognosis of the last group. The pain medication consumption, pain 
medicationn free survival, hospital free survival and overall survival were analysed. 
Results:Results: The preoperative consumption of pain medication was significantly higher in the 
CPBB group compared to the BP and RT group. The postoperative consumption of pain 
medicationn in the CPB, BP and RT group increased during follow-up from 15, 17 and 13% 
beforee surgery to 52, 57 and 46% respectively at three-quarter of the survival time (NS). This 
increasee in consumption of pain medication was not different in the three groups. In the RT 
groupp the median pain medication free survival was significantly longer than in the BP and 
CPBB group (9.3 versus 3.1 and 3.3 months, p=0.02). 

Thee median hospital free survival and median overall survival were significantly longer in the 
RTT group compared with the CPB group respectively 10.3 versus 6.8 months (p=0.01) and 
10.88 versus 7.1 months (p=0.01). 
Conclusions:Conclusions: The celiac plexus blockade as pain management did not result in an increase of 
thee pain medication free survival or overall survival. Therefore a positive effect of celiac 
plexuss blockade on pain could not be confirmed in the present study. Radiotherapy resulted in 
ann increased pain medication free survival, hospital free survival and overall survival 
comparedd to the celiac plexus blockade. These effects are probably partly related to patient 
selection. . 
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Introduction n 
Unfortunatelyy most patients (80-90%) with pancreatic and periampullary carcinoma are no 
candidatee for resection with intention to cure and need palliation of symptoms, such as 
obstructivee jaundice, gastrointestinal obstruction and pain1. Pain is a major symptom and is 
reportedd in 30-40% of patients at the time of diagnosis and increases to 90% shortly before 
death2.. Pain is most commonly treated with pain medication2"4'5,6 or with a celiac plexus 
blockade2'3'710.. Reduction of pain has also been described after palliative radiotherapy for 
locall  tumour control4'l1"20. 
Pharmacologicall  treatment is the mainstay of pain treatment for patients with pancreatic 
cancer4'5.. However, various side effects have been reported. Non-Steroid Anti-Inflammatory 
Drugg (NSAID) therapy can cause gastrointestinal toxicity4. Opioid treatment is generally 
associatedd with persistent constipation4,5, and can less frequently cause nausea, vomiting, 
sedationn or anxiety ' . 
Inn a prospective randomised trial it has been shown that celiac plexus blockade with 50% 
alcoholl  injection performed during surgery could markedly reduce pain in patients with pre-
existingg pain and also reduced the need for postoperative pharmacological treatment without 
additionall  morbidity10. Percutaneous celiac plexus blockade has a similar effect7,8'9. 
Unfortunately,, these effects of both types of celiac plexus blockade are not permanent and 
sidee effects are diarrhoea and orthostatic hypotension7'810. 
Radiotherapyy can be applied for local tumour control in an attempt to improve survival time 
whilee maintaining an acceptable quality of life20. Several studies demonstrated that 
radiotherapyy (external beam radiation, intra-operative, interstitial) or chemoradiation therapy 
resultedd in reduction of pain and consumption of pain medication1120. The most frequent side 
effectss of external beam radiotherapy are nausea and vomiting13. 
Thee efficacy of these different treatment modalities is partly unknown. Therefore the aim of 
thiss study was to analyse the effects of the different types of pain management in a cohort of 
consecutivee patients that underwent palliative bypass surgery for unresectable pancreatic and 
periampullaryy carcinoma. 

Patientss and Methods 
Patients Patients 
Inn the period January 1995 and December 1998, 98 patients underwent palliative bypass 
surgeryy for unresectable disease mostly found during exploration. Patients were 
retrospectivelyy studied and divided into three groups according to the treatment: patients 
treatedd with palliative bypass surgery (BP), patients treated with palliative bypass surgery in 
combinationn with an intraoperative celiac plexus blockade (CPB) and patients treated with 
palliativee bypass surgery with or without an intraoperative celiac plexus blockade followed by 
highh dose con formal radiotherapy (RT). 

PreoperativePreoperative factors, surgical treatment and additional radiotherapy 
Thee following symptoms at presentation were analysed; pain, weight loss, nausea and 
vomiting,, consumption of pain medication and duration of symptoms. The preoperative 
interventionss and stage of the disease were also analysed. 
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Patientss underwent a double bypass procedure21 (hepaticojejunostomy and 
gastroenterostomy).. Depending on the surgeon preference, intraoperative celiac blockade was 
performedd on both sides of the aorta at the level of the celiac axis with a 20 ml, 50% alcohol 
injectionn as previously described10. 

Highh dose conformal radiation therapy was given to patients who were included in an ongoing 
radiotherapy-phasee II study for patients with advanced pancreatic and periampullary 
carcinomaa without distant metastases. Patients received 70 or 72 Gy in 35 or 36 fractions in 7 
weeks. . 

Follow-up Follow-up 

Thee following parameters were evaluated during follow-up: presence of pain, use of pain 
medication,, type of pain medication (non-opioid or opioid), pain medication free survival, 
hospitall  free survival, and overall survival time. Survival times were measured from the date 
off  surgery. The percentage of patients using pain medication on one-quarter, one-half and 
three-quarterr of the survival time was assessed in the three groups. This method partly 
correctss for the expected longer survival in the patients with localised disease and 
radiotherapy.. Follow-up was completed for all patients until death, or when patients where 
alive,, the general practitioner was contacted. 

StatisticalStatistical Analysis 

Differencess between the three patients groups were assessed using the chi-square test and the 
Mann-Whitneyy V analysis, where applicable. Kaplan-Meier survival analysis was used to 
estimatee survival. A p-value below 0.05 was considered statistically significant. 

Results s 
Patients Patients 

Ninety-eightt patients (53 males and 45 females) with a median age of 65 years (range 39-82) 
underwentt palliative bypass surgery for unresectable pancreatic and periampullary carcinoma. 
Onee patient who underwent a Whipple procedure as a second procedure after radiotherapy 
wass excluded from the study. Twenty-seven patients underwent palliative bypass surgery 
(BP),, 47 patients underwent palliative bypass surgery with intraoperative celiac plexus 
blockadee (CPB) and 24 patients underwent palliative bypass surgery with (n=16) or without 
(n=8)) intraoperative celiac plexus blockade, followed by high dose conformal radiotherapy 
(RT).. Six patients, three in the CBP group and three in the RT group, received single doses of 
88 Gy radiotherapy during follow-up because of gastrointestinal bleeding (n= 4) or skin 
metastasess (n=2) and pain (n=l). Seven patients received palliative chemotherapy as part of 
ongoingg trials, 3 patients in the BP group and 4 patients in the RT group. The patient 
characteristicss were not different in the three groups (table 1). 

PreoperativePreoperative factors 

Theree was no significant difference in the percentage of patients with preoperative pain in the 
threee groups, 55%, 66% and 63%, respectively. Preoperative consumption of pain medication 
wass significantly higher in the CPB group compared to the BP and RT group (36% versus 15 
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andd 13%, respectively; p=0.03). The percentage of patients with preoperative consumption of 
opioidd pain medication in the BP, CPB, and RT group were comparable, 7%, 6%, and 8%, 
respectivelyy (p=0.88). In most patients the tumour was localised in the head of the pancreas 
(n=92).. The median tumour size was 3.5 cm (range 1.0-10.0) (table 2). 

Surgery Surgery 
Metastasess were found in the BP group in 15/27 (55%) of the patients and in the CPB group 
inn 26/47 (55%). Distant metastases was an exclusion criterion for radiotherapy, for which 
tumourr stage was significantly different in the RT group compared to the BP and CPB group 
(p<0.01).. Biopsies proved adenocarcinoma in 86 patients and in 12 patients biopsies could not 
provee malignancy, but perioperative findings and the clinical course confirmed the diagnosis 
off  malignancy (table 2). 

Tablee 1. Patient characteristics, symptoms at first presentation and preoperative interventions of 98 patients 

undergoingg palliative bypass surgery. 

Patientss characteristics 

Male/Female e 

Mediann age (range) 

ASAA score (median) 

Symptomss at first presentation 

Jaundice e 

Weight-losss < 5 kg 

55 kg - 10 kg 

>> 10 kg 

Nauseaa / vomiting 

Pain n 

Preoperativee pain medication 

Mediann duration of symptoms (months) 

Preoperativee interventions 

ERCP+drainage e 

Stent t 

Papillotomy y 

PTC C 

Diagnosticc Laparoscopy 

BP P 

(n=27) ) 

10/17 7 

644 (48-82) 

2 2 

277 (100) 

3(11) ) 

11(41) ) 

8(30) ) 

13(48) ) 

155 (55) 

4(15)* * 

1.9 9 

255 (93) 

22(82) ) 

3(11) ) 

11 (4) 

166 (59) 

CPB B 

(ii=47) ) 

27/20 0 

66(39-81) ) 

2 2 

400 (85) 

6(13) ) 

199 (40) 

155 (32) 

266 (55) 

31(66) ) 

177 (36) 

2.1 1 

38(81) ) 

37(79) ) 

11 (2) 

33 (6) 

33(70) ) 

RT T 

(n=24) ) 

16/8 8 

588 (42-75) 

2 2 

233 (96) 

2(8) ) 

111 (46) 

100 (42) 

9(38) ) 

155 (63) 

3(13)* * 

2.2 2 

222 (92) 

222 (92) 

0 0 

11 (4) 

233 (96) 

BP:: bypass group, CPB: bypass + celiac plexus group, RT: bypass + radiotherapy group. Values in parentheses 

aree percentages. ASA, American society of anaesthesiologists. ERCP, endoscopic retrograde 

cholangiopancreatography.. PTC, percutaneous transhepatic cholangiography. * p < 0.05: compared with CPB. 
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Tablee 2. Histopathological characteristics of 98 patients undergoing palliative bypass surgery. 

Tumourr location 

Pancreaticc head 

Papilla a 

Distall  common bite duct 

Duodenum m 

Mediann tumour size (cm) 

Tumourr stage 

Localisedd disease 

Metastases s 

Biopsy y 

Vascularr structures 

Hepatoduodenall  ligament 

Mesocolon n 

Liver r 

Tumourr histology 

Adenocarcii  noma 

Noo malignancy proven at biopsy 

BP P 

(n=27) ) 

255 (93) 

2(7) ) 

0 0 

0 0 

3.6 6 

122 (44) 

155 (56)* 

4(15) ) 

2(7) ) 

0 0 

5(19) ) 

233 (85) 

4(15) ) 

CPB B 

(n=47) ) 

444 (94) 

1(2) ) 

1(2) ) 

1(2) ) 

3.3 3 

21(45) ) 

266 (55)* 

5(10) ) 

6(13) ) 

10(21) ) 

199 (40) 

411 (87) 

6(13) ) 

RT T 

(n=24) ) 

233 (96) 

0 0 

1(4) ) 

0 0 

3.5 5 

24(100) ) 

0 0 

10(41) ) 

1(4) ) 

111 (46) 

0 0 

222 (92) 

2(8) ) 

BP:: bypass group, CPB: bypass + celiac plexus group, RT: bypass + radiotherapy group. Values in parentheses 

aree percentages. *p < 0.05 compared with RT. 

Complicationss after palliative bypass surgery occurred in 15 (15%) patients, 5 (5%) patients 
hadd surgery related complications, 11 (11%) patients had general complications (one patient 
hadd both surgical related and general complication). Delayed gastric emptying, which was 
definedd as nasogastric suction for more than 7 days and/or intolerance for normal diet for 
moree than 10 days after surgery 21, occurred in 7% of the patients (included in surgery related 
complications).. Median hospital stay was 10 days (range 4-38). The hospital mortality was 
1%. . 

ToxicityToxicity of radiotherapy 

Afterr radiotherapy in 14 patients (58%) toxicity occurred like diarrhoea (5), nausea (6), 
fatiguee (4). Two patients did not complete their radiation therapy, because of melaena and 
metastasess and received only 20 and 54 Gy, respectively. 

Follow-up Follow-up 

Follow-upp was complete until death for 77 patients and 15 patients were still alive at the end 
off  the study period. Six patients were lost to follow-up. The consumption of pain medication 
increasedd during follow-up and at three-quarter of the survival time the percentages were 52, 
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Bypass s 

Bypasss + 

celiacc plexus blockade 

Bypasss + 
radiotherapy y 

1/44 1/2 3/4 

Survivall  time 

Figuree 1. Percentage of 98 patients using pain medication (opioid or non opioid) at VS, xh and % of the survival 

time,, after palliative bypass surgery (BP) for unresectable pancreatic and periampullary adenocarcinoma, with or 

withoutt celiac plexus blockade (CPB), and with or without radiotherapy (RT). 

577 and 46% in the BP, CPB and RT group, respectively. The increase in consumption of 
opioidd or non-opioid pain medication was not different in the three groups (figure 1). 
Additionall  percutaneous celiac plexus blockade was performed in 5 patients with pain during 
follow-upp after a median interval of 6.3 weeks (range 1-68). The median overall survival after 
surgeryy of the 98 patients was 8.7 months (range 0.2-22.8). In the BP and CPB group the 
mediann pain medication free survival was 3.1 and 3.3 months and was significantly less than 
thee 9.3 months in the RT group (BP versus RT: p=0.02, CPB versus RT: p=0.02). The opioid 
freee survival times in the BP and CPB was 3.2 and 4.1, and was also significantly less than the 
9.44 months in the RT group (PB versus RT: p<0.01, CPB versus RT: p=0.03). The median 
hospitall  free survival in the BP, CPB and the RT group was 6.3, 6.8 and 10.3 months, 
respectivelyy (CPB versus RT: p=0.01) and the median overall survival was 7.8, 7.1 and 10.8, 
respectivelyy (CPB versus RT: p=0.01) (figure 2). 
AA sub analysis in the BP and CPB group was performed for patients with or without 
preoperativee pain. To exclude the confounding factors of stage of disease and radiotherapy, 
patientss in the RT group were excluded from this analysis. This sub analysis demonstrated 
thatt patients with preoperative pain had a significantly poorer median survival than those 
withoutt (4.9 versus 9.5 months, p=0.01) (Figure 3). However, there were no significant 
differencess between the BP and the CPB group for patients with preoperative pain and 
withoutt preoperative pain regarding pain medication free survival, hospital free survival and 
overalll  survival (table 3). In the CPB group, the median overall survival for patients with 
preoperativee pain was less compared to those without (6.0 versus 9.5 months, respectively; 
p=0.04). . 
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Discussion n 
Att the time of surgery 62% of the patients that underwent palliative surgery for unresectable 
pancreaticc and periampullary and periampullary carcinoma had pain. This emphasis the 
importancee of adequate pain management. The preoperative consumption of pain medication 
inn the CPB group was significantly higher than in the BP and RT group, although the 
intraoperativee celiac plexus blockade was administered independently of the preoperative pain 
medicationn consumption, namely predominantly depending on the surgeon who performed the 
procedure.. Still there might be a selection bias that could explain the difference in 
preoperativee consumption of pain medication, because patients with preoperative pain 
medicationn were probably more likely to receive an intraoperative celiac plexus blockade than 
patientss without preoperative pain medication. However, the number of patients with pain did 
nott differ in the three groups suggesting absence of a selection bias. This could be explained 
byy the fact that pain was not scored by a standardised method like the visual analogue score. 
Thee consumption of pain medication during follow-up at one-quarter, one-half and three-
quarterr of the survival time increased but did not differ in the three groups. However, the 
mediann pain medication free survival in the RT group was significantly longer than that in the 
BPP and the CPB group. This might be the result of the increased survival in the RT group, 
possiblyy due to the absence of distant metastases. However, an effect on the pain medication 

100 0 

* * 

> > 

3 3 
c/3 3 

800

66 12 1 
Survivall  time (months) 

Numberr of patients alive / number of patients evaluable 

24 4 

27/27 7 

47/47 7 

24/24 4 

13/24 4 

23/41 1 

17/20 0 

5/21 1 

6/40 0 

7/17 7 

1/21 1 

1/39 9 

3/17 7 

BP BP 
CPB CPB 
RT RT 

Figuree 2. Survival of 98 patients who underwent palliative bypass surgery (BP) for unresectable pancreatic and 

periampullaryy adenocarcinoma, with or without celiac plexus blockade (CPB), and with or without radiotherapy (RT). 
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Patientss with preoperative pain 

Painn medication free survival 

Hospitall  free survival 

Survival l 

Patientss without preoperative pain 

Painn medication free survival 

Hospitall  free survival 

Survival l 

155 (55) 

2.5 5 

3.6 6 

3.9 9 

122 (45) 

3.3 3 

9.3 3 

9.5 5 

Tablee 3. Subanalysis of outcome for patients with or without preoperative pain. 

BPP CPB 

(n=27)) (n=47) 

31(66) ) 

1.6 6 

5.3 3 

6.0* * 

16(34) ) 

6.5 5 

8.7 7 

9_5 5 

BP:: bypass group, CPB: celiac plexus group. Survival values are medians, expressed in months. 

Valuess in parentheses are percentages. * p p <0.05, compared with patients without preoperative pain . 

freee survival after radiotherapy was also described in previous studies, in which radiotherapy 
orr chemoradiation therapy resulted in a reduction of pain and subsequent reduction in 
consumptionn of pain medication11"20. Unfortunately pain relief with radiotherapy may not 
occurr until several weeks after initiation of therapy" in these patients with a limited life 
expectancy'' . 
Noo significant differences for the pain medication free survival were found between the BP 
andd CPB groups, although a lower consumption of pain medication could be expected after 
administrationn of the intraoperative celiac plexus blockade11. Probably this was not the case 
becausee the CPB group had a significantly higher preoperative consumption of pain 
medication,, which could have influenced the postoperative need for pain medication and the 
overalll  survival in the CPB group. 
Inn the sub analysis of the BP and CPB group, patients with preoperative pain had a 
significantlyy poorer survival than those without, and this difference was also found in the CPB 
groupp alone. These findings are in accordance with previous studies where the presence of 
painn was proven to be associated with a poor prognosis22, probably because pain is associated 
withh more advanced cancer23. No significant differences in survival between the BP and CPB 
groupp in patients with or without preoperative pain were found. This finding is in contrast 
withh a previous randomised study, in which a sub analysis showed increased survival in 
patientss treated with the intraoperative celiac plexus blockade for preoperative pain compared 
too placebo11. 
Thee median pain medication free, hospital free, and overall survival were significantly longer 
inn the RT group compared to the CPB group (10.8 versus 7.1 months). The longer median 
survivall  in the RT group is in accordance with previous studies where radiotherapy or 
chemoradiationn therapy is frequently applied to prolong median survival time while 
maintainingg an acceptable quality of life11"14'*18*19'24. In previous studies the median survival 
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afterr interstitial, intraoperative and/or external beam radiotherapy was 9.3-14 months13'18,24. In 
thee present study, the significantly longer median overall survival in the RT group compared 
too the CPB group can be related to patient selection because radiotherapy was performed only 
inn patients with localised disease, as was the case in most of the previously mentioned 
studiess ' ' 417. However, patients in the RT group had a significant longer median pain 
medicationn and overall survival than patients in the BP and CPB group without metastases 
(3.33 versus 9.3, p=0.02 and 10.8 versus 8.8, p=0.01, respectively; data not presented). This 
suggestss that radiotherapy it self has an effect on survival. The median overall survival after 
palliativee bypass surgery was 8.7 months, while previous studies reported a median survival in 
thee range of 5.0-6.6 months' '' '' 2l,25'26.This longer survival after palliative bypass surgery of 
thee current series compared to previous studies could be explained by patient selection 
becausee nonoperative palliation that was used in most of the previously mentioned studies, is 
generallyy used in patients with advanced disease, leaving more favourable cases for palliative 
bypasss surgery27. 

100 0 

u u 

OS S 

> > 

3 3 

Noo preoperative pain 

Preoperativee pain 

pp = 0.01 

122 If 

Survivall  time (months) 
24 4 

Numberr of 

28/28 8 

46/46 6 

patientss alive / number of patients evaluable 

19/26 6 

17/39 9 

7/24 4 

4/37 7 

2/24 4 

0/36 6 

NoNo preoperative 

pain pain 

Preoperative Preoperative 

pain pain 

Figuree 3. Survival of 74 patients, with or without preoperative pain, who underwent palliative bypass surgery for 

unresectablee pancreatic and periampullary and periampullary adenocarcinoma. 
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Inn conclusion, the use of pain medication increased during progression of the disease to about 
fiftyy percent at three-quarter of the survival time independent of the pain management. The 
positivee effects of intraoperative celiac plexus blockade on postoperative consumption of pain 
medicationn and overall survival could not be confirmed in this present study. Radiotherapy 
appearss to have a positive effect on pain medication free, hospital free, and overall survival. 
However,, this effect must be interpreted with caution because of selection bias. 
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