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Abstract t 
Background:Background: Re-admission after pancreaticoduodenectomy as a result of tumour recurrence 
orr surgery related complications can severely affect patients' outcome. 
Methods:Methods: From October 1992 till June 1999, 283 consecutive resections were performed 
(malignantt disease: 243, benign disease: 40). The hospital mortality was 3/283 (1%). All re-
admissionss were analysed with regard to indication, treatment, and outcome. 
Results:Results: 106 patients (38%) were re-admitted. 64 Patients (60%) were re-admitted with 
tumourr recurrence for indications such as gastrointestinal obstruction (n=19), biliary 
obstructionn (n=15) and pain (n=21), of whom 30 patients (47%) were in a pre-terminal 
condition.. Median hospital stay and hospital free survival after discharge were 14 and 51 
days,, respectively. Median survival after surgical treatment (n=14) was 58 days, and ascites 
wass significantly associated with poor survival. Forty-seven (44%) of the patients were 
readmittedd for surgical complications such as abscess (n=ll), fistula (n=8), gastrointestinal 
obstructionn (n=8), including 5 patients who underwent a separate readmission for tumour 
recurrencee later. Median hospital stay was 15 days and median hospital free survival after 
dischargee was 1035 days. 

Conclusion:Conclusion: Re-admission after pancreaticoduodenectomy is frequent (38% after 17 months), 
60%% percent for tumour recurrence and 44% for surgery related complications. Survival after 
surgicall  bypass procedure for tumour recurrence was limited, in particular when ascites was 
present.. Patients re-admitted for complications of surgery have a good prognosis. 
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Introduction n 
Postoperativee morbidity and mortality after (pylorus preserving) pancreaticoduodenectomy 
thatt is frequently performed for pancreatic and periampullary malignancies, including 
pancreaticc malignancies, has decreased to acceptable levels1"6. This encouraged surgeons to 
performm this resection even in patients with a small chance of complete resection or even as a 
palliativee resection . The 5-year survival after pancreaticoduodenectomy for malignant 
diseasee has been reported between 1 and 25% for pancreatic adenocarcinoma5,8'9 and between 
66 and 50 % for ampullary carcinoma '1012. A majority of these patients develop tumour 
recurrencee during follow-up indicating that the treatment in these patients has been palliative. 
Inn particular for those patients the quality of long-term outcome should be taken into account 
too accept resection as a form of palliation. Re-admission rate seems an easy and objective 
parameterr of the quality of long-term outcome reflecting the sequelae of tumour recurrence 
andd late complications related to the initial surgical procedure. 
Knowledgee of the incidence and management of the patients re-admitted after 
pancreaticoduodenectomyy can positively contribute to an improvement of quality of care of 
thesee patients. The aim of this study is to analyse re-admissions after resection with regard to 
indication,, treatment and outcome there after. 

Methods s 
Fromm October 1992 till June 1999 283 consecutive patients underwent 
pancreaticoduodenectomy,, 243 for malignant disease, and 40 for benign disease. The hospital 
mortalityy was 3/283 (1%), morbidity was 135/283 (48%), and the median hospital stay was 16 
dayss (range 6-222), as previously reported13. 
Dataa of the resection was collected from a prospective database that includes parameters 
recordedd at the initial hospitalisation, and during follow-up. Follow-up data were completed 
fromm the files of the outpatient clinic, the general practitioners, and physicians outside the 
Academicc Medical Center (AMC). Data on re-admissions were obtained from the patient 
recordss and via involved physicians outside the AMC in case patients were re-admitted 
elsewhere.. Only 4/280 of the patients were lost for follow-up. 
Re-admissionss were divided in two categories, those for sequelae of tumour recurrence and 
thosee for complications of the initial surgical procedure. One patient can be re-admitted for 
sequelaee of tumour recurrence and for complications of the initial surgical procedure in 
separatee re-admissions. Therefore the number of re-admissions can be higher than the number 
off  patients that was re-admitted. A sequela of tumour recurrence was defined as locoregional 
tumourr recurrence (or progression after resection with tumour positive margins) or distant 
metastases,, assessed by radiology or histology proven, during or within an arbitrary period of 
threee months after re-admission. Patients with re-admissions resulting in death during or 
withinn one month after re-admission were defined to be in a pre-terminal condition. Re-
admissionss for complications of the initial surgical procedure were defined as re-admission as 
aa result of complications of the procedure in the absence of tumour recurrence during the 
followingg 3 months. Future follow-up might of course still further increase the number of 
patientss with tumour recurrence and surgery related re-admissions. 
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Re-admissionss were analysed with regard to indication, diagnosis, treatment, hospital stay, 
intervall  between the resection and re-admission and hospital-free survival thereafter. 
Prognosticc factors for survival after surgical treatment for tumour recurrence were analysed 
withh Log Rank tests. A p-value <0.05 was considered statistically significant. 

Results s 
Off  the 280 patients that were followed up for a median period of 17 months (range 1-91), 106 
patientss (53 male, 53 female) with a median age of 64 (range 37-80) were re-admitted. Of 
thesee patients, 64/106 (60%) were re-admitted for sequelae of tumour recurrence and 47/106 
(44%)) patients for complications of the initial surgical procedure. Five (4%) of the patients 
underwentt separate re-admissions for sequelae of tumour recurrence and for complications of 
thee initial surgical procedure. Nineteen patients underwent multiple re-admissions. The total 
numberr of re-admissions was 146. 

Re-admissionsRe-admissions for sequelae of tumour recurrence 
Off  the 240 patients with malignant disease 64 patients (27%) were re-admitted after resection 
forr sequelae of tumour recurrence. The initial surgical procedure was a pylorus preserving 
pancreaticoduodenectomyy in 53/64 patients and a classical Whipple's procedure in 11/64. The 
tumourr was located in the pancreatic head, in 41 patients, the distal common bile duct in 9 or 
thee ampulla in 14 patients. Tumour free resection margins had been obtained in 39/64 patients 
(61%).. In 25/64 (39%) of the patients there was tumour progression after resection with 
tumourr positive resection margins. 

Tablee 1. Re-admissions after pancreaticoduodenectomy for sequelae of recurrent disease and subsequent 

outcomee in 64 patients. 

Complications s 

Gastrointestinall  obstruction 

Biliaryy obstruction 

Pain n 

Generall  discomfort 

Ascites s 

Tumourr bleeding 

Adjuvantt chemoradiation 

Palliativee chemotherapy 

No.. of 

patients** * 

19(30) ) 

155 (23) 

211 (33) 

8(13) ) 

4(6) ) 

3(5) ) 

7(11) ) 

1(2) ) 

Timee before 

re-admission n 

(months) ) 

9.1(1.4-53.2) ) 

10.44 (4.2-29.6) 

6.55 (0.5-43.3) 

10.3(1.6-15.8) ) 

23.8(2.5-40.0) ) 

12.2(6.9-17.0) ) 

3.1(1.3-25.4) ) 

8.1 1 

In--hospital l 

mortality y 

5 5 

2 2 

4 4 

0 0 

0 0 

0 0 

0 0 

0 0 

Hospita! ! 

stay y 

(days)+ + 

188 (0-49) 

155 (2-75) 

9(2-18) ) 

5(1-36) ) 

10(7-31) ) 

100 (2-26) 

7(1-16) ) 

1 1 

Survivall  after 

re-admission n 

(days) ) 

488 (0-537) 

74(15-471) ) 

74(4-1054) ) 

129(14-129) ) 

37(17-128) ) 

766 (26-76) 

3955 (36-1728) 

90 0 

ss between parentheses are percentages; Values are median (range). *Patients were scored for one ore 

moree different re-admissions for sequelae of recurrent disease 
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Patientss were re-admitted after a median of 7 months (range 1-53 months) after resection. Re-
admissionss were for pre-terminal care in 30/64 (47%) of these patients. Reasons for re-
admissionn are summarised in table 1. 

Treatment Treatment 
Gastrointestinall  obstruction was treated with a surgical bypass procedure in 9, (par)enteral 
feedingg in 3, and non-invasive palliation in 7 patients. Biliary obstruction of the afferent loop 
orr the hepaticoenterostomy was treated with a surgical bypass procedure in 5, percutaneous 
transhepaticc cholangiography (PTC) with endoprostheses in 7, PTC with external drainage in 
22 patients, and non-invasive palliation in 1 terminal patient. Pain was treated with 
percutaneouss chemical splanchnectomy in 5, and medical treatment in 16 patients. General 
discomfortt was treated by non-surgical means. In three patients ascites was drained 
percutaneouslyy and one patient was treated for ascites with a stent in the portal vein. Two 
patientss suffered from tumour bleeding for which they received blood transfusions and one 
patientt was also treated successfully with external radiotherapy (8 Gy). In one patient 
laparotomyy was performed in an attempt to resect the pancreatic tail for tumour recurrence but 
liverr metastases found. Adjuvant chemoradiation therapy, necessitated re-admittance in 7 
patientss that were included in a trial performed by the European Organisation for Research 
andd Treatment for Cancer (EORTC)14. Palliative chemotherapy with gemcitabin was used in 1 
patient. . 

Outcome Outcome 
Mediann hospital stay was 14 days (range 0-349). Median hospital free survival after re-
admissionn of these 64 patients was 51 days (range 0-1045) and 351 days (range 47-1805) after 
resection.. At the end of the follow-up period 83/240 patients with malignant disease were not 
re-admittedd and were still alive and therefore at risk for re-admission after median follow-up 
periodd of 17 months (range 1-79 months). 

SubSub analysis of surgical treatment 
Patientss with a gastrointestinal or biliary obstruction and proven tumour recurrence that were 
treatedd surgically (n=14) were analysed separately (Table 2). After surgical treatment median 
hospitall  stay was 18 days (range 1-49). Median survival time after surgical treatment for 
diseasee related re-admissions was 58 days (range 7-486). Different factors were tested for the 
influencee on survival: original tumour location; type of obstruction; site of obstruction; 
presencee of metastases and ascites. Median survival for patients with ascites who underwent 
surgeryy was significantly less compared to those without (41 versus 183 days, p = 0.01). The 
originall  tumour location, site of obstruction, or presence of metastases did not influence 
mediann survival significantly. There was a trend toward a shorter survival after surgery for 
gastrointestinall  type of obstruction compared to the biliary type, 41 versus 254 days, 
respectivelyy (p=0.09). 
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Tablee 2. Patients characteristics and outcome after surgical treatment of 14 patients with gastrointestinal and 

biliaryy obstruction due to tumour recurrence. 

Numberr of patients 

PatientPatient characteristics 

Clinicall  type of obstruction 

Biliaryy obstruction 

Gastrointestinall  obstruction 

Biliaryy and gastrointestinal obstruction 

Timee before re-admission (months)* 

Surgery Surgery 

Anatomicall  site of obstruction 

Afferentt loop 

Gastroenterostomy y 

Afferentt loop and gastroenterostomy 

Surgicall  technique 

Hepaticoenterostomy y 

Enteroenterostomy y 

Gastroenterostomy y 

Enteroenterostomyy and gastroenterostomy 

Pathology y 

Locall  tumour recurrence 

Metastases s 

Locall  tumour recurrence and metastases 

Outcome Outcome 

Hospitall  stay (days)* 

Mediann survival (days)* 

*Valuess are median (range) 

Re-admissionsRe-admissions for complications of the initial surgical procedure 
Off  the 280 patients that were followed after pancreaticoduodenectomy 47 patients (17%) were 
re-admittedd for complications of the initial surgical procedure after a median period of 6 
monthss (range 1-57 months). Mortality after re-admission for complications related to the 
initiall  surgical procedure was 2/47 (4%). The median hospital stay after re-admission for 
complicationss was 7 days (range 1-131). 
Thirty-fivee patients were re-admitted after a median period of 4.7 months (range 0.2-56.6 
months)) for complications after resection for malignant disease, without any sign of tumour 
progression.. Most frequent complications were abscess (n=9), gastrointestinal obstruction (n= 
7)) and fistula (n=7) (table 3). The median hospital free survival time after re-admission, 
includingg 2 patients that died, was 843 days (range 0-1587), and 926 days (range 47-2726) 
afterr resection. 

5 5 

7 7 

2 2 

8(4-21) ) 

4 4 

3 3 

7 7 

1 1 

3 3 

5 5 

5 5 

2 2 

1 1 

11 1 

18(1-49) ) 

588 (7-486) 
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Tablee 3. Re-admissions after pancreaticoduodenectomy for complications of the initial surgical procedure and 

subsequentt treatment in 47 patients. 

Complications s 

Totall  no. of patients 

Malignantt pathology 

Abscess s 

Gastrointestinall  obstruction 

Fistula a 

Biliaryy obstruction 

Anastomoticc ulcer 

Pancreatitis s 

Hypoglycaemia a 

Other r 

Benignn pathology 

Incisionall  hernia 

Abscess/fistula a 

Anastomoticc ulcer 

Pseodocyst t 

Gastrointestinall  obstruction 

Pancreatitis s 

No.. of 

patients s 

47 7 

35 5 

9 9 

7 7 

7 7 

4 4 

3 3 

3 3 

2 2 

5 5 

12 2 

4 4 

3 3 

2 2 

2 2 

1 1 

1 1 

Timee before 

re-admission n 

(months)* * 

66 (0-57) 

55 (0-57) 

11 (0-22) 

4(1-6) ) 

9(1-57) ) 

11 (1-24) 

7(1-11) ) 

7(5-25) ) 

0and9 9 

33 (0-29) 

12(1-29) ) 

25(11-29) ) 

22 (2-2) 

77 and 23 

211 and 18 

14 4 

14 4 

In--

hospital l 

mortality y 

2 2 

2 2 

1 1 

0 0 

1 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Median n 

hospitall  stay 

(days)* * 

7(1-131) ) 

8(1-131) ) 

144 (7-94) 

10(1-63) ) 

8(2-95) ) 

6(2-9) ) 

66 (2-9) 

6(4-8) ) 

7 /9 9 

55 (4-9) 

55 (3-38) 

55 (4-6) 

55 (5-27) 

33 and 11 

11 and 5 

11 1 

8 8 

*Valuess are median (range). +Patients were scored for one ore more different re-admissions. 

Twelvee patients were re-admitted after a median period of 12.4 months (0.6-29.4 months) for 
complicationss after resection for the following benign diseases: chronic pancreatitis (n=8), 
neuroendocrinee tumour (n=3), and duodenal adenoma (n=l). The most frequent complication 
wass incisional hernia (n=4) (table 3). After median follow-up period of 29 months (range 1-81 
months)) all patients with benign disease were alive. 

Discussion n 
Althoughh mortality and morbidity after pancreaticoduodenectomy has reached acceptable 
levels,, a rather high percentage of patients (38%) needs to be re-admitted in the months after 
resection.. In another study a re-admission rate of only 11% after pancreaticoduodenectomy 
wass reported15. In that study re-admissions at hospitals in the residential area of the patients, 
mayy not have been taken into account. In the present series all re-admissions were also 
checkedd with the general practitioner. But the discrepancy could also be due to differences in 
thee time of follow-up, since the number of re-admissions will most likely increase with longer 
orr complete follow-up. The median follow-up after resection (17 months) in this study 
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exceededd the median time to re-admission for malignant (7 months) or benign disease (6 
months). . 

Inn patients re-admitted for sequelae of tumour recurrence the most common reasons were 
gastrointestinall  (30%), biliary obstruction (23%) or pain (33%). Out of all patients who 
underwentt resection for malignant disease, 8% of the patients were re-admitted with 
gastrointestinall  obstruction. In literature gastrointestinal obstruction due to tumour recurrence 
iss reported between the 2-5%15"17. The somewhat higher incidence might be explained by 
differentt definition of gastrointestinal obstruction. In other reports only severe gastrointestinal 
obstructionn leading to surgery or (par)enteral feeding are reported. When patients with proven 
obstructionn treated by conservative means are excluded, an incidence of gastrointestinal 
obstructionn of 4% can be estimated that is comparable with others reports15"17. In our series 
survivall  after gastrointestinal obstruction was limited. Even after surgical bypass the median 
survivall  was only 41 days. Ascites was a negative prognostic factor in these patients and one 
couldd argue to refrain from surgery. For multifocal obstruction surgical bypass is often not 
feasiblee and a feeding tube or total parenteral nutrition is the only option. In case of an 
isolatedd malignant gastric outlet obstruction endoscopic insertion of an expandable stent can 
offerr relief " . Apart from an anatomical obstruction a functional obstruction might be 
presentt in some patients that can be caused by neural invasion of the tumour recurrence. 
Biliaryy obstruction resulting from obstruction of the afferent loop or the hepaticoenterostomy 
duee to tumour recurrence was found in 6% of the patients after resection for malignant disease 
andd is in accordance with the previous series reported in literature (2-6%)15"17. The absence of 
distantt metastases and the reasonable general condition of the patient allow a surgical 
intervention.. But survival after surgery was limited and it should be questioned if this 
outweighss the morbidity and possible mortality of this procedure. In patients with biliary 
obstructionn and ascites, surgical bypass should not be performed, as this is associated with 
poorr survival. 

Painn was the most frequent cause of re-admissions in our series (n=21). Four patients had end-
stagee disease and died during re-admission. These findings are in accordance with the 
literaturee where pain is a frequent symptom in patients with pancreatic cancer22 and is 
associatedd with a poor prognosis23, reflecting advanced cancer24. Despite the various 
modalitiess for pain treatment that are possible in these patients, including thoracoscopic 
splanchnectomy,, percutaneous chemical splanchnectomy and external-beam radiotherapy 
mostt patients were treated with analgestics. These patients are in poor condition and invasive 
treatmentt or radiotherapy requires hospital visits and can thereby further decreases their 
qualityy of life while positive effects are questioned. 
Afterr resection 17% of the patients presented with complications of the initial surgical 
procedure.. After resection for malignant disease and benign disease these numbers are 15% 
andd 30%. This was higher than expected. One might argue that this might partly be the result 
off  a relatively early discharge of patients so that the complication did not occur during the 
initiall  admission and resulted in a re-admission shortly after discharge. However, the majority 
off  the patients developed these complications more than 2 weeks after discharge. The high 
percentagee of re-admissions for complications after resection for benign disease might be the 
resultt of the long survival time and the subsequent higher chance of developing a 
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complication.. This is in line with the finding that the time before re-admission in this group 
(12.44 months) is more than twice the time before readmission of the patients that are re-
admittedd for complications after resection for malignant disease (4.7 months). 
Recurrentt tumour as the underlying pathology of a complication can not always be proven or 
too excluded. This complicates the decision for therapy especially in case of gastrointestinal or 
biliaryy obstruction where invasive treatment like bypass surgery can be helpful in benign 
obstructionss but may be considerably less rewarding in patients with an obstruction due to 
tumourr recurrence. 
Inn conclusion, the re-admission rate after an intentionally curative resection for periampullary 
malignanciess is 27%, but about half of these patients are readmitted in a pre-terminal stage. 
Nonn surgical palliation for sequelae of tumour recurrence can offer temporary relief with 
acceptablee morbidity or mortality. Surgical re-interventions for sequelae of tumour recurrence 
resultt in hospitalisation for approximately 1/3 of the limited survival time and therefore are 
nott recommended. Ascites is a significant predictor of poor survival in surgically treated 
patientss and should therefore be considered to be a contraindication for surgery. Occasionally 
patientss benefit from surgery but they can not be identified preoperatively. After 
pancreaticoduodenectomyy 17% of the patients are re-admitted for complications of the initial 
surgicall  procedure without tumour recurrence and with good prognosis. 
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