
Factors affecting survival in patients who underwent 
pancreaticoduodenectomy for periampullary cancers

Objective: The purpose of this study was to determine the factors affecting survival in patients who underwent 

pancreaticoduodenectomy for periampullary cancers and to discuss the outcomes of our findings.

Material and Methods: This retrospective study included 79 patients who underwent pancreaticoduodenectomy 

for periampullary cancers between September 1987 and October 2011 in the Department of General Surgery at 

Ondokuz Mayis University School of Medicine. The factors of age, tumor localization, tumor size, lymphovascular 

invasion, status of lymph node metastasis, tumor differentiation, preoperative CA 19-9 levels, preoperative total 

bilirubin levels, preoperative albumin levels, and preoperative biliary drainage were investigated to determine their 

influence on survival. The survival periods were calculated using the Kaplan-Meier method. The log-rank test was 

used for comparison of the prognostic factors. The independent prognostic factors affecting survival were deter-

mined by Cox hazard regression analysis and hazard ratios (HR) and 95% confidence intervals (CI) were calculated. 

P<0.05 was considered as significant.

Results: The following were identified as independent prognostic factors adversely affecting survival: tumor size ≥2 

cm (HR: 2.0, 95% CI: 0.27-0.90), lymphovascular invasion  (HR: 2.9, 95% CI: 0.18-0.60), CA 19-9 levels ≥100 U/mL (HR: 

2.0, 95% CI: 0.26-0.90), and albumin levels <2.5 mg/dL (HR: 2.7, 95% CI: 1.14-6.66).

Conclusion: The independent prognostic factors identified in this study can be used for selection of patients for 

whom pancreaticoduodenectomy should be applied for periampullary cancers. These factors could help us to esti-

mate survival rates.
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INTRODUCTION

Periampullary cancers include tumors originating within 2cm of the major papilla (1). These tumors 

are, in order of decreasing incidence, pancreatic head, ampulla Vateri, distal common bile duct and 

duodenal cancers (1, 2). Although their biological behavior and prognosis are different, they show 

similar clinical features and the origin of the tumor usually cannot be differentiated with preoperative 

imaging, and even with surgery. However, the only curative treatment known today in all these types 

is pancreaticoduodenectomy (PD) (3). The main issues in PD are the complexity of the surgery and the 

high morbidity and mortality rates related to the procedure. In the 1960s, most surgeons reported the 

surgical mortality rate as 20-40%. These results led to doubts that surgery is worse than the disease 

itself, along with the low long-term survival rates (4). Recently, surgery-related mortality is reported as 

5% (5, 6).

Selection of suitable patients with periampullary cancer for surgery is of utmost importance due to the 

high morbidity and mortality rates after PD, and the low survival rates of PD patients. Thus, identifying 

patients with longer survival is important. We aimed to identify independent prognostic factors that 

influence survival and report results of our series of patients who underwent PD due to periampullary 

malignant tumors. 

MATERIAL AND METHODS

Medical records of 85 patients who underwent PD for periampullary malignancy, were histologically 

diagnosed with adenocarcinoma, and had resectable disease between September 1987 and October 

2011 in Ondokuz Mayıs University General Surgery Department were reviewed. Five patients whose files 

could not be reached and one patient who died due to acute myocardial infarction at 5 months after 

surgery were excluded from the study, with 79 patients being included in the study. In the retrospective 

study, age (<65, ≥65), localization (pancreas, non-pancreatic), tumor size (<2 cm, ≥2 cm), lymphovas-

cular invasion (LVI), lymph node metastasis, tumor differentiation (well, moderate-poor), CA 19-9 level 

(<100 U/mL, ≥100 U/mL), preoperative total bilirubin level (<5 mg/dL, ≥5 mg/dL), preoperative albumin 

level (<2.5 g/ dL, ≥2.5 g/dL) and presence of preoperative biliary drainage (diagnostic and / or therapeu-
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tic for hyperbilirubinemia) (ERCP and / or PTC) were identified 

as factors to be investigated for impact on survival.

Statistical Analysis

Statistical analysis were performed with Statistical Program 

for Social Sciences (SPSS Inc., Chicago, IL, USA) 15.0. Survival 

rate was calculated by Kaplan-Meier method. Comparison of 

prognostic factors was performed using the log-rank test, and 

independent prognostic factors affecting survival were deter-

mined by Cox hazard regression test. P<0.05 was considered 

significant.

RESULTS

The study included 79 patients with periampullary tumors, 

who were histologically diagnosed as adenocarcinoma, were 

resectable and underwent PD. The mean age of the patients 

was 63.7 (range 37-85). General characteristics of the patients 

are shown in Table 1.

The mean follow-up period was 22.3 (range: 1-84) months. 

Evaluation of surgeries according to years showed that three 

patients had been operated during 1987-1997 without hos-

pital mortality, 32 patients underwent surgery between 

1998-2007, covering a ten-year period, with six hospital mor-

talities, whereas in the last period of four years, 2008-2011, 

44 patients underwent surgery and hospital mortality was 

observed in three patients.

Nine patients died within the first 30 days postoperatively. 

While in the first two decades, peri-operative mortality was 

seen in six patients, in the last four years the number of mortal 

surgeries was three. Overall postoperative in-hospital mortal-

ity was11.3%. Within the last four years, including 44 patients, 

there were three postoperative hospital mortalities yielding a 

hospital mortality rate of 6.8%.

The 5-year survival in non-pancreatic periampullary tumors 

undergoing PD was estimated as 33%. The three-year survival 

rate was 42.2%. Since there were no survivors at 5-years in 

pancreatic cancer patients undergoing PD, we were unable 

to calculate five-year survival, the three-year survival in this 

group of patients was 9%. The overall 5-year survival in pa-

tients with PD performed by our group was found to be 24% 

(Figure 1).

The log-rank analysis revealed that being younger or older 

than 65 years of age did not have a significant effect on sur-

vival (p=0.118). The 3-year survival rates of patients young-

er than 65 were 28.1%, and that of older than 65 years was 

20.1%.

In 28 patients (35%) the tumor originated from the pancre-

atic head, and in 51 (65%) it was located in the non-pancre-

atic periampullary region. Of the non-pancreatic tumors, 

three were duodenal tumors, 7 distal common bile duct tu-

mors, and 41 ampulla Vateri tumors. On univariate analysis, 

the survival in non-pancreatic periampullary cancers after 

PD was significantly better as compared to pancreatic cancer 

(p=0.02). In patients with tumors of the pancreas, the 3-year 

survival was 9%, while this rate was 42.2% in non-pancreatic 

periampullary cancer patients. 

In the study, the mean tumor size was 2.1 cm (range: 0.7 to 8 

cm). In 35 patients the tumor size was <2 cm, while the tumor 

size was ≥2 cm in 44 patients. The log-rank analysis showed 

 Table 1. Patient characteristics and 3-year survival rates

 Patient number 3-year 

 (n=79) and survival 

 percentage (%) (%) p

Age

<65 39 (49) 28.1 0.118

≥65 40 (51) 20.1

Location

Pancreas head 28 (35) 9

Non-pancreatic  51 (65) 42.2 0.02 
periampullary cancer

-Ampulla Vateri 41 (52)

-Distal common bile duct 7 (9)

-Duodenum 3 (4)

Size

<2 cm 35 (44) 42.9 0.042

≥2 cm 44 (56) 25.8

LVI

Present 31 (39) 20.1 <0.001

Absent 48 (61) 39.3

Lymph node metastasis

Present 36 (45) 35 0.375

Absent 43 (55) 41.5

Differentiation

Well 38 (48) 37.1 0.245

Moderate or poor 41 (52) 25.4

Preoperative CA 19-9

<100 35 (44) 41.9 0.013

≥100 44 (56) 22.3

Preoperative total bilirubin

<5 31 (39) 43.6 0.031

≥5 48 (61) 23.8

Preoperative albumin (g/dL)

<2.5 7 (9) 0 <0.001

≥2.5 72 (91) 34.1

Preoperative intervention (ERCP and/or PTC)

Present 42 (53) 31.2 0.737

Absent 37 (47) 30.3

LVI: Lymphovascular invasion; CA: carbohydrate antigen; ERCP: endoscopic 
retrograde cholangiopancreatography; PTC: percutaneous transhepatic 
cholangiography
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that survival was shorter in patients with tumor size ≥2 cm 

(p=0.042). The 3-year survival rate for patients with tumor size 

over two cm was found to be 25.8%. In patients with tumor 

size below 2 cm, the 3-year survival rate was 42.9%.

In the statistical evaluation, it was found that LVI had a sig-

nificant impact on survival (p<0.001). Survival of patients with 

positive LVI was found to be worse. The 3-year survival rate 

in patients with LVI was 20.1%, while the rate in LVI negative 

patients was calculated as 39.3%.

Lymph node metastasis was present in 36 patients. Forty-three 

patients had no evidence of lymph node metastasis. There was 

no significant effect of lymph node metastasis on survival in 

statistical analysis (p=0.375). The 3-year survival rate was 35% 

in patients with lymph node metastasis. This rate was 41.5% in 

patients without lymph node metastasis.

Tumor differentiation of patients included in the study was 

classified into two groups, well and moderate or poorly dif-

ferentiated. 38 patients had well-differentiated tumors, and 

41 showed moderate or poorly differentiated tumors. It was 

determined that tumor differentiation did not have a sta-

tistically significant effect on survival (p=0.245). The 3-year 

survival rate was 37.1% in well-differentiated tumors, and in 

the moderate-poorly differentiated group, this rate was cal-

culated as 25.4%.

The CA 19-9 level was less than 100 U/mL in 35 patients, and 

44 patients had a level equal to or higher than 100 U/mL.  The 

statistical analysis showed that preoperative CA19-9 value 

of ≥100 U/mL had a significantly negative effect on survival 

(p=0.013). The 3-year survival rate was 22.3% in patients 

with CA 19-9 levels ≥100 U/mL. The 3-year survival rate in 

the group of patients with CA 19-9 <100 U/mL was found 

to be 41.9%.

In our study, total bilirubin levels of 31 patients were below 5 

mg/dL, and 48 patients had a level equal to or higher than 5 

mg/dL. The mean preoperative total bilirubin was 13.2 mg/dL 

(range: 0.3 to 34.6 mg/dL). It was detected that total bilirubin 

levels greater than 5 mg/dL significantly increased mortality 

(p=0.031). The 3-year survival rate of patients with preopera-

tive total bilirubin level less than 5 mg/dL was 43.6%, while 

it was 23.8% in patients with preoperative total bilirubin  

≥5 mg/dL. 

The preoperative albumin level was found to be below 2.5 

g/dL in seven patients. The remaining 72 patients had a pre-

operative albumin level equal to or higher than 2.5 g/dL. The 

mean albumin level was 3.3 g/dL (range: 1.75 to 4.85 g/dL). 

Univariate analysis indicated that preoperative albumin lev-

els higher than 2.5 g/dL had a significant impact on survival 

(p<0.001). Preoperative albumin levels less than 2.5 g/dL had 

a worse survival rate (Figure 2). There were no survivors on the 

third year within the group of patients with an albumin value 

less than 2.5 g/dL, while the 3-year survival rate of patients 

with a higher level was found to be 34.1%.

The effect of preoperative biliary drainage in patients en-

rolled in the study (ERCP and/or PTC) on survival was statis-

tically analyzed. 42 patients underwent preoperative ERCP 

and/or PTC. 37 patients did not receive any preoperative in-

tervention. It was determined that preoperative interventions 

had no significant effect on survival (p=0.737) (Figure 3). The 

3-year survival rate in patients undergoing preoperative in-

terventional procedures was 31.2%. This rate was 30.3% for 

patients without such procedures.

Univariate analysis revealed tumor location, tumor size, LVI, 

pre-operative CA 19-9, bilirubin and albumin levels to be sig-

nificant. The Cox hazard regression test that was performed 

based on these findings identified tumor size ≥2 cm (HR 2.0, 

95% CI: 0.27 to 0.90), presence of LVI (HR 2.9, 95% CI: 0.18 to 

0.60), preoperative CA 19-9 level higher than 100 U/mL (HR 

2.0, 95% CI: 0.26 to 0.90) and preoperative albumin level <2.5 

mg/dL (HR 2.7, 95% CI: 1.14 to 6.66) as independent prognos-

tic factors that negatively affect survival (Table 2).

Figure 1. Survival plot of study group
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Figure 2. Survival plot according to preoperative albumin 
level (p<0.001)
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DISCUSSION

Periampullary tumor incidence increases with age, and has a 

high mortality and morbidity rate. The most common gastro-

intestinal tumor in the fifth decade is periampullary tumors 

(7). Nuzzo (8) reported a mean age of 67.4 years. Kim et al. (3) 

found the average age to be 61.5 years. From Turkey, Mersin 

et al. (9) reported the median age as 53 years. In our study, the 

mean age was 63.7 years.

Periampullary cancer is more common in men. Kim et al. (3) 

identified the male/female ratio as 1.5. In our study, male/fe-

male ratio was found to be 1.2.

Pancreaticoduodenectomy is currently the only curative 

treatment for periampullary tumors (3). The main issues in 

PD are the complexity of the surgery and the high morbidity 

and mortality rates related to the procedure. In 1970s, post-

operative hospital mortality was reported to be over 25% 

in several series (10-16). Since the 1980s, there has been a 

dramatic reduction in postoperative hospital mortality, and 

rates less than 5% have been reported (5, 6). Selection of 

appropriate patients and surgical technique, postoperative 

care, high-level support of interventional radiology have 

contributed in reducing both mortality and morbidity. In 

their study on 915 patients with periampullary adenocarci-

noma between 1970-1999, Riall et al. (17) reported hospital 

mortality rate as 30% in 1970s, as 3.6% in 1980s, while in the 

nineties it has been reported as 2.3%. Hatzaras et al. (18) 

identified perioperative mortality as 4.6% in their series of 

398 periampullary cancer patients with PD. Sosa et al. (19) 

grouped hospitals by the number of pancreatic resection as 

low volume (<5 operations / year), moderate (5-19 opera-

tions / year) and high-volume (>20 operations/year). In this 

study, hospital mortality rates for low-volume, moderate and 

high-volume hospitals were reported to be 18.8%, 6.9% and 

0.9%, respectively. In our study, nine patients died during the 

postoperative period and our hospital mortality was 11.3%. 

The number of annual operations was 3.2, parallel to the 

Sosa study. Although according to our annual case number 

we are within the low-volume hospital group, according to 

the number of cases per year we are involved in the group of 

medium-sized hospitals based on the last four-year period. 

Three PDs were performed during the first decade with 32 

patients in the second decade, yielding just 35 cases in twen-

ty years. In contrast, the number of operations we performed 

over the last 4 years was 44, which makes us a medium-sized 

hospital with an annual average of 11 surgeries. The hospi-

tal mortality rate for low-volume hospitals was reported as 

18.8% by Sosa. The rate for medium-sized hospitals was re-

ported as 6.9%. During the first twenty-year period, we had 

five mortalities, thus, a 17.1% mortality rate. However, for a 

24-year period our mortality rate was 11.3%, which is a good 

rate for low-volume hospitals, although still far from accept-

able levels. In contrast, in the last four years that we can be 

accepted as a medium-sized hospital, there were only three 

deaths in the group of 44 patients with a mortality rate of 

6.8%. Today, centers with less than 5% hospital mortality rate 

are considered as eligible for PD. Our mortality rate of 6.8% 

is consistent with the literature for medium-sized hospitals, 

and is an acceptable mortality rate. Mortality rates are posi-

tively affected from increased expertise. As Sosa (19) indi-

cated while the sheer number of cases carried out results in 

a decrease in mortality rates, the treatment and care done by 

an experienced team is also of great importance in reducing 

this rate in high-volume centers.

Identification of factors that affect life expectancy and qual-

ity of life, and determination of appropriate patients to un-

dergo PD are very important for periampullary tumors due to 

its high mortality and morbidity as well as low survival rates. 

There are previous studies on this issue.

The long-term life expectancy is unfortunately low after PD, 

which can be perfromed in many high-volume centers with 

acceptable mortality and morbidity rates (5, 6, 20). Andersen 

et al. (21) reported the postoperative 5-year survival as 15% 

in117 patients with periampullary tumor. In another study 

published in 2006, Cameron et al. (22) reported the 5-year 

survival as 18%, in a series of 1000 consecutive PDs. In our 

study, the 5-year survival in patients undergoing PD was 

found to be 24%. Our 3-year survival rate was 9% for pancre-

atic head cancer, and 42.2% for periampullary tumors other 

than the head of the pancreas (ampulla Vateri, distal com-

mon bile duct and duodenum). When considered along with 

the literature, it can be said that our 5-year survival rate is 

satisfactory. We believe that the higher 5-year survival rate 

Table 2. Cox hazard regression test results

 Risk 95% confidence p 

 ratio (RR)  interval (CI) value

Size 2 0.27-0.9 0.022

LVI 2.9 0.18-0.6 <0.001

CA 19-9 2 0.26-0.9 0.022

Albumin 2.7 1.14-6.66 0.024

LVI: lymphovascular invasion; CA: carbohydrate antigen

Figure 3. Survival plot according to preoperative biliary 
drainage status (p=0.737).

0.00 20.00 40.00 60.00 80.00 100.00

C
u

m
u

la
ti

v
e

 s
u

rv
iv

a
l

Survival

1.0

0.8

0.6

0.4

0.2

0.0

.00
1.00

1.00-censored

Preoperative 

intervention

.00-censored

75

Ulus Cerrahi Derg 2015; 31: 72-7



in our study was related to the proportionally more ampulla 

Vateri tumors in our series.

Hatzaras et al. (18) identified that tumor origin (pancreas), 

positive surgical margins, presence of lymph node metasta-

sis, LVI and perineural invasion negatively affect survival in 

periampullary cancer patients according to univariate analy-

sis. The Cox hazard test identified only the presence of neural 

invasion and lymph node metastasis as negative factors on 

survival. Yoon et al. (23) found bilirubin level of >7 mg/dL and 

preoperative CA 19-9 level of 37 U/mL as negative prognostic 

factors that affect survival on multivariate analysis of 176 sur-

gically treated pancreatic cancer patients. In a similar study 

by Kim et al. (2) tumors originating from the pancreas, tumor 

size greater than 2 cm, lymph node positivity and classic PD 

were reported as poor prognostic factors on univariate analy-

sis. In the multivariate analysis performed in the same study, 

originating from pancreas and lymph node involvement has 

been reported as independent prognostic factors for poor 

prognosis. In our study, on univariate analysis, age (<65 or 

≥65), lymph node metastasis, differentiation status (well or 

moderate-poor) and presence of preoperative biliary drain-

age (PTC and/or ERCP) did not affect prognosis. The negative 

factors affecting prognosis in univariate analysis were identi-

fied as tumor size ≥2 cm, pancreatic tumor origin, LVI posi-

tivity, preoperative CA19-9 level greater than 100 U/mL, pre-

operative albumin level <2.5 g/dL, and preoperative serum 

bilirubin value of ≥5 mg/dL. In multivariate analysis that were 

conducted with significant variables on univariate analysis; 

tumor size ≥2 cm, presence of LVI, preoperative albumin level 

<2.5 g/dL, and preoperative CA19-9 levels ≥100 U/mL were 

identified as independent prognostic factors with a negative 

impact on survival.

CONCLUSION

Lymphovascular invasion is not a prognostic factor that can 

be used in the selection of appropriate patients in the pre-

operative period, since it is a postoperative finding. Tumor 

size, CA 19-9 and albumin levels were identified as indepen-

dent prognostic factors that can be used in the selection of 

patients with periampullary cancer for PD. Albumin level is a 

factor that can be corrected with proper nutritional support 

and preoperative albumin replacement. We may use these 

prognostic factors to select patients for PD and to predict 

postoperative survival rates.

Ethics Committee Approval: Ethics committee approval was re-

ceived for this study from the ethics committee of Ondokuz Mayıs 

University Faculty of Medicine (30.11.2012).

Informed Consent: We only considered the ethical committe ap-

proval due to retrospective characteristic of the research. No written 

informed consent was obtained.

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept - T.D.Ş.; Design - T.D.Ş., K.T.; Supervi-

sion - K.T., K.E.; Funding - T.D.Ş., B.K.; Materials - T.D.Ş., B.K.; Data Col-

lection and/or Processing - T.D.Ş., B.K.; Analysis and/or Interpretation 

- T.D.Ş., K.T., B.K.; Literature Review - T.D.Ş., B.K.; Writer - T.D.Ş.; Critical 

Review - K.T., K.E.; Other - T.D.Ş.

Conflict of Interest: No conflict of interest was declared by the au-

thors.

Financial Disclosure: The authors declared that this study has re-

ceived no financial support.

REFERENCES

1. Noor MT, Vaiphei K, Nagi B, Singh K, Kochnar R. Role of needle 

knife assisted ampullary biopsy in the diagnosis of periampul-

lary carcinoma. World J Gastrointest Endosc 2011; 3: 220-224. 

[CrossRef]

2. Kim K, Chie EK, Jang JY, Kim SW, Han SW, Oh DY, et al. Prognostic 

significance of tumour location after adjuvant chemoradiother-

apy for periampullary adenocarcinoma. ClinTransl Oncol 2012; 

14: 391-395. [CrossRef]

3. Kim CG, Jo S, Kim JS. Impact of surgical volume on nation wide 

hospital mortality after pancreaticoduodenectomy. World J Gas-

troenterol 2012; 18: 4175-4181. [CrossRef]

4. Beger HG, Treitschke F, Gansauge F, Harada N, Hiki N, Mattfeldt 

T. Tumor of the ampulla of Vater: experience with local or radical 

resection in 171 consecutively treated patients. Arch Surg 1999; 

134: 526-532. [CrossRef]

5. Beger HG, Rau B, Gansauge F, Poch B, Link KH. Treatment of 

pancreatic cancer: Challenge of the facts. World J Surg 2003; 27: 

1075-1084. [CrossRef]

6. Jarufe NP, Coldham C, Mayer AD, Mirza DF, Buckels JA, Bramhall 

SR. Favourable prognostic factors in a large UK experience of ad-

enocarcinoma of the head of the pancreas and periampullary 

region. Dig Surg 2004; 21: 202-209. [CrossRef]

7. Johnson CD, Ozmen MM. Pankreas kanseri. In. Temel Cerrahi. 

Sayek İ (ed). Ucuncu baskı. Ankara: Guneş Kitabevi. 2004: 1429-

1436.

8. Nuzzo G, Clemente G, Cadeddu F, Giovannini I. Palliation of un-

resectable periampullary neoplasms: “surgical” versus “non-sur-

gical” approach. Hepatogastroenterology 2004; 51: 1282-1285. 

9. Mersin HH, Yıldırım E, İrkin F, Berberoğlu U, Gülben K. Düşük 

yoğunluklu bir merkezde pankreatikoduodenektomi deneyimi. 

Ulus Cerrahi Derg 2010; 20: 18-23.

10. Howard JM. Development and progress in resective surgery for 

pancreatic cancer. World J Surg 1999; 23: 901-906. [CrossRef]

11. Crile G Jr. The advantages of bypass operations over radical pan-

creatoduodenectomy in the treatment of pancreatic carcinoma. 

Surg Gynecol Obstet 1970; 130: 1049-1053. 

12. Shapiro TM. Adenocarcinoma of the pancreas: a statistical analy-

sis of biliary bypass vs Whipple resection in good risk patients. 

Ann Surg 1975; 182: 715-721. [CrossRef]

13. Gudjonsson B. Cancer of the pancreas: 50 years of surgery. Can-

cer 1987; 60: 2284-2303. [CrossRef]

14. Monge JJ, Judd ES, Gage RP. Radical pancreaticoduodenectomy: 

a 22-year experience with complications, mortality rate and sur-

vival rate. Ann Surg 1964; 160: 711-722. 

15. Lansing PB, Blalock JB, Ochsner JL. Pancreaticoduodenectomy: a 

retrospective review 1949-1969. Am Surg 1972; 38: 29-86.

16. Gilsdorf RB, Spanos P. Factors  influencing morbidity and 

mortality in pancreaticoduodenectomy. Ann Surg 1973; 177:  

332-337. 

17. Riall TS, Cameron JL, Lillemoe KD, Winter JM, Campbell KA, 

Hruban RH, et al. Resected periampullary adenocarcinoma: 

5-year survivors and their 6- to 10-year follow up. Surgery 2006; 

140: 764-772. [CrossRef]76

Şeren et al.
Survival after pancreaticoduodenectomy



18. Hatzaras I, George N, Muscarella P, Melvin S, Ellison EC, 

Bloomston M. Predictors of survival in periampullary cancers 

following pancreaticoduodenectomy. Ann Surg Oncol 2010; 17: 

991-997. [CrossRef]

19. Sosa JA, Bowman HM, Gordon TA, Bass EB, Yeo CJ, Lillemoe KD, 

et al. Importance of hospital volume in the overall management 

of pancreatic cancer. Ann Surg 1998; 228: 429-438. [CrossRef]

20. Michelassi F, Erroi F, Dawson PJ. Experience with 647 consecutive 

tumors of the duodenum, ampulla, head of the pancreas and dis-

tal common bile duct. Ann Surg 1989; 210: 544-556. [CrossRef]

21. Anderson HB, Baden H, Brahe NE, Burcharth F. Pancreaticoduo-

denectomy for periampullary adenocarcinoma. J Am Coll Surg 

1994; 179: 545-552.

22. Cameron JL, Riall TS, Coleman JA, Belcher KA. One thousand 

consecutive pancreaticoduodenectomies. Ann Surg 2006; 244: 

10-15. [CrossRef]

23. Yoon KW, Heo JS, Choi DW, Choi SH. Factors affecting long-term 

survival after surgical resection of pancreatic ductal adenocarci-

noma. J Korean Surg Soc 2011; 81: 394-401. [CrossRef]

77

Ulus Cerrahi Derg 2015; 31: 72-7


