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Introduction 

�  Démographie générale : vieillissement de la 
population 
¡  Augmentation de l’espérance de vie 

�  Epidémiologie oncologique : pathologie du sujet âgé 
¡  Augmentation de la prévalence (1) 

�  Solutions thérapeutiques : supériorité de la résection 
chirurgicale 
¡  Augmentation de la survie globale dans les cancers de la région 

péri-ampullaire (2) 

(1)©La situation du cancer en France en 2010 
(2)Wagner et al. Br J Surg. 2004 



Introduction 

�  Attitude pratique :  
¡  Notions de résécabilité et d’opérabilité 
¡  Taux de résection chirurgicale parmi les sujets résécables : 

environ 1/3 (1) 

¡  Evaluation chirurgicale à partir de 65 ans : - 9% de chances par 
année supplémentaire (1) 

(1)Riall et al. Adv Surg. 2009 



Introduction 

�  Risques liés à l’acte chirurgical chez le sujet âgé (1) 

¡  Augmentation de la morbi-mortalité 
¡  Augmentation de la durée d’hospitalisation 
¡  Perte d’autonomie 

�  Facteurs de risque de complication post-opératoire (2) 

¡  Age chronologique 
¡  Comorbidités 
¡  Statut fonctionnel et cognitif 

(1)Riall et al. Ann Surg. 2008 
(2)Riall et al. Adv Surg. 2009 



Introduction  

  n 
Age 
(yr) 

Morbidity 
(%) 

Mortality 
(%) 

Kairaluoma, 
1987 21 >70 47,6 9,5 
Spencer,  
1990 31 >70 31,0 12,0 
Delcore,  
1991 42 >70 14,0 5,0 
Cameron, 
1991 37 >70 62,0 0,0 
Hannoun, 
1993 44 >70 36,0 4,5 
Kayahara, 
1994 28 >70 54,0 18,0 
Fong,  
1995 138 >70 45,0 6,0 
Vickers,  
1996 21 >70 44,0 0,0 
Di Carlo,  
1998 24 >70 39,0 6,0 
Sohn,  
1998 46 >80 57,0 4,3 
Magistrelli, 
1998 29 >70 31,0 0,0 

  n 
Age 
(yr) 

Morbidity 
(%) 

Mortality 
(%) 

Bottger,  
1999 57 >70 56,1 5,3 
Al Sharaf, 
1999 27 >70 44,4 7,4 
Bathe,  
2000 16 >75 69,0 25,0 
Bathe,  
2001 19 >75 57,9 21,0 
Burcharth, 
2001 34 >70 47,0 12,0 
Hodul,  
2001 48 >70 39,6 0,0 
Richter, 
 2002 93 >70 23,6 3,2 
Chen,  
2003 16 >80 51,0 13,0 
Lightner,  
2004 30 >75 70,0 3,0 
Makari,  
2006         
Scurtu,  
2006 32 >75 50,0 6,2 



Problématique 

�  L’âge chronologique grève-t-il le pronostic après 
chirurgie pancréatique ? 

 

¡  Existe-t-il des critères prédictifs péjoratifs pouvant contre-
indiquer l’acte chirurgical chez les sujets âgés ? 



Méthodologie 

De 1996 à 2009 : 
285 DPC 

82 patients  
≥ 70 ans (1) (30%) 

41 patients appariés 
 vs < 70 ans 

•  Selon sexe, IMC (2), 
ASA (3),  et stade 
tumoral 

Etude rétrospective 

•  Paramètres 
pré, per et 
post-
opératoires 

(1) Lang. Gerontology. 2009 
(2)Benns et al. Ann Surg Oncol. 2009 
(3)Casadei et al. World J Surg. 2006 



Méthodologie 

�  Critères d’appariemment : 

Diagnostic histologique n (par groupe de patient) 

Tumeur bénigne 6 (15%) 

Adénocarcinome pancréatique 21 (51%) 

Autre carcinome péri-ampullaire 14 (34%) 

classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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Résultats 

�  Paramètres pré-opératoires 

classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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Résultats 

�  Paramètres pré-opératoires 

classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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Résultats 

�  Paramètres per-opératoires 

Age 
< 70 ans 

Age 
≥ 70 ans 

 
P  

Besoins transfusionnels 
(n) 26,000 26,000 >0,9999 
Nombre moyen de CGR 
transfusés (/patient) 3,897 5,621 0,2501 
Temps opératoire (min) 368,732 337,146 0,0367 



Résultats 

�  Données anatomopathologiques 

classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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Résultats 

�  Paramètres post-opératoires 

classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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Résultats 

�  Paramètres post-opératoires 

classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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Résultats 

�  Paramètres post-opératoires 

classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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Résultats 

�  Paramètres post-opératoires 

classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.

Pancreas & Volume 40, Number 6, August 2011 Pancreaticoduodenectomy in Elderly: Matched Study

* 2011 Lippincott Williams & Wilkins www.pancreasjournal.com 921

Copyright © 2011 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

classification.13 Pancreatic fistula was defined according to the
International Study Group on Pancreatic Fistula (ISGPF) defi-
nition,14 which defines it as ‘‘a drain output of any measurable
volume of fluid on or after postoperative day 3 with an amylase
content greater than 3 times the serum amylase activity.’’ The
patients were followed up at regular intervals in the outpatient
clinic. Occurrence of an exocrine or endocrine pancreatic
insufficiency was noted. Exocrine pancreatic insufficiency was
defined as the use of a pancreatic substitute. Endocrine pancre-
atic insufficiency was defined as a de novo diabetes or aggra-
vation of pre-existing diabetes. Overall survival, 5-year survival,
and disease-free survival were also evaluated. Results are ex-
pressed as mean T SD when possible, if not as absolute value
(percent). Qualitative W2 and quantitative Student tests were used
to compare the 2 groups of patients. P G 0.05 was considered
statistically significant. Data analyses were performed using
STATVIEW software (SAS Institute Inc, Cary, NC).

RESULTS
Both groups of 41 patients each were well matched for sex,

BMI, ASA score, and tumor stage (Table 1). Seventy patients
(85%) were ASA 1 or 2. All patients had periampullary carci-
noma. Forty-six patients (56%) had malignant tumor classified
as stage IIB or higher. In the first group, 19 patients (46%) were
older than 75 years, and 7 patients (17%) were older than
80 years.

Subsequent analysis revealed that the 2 groups were com-
parable in pre-existing cardiopulmonary comorbidities, preop-
erative bilirubin level, and number requiring preoperative
endoscopic drainage of the biliary tract (Table 2). However,

the preoperative levels of CA19-9 (P = 0.0380) and hemoglobin
(P = 0.0307) and the number of patients with pre-existing dia-
betes (P = 0.0456) were significantly lower in group 1.

Perioperative parameters were comparable except for the
shorter operating time in the older patients (337 vs 368 minutes,
P = 0.0367). Length of stay in the intensive care unit and
blood transfusion requirements were similar. Length of stay was
2.5 days in group 1 (vs 2.3 days in group 2, P = 0.6472).

TABLE 1. Criteria for Matching Patients Undergoing PD,
Categorized by Age

Age G70 Years Age Q70 Years P

n 41 41
Age, mean (SD), yr 59.6 (7.9) 75.3 (4.1) G0.0001*
Sex 9, 21 / S, 20 9, 21 / S, 20 90.9999
BMI, mean (SD) 24.9 (0.6) 23.5 (3.5) 0.0727

*Test was significant when P G 0.05.

TABLE 2. Medical History and Preoperative Medical
Characteristics of Patients Undergoing PD, Categorized
by Age

Age
G70 Years

Age
Q70 Years P

n 41 41
Diabetes past history 11 (27%) 4 (10%) 0.0456*
Hypertension 15 (37%) 20 (49%) 0.2643
Cardiac past history 1 (2.5%) 0 0.3576
Pulmonary past 2 (5%) 1 (2.5%) 0.5553
Preoperative drainage
(biliary prosthesis)

5 (12%) 3 (7%) 0.4567

CA19-9 rate, mean (SD), unit 587 (782) 230 (263) 0.0380*
Preoperative bilirubin rate,
mean (SD) mmol/L

196 (157) 216 (196) 0.6396

Preoperative hemoglobin rate,
mean (SD), g/dL

12.8 (1.5) 12.1 (1.5) 0.0307*

*Test was significant when P G 0.05.

TABLE 3. Postoperative Outcomes of Patients Undergoing
PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Postoperative hemoglobin
rate, mean (SD), g/dL

11.1 (1.8) 11.5 (1.8) 0.3295

Enteral alimentation
duration, mean (SD), d

16 (12) 20 (26) 0.3769

Time to recharge,
mean (SD), d

11.5 14.4 0.0180

Complications (All together) 32 (78%) 29 (71%) 0.4478
Clavien III 7 8
Clavien IV 1 5

Surgical complications 90.05
Abdominal wall abscess 0 1 (2.5%)
Intra-abdominal abscess 3 (7.3%) 1 (2.5%)
Hemorrhage 1 (2.5%) 5 (12%)
Pancreatic fistula 6 (15%) 8 (19.5%)
Delayed gastric emptying 18 (44%) 13 (32%)

Medical complications 90.05
Cardiac complication nk nk
Thromboembolic

complication
0 1 (2.5%)

Neurological complication nk nk
Infection of central venous

catheter
1 (2.5%) 1 (2.5%)

In-hospital death (Clavien V) 1 (2.5%) 2 (5%) 0.5564
Length of stay, mean (SD), d 29 30 0.7776
Length of follow-up,

mean (SD), y
2.4 (2.8) 1.8 (2.2) 0.2412

Long-term death 17 (41.5%) 19 (46%) 0.4884
Postoperative diabetes

occurrence
6 (15%) 2 (5%) 0.1355

Postoperative use of Creon
occurrence

17 (41%) 16 (39%) 0.8953

*Test was significant when P G 0.05.
d indicates days; nk, not known; y, years.

TABLE 4. Anatomopathologic Characteristics of Patients
Undergoing PD, Categorized by Age

Age
G70 Years

Age
Q70 Years P

Benign tumor 6 (15%) 6 (15%) 0.9678
Invaded lymph nodes (N+),
mean (SD)

2.0 (2.8) 1.3 (1.8) 0.2073

Removed lymph nodes (N),
mean (SD)

14.5 (8.3) 10.2 (5.8) 0.0097*

Ratio N+/N, mean (SD) 0.13 (0.18) 0.13 (0.17) 0.9655
Perinervous emboli 16 (39%) 15 (37%) 0.8198

*Test was significant when P G 0.05.
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Résultats 

�  Survie globale 

Transfusion requirements were for 26 patients (63%) in each
group (P 9 0.9999). Eight patients (10%) had a portal vein re-
section: 5 (12%) in group 1 and 3 (7%) in group 2 (P = 0.4121).
The analysis of the postoperative course did not show a signif-
icant difference between the 2 groups regarding complications
(P = 0.4472), length of hospital stay (P = 0.7776), and peri-
operative mortality (P = 0.5527). Overall complication rate was
74%, and 30-day mortality was 3.7% (Table 3). In the second
group, 2 patients died in the hospital (1 of uncontrolled sepsis,
1 of respiratory failure), whereas 1 patient died in group 1
(uncontrolled sepsis). Only the time to discharge was different
(P = 0.0180), with the elderly patients staying a mean of 14 days
versus 11 days in the younger group.

The analysis of the histopathologic data (Table 4) did not
show any difference between the 2 groups, except for the number
of harvested lymph nodes (P = 0.0097), which was less in the
elderly group of patients (10 vs 14).

The mean duration of follow-up was 2.1 years, with
36 patients (44%) dead. In the long term, 17 patients died in
group 1 (1, pulmonary embolism; 1, cachexia; 1, hemorrhage; 2,
cardiopulmonary failure; and 12 recurrences), versus 19 patients
in group 2 (1, urinary sepsis; 2, cachexia; and 16 recurrences).
There was no significant difference in survival (Fig. 1) or in
occurrence of pancreatic insufficiency between the 2 groups
(Table 3).

DISCUSSION
Caring for patients with cancer has become a major public

health issue, and the progressively aging population will con-
tinue to increase the demands on the health care system. In line
with this trend, digestive cancer rates are increasing in developed
countries, and age is considered a major risk factor. Two thirds
of patients with pancreatic cancer are older than 65 years.2

Surgical resection offers the only potential curative therapy for
this malignant disease.4,5 Despite advances in surgical tech-

nique, this operation is always burdened with a major mor-
bidity.5,15 For this reason, chronological age has often been used
as argument against surgical resection.6 Review of the current
literature does not offer a clear consensus regarding this issue.
First, the age used to define the ‘‘elderly’’ patient group varies
significantly among the different studies. Seventy is a common
but arbitrary limit used to define the elderly population. Second,
the morbidity and mortality rates do not uniformly correlate
with the age of the patients. Most but not all the studies report
the same survival rates after pancreatic resection whatever
the age.6,16Y25

The aim of this study was thus to illustrate that chrono-
logical age alone does not contribute to a worse outcome in
morbidity and mortality rates and should not be a contraindi-
cation to potentially curative surgery.

The early studies of PD performed in the elderly were
mainly retrospective studies from high-volume centers, and they
demonstrated that operative morbidity and mortality were sig-
nificantly reduced by better surgeon experience.7 Subsequently,
larger population-based studies were performed to challenge
the aforementioned findings.6,16

These studies, however, did not take into consideration
the heterogeneity within the study population. For example, in
a study by Riall et al,6 the elderly population had more comor-
bidities and tumors of poorer prognosis than the younger
patients. Differences were observed in terms of sex (more
women), primitive pathology (more cancer, mainly periampul-
lary), comorbidities and alteration of the general conditions, and
location of cares (not often in high-volume centers) among the
older population. Our study was carried out in a single center
and by consultant surgeons specialized in pancreatic surgery. In
addition, we matched the elderly (group 1) and young patients
(group 2) for ASA score, BMI, sex, and tumor staging in an
attempt to decrease the bias brought about by the aging process.

Fong et al26 reported that a major predictive factor for
complications was a history of cardiac disease, pneumonia,
thoracic irradiation, and the quantity of perioperative blood loss.
In this study, although the preoperative hemoglobin levels were
significantly lower (P = 0.03) in the elderly patients, periopera-
tive blood loss and blood transfusion requirements were not
significantly different. There were understandably more patients
with diabetes in the elderly group, but this did not affect the
overall outcome.

The major differences between the 2 groups were a lower
preoperative CA19-9 level, shorter operating time, and less
lymph nodes removed in the elderly patient group.

CA19-9 is a useful, though not a precise, indication of
tumor burden and differentiation. Berger et al27 reported that the
preoperative CA19-9 level is an independent survival prognostic
factor, with levels lower than 180 units, conferring a better
survival (hazard ratio, 3.53; P G 0.0001) and a corresponding
reduction of risk of death of 72%. In our series, the tumor staging
was a criterion match, but histologically, the aged patients
probably had a less aggressive cancer.

The number of lymph nodes removed was less in the elderly
group, with a mean of 10 harvested lymph nodes. However,
Pawlik et al28 showed that the extent of lymphadenectomy was
not statistically linked to survival (P = 0.25) even if less than
12 lymph nodes were harvested. More importantly, it was the
lymph nodes ratio of positive to total nodes removed that was the
vital factor predicting survival. In our series, this ratio was not
statistically different between the 2 groups.

The duration of surgery was shorter among the aged
patients (P = 0.04). This element has been reported by other
series. This may be linked to the willingness to shorten the acts

FIGURE 1. Survival of patients undergoing PD, categorized by
age (Kaplan-Meier curves).
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Résultats 

�  Survie sans récidive 

Transfusion requirements were for 26 patients (63%) in each
group (P 9 0.9999). Eight patients (10%) had a portal vein re-
section: 5 (12%) in group 1 and 3 (7%) in group 2 (P = 0.4121).
The analysis of the postoperative course did not show a signif-
icant difference between the 2 groups regarding complications
(P = 0.4472), length of hospital stay (P = 0.7776), and peri-
operative mortality (P = 0.5527). Overall complication rate was
74%, and 30-day mortality was 3.7% (Table 3). In the second
group, 2 patients died in the hospital (1 of uncontrolled sepsis,
1 of respiratory failure), whereas 1 patient died in group 1
(uncontrolled sepsis). Only the time to discharge was different
(P = 0.0180), with the elderly patients staying a mean of 14 days
versus 11 days in the younger group.

The analysis of the histopathologic data (Table 4) did not
show any difference between the 2 groups, except for the number
of harvested lymph nodes (P = 0.0097), which was less in the
elderly group of patients (10 vs 14).

The mean duration of follow-up was 2.1 years, with
36 patients (44%) dead. In the long term, 17 patients died in
group 1 (1, pulmonary embolism; 1, cachexia; 1, hemorrhage; 2,
cardiopulmonary failure; and 12 recurrences), versus 19 patients
in group 2 (1, urinary sepsis; 2, cachexia; and 16 recurrences).
There was no significant difference in survival (Fig. 1) or in
occurrence of pancreatic insufficiency between the 2 groups
(Table 3).

DISCUSSION
Caring for patients with cancer has become a major public

health issue, and the progressively aging population will con-
tinue to increase the demands on the health care system. In line
with this trend, digestive cancer rates are increasing in developed
countries, and age is considered a major risk factor. Two thirds
of patients with pancreatic cancer are older than 65 years.2

Surgical resection offers the only potential curative therapy for
this malignant disease.4,5 Despite advances in surgical tech-

nique, this operation is always burdened with a major mor-
bidity.5,15 For this reason, chronological age has often been used
as argument against surgical resection.6 Review of the current
literature does not offer a clear consensus regarding this issue.
First, the age used to define the ‘‘elderly’’ patient group varies
significantly among the different studies. Seventy is a common
but arbitrary limit used to define the elderly population. Second,
the morbidity and mortality rates do not uniformly correlate
with the age of the patients. Most but not all the studies report
the same survival rates after pancreatic resection whatever
the age.6,16Y25

The aim of this study was thus to illustrate that chrono-
logical age alone does not contribute to a worse outcome in
morbidity and mortality rates and should not be a contraindi-
cation to potentially curative surgery.

The early studies of PD performed in the elderly were
mainly retrospective studies from high-volume centers, and they
demonstrated that operative morbidity and mortality were sig-
nificantly reduced by better surgeon experience.7 Subsequently,
larger population-based studies were performed to challenge
the aforementioned findings.6,16

These studies, however, did not take into consideration
the heterogeneity within the study population. For example, in
a study by Riall et al,6 the elderly population had more comor-
bidities and tumors of poorer prognosis than the younger
patients. Differences were observed in terms of sex (more
women), primitive pathology (more cancer, mainly periampul-
lary), comorbidities and alteration of the general conditions, and
location of cares (not often in high-volume centers) among the
older population. Our study was carried out in a single center
and by consultant surgeons specialized in pancreatic surgery. In
addition, we matched the elderly (group 1) and young patients
(group 2) for ASA score, BMI, sex, and tumor staging in an
attempt to decrease the bias brought about by the aging process.

Fong et al26 reported that a major predictive factor for
complications was a history of cardiac disease, pneumonia,
thoracic irradiation, and the quantity of perioperative blood loss.
In this study, although the preoperative hemoglobin levels were
significantly lower (P = 0.03) in the elderly patients, periopera-
tive blood loss and blood transfusion requirements were not
significantly different. There were understandably more patients
with diabetes in the elderly group, but this did not affect the
overall outcome.

The major differences between the 2 groups were a lower
preoperative CA19-9 level, shorter operating time, and less
lymph nodes removed in the elderly patient group.

CA19-9 is a useful, though not a precise, indication of
tumor burden and differentiation. Berger et al27 reported that the
preoperative CA19-9 level is an independent survival prognostic
factor, with levels lower than 180 units, conferring a better
survival (hazard ratio, 3.53; P G 0.0001) and a corresponding
reduction of risk of death of 72%. In our series, the tumor staging
was a criterion match, but histologically, the aged patients
probably had a less aggressive cancer.

The number of lymph nodes removed was less in the elderly
group, with a mean of 10 harvested lymph nodes. However,
Pawlik et al28 showed that the extent of lymphadenectomy was
not statistically linked to survival (P = 0.25) even if less than
12 lymph nodes were harvested. More importantly, it was the
lymph nodes ratio of positive to total nodes removed that was the
vital factor predicting survival. In our series, this ratio was not
statistically different between the 2 groups.

The duration of surgery was shorter among the aged
patients (P = 0.04). This element has been reported by other
series. This may be linked to the willingness to shorten the acts

FIGURE 1. Survival of patients undergoing PD, categorized by
age (Kaplan-Meier curves).
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p < 0,05 
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Discussion 

�  Morbidité : 74% 
¡  Entre 14 et 70% dans la littérature (1) 

¡  ≠ littérature : non liée à l’âge chronologique (2) 

¡  Pas de différence y compris pour les complications graves 
¡  Complications médicales non évaluées :  
Augmentation des complications neurologiques (2)  
et cardiaques (3) ? 
(NS) 

(1)Sauvanet. J Chir. 2008 
(2)Riall. Adv Surg. 2009 
(3)Hodul et al. Am Surg. 2001 
(4)Makary et al. J Gastrointest Surg. 2006 



Discussion 

�  Mortalité : 4% 
¡  < 5% dans la littérature (1) 
¡  ≠ littérature : non liée à l’âge chronologique (2) 

 

(1)Sauvanet. J Chir. 2008 
(2)Riall. Adv Surg. 2009 



Discussion 

�  Survie à 5 ans : 25% 
¡  5 à 15 % dans la littérature (1) 

¡  ≠ littérature : non liée à l’âge chronologique (2) 

¡  Rejoint la survie de la population de même génération non 
malade (3) 

(1)  Sauvanet. J Chir. 2008 
(2) Riall. Adv Surg. 2009 
(3) Makari et al. J Gastrintest Surg. 2006 



Discussion 

�  Autonomie 
¡  Non évaluée 
¡  Perte d’autonomie ?  
Perte d’autonomie en sortie d’hospitalisation (1) :   

 > 70 ans : 20% 
 < 70 ans  : 3 à 10%     p < 0,05 

 

Riall. Adv Surg. 2009 



Discussion 

Facteurs de risque : 
�  Age 

¡  Etude cas-témoin 

�  Comorbidités 
¡  Appariemment : sexe, BMI, ASA 
¡  Pas de différence dans les antécédents 



Discussion 

�  Aggressivité de la tumeur 
¡  Appariemment : stade tumoral 
¡  Diabétiques, CA19-9, curage ganglionnaire, temps opératoire :  
reflet de l’auto-limitation ? (1) 

÷ Taux de résection chirurgicale parmi les sujets résécables : environ 
1/3 

÷ Evaluation chirurgicale à partir de 65 ans : - 9% de chances par 
année supplémentaire 

 

(1) Riall. Adv Surg. 2009 



Discussion 

 
�  L’âge seul ne doit pas être une contre-indication au 

geste chirurgical 

�  Postulat 
¡  Les sujets âgés ont le même risque opératoire que les sujets 

jeunes à âge physiologique égal 



Discussion 

�  Evaluation de l’âge physiologique 
ou Evaluation Gériatrique Multidimensionnelle (EGM) 

¡  Concept de vulnérabilité liée au vieillissement (1) 
¡  Atteint ¼ de la population à > 75 ans 
¡  Justifie une évaluation gériatrique (2)  
si sujet de > 80 ans, 
 ou entre 70 et 80 ans si (et/ou) : 

÷ Syndrome gériatrique (troubles de la marche, incontinence, 
démence et/ou malnutrition) 

÷ ≥ 3 facteurs de comorbidité 
÷ Perte d’autonomie dans les activités quotidiennes 

(1)  Lang. Gerontology. 2009 
(2) ©Evaluation Gériatrique standardisée en oncologie. 



Discussion 

Evaluation gériatrique : 3 catégories de sujets âgés (1)  
�  « fit elderly » : 

¡  Sujet âgé sans comorbidité ni vulnérabilité : 
thérapeutiques standards 

�  « frail elderly » :  
¡  Sujet âgé vulnérable, comorbidités modérées ou pathologie 

gériatrique ou risque de dépendance :  
adaptation des thérapeutiques 
¡  Sujet fragiles avec comorbidités importantes et dépendance 

installée : 
prise en charge symptomatique et palliative 

(1)Jones et al. J Am Geriatr Soc. 2004 



Conclusion 

�  Vieillissement de la population 
¡  Augmentation des prévalences 
¡  Augmentation de l’espérance de vie 

�  EBM 
¡  L’âge chronologique n’est pas une contre-indication à la 

chirurgie 

�  Pratique clinique 
¡  Accès aux soins différent dès que le sujet est âgé 

�  Hétérogénéité de la population âgée 
�  Standardisation 

¡  L’évaluation du risque opératoire lié à l’âge physiologique : le 
PACE 



Conclusion 

�  Tests inclus dans le « Pre-operative Assessment of Cancer 
in the Elderly » (PACE) : 
¡  Satariano’s index of co-morbidities (SIC),  
¡  Mini mental state (MMS),  
¡  Activities of daily living (ADL) 
¡  Instrumental activities of daily living (IADL) 
¡  Geriatric Depression Scale (GDS) 
¡   Brief Fatigue Inventory (BFI)  
¡   ECOG performance status (PS) 
¡   American Society Anesthesiologists (ASA) grade 

PACE participants. Crit Rev Oncol Hematol. 2008  



Conclusion 

�  Pre-operative Assessment of Cancer in the Elderly (PACE) : 158 Preoperative assessment in elderly cancer patients / Critical Reviews in Oncology/Hematology 65 (2008) 156–163

Table 1
Instruments included in PACE

Instrument Acronym Scored Meaning

Mini-mental state inventory [14] MMS 10–30 Increasing score = increasing cognitive capacity
Activities of daily living [15] ADL 0–6 Increasing score = increasing dependency
Instrumental activities of daily living [16] IADL 0–8 Increasing score = increasing independency
Geriatric depression scale [17] GDS 0–15 Increasing score = increasing depression
Brief fatigue inventory [12] BFI 0–90 Increasing score = increasing fatigue
ECOG performance status [18] PS 0–4 Increasing score = increasing disability
American society for anaesthesiologist scale [19] ASA 1–4 Increasing score = increasing risk of death
Satariano’s index of co-morbidities [20] SIC 0–6 Increasing score = increasing number of key co-morbidities

graded as absent, minor, or major were recorded (Appendix
A).

2.5. Data collection procedure

PACE was administered within two weeks prior to planned
surgery. The 20-min interview was typically conducted on
the day before surgery by a dedicated trials nurse or a
student doctor [21]. Co-morbidities on admission were iden-
tified from the patient’s medical records and were used
to complete Satariano’s modified index of co-morbidities
[20]. All patient information was recorded on anonymised
forms, that were collated by the local institution and sent
in batches to the coordinating institution (University of Liv-
erpool, UK). The data were cleaned and checked and then
transferred to a computerised database for statistical analy-
sis.

2.6. Statistical methods

2.6.1. Components of PACE
To define a poor health outcome for each pre-surgical

PACE component, total scores were dichotomised. The
categorisations made were: MMS (24–30 “normal” vs.
18–23 “abnormal”) [14]; ADL (0 “independent” vs. >0
“dependent”) [15]; IADL (8 “independent” vs. <8 “depen-
dent”) [16]; GDS (0–4 “not depressed” vs. >4 “depressed”)
[17]; BFI (0–3 “no/mild fatigue” vs. 4–10 “moderate/severe
fatigue”) [12]; PS (0/1 “normal” vs. >1 “abnormal”) [18] and
ASA (1/2 “normal/mild risk” vs. 3/4 “moderate/severe risk”)
[19]. Satariano’s indexed co-morbidities was categorised into
tertiles (0 “none”, 1 “one key comorbidity”, 2+ “two or more
key co-morbidities”) [20]. Categorisation was made accord-
ing to previously used cut-offs for BFI, CGA and PS whilst
ASA was dichotomised into equal groups to maximise the
efficiency of the analysis [10,12].

To investigate how effective ASA and PS were in clas-
sifying patients’ baseline functional status we compared the
proportion of patients categorised as normal PS and/or nor-
mal ASA who recorded a poor outcome according to other
components of PACE. Internal analysis was also performed
within the three age groups 70–74 years, 75–79 years and
80+ years old.

2.6.2. Thirty-day morbidity
Two dichotomous variables were created for 30-day

morbidity comparing “any” post-surgical complications
with “no” complications and “major” complications with
“no/minor” complications up to 30 days after surgery. Uni-
variate analysis was conducted investigating the association
between the pre-surgical components of PACE with each
complication variable, adjusted for age, sex, type and stage of
cancer and severity of surgery. To summarise these associa-
tions, Cox regression was used to obtain estimates of relative
risk (RR), with all subjects being allocated a constant time
period for follow-up. Multivariate analysis was conducted
to identify which pre-surgical components of PACE best
described the occurrence of any post-surgical complication.
Forward stepwise Cox regression was used with candidates
for the model being components of PACE that were found
to be univariately associated (p < 0.1) with 30-day morbidity
together with age, sex, type and stage of cancer and severity
of surgery. The entry criteria for the model was set at p = 0.1.
Multivariate analysis was not conducted for major complica-
tions due to the small number of patients experiencing major
post-surgical complications.

To estimate how well components of PACE entered into
the final model described the occurrence of any complication;
the proportion of patients with any complication exposed to
0–n components was calculated. Thus the background level
of complications and the excess post-operative complications
experienced by the potential high-risk group (those exposed
to all components of PACE entered into the final model) could
be estimated.

2.6.3. Thirty-day mortality
Thirty-day mortality was analysed descriptively due to

the small numbers of deaths that occurred in this patient
population.

2.6.4. Hospital stay
A dichotomous variable was constructed based on the hos-

pital stay of the patients. The outcome (an extended hospital
stay) was created based on the median hospital stay for each
of the separate cancer sites. A hospital stay above the median
was classified as positive and below the median as negative for
each cancer site. Univariate and multivariate analyses were


