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  TPN and Pancreatic Resection 

          TPN  Glucose   P 

            (30-35 kcal/kg)       ? 

        (n=60)   (n=57) 

 

 

Major complications          27       13  0.02 

 

Minor complications       32       24  ns 

 

Reoperations          6         3  ns 

 

Median LOS        16       14   ns                         

Brennan MF, et al.   Ann Surg 220: 436; 1994  





Patients and Methods 
 

•  Prospective clinical trial (1994-2000).  

• 212 patients undergoing PD. 
                                        

                                                RANDOM  (after specimen removal) 

  

Parenteral nutrition 

          (n=68) 

Standard enteral nutrition 

                (n=73) 

Enteral immunonutrition (IM) 

                     (n=71) 

The 3 regimens were isocaloric and isonitrogenous (25 kcal/kg; 1.2 g protein/kg) 



Outcome 
 

  IM    Standard  Parenteral 

  - Infect complic (%)                               6 (8.4)*     11 (15.1)        15 (22.1)    

  - Non-infect complic (%)  18 (25.3)     21 (28.7)       25 (36.7) 

  - Major complic (%)  13 (18.3)     13 (17.3)  16 (23.5) 

  - Mortality                                               2 (2.8)          1 (1.4)           4 (5.8) 

  - Sepsis score   5.8 ± 2.4 *    8.1 ± 3.5    10.9 ± 4.1                         

-   Length of stay   15.1 ± 5.4 *   17.0 ± 6.1    18.8 ± 6.4 

 

  * p < 0.05  vs  parenteral and standard 

 

 



  Cyclic vs. continuous EN after PPPD 

          Cyclic Continous   P 

        (n=27)   (n=30) 

 

Nasogastric suction (days)     6.7      9.1  ns 

Enteral nutrition (days)     9.3      10.3  ns 

Small bowel transit time (min)     130      110  ns  

First day of normal diet     12.2      15.7  0.04 

Pts with complications      9 (33%)     11 (37%) ns 

Length of stay (days)      17.5      21.4  0.04 

Pts with DGE       7 (26%)            7 (23%)          ns               

Van Berge MI, et al.   Ann Surg 226: 677; 1997 











Ann. Surg 2004: 240; 845 



Tolerability and nutritional intake (n=650) 

 No G.I. adverse effects    456 ( 70.2% ) 

 

       overcome by 

                 treatment   136 ( 20.9% )  

G.I.adverse effects               

                                               refractory       

       intolerance            58  ( 8.9%)  

                             within POD 4     488 ( 75.1% ) 

 

Nutritional Goal                       POD 4 - POD 7     104 ( 16.0% ) 

 

                             failure        58  ( 8.9% ) 

Early Enteral Nutrition 













Conclusions 

• Early enteral feeding should be considered the first option to 

nourish patients after pancreaticoduodenectomy.  

 

• The use of TPN should be restricted to the few subjects with 

severe malnutrition and intolerance to enteral feeding. 

 

• The administration of immunonutrition improves host defense 

mechanisms, modulates protein synthesis and significantly 

decreases infectious morbidity and hospitalization. 

 

• Fast-track program after PD is safe and feasible. This strategy 

may allow earlier resumption of oral feeding and therefore represent 

an alternative to AN.  



DECISION MAKING IN EVIDENCE-BASED MEDICINE 

1) Benefits of treatment X 

 

2) Risks of treatment X 

 

3) Economic (cost-benefit / effectiveness)  
analysis of  treatment X 

Are the potential clinical benefits of treatment X be worth the  
health care resources consumed ? (not unlimited). 



7 

More 

More 

Same 

Same 

Less 

Less 1 

2 

Effectiveness 
of treatment compared 

with control 

Cost of 
treatment compared 

with control 

Strong dominance for decision: 
 
1=Accept treatment  
2=Reject treatment 
 
Weak dominance for decision: 
 
3=Accept treatment 
4=Reject treatment 
5=Reject treatment 
6=Accept treatment 

9 
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4 

3 5 

Non dominance: No obvious decision. 
 
7=Is added effect worth added cost 
to adopt treatment ? 
8=Is reduced effect acceptable given 
reduced cost to accept treatment ? 
9=Neutral on cost and effect. Other  
reasons to accept treatment ? 

  DOMINANCE FOR DECISION 
  (resolution of the clinical scenario) 









Materials and Methods 

ANALYSIS: 

§ Costs of treating complications  
Costs of clinical nutrition. § . 

§ Effectiveness* of nutrition on outcome. 

§ Based on the above data, cost-comparison and cost- 

effectiveness analysis were carried-out. 

*Definition: Effectiveness is defined as the percent of complication-free 

patients. Thus, this parameter reflects the ability of a treatment X to 

prevent the occurrence of complications. 

Cost-effectiveness is more favorable as more the complication rate in the 

control group is high and the relative difference between treated and 

control group is great. 



Complication-related parameters: 

 

 Diagnostic and therapeutic measures during inpatient stay 
(e.g. lab analysis, microbiological samples, X-ray, ultrasound, 
CT scan, relaparotomy, abscess drainage, etc..) 

 Number of days in the ICU. 

 Daily dose and duration in days of any pharmaceutical 
treatment. 

 Prolonged LOS (to estimate the costs of board, lodging, and 
routine medical and nursing care) 

 Ambulatory treatment after discharge.  

 



 Diagnostic, therapeutic measures and devices to treat 
complications: derived from medical records of each patients 
who developed complications. Costs valued on the National 
List of Sanitary Costs by the Italian Ministry of Health and 
medical Diagnosis-Related-Group reimbursement rate. 

 

 ICU stay: valued at a flat rate per day which covers average 
daily ICU-costs. 

 

 Prolonged LOS: valued by comparing the average LOS of 
patients without complications undergoing the same type of 
surgery. At a daily rate which covers the cost of board, 
lodging, routine medical and nursing care.  

 



















7 

More 

More 

Same 

Same 

Less 

Less 1 

2 

Effectiveness 
of treatment compared 

with control 

Cost of 
treatment compared 

with control 

Strong dominance for decision: 
 
1=Accept treatment  
2=Reject treatment 
 
Weak dominance for decision: 
 
3=Accept treatment 
4=Reject treatment 
5=Reject treatment 
6=Accept treatment 

9 

6 8 

4 

3 5 

Non dominance: No obvious decision. 
 
7=Is added effect worth added cost 
to adopt treatment ? 
8=Is reduced effect acceptable given 
reduced cost to accept treatment ? 
9=Neutral on cost and effect. Other  
reasons to accept treatment ? 

DOMINANCE FOR DECISION 



Conclusions 



Limitations 




