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Nutrition support in surgical patients with colorectal cancer

Yang Chen, Bao-Lin Liu, Bin Shang, Ai-Shan Chen, Shi-Qing Liu, Wei Sun, Hong-Zhuan Yin, Jian-Qiao Yin, Qi Su

Yang Chen, Bao-Lin Liu, Bin Shang, Ai-Shan Chen, Shi-Qing 
Liu, Wei Sun, Hong-Zhuan Yin, Jian-Qiao Yin, Qi Su, Depart­
ment of Surgery, Shengjing Hospital, China Medical University, 
Shenyang 110004, Liaoning Province, China 
Author contributions: Liu BL and Chen Y contributed equally 
to this work; Liu BL, Su Q and Chen Y designed the research; 
Chen Y, Shang B, Chen AS, Liu SQ, Sun W, Yin HZ and Yin JQ 
performed the research; Sun W, Yin HZ and Yin JQ analyzed the 
data; Chen Y, Shang B, Chen AS and Liu SQ wrote the manu­
script; Liu BL and Chen Y revised the paper.
Supported by the Postgraduate Scientific Research Fund of 
Shengjing Hospital, China Medical University 
Correspondence to: Bao-Lin Liu, MD, PhD, Professor, Dep­
artment of Surgery, Shengjing Hospital, China Medical Univer­
sity, No. 36 Sanhao Street, Heping District, Shenyang 110004, 
Liaoning Province, China. liubl55@hotmail.com
Telephone: +86-24-96615-1-31912  Fax: +86-24-96615-1-13631
Received: November 8, 2010           Revised: February 15, 2011 
Accepted: February 22, 2011
Published online: April 7, 2011

Abstract
AIM: To review the application of nutrition support in 
patients after surgery for colorectal cancer, and to prop
ose appropriate nutrition strategies.

METHODS: A total of 202 consecutive surgical patients 
admitted to our hospital with a diagnosis of colon cancer 
or rectal cancer from January 2010 to July 2010, meet-
ing the requirements of Nutrition Risk Screening 2002, 
were enrolled in our study. Laboratory tests were per-
formed to analyze the nutrition status of each patient, 
and the clinical outcome variables, including postopera-
tive complications, hospital stay, cost of hospitalization 
and postoperative outcome, were analyzed.

RESULTS: The “non-risk” patients who did not receive 
postoperative nutrition support had a higher rate of 
postoperative complications than patients who received 
postoperative nutrition support (2.40 ± 1.51 vs  1.23 ± 
0.60, P  = 0.000), and had a longer postoperative hospital 
stay (23.00 ± 15.84 d vs  15.27 ± 5.89 d, P  = 0.009). 
There was higher cost of hospitalization for patients who 
received preoperative total parenteral nutrition (TPN) 

than for patients who did not receive preoperative TPN 
(62 713.50 ± 5070.66 RMB Yuan vs  43178.00 ± 3596.68 
RMB Yuan, P = 0.014). Applying postoperative enteral nu
trition significantly shortened postoperative fasting time 
(5.16 ± 1.21 d vs  6.40 ± 1.84 d, P  = 0.001) and postop-
erative hospital stay (11.92 ± 4.34 d vs  15.77 ± 6.03 d, 
P  = 0.002). The patients who received postoperative TPN 
for no less than 7 d had increased serum glucose levels 
(7.59 ± 3.57 mmol/L vs  6.48 ± 1.32 mmol/L, P  = 0.006) 
and cost of hospitalization (47 724.14 ± 16 945.17 Yuan 
vs  38 598.73 ± 8349.79 Yuan, P  = 0.000). The patients 
who received postoperative omega-3 fatty acids had a 
higher rate of postoperative complications than the pa-
tients who did not (1.33 ± 0.64 vs 1.13 ± 0.49, P = 0.041). 
High level of serum glucose was associated with a high 
risk of postoperative complications of infection.

CONCLUSION: Appropriate and moderate nutritional 
intervention can improve the postoperative outcome of 
colorectal cancer patients. 

© 2011 Baishideng. All rights reserved.
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INTRODUCTION
Colorectal cancer is the fourth most common cancer 
in men and the third most common cancer in women 
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worldwide[1]. It is also a significant cause of  morbidity 
and mortality throughout the world[2]. Malnutrition is 
common in patients presenting for surgical management 
of  colorectal cancer, and multiple factors, such as tumor 
location, tumor type, tumor stage, and preoperative 
radiation or chemotherapy, may predispose the patients to 
malnutrition[3]. Postoperative outcomes, including incidence 
of  complications, morbidity and survival, are usually better 
in the patients who are in a good nutritional condition[4]. 
Comprehensive clinical application of  nutrition support in 
colorectal cancer patients appears to be necessary.

Unfortunately, malnutrition has remained a troublesome 
problem because of  lack of  nutrition support routines and 
a discrepancy between clinical practice and guidelines re­
garding nutrition support [5].

Currently, international guidelines on nutrition support 
have been established, such as the European Society for 
Clinical Nutrition and Metabolism (ESPEN) guidelines and 
the American Society for Parenteral and Enteral Nutrition 
(ASPEN) guidelines. Both are the authoritative guidelines 
at present, and should be followed and used in clinical prac­
tice as appropriate to the specific medical condition. How­
ever, since fewer than one sixth of  the recommendations in 
the current guidelines are Grade A, and more than 50% are 
Grade C[6], more and better controlled trials are needed in 
the specific fields. 

We carried out a retrospective study to evaluate the 
nutritional risk of  colorectal cancer patients who underwe­
nt elective surgery, and assessed the nutrition support pro­
cess by analyzing the postoperative clinical outcomes and 
comparing with the international recommendations or 
guidelines. In particular, we investigated the current status 
of  nutrition support for patients undergoing surgery for 
colorectal cancer, and determined the requirements of  
feasible and appropriate nutrition support strategies for 
such patients.

MATERIALS AND METHODS
Case selection
We reviewed a total of  220 consecutive patients admitted 
to our hospital with a diagnosis of  colon cancer or rectal 
cancer from January 2010 to July 2010, and excluded 18 
patients, including one with hydroperitoneum according to 
the exclusion criteria of  the Nutrition Risk Screening (NRS) 
2002[7], and 17 who had received non-surgical treatment. 
The remaining 202 patients were enrolled in this study.

Methods 
In order to evaluate the clinical effect of  different nutr­
itional strategies in colorectal cancer patients with dif­
ferent nutritional status, we stratified the patients into 
fiv­e groups. 

In Group A, to evaluate the effect of  NRS score, we 
excluded the patients who received preoperative nutritional 
support, and divided the remaining 199 patients into a 
“non-risk” group (n = 148) whose NRS score was 0-2, and 
an “at-risk” group (n = 51) whose NRS score was ≥ 3. 
We further divided the two groups into two subgroups, a 

nutrition support group (NS) who received postoperative 
nutrition support and a non-nutrition support group (NNS) 
who did not receive postoperative nutrition support (Table 
1). Diagnosis and tumor stage were used to illustrate pre­
operative health status. The tumor stage was determined 
according to the 7th edition of  the AJCC cancer staging 
manual (American Joint Committee on Cancer)[8]. Com­
plications, postoperative hospital stay, cost of  hospitaliza­
tion and postoperative outcomes were used to assess the 
clinical effect of  postoperative nutritional intervention. In 
addition, we graded complications as none = 1, infection 
= 2, fistula = 3, others = 4, and postoperative outcome 
as recovery = 1, no recovery = 2, death = 3, for statistical 
evaluation of  the results.

Group B consisted of  five patients whose NRS score 
was > 4, the clinical effect of  preoperative TPN in pa­
tients with severe malnutrition was evaluated. They were 
divided into two groups: group 1 (n = 2) who received 
preoperative TPN and group 2 (n = 3) who did not (Table 
2). Diagnosis, tumor stage, and preoperative albumin, 
potassium, and sodium levels reflected the preoperative 
nutrition status. Postoperative enteral nutrition (EN), 
postoperative TPN and postoperative TPN duration were 
indicative of  the postoperative nutritional intervention. 
Postoperative serum glucose level was fluctuated accord­
ing to the proportion of  insulin in TPN. Postoperative day 
1 (POD1) albumin, potassium and sodium, and POD5 
albumin, potassium and sodium levels reflected the post­
operative nutritional status. Complications, postoperative 
hospital stay, cost of  hospitalization, and postoperative 
outcomes were used to assess clinical outcome.

In Group C, the application of  postoperative EN in 
colorectal cancer patients was assessed. Patients who re­
ceived preoperative nutrition support were excluded, and 
the remaining 199 patients were divided into two groups: 
group 1 (n = 25) who received postoperative EN and 
group 2 (n = 174) who did not (Table 3). Diagnosis, tumor 
stage and NRS 2002 score reflected the preoperative nutri­
tion status. As an interferential factor in this group, post­
operative TPN was used in the statistical analysis to iden­
tify the effect of  postoperative EN. Postoperative fasting 
time, occurrence of  complications, postoperative hospital 
stay, cost of  hospitalization, and postoperative outcome 
indicated clinical outcome.

In Group D, to determine the effect of  postoperative 
TPN duration, we excluded the patients who received 
preoperative nutrition support and postoperative EN, 
and included the remaining 174 patients who received 
postoperative TPN only, dividing them into two groups: 
group 1 (n = 66) with postoperative TPN duration of  
no less than 7 d, and group 2 (n = 108) with a duration 
of  less than 7 d (Table 4). Diagnosis, tumor stage, NRS 
2002 score, preoperative albumin, potassium and sodium 
levels gave an indication of  preoperative nutrition sta­
tus. POD1 albumin, potassium and sodium, and POD5 
albumin, potassium and sodium reflected postoperative 
nutritional status. Complications, postoperative hospital 
stay, cost of  hospitalization and postoperative outcome 
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did not, as shown in Table 5. Diagnosis, tumor stage, and 
NRS 2002 score were indicative of  preoperative nutrition 
status. The total lymphocyte count reflected the immune 
status. Complications, postoperative hospital stay, cost of  
hospitalization, and postoperative outcome were used to 
assess the clinical outcome.

We also analyzed the relationship between postop­
erative day 5 serum glucose levels and postoperative comp­
lications of  infection (Figure 1). 

Statistical analysis
Analyses were performed using SPSS statistical software 
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Table 1  Nutrition risk screening

Non-risk P  At-risk P

 NS  NNS NS NNS

Patient number 143 5 49 2
Diagnosis (colon / rectal cancer) 50/93  1/4 24/25 2/0
Gender (male/female) 63/80 2/3 0.893 30/19 2/0 0.088
Tumor stage1 0.066 0.358
Complications2   1.23 ± 0.60  2.40 ± 1.51 0.000 1.20 ± 0.45    1.50 ± 0.70 0.348
   None (= 1)
   Infection (= 2)            
   Fistula (= 3)            
   Others (= 4)              
Postoperative hospital stay (d) 15.27 ± 5.89  23.00 ± 15.84 0.009             14.55 ± 4.11 14.50 ± 2.12 0.986
Cost of hospitalization (RMB Yuan) 43 469.88 ± 9961.67  35 825.00 ± 16 271.94 0.301       41 802.97 ± 13 300. 99 33 845.80 ± 8374.80 0.187
Postoperative outcome2   1.02 ± 0.16  1.00 ± 0.00 0.707      1.10 ± 0.30   1.50 ± 0.70 0.090

1The tumor stage of the patients was judged according to the 7th edition of American Joint Committee on Cancer staging manual[8]; 2Complications are de-
fined as none = 1, infection = 2, fistula = 3, others = 4, and postoperative outcome as recovery = 1, no recovery = 2, death = 3, for easier statistical presenta-
tion of the results. NS: Nutrition support; NNS: Non-nutrition.

were used to assess the clinical outcome. In addition, 
the comparison of  preoperative serum glucose, POD1 
serum glucose, and POD5 serum glucose reflected the 
contribution of  postoperative TPN duration to postop­
erative serum glucose.

Group E excluded the patients who received preoper­
ative nutrition support or postoperative EN, and included 
the remaining 167 patients who received postoperative 
TPN. This group was subdivided into two groups: group 
1 (n = 102), those who received postoperative application 
of  omega-3 fatty acids, and group 2 (n = 65), those who 

Table 2  Preoperative total parenteral nutrition in malnour-
ished patients

	
Group 1 Group 2 P

Patient number 2 3
Diagnosis 
(colon/rectal cancer)

2/0 1/2     

Gender (male/female) 2/0 1/2 0.219                
Tumor stage 1 2
Preoperative albumin (g/L)   36.30 ± 5.65   32.83 ± 9.00 0.669
Preoperative potassium (mmol/L)     4.53 ± 0.36     3.75 ± 0.92 0.352
Preoperative sodium (mmol/L) 138.45 ± 2.05 142.13 ± 3.40 0.274  
Postoperative EN 2 0          
Postoperative TPN 2 2                       
Postoperative TPN duration (d)     7.00 ± 1.41   3.66 ± 3.2 0.276
POD1a serum glucose (mmol/L)     6.91 ± 1.11     9.05 ± 3.65 0.498        
POD1 albumin (g/L)   27.80 ± 3.11   26.13 ± 3.19 0.605
POD1 potassium (mmol/L)     4.49 ± 0.36     4.45 ± 0.78 0.953
POD1 sodium (mmol/L)   135.8 ± 3.11 137.66 ± 2.51 0.508
POD5a serum glucose (mmol/L)     6.29 ± 0.24     6.39 ± 2.88 0.968
POD5 albumin (g/L)   28.65 ± 5.16   32.33 ± 4.67 0.466
POD5 potassium (mmol/L)     4.67 ± 0.11     4.42 ± 0.12 0.115
POD5 sodium (mmol/L) 135.95 ± 1.34 135.93 ± 2.72 0.994
Complications 0.445                  
Postoperative hospital stay(d)   10.50 ± 4.94   13.00 ± 2.64 0.500
Cost of hospitalization (RMB) 62713.50 ± 

5070.66
43178.00 ± 

3596.68
0.014

Postoperative outcome 0.495

aPOD1: Postoperative day 1; POD5: Postoperative day 5; EN: Enteral nutri-
tion; TPN: Total parenteral nutrition.

Table 3  Postoperative enteral nutrition and clinical outcome
	

Group 1   Group 2 P     

Patient number 25 174 
Diagnosis (colon /rectal 
cancer)

8/17   66/108 0.568          

Gender (male/female) 9/16 91/83 0.129   
Tumor stage 0.777    
NRS 2002 score   1.88 ± 0.88 1.96 ± 1.01 0.689
Postoperative fasting 
time (d)

  5.16 ± 1.21 6.40 ± 1.84 0.001     

Postoperative TPN 27 167 0.996              
Complications   1.04 ± 0.20 1.29 ± 0.66 0.060
   None (= 1)        
   Infection (= 2)        
   Fistula (= 3)            
   Others (= 4)
Postoperative hospital 
stay (d)

11.92 ± 4.34        15.77 ± 6.03 0.002

Cost of hospitalization 
(RMB)

44210.88 ± 7635.85 42060.09 ± 13066.15 0.752

Postoperative outcome   1.00 ± 0.00 1.06 ± 0.27 0.214  
   Recovery (= 1)          
   Unrecovery (= 2)       
   Dead (= 3)               

Group 1: Patients who received enteral nutrition postoperatively; Group 2: 
Patients who did not receive enteral nutrition postoperatively. TPN: Total 
parenteral nutrition; NRS: Nutrition risk screening.
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(SPSS for Windows Ver. 11.5). Results of  different groups 
were compared using descriptive statistics (mean ± SD). P 
≤ 0.05 was considered statistically significant.

RESULTS
Nutrition risk screening is a necessary and effective tool 
to identify the nutritional status of  colorectal cancer pat­
ients, and to aid in providing the appropriate nutrition 
intervention. As Table 1 shows, the “non-risk” patients 
who did not receive postoperative nutrition support had 
a higher rate of  postoperative complications than those 
who received postoperative nutrition support (2.40 ± 
1.51 vs 1.23 ± 0.60, P = 0.000), and also had a longer po­
stoperative hospital stay (23.00 ± 15.84 vs 15.27 ± 5.89, 
P = 0.009), which indicated that postoperative nutrition 
support may be necessary for “non-risk” patients. 
Postoperative nutrition support or not did not show a 
significant difference in the outcome of  “at-risk” patients, 
though postoperative nutrition support tended to improve 
the postoperative outcome (1.10 ± 0.30 vs 1.50 ± 0.70, P 
= 0.090), thus moderate nutrition support is allowable for 
“at-risk” patients.

Table 2 shows that the cost of  hospitalization for mal­
nourished patients who received preoperative TPN was 
significantly higher than in patients who did not (62 713.50 
± 5070.66 RMB Yuan vs 43 178.00 ± 3596.68 RMB Yuan, 
P = 0.014) with no significant difference in the outcome.

Postoperative EN markedly improved postoperative 
recovery course, including a reduction in postoperative 
fasting time (5.16 ± 1.21 d vs 6.40 ± 1.84 d, P = 0.001) 
and postoperative hospital stay (11.92 ± 4.34 d vs 15.77 

± 6.03 d, P = 0.002), as shown in Table 3.
Longer postoperative TPN was not associated with 

better clinical outcome (Table 4). The patients who re­
ceived postoperative TPN for no less than 7 d had in­
creased POD5 serum glucose (7.59 ± 3.57 mmol/L vs 6.48 
± 1.32 mmol/L, P = 0.006) and cost of  hospitalization (47 
724.14 ± 16 945.17 Yuan vs 38598.73 ± 8349.79 Yuan, P = 
0.000), compared to those with less than 7 d postoperative 
TPN, suggesting that less than 7 d nutrition support for 
postoperative colorectal cancer patients is adequate.

More postoperative complications occurred in the 
patients with  postoperative administration of  omega-3 
fatty acid (1.33 ± 0.64 vs 1.13 ± 0.49, P = 0.041) than in 
patients who did not receive the fatty acid (Table 5).

Postoperative complications were positively correlated 
with the postoperative serum glucose level, a high postope­
rative serum glucose level being associated with a higher 
risk of  complications of  infection (Figure 1).
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Table 4  Postoperative total parenteral nutrition duration
	

Group 1 Group 2 P

Patient number 66 108
Diagnosis (colon/rectal cancer) 31/35 35/73 
Gender (male/female) 32/34 59/49 0.434         
Tumor stage 0.493 
NRS 2002 score     1.92 ± 0.94     1.99 ± 1.05 0.676   
Preoperative serum 
glucose (mmol/L)

    6.10 ± 1.86     5.75 ± 1.17 0.134       

Preoperative albumin (g/L)   38.47 ± 4.44   39.51 ± 6.37 0.249
Preoperative potassium (mmol/L)     3.98 ± 0.38     6.57 ± 1.84 0.270
Preoperative sodium (mmol/L) 140.98 ± 3.23 139.58 ± 14.1 0.435
POD1 serum glucose (mmol/L)     8.59 ± 3.39     7.37 ± 2.06 0.100                  
POD1 albumin (g/L)   32.24 ± 3.65   35.49 ± 4.11 0.725
POD1 potassium (mmol/L)     4.05 ± 0.44     3.99 ± 0.45 0.424
POD1 sodium (mmol/L) 136.35 ± 3.59   135.72 ± 14.50 0.763
POD5 serum glucose (mmol/L)     7.59 ± 3.57     6.48 ± 1.32 0.006
POD5 albumin (g/L)   31.79 ± 3.53   39.91 ± 3.66 0.063
POD5 potassium (mmol/L)     4.21 ± 0.50     4.16 ± 0.53 0.553
POD5 sodium (mmol/L)     136.5 ± 18.60 137.84 ± 2.81 0.348
Complications 0.533  
Postoperative hospital stay (d) 15.59 ± 5.32   15.87 ± 6.45 0.761
Cost of hospitalization (RMB) 47724.14 ± 

16945.17
38598.73 ± 

8349.79
0.000

Postoperative outcome 0.166

Group 1: The duration of postoperative total parenteral nutrition (TPN) was 
not less than 7 d; Group 2: The duration of postoperative TPN was less 
than 7 d. NRS: Nutrition Risk Screening.

Table 5  Postoperative administration of omega-3 fatty acids
	

Group 1  Group 2 P

Patient number 102 65
Diagnosis (colon /rectal cancer) 42/60 40/25
Gender (male/female) 49/53 45/38 0.089 
Tumor stage 0.317
NRS 2002 score 1.94 ± 0.87 2.00 ± 1.15 0.710
Preoperative total lymphocyte count 1.80 ± 0.63 1.93 ± 0.59 0.186
POD1 total lymphocyte count 0.99 ± 0.34 1.11 ± 0.40 0.067
POD5 total lymphocyte count 1.26 ± 0.59 1.29 ± 0.35 0.660
Complications 1.33 ± 0.64 1.13 ± 0.49 0.041

None (= 1)
Infection (= 2)
Fistula (= 3)            
Others (= 4)

Postoperative hospital stay (d) 16.04 ± 5.81 14.81 ± 4.29 0.159
Cost of hospitalization (RMB) 43936.75 ± 

14260.31
39938.89 ± 
10741.40

0.055

Postoperative outcome 1.09 ± 0.33 1.06 ± 0.27 0.055
Recovery (= 1)        
Unrecovery (= 2)       
Dead (= 3)     

Group 1: Patients who received omega-3 fatty acids; Group 2: Patients 
who did not receive omega-3 fatty acids.
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Figure 1  Relationship between postoperative serum glucose level and 
complications of infection. Abscissa: the serial number of each patient, ar-
ranged according to the Postoperative day 5 serum glucose level; Ordinate: nu-
merical value; The red line shows the incidence of postoperative complications 
of infection.
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DISCUSSION
Malnutrition is common in patients with colorectal can­
cer, and in our study, 52 (25.7%) of  the 202 cases had 
a NRS score of  more than 3, and had a high nutrition 
risk[7]. Poor nutrition status impacts on the recovery 
of  physical performance status in cancer patients after 
treatment[9]. It was reported that about 20% of  cancer 
patients died of  malnutrition or related complications 
rather than the malignant disease itself[10]. Malnutrition 
is often neglected in our daily clinical practice, and can 
also induce many clinical problems, including impaired 
wound-healing, immunocompromization, diminished 
cardiac and respiratory function, and a host of  other com­
plications that can lead to longer hospitalization and a 
higher mortality rate[11]. Although provision of  nutrition 
support to cancer patients may cause tumors to grow 
more quickly, nutrition support is recommended when 
the nutrition status is so compromised that patients are 
at a high risk of  complications, or cannot comply with 
the oncologic therapy as reported in the clinical practice 
ESPEN guidelines[12]. Thus perioperative nutrition support 
is beneficial for moderately or severely malnourished 
gastrointestinal cancer patients[13]. The implementation 
of  nutrition support guidelines has facilitated many 
appropriate nutritional support procedures for colorectal 
cancer patients[4,6,14-16].

Preoperative nutrition risk screening can identify nutri­
tional risks
Patients with cancer are at a risk of  malnutrition, and nutr­
ition screening should be performed to identify those who 
require nutrition support[17]. When a patient is admitted to 
our ward, knowledge of  the nutritional status, which is a 
clinical predictor of  postoperative mortality and morbidity 
in surgery for colorectal cancer[18-20], is essential, not only 
for screening malnourished or non-malnourished patients, 
but also for multimodal oncological treatment[21]. There are 
various kinds of  screening methods, including NRS 2002, 
which is a rapid screening tool recommended by ESPEN[7], 
and has been proven to be an appropriate scoring system 
for predicting unfavorable clinical outcomes[22]. ASPEN 
suggested using a subjective global assessment (SGA) as 
a screening tool[23], and was shown to be a reliable assess­
ment tool which could predict hospital stay and medical 
expenditure of  surgical gastrointestinal cancer patients[24,25]. 
We believe that the assessment of  nutritional status requires 
a multidimensional approach, which includes different 
clinical indices and various nutritional parameters, so it 
is better to use both SGA and NRS 2002 to predict the 
clinical outcome[26]. Our study indicated that, for “non-
risk” colorectal patients, postoperative nutrition support 
is necessary to avoid postoperative complications and sho­
rten postoperative hospital stay. Although postoperative 
nutrition support to “at-risk” colorectal patients showed no 
significant advantage, in our opinion, moderate nutrition 
support is allowable, as no harm or economic burden was 
incurred. Further prospective studies are necessary to con­
firm this.

Preoperative TPN is not always necessary
The goal of  preoperative nutrition support is to minimize 
negative protein balance by avoiding starvation, to maintain 
muscle, immune and cognitive functions, and to enhance 
postoperative recovery, as the ESPEN guidelines indicat­
ed[27]. Preoperative parenteral nutrition is indicated in seve­
rely undernourished patients in whom enteral nutrition 
cannot be adequately administered either orally or enterally. 
Conversely, its use in well-nourished patients has no benefit 
but increased morbidity. In our study, preoperative nutrition 
support in severely malnourished colorectal cancer patients 
only increased the economic burden, with little beneficial 
effect. This is in agreement with the ASPEN guidelines, 
which recently recommended that nutrition support should 
not be used routinely in patients undergoing major cancer 
surgeries[17]. Because of  the limited sample size, further pros­
pective studies with a larger sample size should be carried 
out.

Gunerhan’s study[28] recently showed that preoperative 
immunonutrition resulted in a significant increase in serum 
prealbumin levels, but it did not significantly alter the T ly
mphocyte subpopulation count, the rate of  postoperative 
complications and the hospitalization duration, thus preop­
erative immunonutrition should not be provided routinely. 
None of  our patients received preoperative immunonutrition.

Postoperative EN can shorten the fasting time and hospital 
stay
Previously, many colorectal doctors believed that nutrients 
in the gut disrupted anastomoses, so they preferred delaying 
the EN postoperatively, and administered TPN instead 
to avoid anastomotic leak, which requires substantial use 
of  hospital resources[29]. However, Seidner[11] emphasized 
that there were no significant differences in morbidity 
and mortality between patients who received EN or TPN, 
and recommended the guideline: if  the gut works, use it. 
The available evidence lends support to the use of  enteral 
over parenteral feeding in inpatients with functioning gas­
trointestinal tracts[30]. The application of  EN can reverse 
the loss of  gut mucosal integrity resulting from surgical 
trauma[31], and early nutrition support (EEN) is associated 
with a decreased infection risk, a decreased mortality, a 
reduced hospital stay, an increase in collagen deposition 
at anastomosis and wound strength, and a clear trend of  
a reduction in anastomotic breakdown[32,33]. In addition, 
EEN can reduce the use of  nasogastric tubes, which 
may delay the return of  bowel function and increase 
pulmonary complications[34,35]. Osland[3] even suggested 
adopting EEN as a standard of  care in cancer patients 
undergoing gastrointestinal resections. As Table 3 shows, 
postoperative EN in colorectal cancer patients can sig­
nificantly shorten the postoperative fasting time and pos
toperative hospital stay, and there is a tendency to reduce 
postoperative complications (P = 0.060). Although it 
remains to be determined how much should be provided 
initially, underfeeding with a small amount of  nutrients, 
which “bathe” the gut mucosa, makes EEN necessary or 
desirable.

1783 April 7, 2011|Volume 17|Issue 13|WJG|www.wjgnet.com

Chen Y et al . Nutrition support in colorectal cancer



The risk of  overfeeding should not be neglected, as it 
can overwhelm the digestive and absorptive capacity of  
the gastrointestinal tract, and lead to occurrence of  some 
clinical complications, such as gastric distention, nausea, 
and diarrhea[32]. 

Postoperative TPN can offer a smooth postoperative 
recovery 
Parenteral nutrition (PN) has been widely used in clinical 
practice, and a safe PN system must be developed which 
minimizes procedural incidents and maximizes the ability 
to meet individual patient requirements[36]. Thus, it is 
desirable to provide, devise, or make available customized 
PN formulations for individuals who have complex 
requirements secondary to disease or underlying illness, 
or when otherwise warranted by routine monitoring of  
electrolytes, organ function, growth, and development. 
Not only fat and carbohydrates, but also a full range 
of  vitamins and trace elements should be important 
components of  the TPN bag, and optimal nitrogen-
sparing can be achieved when all components of  the PN 
mix are administered simultaneously over 24 h. However, 
when early oral food intake or EN is combined with PN, 
intravenous supplementation with vitamins appears to be 
unnecessary[27].

Should colorectal cancer patients be administered post­
operative TPN? Planas[4] recommended that such patients 
having elective surgery should not be given postoperative 
PN routinely. Seidner[11] implied that administering PN in 
disregard of  the patient’s nutritional status could do more 
harm than good, and suggested that postoperative TPN 
should be reserved for patients who have a prolonged post­
operative ileus, generally more than 7-10 d, and for those 
who are severely malnourished and whose feeding cannot 
be started within 3-5 d. According to the ESPEN guide­
lines[27], postoperative PN is recommended in patients who 
cannot meet their caloric requirements within 7-10 d both 
orally or enterally, and in patients who require postopera­
tive artificial nutrition, enteral feeding or a combination of  
enteral and supplementary parenteral feeding.

In our study, most colorectal cancer patients could 
resume feeding 5-8 d postoperatively (Table 3), so postop­
erative TPN may be beneficial during the period of  post­
operative fasting. Should we give the patients TPN for 7 d 
or more, or is less than 7 d adequate? The results in Table 
4 indicate that a longer duration of  TPN incurs high hos­
pitalization costs and induces hyperglycemia, which is as­
sociated with a higher rate of  postoperative complications 
(Figure 1), thus less than 7 d’ postoperative TPN appears 
to be appropriate.

PN can be delivered through short-term, non-tunneled 
central venous catheters, and the appropriate choice, inser­
tion, and monitoring of  the venous access are of  para­
mount importance to avoid a catheter-related bloodstream 
infection, an important and still very common complication 
of  PN[37]. Such infections can be reduced by adopting cost-
effective, evidence-based interventions, including specific 
training of  staff, an adequate handwashing, the correct type 

of  device and site of  insertion, the use of  maximal barrier 
protection during insertion, and removal of  central lines as 
soon as they are no longer necessary.

Postoperative application of omega-3 fatty acids 
There is controversy as to whether visceral proteins should 
be used to assess nutrient status in hospitalized patients. 
Seidner[11] suggested that visceral proteins can be used in 
the hospital setting, because they can identify patients at 
risk of  a poor outcome who may benefit from nutrition sup
port. In addition, the total lymphocyte count can be used to 
assess a patient’s immune function, which has been shown 
to correlate with the degree of  visceral protein depletion 
and clinical outcome. Therefore, total lymphocyte counts 
were used in our study to assess the effect of  the omega-3 
fatty acids.

Postoperative supplementation of  omega-3 fatty acids 
by TPN has been reported to have a favorable effect in the 
outcomes of  colorectal cancer patients undergoing radical 
resection, by lowering the magnitude of  the inflammatory 
response and modulating the immune response[38,39]. In 
contrast, the application of  omega-3 fatty acids showed 
no significant benefit in our study, and indeed there was a 
trend of  an increased risk of  postoperative complications, 
an increased economic burden, and a poorer postoperative 
outcome. Further prospective research is necessary with a 
larger sample to assess the functional benefit or otherwise 
of  omega-3 fatty acids in the postoperative setting.

Currently, many barriers, including low priority of  nu­
tritional support, no routine or established procedures in 
many medical centers, insufficient knowledge of  nutritional 
support, lack of  qualified and optional nutritional menus 
for the patients, and lack of  leadership support from the 
medical team, make the nutritional therapy difficult to carry 
out in many hospitals[40]. A greater effort should be made in 
the nutritional assessment of  patients.

In conclusion, nutrition support is an important therapy 
for colorectal cancer patients, and appropriate and moder­
ate nutritional intervention can significantly improve the 
postoperative recovery course, relieve the patient’s suffer­
ing, and reduce the medical cost of  the patients. Clinicians 
must be aware of  nutrition support principles and methods 
in order to administer appropriate nutrition support and 
avoid blind nutrition administration. 
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COMMENTS 
Backgrounds
Nutrition support has been widely used in the area of surgery, where the benefit on 
patients’ prognosis is evident. Colorectal cancer is the fourth most common cancer 
in men and the third most common cancer in women worldwide, and is also a 
significant cause of morbidity and mortality throughout the world, thus an appropri-
ate and feasible nutrition support strategy is necessary and beneficial for patients’ 
prognosis.
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Research frontiers
Nutritional support is widely used in postoperative colorectal cancer patients, but 
the role of nutrients has not been clearly defined. This study investigated the effect 
of nutrition support on the outcomes of patients with different nutritional status.
Innovations and breakthroughs
The authors found that appropriate and moderate nutritional intervention can signifi-
cantly improve the postoperative outcome of the patients with colorectal cancer. 
Applications
The study provides a reference for daily clinical practice and future research. A pro-
spective, multicenter, randomized, controlled trial with a larger sample is necessary 
to validate the statistical results and diminish bias. 
Peer review
Although this is a retrospective review, I believe it will be of interest to the readers. 
And, it does add something to the literature. 
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