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Abstract 
AIM: To evaluate the feasibility, safety, and tolerance 
of early removing gastrointestinal decompression and 
early oral feeding in the patients undergoing surgery for 
colorectal carcinoma. 

METHODS: Three hundred and sixteen patients 
submitted to operations associated with colorectostomy 
from January 2004 to September 2005 were randomized 
to two groups: In experimental group (n = 161), the 
nasogastric tube was removed after the operation from 
12 to 24 hours and was promised immediately oral 
feeding; In control group (n = 155), the nasogastric tube 
was maintained until the passage of fl atus per rectum. 
Variables assessed included the time to fi rst passage of 
fl atus, the time to fi rst passage of stool, the time elapsed 
postoperative stay, and postoperative complications 
such as anastomotic leakage, acute dilation of stomach, 
wound infection and dehiscense, fever, pulmonary 
infection and pharyngolaryngitis. 

RESULTS: The median and average days to the first 
passage of fl atus (3.0 ± 0.9 vs 3.6 ± 1.2, P  < 0.001), the 
first passage of stool (4.1 ± 1.1 vs 4.8 ± 1.4  P  < 0.001) 
and the length of postoperative stay (8.4 ± 3.4 vs 
9.6 ± 5.0, P  < 0.05) were shorter in the experimental 
group than in the control group. The postoperative 
complications such as anastomotic leakage (1.24% vs 
2.58%), acute dilation of stomach (1.86% vs 0.06%) 
and wound complications (2.48% vs 1.94%) were similar 
in the groups, but fever (3.73% vs  9.68%, P  < 0.05), 
pulmonary infection (0.62% vs  4.52%, P  < 0.05) and 
pharyngolaryngitis (3.11% vs 23.23%, P  < 0.001) were 
much more in the control group than in the experimental 
group. 

CONCLUSION: The present study shows that application 

of gastrointestinal decompression after colorectostomy 
can not effectively reduce postoperative complications. 
On the contrary, it may increase the incidence rate 
of fever, pharyngolaryngitis and pulmonary infection. 
These strategies of early removing gastrointestinal 
decompression and early oral feeding in the patients 
undergoing colorectostomy are feasible and safe and 
associated with reduced postoperative discomfort and 
can accelerate the return of bowel function and improve 
rehabilitation.

© 2006 The WJG Press. All rights reserved.
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INTRODUCTION 
At present, gastrointestinal decompression after abdominal 
operations is still widely practiced in clinic. Routine use 
of  nasogastric tubes after excision and anastomosis of  
digestive tract is aimed to hasten the return of  bowel 
function, prevent pulmonary complications, diminish 
the risk of  anastomotic leakage, and increase patients’ 
comfort and shorten hospital stay. But nasal insertion of  a 
gastric tube for prolonged gastrointestinal decompression 
causes extreme discomfort, and can be easily dislodged. 
Several complications of  nasogastric intubation have 
been described, including sinusitis, injury to the vocal 
cords, and iatrogenic gastric perforation, nasal trauma, 
nasal hemorrhage, laryngeal injury, esophageal ulceration, 
gastroesophageal reflux, fluid and electrolyte imbalances, 
aspirat ion pneumonia,  feeding dysfunct ion,  and 
psychological problems[1-4]. Indeed, a unique randomized 
study by Hoffman et al reaffirms that patients find 
nasogastric tube more inconvenient and uncomfortable 
than gastrostomy tubes, even though gastrostomy tubes are 
left in situ for up to 4 wk[2]. Some researches have shown 
that the postoperative nasogastric tube could increase 
postoperative complications and furthermore, affect the 
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nutrient intake. Recent evidence seems to indicate that 
immediate postoperative feeding is feasible and safe after 
either laparoscopic surgery or laparotomy, including 
gastrointestinal tract surgery[5,6]. 

In the light of  these evidence, we conducted a 
randomized study to evaluate the feasibility, and safety as 
well as the tolerance of  early removing gastrointestinal 
decompression and early oral feeding in the patients 
undergoing colorectostomy for colorectal tumor in West 
China Hospital of  Sichuan University from January 2004 
to September 2005. It is hoped that this study will help to 
clarify strategies to accelerate postoperative recovery and 
to reduce patients’ complications.

MATERIALS AND METHODS
Cases selection
Between January 2004 and September 2005, three hundred 
and sixteen consecutive patients receiving excision and 
anastomosis for colorectal tumor were entered the study. 
All patients were randomly chosen to undergo early and 
or late nasogastric tube removal. Nasogastric tubes were 
routinely placed following anesthetic induction. Patients 
were divided into two groups. In the experimental group, 
nasogastric tubes were removed within 12-24 h after the 
operation. The patients were provided immediately water 
and gradually to a liquid fi berless diet after one day, and a 
semi-liquid fi ber diet after three days. In the control group, 
nasogastric tubes were removed upon report of  passage 
of  fl atus by the patient, usually within three-fi ve days after 
surgery. 

Methods
A nasogastric tube was placed in all patients during 
operation. The tube was removed in control group with 
gastrointestinal decompression after passage of  gas 
by intestines with continuous vacuum aspiration. The 
nasogastric tubes in the experimental group without 
gastrointestinal decompression were removed from 12 to 
24 h after operation. Then, the patients were monitored 
prospectively, for time to first passage of  flatus, time to 
fi rst passage of  stool, postoperative stay, and complications. 
Febrile morbidity was defi ned as two armpit temperatures 
greater than 38.5℃, taken at least 4 h apart, starting 24 
h after operation. For the control group patients, we also 
recorded the time to removal of  the nasogastric tube and 
the postoperative complications. Postoperative stay was 
calculated from the first postoperative day to the day of  
hospital discharge. Criteria for hospital discharge included: 
absence of  nausea, vomiting, and abdominal distention; 
ability to tolerate oral feeding; spontaneous micturition; 
adequate healing, and absence of  fever. Those suffering 
from anastomotic leaks were subjected to treatments 
such as anti-infective treatment, nutritional support or 
colostomy. Correspondingly, acute dilatation of  stomach 
was subjected to placement of  nasogastric tubes.

Statistical analysis
The χ2 test was used for analysis of  qualitative variables 
and Student’s t test for continuous variables. Results of  the 

two groups were compared using Student’s t test. P < 0.05 
indicated signifi cant difference. Analyses were performed 
using SPSS statistical software (SPSS for Windows 
Ver.11.5).

RESULTS
General data
It was shown that there were no significant differences 
between two groups in terms of  sex (P > 0.05), and age 
(P  > 0.05) (Table 1). No significant difference was found 
between two groups in case distributions (P  = 1.000).

The time to first passage of  flatus, stool and the 
length of  postoperative stay and the incidence of  
complications after operation are shown in Table 2. The 
time to first passage of  flatus was seen, on average, on 
postoperative day 3.0 in the early removing gastrointestinal 
decompression and early oral feeding group and on day 
3.6 in the control group (P < 0.001). The fi rst defecation 
was 0.7 d sooner in the experimental group (postoperative 
day 4.1) than in the control group (4.8 d; P < 0.001). The 
postoperative hospital stays for the experimental and 
control groups were 8.4 ± 3.4 d and 9.6 ± 5.0 d, respectively. 
The postoperative complications for the experimental 
group and control group were seen in 23 cases and 70 
cases, respectively. Compared with the control group, the 
total incidence of  complications in the experimental group 
was evidently higher (P < 0.001). But the anastomotic 
leakage (1.24％ vs  2.58％), acute dilation of  stomach 
(1.86％ vs  0.06％) and wound complications (2.48％ 
vs  1.94％) were similar in the two groups. Symptoms as 
fever and leakage of  intestinal contents were diagnosed as 
anastomotic leakage. Six cases suffered from the lesion in 
the two groups. All the leakages occurred during excision 
and anastomosis of  lower or ultra-lower rectal tumor and 
healed after clinical therapy. Those who suffered from 
abdominal distension, emesis and succussion splash of  
stomach were diagnosed as acute dilatation of  stomach 
and then subjected to gastrointestinal decompression. 
Two cases suffered from the wound infection and 2 cases 
suffered from the wound dehiscense in the experimental 
groups, and 3 cases suffered from wound infection but 
no wound dehiscense in the control group. The fever 
(3.73％ vs 9.68％, P ＜ 0.05), pulmonary infection (0.62％ 
vs 4.52％, P ＜ 0.05) and pharyngolaryngitis (3.11％ vs 
23.23％, P ＜ 0.001) were much more in the control group 

Table 1 Patient characteristics 

Gender(M/F)                            92/69                                        83/72
Mean age (yr)                            55.3 ± 16.7                                 57.1 ± 19.8
Range                                          21 - 78                                        24 - 85
Type of tumor
     Colon cancer                         29                                              28
     Rectal cancer                       132                                            127
Type of operation
     Right hemicolectomy          17                                              15 
     Left hemicolectomy             12                                              13
Anterior rectal resection        132                                            127

  General data    Experimental group (n = 161)   Control group (n = 155)    
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than in the experimental group. Eight cases of  pulmonary 
infection were found in the two groups by chest X-ray 
and cured with anti-infl ammatory therapy. Any symptom 
associated with throat discomfort or pain was diagnosed 
as pharyngolaryngitis; 23.23% of  patients suffered from 
pharyngolaryngitis in the control group and only 3.11% in 
the experimental group.

DISCUSSION
There are several traditional dicta that are transmitted 
from generation to generation of  surgeons but lack any 
clear scientific foundation. These include performing 
gastric decompression after abdominal surgery and 
delaying oral feeding until the resolution of  ileus, as 
commonly observed in daily surgical practice. In China 
at present, 97.5% of  surgeons routinely place and keep 
the nasogastric tube until the passage of  gas through 
anus after excision and anastomosis of  lower digestive 
tract, while 2.5% of  surgeons discard gastrointestinal 
decompression 2-3 d after operation before the passage of  
gas through anus[7]. Indeed, the nasogastric tube can cause 
moderate to severe discomfort in 88%, severe discomfort 
in 70% of  the patients and signifi cantly delay the return of  
normal gastrointestinal function[8,9].   

Recently,  a meta-analysis shows that routine 
nasogastric decompression does not accomplish any 
of  its intended goals. The analysis included 28 studies 
fulfilling the eligibility criteria and 4194 patients. It was 
found that those not having a nasogastric tube routinely 
inserted experienced an earlier return of  bowel function, 
a marginal decrease in pulmonary complications, and a 
marginal increase in wound infection and ventral hernia. 
Anastomotic leakage was similar in the two groups. For 
this reason, the authors suggest that the routine nasogastric 
decompression should be abandoned in favor of  selective 
use of  the nasogastric tube[10].  

We believe that the omission of  routine postoperative 
gastrointestinal decompression may be an important fi rst 
step in improving the rate of  gastrointestinal recovery 
and shortening hospital stay. Anastomotic disruption 
after surgical intervention is an infrequent complication, 

and may lead to severe morbidity and mortality when it 
occurs. Of  the various gastric procedures, the Roux-en-Y 
gastric bypass (RYGB) has one of  the highest risks for 
anastomotic leakage. Consequently, a nasogastric tube is 
frequently placed when these operations are performed. 
But in Italy, a prospective multicenter randomized trial 
showed that routine placement of  a nasogastric tube 
after Roux-en-Y oesophagojejunostomy is unnecessary 
in elective total gastrectomy for gastric cancer[11]. Huerta 
et al also suggest that routine placement of  a nasogastric 
tube after RYGB is unnecessary; on the contrary, 
elimination of  postoperative nasogastric decompression 
decreased postoperative fever and pulmonary problems, 
and improved patient comfort by decreasing sore 
throat and nausea[12,13]. In colorectal surgery, the average 
volume of  gastric juice in the group with gastrointestinal 
decompression was 200 mL daily after operation. Because 
the total volume of  digestive juice is 6 000-10 000 mL, 
the gastrointestinal decompression following excision 
and anastomosis of  lower digestive tract can not reduce 
the pressure of  gastrointestinal tract and has no obvious 
preventing effects on postoperative complications[7,14]. 

Compared with the control group, the removal of  
routine gastrointestinal decompression did not increase 
the postoperative probability of  anastomotic leakage 
(P = 0.441), acute dilation of  stomach (P = 0.623) and 
wound complication (P = 1.000). The data from the present 
study not only confi rmed that placement of  a nasogastric 
tube can be safely omitted in colorectostomy but also 
demonstrated that routine gastrointestinal decompression 
may increase the postoperative complications, such as the 
fever, pulmonary infection, pharyngolaryngitis.  

Surgery is a traumatic procedure. The metabolic 
response of  the body is a physiological mechanism that, 
according to the magnitude and duration of  the event, 
can impact on the patient’s morbidity and survival. Early 
enteral feeding can help to improve energy and protein 
intake, decrease the negative impact of  the metabolic 
response to injury, stimulate motor, resorption, synthetic, 
and barrier functions of  the small intestine, improve the 
return of  gastrointestinal function and reduce the duration 
of  postoperative ileus, and reduce the risk of  serious 
complications[5,15,16]. Traditionally, tolerance of  oral feeding 
is based on the passage of  flatus. However, an in-depth 
review of  the physiology of  postoperative ileus suggested 
that such an approach is excessively conservative. It has 
been shown that paralysis of  the small bowel is transient; 
the gastric paralysis lasts 24 h, and paralysis of  the colon 
lasts 48–72 h[17]. The gastrointestinal tract motility of  the 
patients undergoing major abdominal surgery is transiently 
impaired, leading to the so-called postoperative ileus (POI). 
It not only causes patient discomfort, but is also related to 
abdominal complications and worsening of  the nutritional 
status, as well as increases length of  hospital stay and costs[16].
     POI is characterized by a transient impairment of  
bowel function and reduced motility suffi cient to disrupt 
effective transit of  intestinal contents[18-20]. It is a transient 
bowel dysmotility that occurs following abdominal 
surgery. Multiple factors are thought to contribute to the 
pathogenesis of  POI, including physical manipulation 

Parameters                 Experimental group   Control group       P  value        
                                                            (n = 161)           (n = 155)       

Time to fi rst passage of            3.0 ± 0.9                3.6 ± 1.2b                        0.000
fl atus (d)                     
Time to fi rst passage of           4.1 ± 1.1                 4.8 ± 1.4b                        0.000
stool (d)                      
Postoperative stay (d)             8.4 ± 3.4                 9.6 ± 5.0a                        0.016
Total complication                    
Anastomotic leakage (n%)      2(1.24)                  4(2.58)                           0.441
Acute dilation of 
stomach (n%)                           3(1.86)                    1(0.06)                           0.623
Wound complication (n%)    4(2.48)                    3(1.94)                            1.000
Fever (n%)                               6(3.73)                  15(9.68)a                            0.042
Pulmonary infection (n%)     1(0.62)                    7(4.52)a                           0.034
Pharyngolaryngitis (n%)       5(3.11)                  36(23.2)b                           0.000

Table 2 Clinical features and complications of experimental and 
control groups  

aP < 0.05 vs experimental group;  bP < 0.001 vs experimental group.
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of  the bowel, surgical stress and infl ammatory mediators 
(including endogenous opioids), changes in electrolyte 
and fl uid balance, neural refl ex and infl ammatory changes, 
pharmacologic agents such as inhalation anesthetics, 
and use of  opioids for postoperative analgesia[21-23]. 
In animal experiments, it shows that the pathogenesis 
of  postoperative gastric ileus induced by intestinal 
manipulation involves viscero-sympathetic pathways. 
Intestinal manipulation causes impaired gastric motility 
via inhibitory sympathetic efferent pathway. Feeding may 
improve the postoperative gastric motility[23]. Chan et al[24] 
suggest that metoclopramide not only prevents prolonged 
POI at an early postoperative stage, but also can be used 
as a safe prokinetic drug for post-operative intestinal 
dysmotility.  

Oral  intake after intest inal  anastomoses has 
traditionally been prescribed only after the resolution 
of  ileus. de Aguilar-Nascimento JE et al[25] suggest the 
return of  oral feeding on the first postoperative day in 
patients submitted to intestinal anastomoses is safe, not 
associated with the occurrence of  anastomotic dehiscence 
and moreover, related to a quicker resolution of  ileus. A 
clinical trial showed that gastrografin not only facilitates 
early oral feeding but also reduces hospitalization after 
elective colorectal surgery. It can decrease bowel-wall 
edema and enhance bowel peristalsis[26]. Even, gum-
chewing might be benefi cial for short hospital stay because 
it can stimulate bowel motility and should be added as an 
adjunct treatment in postoperative care[27]. In our study, the 
time to fi rst passage of  fl atus (P ＜ 0.001), the time to fi rst 
passage of  stool (P ＜ 0.001) and the time of  postoperative 
stay (P ＜ 0.05) were sooner in the experimental group 
than in the control group. Our study showed that early 
oral feeding can be administered safely to patients 
undergoing major laparotomy for colorectal carcinoma. 
At the same time, oral feeding can improve the return of  
gastrointestinal function and shorten hospital stay.

The goal of  this study was to determine whether a 
clinical approach including early removing gastrointestinal 
decompression and early oral feeding is safe and shows 
the potential to decrease the length of  postoperative 
stay and reduce complications after colorectostomy. 
Our data provide preliminary evidence that routine 
gastrointestinal decompression cannot reduce the pressure 
of  gastrointestinal tract and has no obvious preventing 
effects upon postoperative complications. Contrary to 
expectations, routine gastrointestinal decompression may 
increase the incidence rate of  fever, pulmonary infection 
and pharyngolaryngitis. These strategies of  early removing 
gastrointestinal decompression and early oral feeding in the 
patients after colorectostomy are feasible and highly safe 
and are associated with reduced postoperative discomfort 
and can accelerate the return of  bowel function and 
shorten postoperative stay.  

REFERENCES
1 American Gastroenterological Association Medical Position 

Statement: guidelines for the use of enteral nutrition. 

Gastroenterology 1995; 108: 1280-1281
2 Hoffmann S, Koller M, Plaul U, Stinner B, Gerdes B, Lorenz 

W, Rothmund M. Nasogastric tube versus gastrostomy 
tube for gastric decompression in abdominal surgery: a 
prospective, randomized trial comparing patients’ tube-related 
inconvenience. Langenbecks Arch Surg 2001; 386: 402-409

3 Manning BJ, Winter DC, McGreal G, Kirwan WO, Redmond 
HP. Nasogastric intubation causes gastroesophageal 
reflux in patients undergoing elective laparotomy. Surgery 
2001; 130: 788-791

4 Donat SM, Levy DA. Bleomycin associated pulmonary 
toxicity: is perioperative oxygen restriction necessary? J Urol 
1998; 160: 1347-1352

5 Repin VN, Tkachenko IM, Gudkov OS, Repin MV. [Enteral 
tube feeding early after surgery on the stomach and the 
duodenum] Khirurgiia (Mosk) 2002; 12: 21-25

6 Akbaba S, Kayaalp C, Savkilioglu M. Nasogastric decompression 
after total gastrectomy. Hepatogastroenterology 2004; 51: 1881-1885

7 Lei WZ, Zhao GP, Cheng Z, Li K, Zhou ZG. Gastrointestinal 
decompression after excision and anastomosis of lower 
digestive tract. World J Gastroenterol 2004; 10: 1998-2001

8 Cutillo G, Maneschi F, Franchi M, Giannice R, Scambia G, 
Benedetti-Panici P. Early feeding compared with nasogastric 
decompression after major oncologic gynecologic surgery: a 
randomized study. Obstet Gynecol 1999; 93: 41-45

9 Koukouras D, Mastronikolis NS, Tzoracoleftherakis E, 
Angelopoulou E, Kalfarentzos F, Androulakis J. The role of 
nasogastric tube after elective abdominal surgery. Clin Ter 
2001; 152: 241-244

10 Nelson R, Tse B, Edwards S. Systematic review of prophylactic 
nasogastric decompression after abdominal operations. Br J 
Surg 2005; 92: 673-680

11 Doglietto GB, Pacelli F, Papa V, Tortorelli AP, Bossola M, 
Covino M. Use of a nasojejunal tube after total gastrectomy: 
a multicentre prospective randomised trial.  Chir Ital 
2004; 56: 761-768

12 Huerta S, Arteaga JR, Sawicki MP, Liu CD, Livingston EH. 
Assessment of routine elimination of postoperative nasogastric 
decompression after Roux-en-Y gastric bypass. Surgery 
2002; 132: 844-848

13 Akbaba S, Kayaalp C, Savkilioglu M. Nasogastric decompression 
after total gastrectomy. Hepatogastroenterology 2004; 51: 1881-1885

14 Pelissier E, Monek O, Cuche F. Reducing the hospital stay 
after colorectal resection. Ann Chir 2005; 130: 608-612

15 Kaur N, Gupta MK, Minocha VR. Early enteral feeding by 
nasoenteric tubes in patients with perforation peritonitis. 
World J Surg 2005; 29: 1023-1027; discussion 1027-1028

16 Correia MI, da Silva RG. The impact of early nutrition on 
metabolic response and postoperative ileus. Curr Opin Clin 
Nutr Metab Care 2004; 7: 577-583

17 ROTHNIE NG, HARPER RA, CATCHPOLE BN. Early 
postoperative gastrointestinal activity. Lancet 1963; 2: 64-67

18 Behm B, Stollman N. Postoperative ileus: etiologies and 
interventions. Clin Gastroenterol Hepatol 2003; 1: 71-80

19 Jones MP, Wessinger S. Small intestinal motility. Curr Opin 
Gastroenterol 2006; 22: 111-116

20 Resnick J, Greenwald DA, Brandt LJ. Delayed gastric 
emptying and postoperative ileus after nongastric abdominal 
surgery: part II. Am J Gastroenterol 1997; 92: 934-940

21 Holte K, Kehlet H. Postoperative ileus: progress towards 
effective management. Drugs 2002; 62: 2603-2615

22 Lobo DN, Bostock KA, Neal KR, Perkins AC, Rowlands BJ, 
Allison SP. Effect of salt and water balance on recovery of 
gastrointestinal function after elective colonic resection: a 
randomised controlled trial. Lancet 2002; 359: 1812-1818

23 Fukuda H, Tsuchida D, Koda K, Miyazaki M, Pappas TN, 
Takahashi T. Impaired gastric motor activity after abdominal 
surgery in rats. Neurogastroenterol Motil 2005; 17: 245-250

24 Chan DC, Liu YC, Chen CJ, Yu JC, Chu HC, Chen FC, Chen 
TW, Hsieh HF, Chang TM, Shen KL. Preventing prolonged post-
operative ileus in gastric cancer patients undergoing gastrectomy 

2462         ISSN 1007-9327      CN 14-1219/ R     World J Gastroenterol      April 21, 2006     Volume 12    Number 15



and intra-peritoneal chemotherapy. World J Gastroenterol 
2005; 11: 4776-4781

25 de Aguilar-Nascimento JE, Goelzer J. Early feeding after 
intestinal anastomoses: risks or benefits? Rev Assoc Med Bras 
2002; 48: 348-352

26 Chen JH, Hsieh CB, Chao PC, Liu HD, Chen CJ, Liu YC, 

Yu JC. Effect of water-soluble contrast in colorectal surgery: 
a prospective randomized trial. World J Gastroenterol 
2005; 11: 2802-2805

27 Asao T, Kuwano H, Nakamura J, Morinaga N, Hirayama I, Ide M. 
Gum chewing enhances early recovery from postoperative ileus 
after laparoscopic colectomy. J Am Coll Surg 2002; 195: 30-32

                      S-Editor Wang J    L-Editor Zhu LH    E-Editor Ma WH

Zhou T et al.  Improving patients'rehabilitation after colorectostomy                                                                                   2463        



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 10.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 10.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 10.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


