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Abstract 
Objective : The aim of this study was to compare the pre-operative-post-operative com­

plications and patients' tolerance between sodium phosphate solution (NaP) and polyethylene glycol­
electrolyte solution (PEG-ES) for elective colorectal surgery. 

Material and Method : All colorectal cancer patients treated between August 2000 and 
May ·2001 (NaP group) who received two doses of 45 ml NaP solution with a glass of water were 
compared to all colorectal cancer patients between July 1997 and July 2000 (PEG group) who received 
3 liters of PEG-ES. Patient tolerance, post-operative septic complications, and serum sodium and 
potassium before and after bowel preparation were assessed. 

Results : Twenty five patients in the NaP group and eighty six patients in the PEG group 
were included in the study. Age, gender and surgical procedure were well matched. Patient tolerance 
to NaP was superior to PEG-ES (p:;::0.044). There was a significant increase in serum sodium levels 
(p=0.022) and a significant decrease in serum potassium levels in NaP group (p=0.018) without 
any clinical sequelae. 35 per cent of the patients in the PEG group had wound infection versus only 
10 per cent of patients in the NaP group (p=0.021). 

Conclusion : Sodium phosphate solution was safe, rapid, well-tolerated and could be the 
standard pre-operative mechanical bowel preparation for electixe colorectal surgery. 
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Pre-operative bowel preparation has been 
the standard procedure for elective colorectal surgery 
for over 50 years with the aim to reduce the risk of 
septic complications, to reduce anastomotic disrup­
tion, and to improve operative handling of the bowel 
(1,2). Mechanical cleansing is the mainstay of bowel 
preparation which has ideal characteristics of safe, 
rapid, good-cleansing, little or no discomfort, simple 
to use, and not expensive. 

Before 1980, mechanical bowel preparation 
used a large volume of solutions that caused fluid 
and electrolyte imbalance, caused poor tolerance for 
patients in ingesting the large volume of solutions 
up to 10 liters which patients could not ingest com­
pletely, and took many days of preparation. In 1980, 
Davis et al(3) developed a polyethylene glycol­
electrolyte solution that caused no fluid and elec-. 
trolyte imbalance, and took only one day for prepa­
ration, but used 3-4 liters of solution that 20-35 per 
cent of patients could not ingest completely(4,5). 

Sodium phosphate has been used for bowel 
preparation since 1969 but took 3-4 days of prepa­
ration(6,7). In 1990, Vanner et al(8) used 90 ml of 
sodium phosphate solution for one day preparation 
with good quality of cleansing and found that all 
patients could tolerate it very well(9). But sodium 
phosphate solution caused minor intravascular 
volume depletion, hyperphosphatemia, hypocalcemia, 
hypematremia, hypokalemia, but no clinical sequele 
(8). Adequate fluid intake after completion of bowel 
preparation was used for correcting intravascular 
volume depletion(5), but it might create poor tole­
rance for patients. 

The. aim of this study was to compare the 
pre-operative-post-operative complications and 
patients' tolerance between sodium phosphate solu­
tion (NaP) and polyethylene glycol-electrolyte solu­
tion (PEG-ES) for elective colorectal surgery. 

MATERIAL AND METHOD 
All colorectal cancer patients treated be­

tween August 2000 and May 2001 (NaP group) were 
prospectively instructed to take a clear liquid diet 
from 2.00 pm on the day before operation until mid­
night and received 45 ml of sodium phosphate pre­
paration (Swift®, Berlin Pharmaceutical Industry Co. 
Ltd., Bangkok, Thailand) in a glass of water at 2.00 
pm and again at 6.00 pm, followed by no additional 
water and no enema. Each 5 ml of sodium phosphate 

solution contained monobasic sodium phosphate 2.4 
g and dibasic sodium phosphate 0.9 g. 

All colorectal cancer patients treated be­
tween July 1997 and July 2000 (PEG group) were 
instructed to take a clear liquid diet from 2.00 pm on 
the day before operation until midnight, and received 
3 liters of a polyethylene glycol-electrolyte solution 
(Phramongkutklao hospital, Bangkok, Thailand) be­
tween 5.00-8.00 pm. One liter of PEG-ES contained 
polyethylene glycol 60 g, sodium chloride 1.459 g, 
potassium chloride 0.744 g, sodium bicarbonate 1.68 
g and sodium sulphate 5.68 g. Both groups received 
pre-operative intravenous antibiotics but no pre­
operative oral antibiotics. 

Blood for electrolytes was collected before 
the bowel preparation procedure and again at 10.00 
pm after completion of the bowel preparation. 
Patients who had renal failure, heart failure, ascites, 
complete bowel obstruction, previous colost9my and 
patients who had abdominal distension before or 
after bowel preparation, and patients who received 
antibiotics administration in the previous two weeks 
were excluded from the study. Patients were asked 
about the percentage of the solution ingested. Any 
sign and symptoms of wound infection and anasto­
motic leakage were recorded. 

A written informed consent was obtained 
from all patients. Data was computed with SPSS 
9.0 Chi-square and Fisher's exact tests were used to 
evaluate dichotomous data. Paired-sample t-tests and 
independent-sample t-tests were used to evaluate 
continuous data. 

RESULTS 
Twenty five patients in the NaP group and 

eighty six patients in the PEG group were included 
in the study. Age, gender and surgical procedure 
were well matched (p=0.306, 0.894, 0.153, respec­
tively). All patients in the NaP group ingested all of 
the NaP solution, but 18 per cent of patients in the 
PEG group ~ould not ingest all of the PEG-ES solu­
tion (p=0.044). 

Serum sodium and potassium levels before 
administration of the PEG-ES or NaP solution be­
tween the two groups was not different (p=0.534, 
0.502, respectively). There was a significant in­
crease in serum sodium levels (p=0.022) and a signi­
ficant decrease in serum potassium levels (p=0.018) 
in the NaP group without any clinical sequelae. 
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Table 1. Procedure and wound infection. 

Procedure PEG-ES NaP 
No. Wound infection No. Wound infection 

Rt. hemicolectomy 8 
Lt. hemicolectomy 2 
Ant. resection 21 
Low ant. resection 29 
AP-Resection 24 
Hartmann's op. 2 

Total 86 

Serum sodium and serum potassium levels in the 
PEG group were not different before and after admi­
nistration of PEG-ES (p=0.998, 0.141, respectively). 

Thirty five per cent of the patients in the 
PEG group had wound infection versus only 10 per 
cent of patients, in the NaP group (p=0.021) (Table 
1). Anastomotic leakage occurred in 2 patients in the 
PEG group, but none in the NaP group. All patients 
in both groups were operated on by qualified colo­
rectal surgeons. 

DISCUSSION 
Hypernatremia and hypokalemia from the 

NaP solution were not different from the study of 
Oleveira et al(lO) and Cohen et al(4). Hypokalemia 
had to be corrected before general anesthesia because 
it might have caused prolonged relaxation of the 
r~spiratory muscles. During correction of hypoka­
lemia with intravenous fluid replacement, volume 
depletion caused by the osmotic properties of the NaP 
solution(8) was corrected simultaneously. Therefore, 
water ingestion immediately after the NaP solution 
ingestion may not be necessary. 

The low rate of wound infection and anas­
tomotic leakage indicated that the NaP solution was 
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safe for elective colorectal surgery. But other factors 
participated in the reduction of septic complications 
such as appropriate antibiotics, intraoperative surgi­
cal technique, and increased use of outpatient bowel 
preparation(11,12). Surgeons must be strict on these 
factors, especially the surgical technique. 

The small volume of the NaP solution 
helped the patients to ingest all of the sblution. This 
caused one hundred per cent effectiveness of bowel 
cleansing, which was superior to previous mecha­
nical cleansing preparations that used a large volume 
of solution up to 10 liters(4,9,10,13-16) with or with­
out the use of an N-G tube that caused intolerance to 
the patients and failure to complete the mechanical 
bowel preparation. 

SUMMARY 
Sodium phosphate solution with a glass of 

water could be the standard pre-operative mechanical 
bowel preparation for elective colorectal surgery. 
Sodium phosphate solution had better patient tole­
rance, caused fewer septic complications, and caused 
hypernatremia and hypokalemia which might cause 
complications when patients are under general anes­
thesia. 

(Received for publication on July 12, 2001) 
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