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Comparison of two cathartic preparations, peg-electrolytes
solution and sodium phosphate salts, as means for large bowel
preparation for colonoscopy

N. Antonakopoulos, I. Kyrlagkitsis, V. Xourgias, D.G. Karamanolis

period of preparation, less inconvenience for the patient
and better bowel cleansing. Twenty years ago, the whole
procedure required a three-day low-residue diet, a
laxative (bisacodyl) two days before the examination, a
cathartic preparation the previous day and an enema on
the day of the examination.1 Today a single-day prepa-
ration with an oral cathartic solution is adequate.

The aim of the present study was to compare the novel
cathartic preparation of sodium phosphate salts (Fleet
Phospho-sodaR), to the widely used PEG-electrolytes
solution (Klean-prepR), in terms of efficacy and tolerance
by the patient.

MATERIALS AND METHODS

We included all outpatients who underwent colono-
scopy between January and June 2003 in our hospital.
Exclusion criteria were renal failure, major congestive
cardiac failure, ascites, ongoing gastrointestinal bleeding
and pregnancy or lactation. The patients signed an
informed consent prior to inclusion and were randomised
to receive either sodium phosphate salts (group A) or
PEG-electrolytes solution (group B). If patients were
receiving iron supplements they were advised to stop
them a week before the procedure. The day before colo-
noscopy patients were instructed to receive liquid diet.
Group A patients received a bottle of sodium phosphate
salts at 8 a.m. and a second bottle at 6 p.m. The minimum
recommended fluid intake in group A was 2 litres. In
group B, each sachet of PEG electrolytes was dissolved
in 1 litre of water (total fluid volume 4 litres) and patients
were instructed to start bowel preparation at 12 (midday)
of the previous day and gradually consume the total
amount required. Patients were assessed before and after
bowel preparation with full blood count, urea and

SUMMARY

The ideal bowel preparation for colonoscopy must combine
the characteristics of effectiveness with the least side effects.
We compared the relatively novel cathartic preparation of
sodium phosphate salts (Fleet Phospho-sodaR) with the
widely used PEG-electrolytes solution (Klean-prepR). Fifty-
two consecutive patients referred for colonoscopy were
randomised to receive either sodium phospate salts or PEG
electrolytes. The evaluation of the two preparations was
based on two separate questionnaires, one completed by the
endoscopist who ignored the kind of bowel preparation used
and the other by the patient. Bowel preparation with sodium
phospate salts was more effective in bowel cleansing and
better tolerated than PEG-electrolytes solution in terms of
difficulty in intake and swallowing, fatigue, the presence of
colicky abdominal pain, flatulence, vomiting and perianal
irritation (p<0,05).
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INTRODUCTION - AIM

Recently, substantial progress has been made in the
improvement of cathartic preparations, concerning their
efficacy and safety as means for large bowel preparation
for colonoscopy. This progress has resulted in a shorter
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electrolytes and aminotransferase levels. The day of the
colonoscopy and before the procedure, the patients were
asked to complete a questionnaire scoring certain
parameters of the preparation procedure: The difficulty
in intake and swallowing, (0=no difficulty, 1=little dif-
ficulty, 2=great difficulty, 3=complete inability to take
the solution), the presence of fatigue, nausea, colicky ab-
dominal pain, flatulence, vomiting, insomnia and perianal
discomfort (0=yes, 1=no).

All colonoscopies were performed by the same
experienced endoscopist who was unaware of the type
of the cathartic preparation used. At the end of colono-
scopy, the endoscopist completed a separate question-
naire regarding the efficacy of cleansing in every part of
the large intestine, the presence of bubbles as well as the
general impression of the endoscopist pertaining to the
quality of preparation.

Statistical analysis was performed by using chi-square
of Fisher�s exact test. p values <0.05 were considered
statistically significant.

RESULTS

Fifty-two patients who met the study�s criteria were
included � 26 in each group. Both groups were
comparable in terms of age (53±13.2 vs 56±11.6 p=ns)
and sex (group A: 14 males vs 12 females, group B: 13
males vs 13 females, p=ns). The indications for
colonoscopy are listed in Table 1. All patients undergoing
colonoscopy for inflammatory bowel disease had
quiescent colitis (ulcerative colitis or Crohn�s) with
normal bowel motions.

No changes were noticed in either group in haemo-

globin, renal function or electrolytes before and after
bowel preparation. Patients in group A had significantly
less difficulty in swallowing and in total oral intake of
the liquid preparation and reported fatigue, colicky ab-
dominal pain, flatulence, vomiting and anal irritation less
frequently, compared to group B patients (Table 2). How-
ever, there was no statistical significant difference
regarding the presence of nausea and insomnia (Table 2).

The presence of bubbles obscuring the endoscopic
view was more frequent in group A than group B, (p=
0,002).

The general impression as to the quality of the pre-
paration was that it was satisfactory in the majority of
the patients in both groups (77% in group A and 73% in
group B, p=0,7) (Figure 1).

DISCUSSION

The ideal cathartic preparation solution should meet
certain standards:

a) It should be effective in bowel cleansing, well tole-
rated and with minimum side effects (i.e. electrolyte
disturbances, abdominal pain).

b) The smaller volume of liquid intake required for a
satisfactory bowel preparation may lead to better
compliance.

c) A shorter duration of preparation may cause less
disturbance in a patient�s social life.

d) It must be simple in use so that older people can follow
the instructions.

e) It must have a good taste.

There are many comparative randomised trials of

Table 1. Indications for colonoscopy

Group Á Group Â

Clinical Diagnosis (26) (26) P

Inflammatory bowel disease 12 (46%) 4 (15%) 0,009

Acute lower GI bleeding 2 (7%) 8 (31%) NS

Chronic diarrhoea 2 (7%) 7 (27%) NS

Anaemia 2 (7%) 3 (12%) NS

Bloody stools 2 (7%) 2 (7%) NS

Polypectomy 2 (7%) 2 (7%) NS

Chronic abdominal pain 2 (7%) 0 (0%) NS

Screening 2 (7%) 0 (0%) NS

Indications for colonoscopy in the two groups, in decreasing
frequency

Table 2. Bowel preparation adverse events in groups A and B*

Group A Group B p

Difficulty in total intake 11 0 0,001

Difficulty in swallowing 8 0 0,002

Fatigue 23 8 0,0001

Colicky abdominal pain 23 0 0,0001

Flatulence 23 15 0,03

Nausea 8 8 NS

Vomiting 8 0 0,002

Insomnia 0 0 NS

Perianal irritation 14 3 0,001

* Adverse events of score 2 or 3 only
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various cathartic preparations such as magnesium citra-
te,2 magnesium sulphate,3 senna-based cathartics (i.e. x-
prep),4 Picolax (sodium picosulphate),5,6 castor-oil,7

golytely,4 peg-electrolytes solution (klean-prep),8,9 sodium
phosphate,10-12 in combination with or without laxatives
(bisacodyl) or enemas.

In this study a novel cathartic preparation � sodium
phosphate salts� was compared to the widely used PEG-
electrolytes solution. Both preparations were equally
effective in bowel cleansing (77% vs 73% respectively).
Inflammatory bowel disease was more common as an
indication in group A than group B (46% vs 15%, p=
0,009). Despite this difference, all patients who parti-
cipated in the study had quiescent disease with normal
bowel motions and their colonoscopy was performed in
the context of the follow-up for the detection of dysplasia.
Therefore we feel that this predominance of inflam-
matory bowel disease as an indication in group A does
not comprise a bias in the study. Group A patients with
incomplete colonoscopy had a longer section of their
bowel examined than their counterparts in group B,
although this observation did not reach statistical
significance.

According to the manufacturer�s instructions, 1.5 Lt
of water is sufficient for an adequate bowel preparation
in patients receiving sodium phosphate salts, compared
to 4 Lt required when PEG-electrolytes solution is used.
When sodium phosphate salts are used, alternative
liquids may also be taken such as tea or juices. This may

constitute an advantage in terms of patient compliance,
which can lead to improved rates of completed proce-
dures because of more adequate bowel preparation.

The compliance of the patients was better in the
sodium phosphate group, a finding which has been also
confirmed by other studies.10 No patient in either group
reported serious adverse events � although patients re-
ceiving PEG-electrolytes tended more often to report fa-
tigue, perianal irritation, flatulence, colicky abdominal
pain and vomiting. The increased difficulty in intake of
the entire quantity of the preparation in group B may
correlate with the increased volume of required liquids,
while the difficulty in swallowing in the same group must
be due to the taste of the preparation. Some of the
reported adverse events could be age-related, although
this was difficult to prove in the present study, due to the
small number of patients. As also reported by other stu-
dies, the less frequent presence of bubbles in group A
may correlate with the significantly less residual volume
of liquids in the intestine of the patients who receive
sodium phosphate salts.13 Compared with other cathartic
preparations, such as sodium picosulphate, sodium phos-
phate salts also resulted in a smaller residual volume of
stools.14

Although several papers15-17 reported electrolyte
abnormalities (mainly hyperphosphatemia and hypoka-
lemia), none of the patients in either group had elec-
trolyte disturbances in the present study. A possible
explanation is that we did not include many elderly
patients, who are more prone to electrolyte disturbances
than younger and otherwise healthy individuals.

In conclusion, sodium phosphate salts is a safe
preparation ensuring rapid and satisfactory cleansing of
the bowel which could be a result of better compliance.
Comparing to PEG-electrolytes preparation, it is more
acceptable to the patients due to easier intake and fewer
adverse events. As concerns the quality of preparation,
sodium phosphate is superior to PEG-electrolytes in
terms of the less frequent appearance of bubbles which
obscure the endoscopic view.

REFERENCES

1. Boulos PB, Karamanolis DG, Salmon PR, et al. A rapid
bowel preparation without colonic washout for colonos-
copy. Colo-proctology; 1984; 3:158-160.

2. Herman M, Shaw M, Loewen B. Comparison of three
forms of bowel preparations for screening flexible sigmoi-
doscopy. Gastroenterol Nurs 2001; 24:178-181.

3. Spinetta G, Ratti E. Intestinal preparation with an os-

Figure 1. The quality of preparation was similar in both groups
(73% of the klean-prep group and 77%* of the phospho-soda
group had acceptable preparation according to the endosco-
pist�s questionnaire)
* No statistical significance (p=0,7)

Quality of preparation

0

5

10

15

20

25

30

PEG Electrolytes                     Sodium
                                                 phosphate salts

P
at

ie
nt

s

Non-acceptable preparation

Acceptable preparation



279Management of acute large bowel obstruction due to colorectal canceer: Diversion colostomy versus stent placement

motic solution for edema with double contrast media.
Radiol Med (Torino) 2000; 100:240-244.

4. Dahshan A, Lin CH, Peters J, et al. A randomized, pro-
spective study to evaluate the efficacy and acceptance of
three bowel preparations for colonoscopy in children. Am
J Gastroenterol  1999; 94:3497-3501.

5. Regev A, Fraser G, Delpre G, et al. Comparison of two
bowel preparations for colonoscopy: sodium picosulphate
with magnesium citrate versus sulphate-free polyethylene
glycol lavage solution. Am J Gastroenterol  1998; 93:1478-
1482.

6. Macleod AJ, Duncan KA, et al. A comparison of Fleet
Phospho-soda with Picolax in the preparation of the co-
lon for double contrast barium enema. Clin Radiol  1998;
53:612-614.

7. Chen CC, Ng WW, Chang FY, Lee SD. Magnesium cit-
rate-bisacodyl regimen proves better than castor oil for
colonoscopic preparation. J Gastroenterol Hepatol  1999;
14:1219-1222 .

8. Jayanthi V, Ramathilakam B, et al. Comparison of poly-
ethylene glycol versus combination of magnesium sulphate
and bisacodyl for colon preparation. Trop Gastroenterol
2000; 21:18-19.

9. Farca Belsaguy A, Fernandez Castro E, Presenda Miller
F. Comparative study of the use of sennoside A and B vs
polyethylene glycol and electrolytes in anterograde prepa-
ration of the colon. Rev Gastroenterol Mex  1999; 64:85-88.

10. Pou Fernandez JM, Rodriguez Munoz S, Sala Felis T.
Characterization of the safety, effectiveness and use of

oral sodium phosphate. Rev Esp Enferm Dig 2001; 93:214-
225.

11. Linden TB, Waye JD. Sodium phosphate preparation for
colonoscopy: onset and duration of bowel activity. Gas-
trointest Endosc 1999; 50:811-813.

12. Unal S, Dogan UB, et al. A randomized prospective trial
comparing 45 and 90-ml oral sodium phosphate with X-
Prep in the preparation of patients for colonoscopy. Acta
Gastroenterol Belg  1998; 61:281-284.

13. Macari M, Lavelle M, Pedrosa I, et al. Effect of different
bowel preparations on residual fluid at CT colonography.
Radiology  2001; 218:274-277.

14. Yoshioka K, Connolly AB, et al. Randomized trial of oral
sodium phosphate compared with oral sodium picosul-
phate (Picolax) for elective colorectal surgery and
colonoscopy. Dig Surg  2000; 17:66-70.

15. Beloosesky Y, Grinblat J, Weiss A, et al. Electrolyte dis-
orders following oral sodium phosphate administration
for bowel cleansing in elderly patients. Arch Intern Med.
2003; 163:803-808.

16. Seinela L, Pehkonen E, Laasanen T, et al. Bowel prepa-
ration for colonoscopy in very old patients: a randomized
prospective trial comparing oral sodium phosphate and
polyethylene glycol electrolyte lavage solution. Scand J
Gastroenterol. 2003; 38:216-220.

17. Ell C, Fischbach W, Keller R, et al. A randomized, blind-
ed, prospective trial to compare the safety and efficacy of
three bowel-cleansing solutions for colonoscopy (HSG-
01*). Endoscopy 2003; 35:300-304.


