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aftertaste and oily texture are disliked by most
patients.2,9–11 There are very few prospective studies
analysing the efficacy of castor oil for colonoscopy in
the literature.12 Whether castor oil is more likely to
cause abdominal cramping, dehydration and electrolyte
disturbance is unclear. Magnesium citrate, a saline 
laxative, can induce retention of fluid in the small bowel
because of its osmotic effect.13 This fluid then enters the
proximal colon and flushes the faecal materials from the
colon. A bowel evacuant kit (magnesium citrate oral
solution, phenolphthalein tablets and a bisacodyl sup-
pository) was reported to have the same cleansing effi-
cacy, and induce less discomfort, when compared with
castor oil used for colonic examinations.10 It is also

INTRODUCTION

A clean colon preparation prior to endoscopy or X-ray
examination is essential to obtain an accurate diagno-
sis, as residual faecal material may hide colonic lesions,
such as early colon carcinoma and polyps.1 Moreover,
an inadequate colon preparation often requires repeated
examination, which results in inconvenience and cost to
the patients. The various colon cleansing regimens
include castor oil, magnesium citrate, bisacodyl tablets,
senna extract, mannitol, polyethylene glycol lavage and
others.2–8 Castor oil, which acts on both the small and
large intestines, is commonly employed as a preparation
for radiological examination and colonoscopy, but its
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compares colon cleansing efficacy, patient acceptance and side effects in patients given either a mag-
nesium citrate–bisacodyl or a castor oil regimen prior to colonoscopy.
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Results: The cleansing effect of the magnesium citrate–bisacodyl regimen was significantly better than
that of castor oil in the ascending colon and caecum (cleansing scores 5.2 ± 1.2 vs 3.5 ± 1.3, P < 0.0001),
but similar to that of castor oil in the recto-sigmoid, descending and transverse colon. Abdominal pain
(38 vs 11%, P < 0.01) and nausea (29 vs 8%, P < 0.05) were significantly more common in patients
receiving the castor oil preparation than in patients administered with the magnesium citrate–bisacodyl
regimen. More patients complained of poor acceptance with the castor oil regimen than with the mag-
nesium citrate–bisacodyl regimen (24 vs 8%, P = 0.06).
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more effective than castor oil in the overall quality of
X-ray films.2,3,14 In comparison with oral mannitol,
magnesium citrate exhibits a better colon clearance and
less nausea and vomiting.4 The cleansing effect of a con-
venient preparation of magnesium citrate oral solution
and bisacodyl tablets for large bowel endoscopy has not
previously been well studied. The rationale of the com-
bination is to clear the colon of gross amounts of faecal
matter with magnesium citrate first and facilitate the
contact action of the bisacodyl for more thorough
cleansing, although Lee reported that the addition of
bisacodyl conferred no benefit over magnesium citrate
alone for barium enema preparation.15 In order to
understand whether the magnesium citrate–bisacodyl
regimen was superior to castor oil for colonoscopic
preparation, we designed a prospectively randomized
study to compare their colon cleansing effects, patient
acceptance and probable side effects.

METHODS

Eighty consecutive outpatients who were scheduled for
a colonoscopy were enrolled into the study. Patients
aged under 18 or over 85 years, those with heart or renal
failure, diabetes mellitus, prior intestinal surgery or
allergy to either of the two regimens, and pregnant
women were excluded from the study. Informed
consent was obtained prior to admission into the study.
The study was approved by the Ethics Committee of
the Veterans General Hospital.

On entry, the patients were randomized to receive the
following regimens: group 1 received 250 mL magne-
sium citrate oral solution (Purzer Pharmaceutical Co.,
Taipei, Taiwan) at 20.00 h and two bisacodyl tablets 
(2 ¥ 5 mg) orally at 22.00 h on the day prior to the
examination. Each 100 mL magnesium citrate oral
solution contained 4.29 g magnesium carbonate, 7.83 g
citric acid anhydrous and 0.714 g potassium bicarbon-
ate. Group 2 received 60 mL castor oil orally at 
20.00 h on the day prior to the examination. Each
patient was instructed to have light low-residue meals
and was encouraged to drink a large quantity of water
for hydration (250 mL /h for 8–10 h) on the day before
the examination. Only water was allowed to be con-
sumed after 20.00 h on the day prior to the examina-
tion. Ten patients (four in group 1 and six in group 2)
were dropped from the study because of cancellation of
their colonoscopic examination after the randomiza-
tion. Finally, 36 patients in group 1 and 34 patients in
group 2 underwent a colonoscopy. The colonoscopies
were performed using an Olympus-CF-230L electronic
colonoscope (Olympus Optical Co. Ltd, Tokyo,
Japan).

The efficacy evaluation of the two regimens included
the colon cleansing effect, patient acceptance and side
effects.The cleansing effects on recto-sigmoid, descend-
ing, transverse and ascending/caecum segments in each
patient were assessed visually by two experienced endo-
scopists who were not aware of which regimen had been
used. Bowel cleanliness was scored as: 3 (no faecal
material in the colon); 2 (faecal materials present in the
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colon, but not enough to interfere with the endo-
scopist’s diagnosis); and 1 (faecal materials present and
interfering with the endoscopist’s diagnosis). The sum
of the scores from the two observers were ranked from
6 to 2. Patient acceptance and the side effects of the
preparations were surveyed by using a questionnaire.
Patient acceptance was graded as good, fair or poor.The
side effects, including nausea, vomiting, abdominal
pain, abdominal fullness and fainting, were scored as 
0 = none, 1 = mild, 2 = moderate and 3 = severe.The fre-
quency of bowel movement and the period from intake
of the evacuant to the first bowel movement were also
recorded. Blood pressure, heart rate and serum levels
of sodium and potassium were measured before bowel
preparation and just before the colonoscopic examina-
tion.The colonoscopic diagnosis, the time taken for the
endoscope to reach the caecum and the length of time
of the entire colonoscopy were all recorded.

All data were expressed as mean ± SD. The student’s
t-test and c2 test (or Fisher’s exact test) were used in
the statistical analysis of the results. P < 0.05 was
defined as being statistically significant.

RESULTS

The patients’ demographic characteristics with regard
to age, gender, weight, height and colonoscopic diag-
nosis were similar in both groups after randomization
(Table 1).The number of patients at age 65 or over was
24 (67%) in group 1 and 26 (79%) in group 2 (not 
significant; NS). Among the studied subjects, the
colonoscope reached to the caecum in 27 (75%) and
24 (71%) patients in groups 1 and 2, respectively (NS).
The cleanliness scores for all colonic segments are
shown in Table 2. It was obvious that the cleansing effect
of the magnesium citrate–bisacodyl regimen was better
than that of castor oil in the ascending colon and
caecum (P < 0.0001). Likewise, the percentage of
patients with an unsatisfactory colon preparation (com-
bined score £ 3) in the ascending colon and caecum was
significantly higher in group 2 than in group 1 (33 vs

Table 1 The demographic characteristics of patients under-
going magnesium citrate–bisacodyl or castor oil regimens for
colonoscopic preparation

Magnesium 
citrate Castor oil

(n = 36) (n = 34)

Age (years, range) 63.4 ± 16.0 66.2 ± 13.0 
(32–83) (24–84)

Sex (M/F) 32:4 29:5
Colonoscopic diagnosis

Normal 27 23
Polyp 6 7
Cancer 0 3
Chronic colitis 1 0
Diverticulum 2 1



11%, P < 0.05). The percentage of patients with an
unsatisfactory colon preparation in the recto-sigmoid,
descending and transverse segments, however, was not
significantly different between the two groups (9, 9 and
12%, respectively in group 1; 15, 9 and 12%, respec-
tively in group 2).

More patients complained of poor acceptance with
the castor oil regimen than with the magnesium citrate–
bisacodyl regimen (24 vs 8%, P = 0.06), although sta-
tistical significance was not reached.The side effects are
shown in Table 3. The frequency of abdominal pain 
was more common in patients receiving the castor oil
preparation than in patients using the magnesium
citrate–bisacodyl regimen (38 vs 11%, P < 0.01). The
abdominal pain score was also significantly higher in
group 2 than in group 1 (1.6 ± 0.9 vs 1.1 ± 0.4,
P < 0.05). In addition, the occurrence of nausea was
more common in group 2 than in group 1 (29 vs 8%,
P < 0.05). Serum levels of sodium and potassium, blood
pressure and heart rates before bowel preparation and
before colonoscopic examination are shown in Table 4.
Although serum sodium levels in both groups and
serum potassium levels in patients receiving castor oil
decreased after the bowel preparation (P < 0.05), there
was no clinical significance. The frequencies of bowel
movement after taking the evacuant (5.1 ± 2.2 vs
6.4 ± 3.1, NS) and the periods of time from taking the
evacuant to the first bowel movement (4.2 ± 3.5 vs
3.7 ± 3.0 h, NS) were similar in both groups.There was
no difference in the time needed to reach the caecum
(13.3 ± 10.0 vs 12.9 ± 6.4 min, NS) or in the total
colonoscopic examination periods (19.6 ± 11.2 vs 19.1
± 8.1 min, NS) between the two groups.

DISCUSSION

The results of the present study demonstrated that the
magnesium citrate–bisacodyl regimen was better than
castor oil for examining the ascending colon and
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caecum, particularly in providing a clear field.We com-
bined magnesium citrate and bisacodyl tablets together,
rather than using the combination of magnesium citrate
and bisacodyl tablets with bisacodyl suppository, as in
the previous barium enema studies.2,3,10,16 Our findings
regarding the cleansing effect of castor oil are consis-
tent with the report of Kolts et al.12 They showed that
excellent or good cleansing was obtained in 32% of
patients in the castor oil group, compared with 64% in
the electrolyte lavage group and 80% in the sodium
phosphate group, but all three preparations produced
excellent or good cleansing of the left colon (sigmoi-
doscopy). Whether the magnesium citrate–bisacodyl
regimen is superior to castor oil for colonoscopic prepa-
ration is not clear. Good radiological visualization was

Table 2 Cleansing scores of the magnesium citrate–
bisacodyl and castor oil regimens for colonoscopic prepara-
tion

Magnesium 
citrate Castor oil P

Recto-sigmoid 5.2 ± 1.1 (35) 5.2 ± 1.4 (34) NS
colon

Descending 5.5 ± 1.0 (33) 5.3 ± 1.3 (33) NS
colon

Transverse 5.3 ± 1.1 (32) 5.1 ± 1.3 (32) NS
colon

Ascending 5.2 ± 1.2 (27) 3.5 ± 1.3 (24) < 0.0001
colon/caecum

Results are mean ± SD. Figures in parentheses are the
number of patients. NS, not significant. Details of the scoring
system are described in the Methods.

Table 3 The side effects of the magnesium citrate–bisacodyl
and castor oil regimens for colonoscopic preparation

Magnesium 
citrate Castor oil

(n = 36) (n = 34) P

Nausea (%) 3 (8) 10 (29) < 0.05
Vomiting (%) 2 (6) 6 (18) NS
Abdominal pain (%) 4 (11) 13 (38) < 0.01
Abdominal fullness (%) 4 (11) 6 (18) NS
Fainting (%) 7 (19) 8 (24) NS

NS, not significant. Figures in parentheses are the number
of patients.

Table 4 Serum sodium and potassium levels, blood pressure
and heart rates before bowel preparation and before colonos-
copy in patients undergoing magnesium citrate–bisacodyl or
castor oil regimens for colonoscopic preparation

Magnesium 
citrate Castor oil

(n = 36) (n = 34)

Sodium (mmol/L)
Before bowel preparation 140.9 ± 3.6* 141.4 ± 2.4†

Before colonoscopy 139.6 ± 3.7* 139.3 ± 2.2†

Potassium (mmol/L)
Before bowel preparation 4.2 ± 0.5 4.4 ± 0.5‡

Before colonoscopy 4.1 ± 0.4 4.2 ± 0.4‡

Systolic blood pressure 
(mmHg)

Before bowel preparation 124.9 ± 16.8 122.2 ± 12.1
Before colonoscopy 129.9 ± 19.4 128.0 ± 19.2

Diastolic blood pressure 
(mmHg)

Before bowel preparation 72.5 ± 10.5 71.9 ± 7.4
Before colonoscopy 75.0 ± 9.7 75.7 ± 9.1

Heart rate (beats/min)
Before bowel preparation 72.9 ± 9.8 74.8 ± 10.4
Before colonoscopy 77.1 ± 13.4 80.0 ± 13.0

Results are mean ± SD. * P < 0.01, † P < 0.001, ‡ P < 0.05.



previously reported in 83–84% of patients using the
magnesium citrate and bisacodyl regimen, and in
54–62% of castor oil consumers.2,3 Our present study
showed that satisfactory colon cleansing was obtained
in 88% of those patients prepared by using the magne-
sium citrate–bisacodyl regimen and in 67% of those
patients using castor oil (P < 0.05). The efficacy of
various regimens for colonic preparation was not influ-
enced by age.3,17,18 In the present study, the age of older
patients (≥ 65 years) also had no effect on the colonic
cleansing ability of these regimens (data not shown).
These findings, of course, can not be extrapolated to
elderly bedridden hospital patients.

The reports of discomfort in patients receiving either
the magnesium citrate–bisacodyl or castor oil regimen
for colonic preparation are conflicting. Strates and
Hofmann reported that more patients receiving the
castor oil preparation complained of discomfort than
those using the magnesium citrate regimen (71.6 vs
28.3%, P < 0.001).10 The occurrence of abdominal
cramps, however, was similar in both regimens.10

Barnes reported that every patient receiving castor oil
invariably complained of abdominal cramps, compared
with no patients following the magnesium citrate and
bisacodyl regimen for barium enema preparation.
Dodds et al. showed that abdominal cramps occurred
more often in patients undergoing the magnesium
citrate–bisacodyl regimen than in those receiving castor
oil for barium enema preparation.3 We found that more
patients using the castor oil preparation complained of
abdominal pain and nausea than those receiving the
magnesium citrate–bisacodyl regimen.

Although we found some changes in serum elec-
trolyte levels after colonic preparation, these alterations
did not elicit clinical hyponatraemia or hypokalaemia.
We believe that sodium and potassium losses in 
diarrhoeal stools may have been the aetiology for 
these changes. Irwin et al., however, reported no 
change in serum electrolyte values after colonoscopic
preparation by using a magnesium citrate-containing
kit.14

Magnesium citrate and castor oil have a direct effect
on colonic motility to enhance transit.19 Our present
study showed that the frequency of bowel movement in
the two regimens were actually similar. It is not always
true that the more powerful the catharsis, the more
effective the colonic cleansing. For example, the diar-
rhoea produced by mannitol was severe compared with
that produced by X-Prep, but the bowel cleansing
ability of mannitol was not good.

In conclusion, combined oral magnesium citrate and
bisacodyl proved to be effective in cleaning the colon
for colonoscopy. It had better cleansing efficacy in the
ascending colon and caecum, and fewer side effects
compared with castor oil.
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