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Colonoscopy outcome, safety and efficacy of colon cleansing
in chronic renal failure

K.H. Katsanos1, D.K. Christodoulou1, Margarita Economou2, Marina Rizou2, Ioanna Theodorou2,
H. Pappas2, K.C. Siamopoulos2, E.V. Tsianos1

SUMMARY

Objectives: We investigated the effectiveness and safety of
three different methods of colon cleansing and we also re-
corded the outcome and findings of lower gastrointestinal
tract endoscopy in patients with chronic renal failure.

Methods: We prospectively collected 39 patients with chronic
renal failure The patients who were referred for endoscopy
were randomly given one of the following: For colonoscopy
(a) Method I; liquid diet for three days, enemas with sodi-
um phospate (Fleet) and X-Prep (senna-based laxative), and
(b) Method II; gut � irrigation with a commercially avail-
able polyethylene glycol and electrolytes solution. For sig-
moidoscopy (c) Method III; enemas with sodium phosphate
(Fleet). A gastroenterologist graded the cleanliness of the
segments of colon during endoscopy. Safety profile includ-
ing renal function and electrolytes were recorded prior to
preparation and prior to endoscopy for each patient. In
addition, patient acceptance of bowel preparation methods
(tolerance) was recorded, including any symptoms of dis-
comfort.

Results: We found that among cleansing methods, method I
and II were equally effective. Method III had a good cleans-
ing effect on the rectosigmoid (10/12) but only fair cleans-
ing effect on the descending colon (6/12). The tolerance of
preparation was similar for all three methods. The safety

profile was acceptable for all three methods. Twelve out of
39 patients had at least one positive endoscopic finding

Conclusions: Colon cleansing methods are safe for chronic
renal failure patients, provided that adequate monitoring
of electrolytes and renal function markers is available and
an experienced nephrologist is reviewing the patient�s
records and current condition.
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INTRODUCTION

Colonoscopy has emerged as the procedure of choice
for the diagnosis and treatment in colonic disease1.
Proper bowel cleansing is of paramount importance for
the safe detection of small lesions and reduces the dura-
tion of the examination and subsequently the discom-
fort of the patient and the anxiety of the endoscopist.
Today, effective and well-tolerated methods of colon
cleansing are available1-5. The standard preparation in-
cludes small-residue or liquid diet for 3 days, combined
with a stimulant laxative like X-Prep on the afternoon
before the examination and enemas the previous after-
noon and in the morning just a few hours before endos-
copy. The polyethylene glycol electrolyte lavage (PEG),
developed by Davis et al5, is an effective alternative that
overwhelms dietary restrictions but requires the con-
sumption of a large volume of a quite unpleasant tasting
liquid the previous day. Some modifications of the PEG
method, mainly involving improvement of the taste of
the solution, did not dramatically alter the effect and the
side effects of this method1,2. Newer effective regimens
include sodium phosphate solutions with or without bisa-
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record any deviations from the preparation procedure.

Cleansing Method I

During the three days before examination only liquid
diet with restriction of salt was allowed. On the last day
before examination, at 4.00 p.m., a senna-based laxative,
X-Prep12 was administered (one bottle of X-Prep was
swallowed followed by one-two glasses of water). On the
day before examination, at 7.00 p.m., a 1-1 isotonic sodi-
um chloride rectal washout was given. The same wash-
out was repeated at 7.00 a.m. on the day of endoscopy.

Cleansing Method II

The day before examination only a liquid diet was
allowed. In the afternoon of that day the patients were
asked to drink 4 liters of a gut-irrigative product consist-
ing of polyethylene glycol and electrolytes (Klean-Prep,
Norgine - England)13 in 6 hours. This product was actu-
ally found to produce no electrolytic abnormalities and
no systemic absorption of fluids, so it was considered safe
for CRF patients who were at close monitoring prior to
colonoscopy.

Cleansing Method III

This method was used with patients referred for sig-
moidoscopy. The patients were restricted to follow a liq-
uid diet the day before the examination. On the day be-
fore examination, at 7.00 p.m., a 1-1 isotonic sodium chlo-
ride rectal washout was given. The same washout was
repeated at 7.00 a.m. on the day of endoscopy.

Cleansing score

A gastroenterologist who was unaware of the cleans-

codyl6 and sodium picosulphate plus magnesium citrate7.
Sodium phosphate is contraindicated in patients with
chronic renal failure (CRF) because it may induce hy-
perphosphatemia8-10.

Patients with CRF respresent a specific group of pa-
tients for colonoscopy. While the endoscopic assessment
of the lower intestinal tract is sometimes mandatory, the
cleansing regimen is a frequent concern because of the
delicate balance of fluids and electrolytes in these pa-
tients. Usually, the endoscopic procedure is performed
after a nephrologist-guided preparation of the colon.
Some patients with CRF receive inadequate preparation
regimens and undergo inaccurate and incomplete endo-
scopic examinations. In other instances, endoscopy is
avoided in CRF patients because of the fear of causing
short term electrolyte abnormalities or long term renal
function deterioration during colon preparation11.

For these reasons, we performed a prospective study
to examine the following parameters in CRF patients:
(a) the efficacy of colon preparation regimens compara-
tively, (b) the safety of those regimens, (c) the tolerance
of preparation by patients, (d) the indications for lower
gastrointestinal tract endoscopy and (e) the endoscopic
findings, including diagnostic and therapeutic procedures

METHODS

Patients

Thirty-nine consecutive patients with CRF were in-
cluded in this study. The Department of Nephrology
between Februrary 1996 and September 1999 referred
these patients to the Gastroenterology Laboratory for
lower gastrointestinal tract endoscopy. The mean age of
the patients was 58±8 years and 21 were male while 18
were female. Twenty-seven of 39 patients were referred
for colonoscopy, while the remaining 12 for sigmoidos-
copy. Among them, 15 were on hemodialysis (HD), 6 on
continuous ambulatory peritoneal dialysis (CAPD), 12
had chronic renal failure without any dialysis (CRF) and
6 had renal disease but creatinine clearance levels with-
in normal limits (NCL, normal creatinine clearance lev-
els) [Table 1]. Patients who were appointed for colonos-
copy were hospitalized in the Department of Nephrolo-
gy, for close monitoring, measurement of biochemical
parameters and monitoring/recording of the cleansing
regimen. These patients were randomly administered one
of the first two cleansing regimens I or II (as described
below). Patients who were referred for sigmoidoscopy
were not hospitalized, unless otherwise indicated. Be-
fore sigmoidoscopy, a nurse was assigned to carefully

Table 1. Patient groups clinical characteristics related to colon
cleansing.

Groups

Characteristics CRF HD CAPD NCL

Number 12 15 6 6

Sex (M/F) 7/5 8/7 3/3 3/3

Hospitalized 10 10 3 4

Outpatient clinic 2 5 3 2

Laxative use 0 0 0 1

Previous gastrointestinal operation 1 2 0 0

Previous gastrointestinal endoscopy 2 3 1 0

CRF: chronic renal failure

HD: hemodialysis

CAPD: continuous ambulatory peritoneal dialysis

NCL: normal creatinine clearance levels
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ing method used graded the cleanliness of the inspected
segments of colon during examination. The grading scale
was as follows: 1 (poor) large amount of fecal residue,
unacceptable; 2 (fair) moderate amount of residue,
enough to prevent a completely reliable examination; 3
(good) small amount of residue not interfering with a
thorough examination; and 4 (excellent) minimum
amount of residue, >95% of intestinal mucosa visible.
The graded parts of the colon were: rectosigmoid, de-
scending, transverse, ascending-cecum.

Safety profile and tolerance

Renal function markers and electrolytes were
recorded prior to preparation, prior to endoscopy and
three days after endoscopy for each patient. In detail,
the following parameters were recorded: weight, hemo-
globin, urea, creatinine, creatinine clearance, serum so-
dium, potassium, chloride, calcium, phosphate, magne-
sium, total protein and albumin. In addition, patients�
acceptance of bowel preparation methods (tolerance)
was recorded including any symptoms of discomfort.
Questions about any symptoms (pain, abdominal discom-
fort, nausea, vomiting, anal irritation, insomnia) were
asked and patients were also asked whether they would
be prepared to undergo the same preparation regimen
in the future. According to the answers to these ques-
tions, patient�s acceptance of the bowel preparation
method was graded as follows: (a) good, minimal symp-
toms and willingness to repeat the preparation; (b) fair,
more apparent symptoms such as nausea or abdominal
discomfort that did not require any intervention or did
not cause cessation of preparation - patient willing to
repeat the preparation in the future; (c) poor, symptoms
such as repeated vomiting or severe pain that possibly
led to interruption of the preparation regimen - patient
refusing to repeat the same preparation method.

Indications, findings and endoscopic procedures

An independent rater reviewed the indications for
performing the endoscopic examination in each case. He
recorded whether the examination was completed or not
and the reasons of any incomplete examination. Finally
he reviewed the endoscopic findings and reported the
diagnostic and therapeutic interventions that took place
during endoscopy.

RESULTS

Efficacy of cleansing methods

Table 2 shows a summary of the colon cleansing
methods that were used in each group of patients.

We found that among colon cleansing methods, meth-
od I (standard preparation with X-Prep, enemas and liq-
uid diet) and method II (PEG plus electrolytes solution)
were equally effective. In detail, 14 of 15 (93.33%) pa-
tients who received cleansing regimen I and 12 of 12
(100%) who received cleansing regimen II had at least
good cleansing effect (as defined above). Table 3 shows
the mean cleansing scores in the various segments of the
colon in patients who underwent colonoscopy. No sta-
tistically significant differences between the two meth-
ods (I and II) or among the examined groups of patients
with chronic renal failure were found.

Colon cleansing method III of the study (enemas and
liquid diet for one day) was used in patients who under-
went sigmoidoscopy. This method had a good cleansing
effect in the rectosigmoid in 10 of 12 patients (83.33%),
but only half of 12 patients (50%) had a good cleansing

Table 3. Mean cleansing score(±SD) in the various segments
of the colon.

Colon segment CRF HD CAPD NCL

Recto-sigmoid 3.5±0.4 3.6±0.6 3.7±0.6 3.4±0.8

Descending 3.1±0.3 3.1±0.4 3.0±0.5 3.3±0.7

Transverse 3.3±0.4 3.2±0.4 3.4±0.5 3.5±0.8

Ascending 2.7±0.5 2.8±0.5 2.6±0.6 3.0±0.7

Cleansing score according to residue presence (feces, fluid,
foam, mucous)

4= excellent (minimum amount of residue, >95% of mucosa
visible)

3= good (small amount of residue, thorough examination pos-
sible)

2= fair (moderate amount of residue, not completely reliable
exam)

1= poor (large amount of residue, unacceptable)

Table 2. Colon cleansing methods used in each patient group
(number of patients)

Method CRF HD CAPD NCL

I 5 6 2 2

II 5 4 1 2

III 2 5 3 2

*Method I: Liquid diet for 3 days, enemas and X-Prep

Method II: PEG � electrolytes solution (Klean-Prep)

Method III: Enemas

**CRF: chronic renal failure

HD: hemodialysis

CAPD: continuous ambulatory peritoneal dialysis
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effect in their descending colon (further insertion of the
instrument was not attempted in patients scheduled for
sigmoidoscopy). So this method was equal to the previ-
ous two for the preparation of rectosigmoid, but was in-
ferior to them for the preparation of the descending co-
lon (P<0,05, Fisher exact test).

Safety profile and tolerance

Electrolytes and renal function did not change sig-
nificantly in any of the patients during preparation. Table
4 shows the changes in electrolytes and creatinine clear-
ance during preparation in the four examined groups of
patients with CRF. Very small, non-significant changes
were recorded and no patient developed electrolytic ab-
normalities or deterioration of renal function. Patients
who were on dialysis (HD or CAPD) continued their di-
alysis without any variation after endoscopy according
to their schedule. It is important to underline though,
that patients were in close contact with their attending
nephrologist during both preparation for colonoscopy
and after endoscopy for the following three days.

Side effects of the cleansing regimens were generally
mild and well-tolerated by CRF patients. One of 15 pa-
tients on cleansing method I reported anal irritation and
abdominal discomfort and one more reported insomnia.
Two of 12 patients on cleansing method II reported nau-
sea and two more mild abdominal discomfort. Two of 12
patients on cleansing method III reported anal irritation.
Patient�s acceptance of the bowel preparation method
was graded fair or good for all 39 patients of the study
(Table 5). In contrast, 2 patients on method I and 1 on
method II did not accept completion of colonoscopy and
required interruption due to pain prior to reaching the
cecum.

Table 4. Safety of bowel preparation methods in patients with
renal failure.

Methods I II III

Interrupted preparation 0 0 0

Side effects 2 4 2

Cre clearance changes * * *

Sodium balance * ** **

Potassium balance ** * *

Calcium balance * ** *

Phosphate balance ** ** *

*: changes above the level of statistical significance P>0.1

**: changes above the level of statistical significance P>0.05
(but P<0.1)

Table 5. Patient acceptance to bowel preparation methods

Method of Cleansing

Acceptance  I II III

Good 12 9 11

Fair to good 3 3 1

poor 0 0 0

Indications, findings and endoscopic procedures

The indications for endoscopy in those 39 patients
with CRF were: Abdominal pain in 5, Colon follow-up
in 3, lower gastrointestinal bleeding (evidence or suspi-
cion) in 19, family history of colon cancer in 2, changes
of bowel habits (mainly diarrhea) in 5 and pre-transplan-
tation examination in 5.

In patients who were referred for colonoscopy, the
cecum was reached in 23 of 27 (85.18%) cases. Three
patients required interruption of the examination be-
cause of pain � discomfort during the colonoscopy (al-
though sedation with midazolam and pethidine was ad-
ministered) and one patient (on cleansing method 1) had
incomplete preparation of his colon necessitating discon-
tinuation of colonoscopy. All twelve patients referred for
sigmoidoscopy underwent a complete examination. In 8
patients biopsies were taken during endoscopy and 6
more patients underwent endoscopic polypectomy.

A positive endoscopic finding (one or more) was
found in 12 of 39 CRF patients. These diagnostic find-
ings were: diverticulosis in 4, angiodysplasia in 1, polyps
in 7, colon cancer in 1, Crohn�s disease in 1, ischemic
colitis in 1 and pseudomembranous colitis in 1 patient.

DISCUSSION

This prospective study examined the safety, tolerance
and importance of lower gastrointestinal tract endoscopy
in different groups of CRF patients. Patients underwent
sigmoidoscopy or colonoscopy according to the indica-
tions. The preparation of the colon was done following
one standard regimen for sigmoidoscopy (method III)
and two different regimens (method I and II) for colonos-
copy. The efficacy of cleansing method was estimated
using a graded scale. Side-effects, tolerance and accep-
tance of the cleansing method by the patient as well as
endoscopic findings were assessed. In general, CRF pa-
tients are susceptible to developing elecrolytic abnormal-
ities or renal deterioration. The colon cleansing method
is thought to be a troublesome procedure that may lead
to complications. This study demonstrated that CRF
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patients may undergo one of the common cleansing
methods described above without any particular risks,
provided that good monitoring of the patients is avail-
able. Cleansing methods for colonoscopy included PEG
plus electrolytes or the standard regimen (liquid diet,
enemas and X-Prep) and both were found safe and ef-
fective. Cleansing method for sigmoidoscopy was limit-
ed to liquid diet for one day plus enemas and was also
found safe and effective. No electrolytic abnormalities
or deterioration of renal function were observed during
any of those preparation procedures and the patients
continued taking their medications and having their di-
alysis without any changes in schedule. Tolerance and
acceptance of these methods was, overall, very good. The
endoscopic findings were positive in a significant pro-
portion of patients (12/39, 30,76%) and some patients
required diagnostic (biopsies) or therapeutic (endoscopic
polypectomy) interventions.

In contrast to the colon-cleansing methods used in
this study, other cleansing methods are less safe in
patients with CRF. These cleansing methods are the bal-
anced electrolytic solutions14, that can cause increased
absoprtion of sodium and water during preparation and
sodium phosphate oral solutions6,15-17, which can cause
severe hyperphosphatemia and hypocalcemia in patients
with CRF. It is important to note, however, that in an-
other study, oral sodium phosphate was a very effective
cleansing method for colonoscopy and did not cause any
significant hypovolemia or hyperphospatemia in patients
without renal insufficiency18. An editorial about colonos-
copy preparation proposed two equal options for colon
cleansing: a PEG-electrolytes lavage solution (method
II) or an oral sodium phosphate laxative (the second
contra-indicated in CRF)19. It is interesting to mention
that in other studies, slight but statistically significant
increases of serum phosphorus were found after sodium
phosphate enemas20-21, but in this study serum phospho-
rus remained within normal limits. While isotonic sodi-
um phosphate enemas were found safe in our study for
CRF patients, one should be aware of the possibility of
developing hyperphosphatemia in any patient with high
serum phosphate levels. Other cleansing regimens that
were used in the past, like the sweet lavage with Manni-
tol enhanced the production of explosive gut mixtures22.
These gases (mainly hydrogen, secondly methane in the
presence of oxygen) could cause fatal colonic explosion
during endoscopic polypectomy23. The cleansing methods
used in our study were safe for endoscopic polypectomy
procedures. Similar cleansing regimens were also com-
pared in another prospective randomized clinical trial24.
The authors found that cleansing efficacy was similar for

4L PEG solution and X-Prep, but it was worse for 2L
PEG solution plus a cascara based laxative. Acceptance
and tolerance was best for X-Prep in this study. Another
study25 concluded that bowel preparation with 2 liters of
PEG and the laxative bisacodyl was more acceptable to
patients than a 4 liter regimen of PEG and was equally
effective in cleansing the colon. The same authors em-
phasized that PEG-electrolytes solutions preserve nor-
mal colonic mucosal histology and this represents a fur-
ther reason for using PEG solutions for colonoscopy. On
the other hand, bisacodyl can cause histologic and mi-
croscopic changes in colonic mucosa2. In addition, an-
other study stressed the importance of correct timing of
the cleansing regimen with PEG and proposed a short
interval between administration of PEG and colonosco-
py26. Safety and tolerance of the colon cleansing regi-
mens was very good in the CRF patients of our study.
No electrolytic or fluid abnormalities developed and only
minor side effects were observed. A slightly higher pro-
portion of side effects like nausea or abdominal discom-
fort accompanied PEG preparation, but no patient re-
fused to complete the regimen, findings which are in ac-
cordance with the literature1-6

. Another study showed that
while PEG preparation had fewer side effects than sodi-
um phosphate, patients preferred sodium phosphate to
PEG as the best tolerated preparation regimen27. Oral
ingestion of PEG lavage can be facilitated by metoclo-
pramide administration, 10mg 30 minutes before com-
mencing the preparation. One study presented a new
attractive colonic preparation with sodium-picosulphate
(analogue of bisacodyl) plus magnesium citrate7. The new
preparation was well tolerated, had fewer side effects and
resulted in higher quality of bowel cleansing than PEG.
It would be worthwhile testing this regimen in CRF pa-
tients in the future.Indications for endoscopy in CRF
patients were various, with the most common being
chronic or acute blood loss. Polyps were the most com-
mon finding in our study. The presence of renal failure
should not preclude an intestinal lesion, and the lower
gastroinstestinal tract, especially the colon, should be
investigated in CRF patients if indicated. Endoscopic
diagnostic or therapeutic interventions in CRF patients
are no different from those in other patients who under-
go colonoscopy28. However, CRF patients should be
closely monitored or hospitalized if indicated during
preparation (opinion of attending nephrologist) and have
laboratory assessment of serum creatinine and electro-
lytes29. They should also not interrupt or notably modify
their regular treatment for chronic renal failure (dialysis
or medicines). The administration of non-nephrotoxic
antibiotics is necessary in patients on continuous ambu-
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latory peritoneal dialysis. Older patients can take the
colon preparation regimens with few symptoms, though
they experience more overall discomfort but fewer ab-
dominal cramps with PEG than younger patients30.

In conclusion, this study demonstrated that effective
and safe colon cleansing methods are available for vari-
ous groups of patients with chronic renal failure (CRF).
Tolerance and acceptance of colon preparation was good
and no electrolytic abnormalities were recorded. The
indications of lower gastrointestinal tract endoscopy and
the endoscopic findings were various. Therapeutic inter-
ventions during endoscopy were performed. The patients�
attending nephrologists supervised their renal function,
electrolytes and overall condition before, during and af-
ter colonoscopy.
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