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C olonoscopy is the current standard method for

evaluation of the colon. Diagnostic accuracy

and therapeutic safety of colonoscopy depends on

the quality of the colonic cleansing or preparation.

The ideal preparation for colonoscopy would reli-

ably empty the colon of all fecal material in a rapid

fashion with no gross or histologic alteration of the

colonic mucosa. The preparation also would not

cause any patient discomfort or shifts in fluids or

electrolytes and would be inexpensive.1 Unfortu-

nately, none of the preparations currently available

meet all of these requirements.1,2

A brief history of the evolution of bowel prepara-

tion for colonoscopy will be discussed followed by

an evidence-based analysis of the various colon-

oscopy preparations, dosing regimens, and adjuncts

currently used.

EVOLUTION OF BOWEL PREPARATIONS

Colonoscopy preparations evolved from radiologic

and surgical preparations.3 Early preparations used

dietary limitations, cathartics, and enemas. Although

these preparations cleansed the colon, they were

time consuming (48–72 hours), uncomfortable for

the patient, and associated with fluid and electrolyte

disturbances.4 A rapid preparation used high-volume

(7–12 liters) per oral gut lavage with saline/electro-

lyte solution. This also was associated with severe

fluid and electrolyte shifts and poor patient toler-

ance. In 1980, Davis et al.5 formulated polyethylene

glycol (PEG), an osmotically balanced electrolyte

lavage solution. The standard 4-liter dosing regimen

given the day before the procedure was established

as safe and effective.6–8 PEG quickly became the

Bgold standard^ for colonoscopy. However, poor

compliance related to the salty taste, the smell from

the sulfates, and the large volume of fluids required

led to modifications of the PEG solutions and their

dosing recommendations and reevaluations of

other osmotic laxatives (e.g., sodium phosphate

[NaP]).9–16 Chang et al.17 developed a method of

pulsed rectal irrigation combined with magnesium

citrate. These regimens and their use continue to

evolve.18–39 More recent studies have focused on

identifying the Bideal^ preparation (Table 1), includ-

ing parameters such as taste, electrolyte supplemen-

tation, and the timing and division of doses.

With this historic background and the precedent of

an American Society for Gastrointestinal Endoscopy

(ASGE) technology committee report,40 this docu-

ment reviews the available evidence to create guide-

lines for bowel preparation before colonoscopy. The

various studies in the literature have been graded

according to the Levels of Evidence Grade Recom-

mendation scale proposed by Cook et al.41 (Table 2).

REGIMENS FOR COLONIC CLEANSING
BEFORE COLONOSCOPY

Diet

Dosing. Dietary regimens characteristically incor-

porate clear liquids and low-residue foods during

one to four days. Regimens typically incorporate di-

etary changes and oral cathartic and/or additional

cathartic enemas.42 A cathartic, such as magnesium

citrate or senna extract, often is used on the day

before the procedure. Tap water enemas are admin-

istered on the morning of and occasionally on the

evening before the procedure.

Evidence. Much of the evidence supporting these

regimens comes from studies of colon cleansing

for radiography. Although the individual com-

ponents of these preparations vary widely, the com-

bination of dietary restrictions and cathartics has

proven to be safe and effective for colonic cleansing

for colonoscopy.6 In a recent study of inpatients

undergoing colonoscopy, a clear liquid diet before

administration of the bowel preparation was the

only diet modification that improved the quality of

preparation.43 Although prolonged dietary restric-

tions and cathartics are effective, these regimens are

less than ideal because of the time commitment

required.

Recommendations. Dietary modifications, such as

a clear liquid diet, alone are inadequate for colon-

oscopy. However, they have proven to be a benefi-

cial adjunct to other mechanical cleansing methods

(Grade IIB).

Enemas

Dosing. Tap water or NaP enemas are admin-

istered on the evening before or the morning of

the procedure. For colonic cleansing, they are

usually administered in conjunction with dietary

restrictions or cathartics. In patients with poor or

incomplete cleansing, one or two NaP enemas are

useful in washing out the distal colon. Enemas are
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useful in washing out the distal segment of bowel

in patients with a proximal stoma or a defunction-

alized distal colon (e.g., Hartmann’s). Various com-

mercial enema preparations are discussed in the

adjunct section.

Evidence. The evidence is mostly anecdotal with

no prospective trials (Grade IIIB).

Recommendations. Use enemas in patients who

present to endoscopy with a poor distal colon prepara-

tion and in patients with a defunctionalized distal colon.

High-Volume Gut Lavage

Dosing. Per oral gut lavage with high volumes

(7–12 liters) of saline solution or balanced electrolyte

solutions with or without a nasogastric tube have

been used for colonic preparation.2 Mannitol was

used in early formulations but abandoned secondary

to bacterial fermentation into hydrogen and methane

gas, which can cause explosion when electrocautery

is used.1,44

Table 1.
Randomized, Controlled Trials

Study (yr)
(reference)

No. of
Patients Study Groups Main Outcome

Cohen et al.
(1994)13

422 4l PEG vs. 4l PEG (sulfate-free)
vs. 90 ml NaP

NaP better prep, better tolerated

Church (1998)24 317 4l PEG (night before)
vs. 4l PEG (day of procedure)

PEG day of procedure with
better prep

El-Sayed et al.
(2003)25

187 3l PEG + liquid diet vs. 3l PEG (split dose)
+ bisacodyl + minimal diet restriction

Split-dose PEG with better prep,
better tolerated

Adams et al.
(1994)26

382 4l PEG vs. 2l PEG + bisacodyl PEG + bisacodyl better tolerated,
prep equal

Henderson et al.
(1995)27

242 4l PEG vs. 90 ml NaP Prep similar, NaP better tolerated

Young et al.
(2000)28

323 2l PEG + bisacodyl vs. 90 ml NaP NaP better prep, better tolerated

Poon et al.
(2003)19

200 2l PEG vs. 90 ml NaP Prep + tolerance similar

Barclay (2004)29 256 135 ml NaP vs. 90 ml NaP 135 ml NaP better prep,
poorer tolerance

Law et al.
(2004)30

299 2–4l PEG vs. 45 ml NaP vs. 90 ml NaP 90 ml NaP best prep,
better tolerated

Schmidt et al.
(2004)31

400 Na picosulfate vs. NaP Prep equal, Na picosulfate
better tolerated

Golub et al.
(1995)32

329 4l PEG vs. 4l PEG + metoclopramide
vs. 90 ml NaP

Preps equal, NaP better tolerated

Balaban et al.
(2003)33

101 90 ml NaP (liquid) vs.
40 tabs NaP (tablet)

Liquid NaP better prep,
better tolerated

Aronchick et al.
(2000)34

305 4l PEG vs. 90 ml NaP
vs. 24–32 tabs NaP

Preps equal, NaP tabs
better tolerated

Kastenberg et al.
(2001)21

845 4l PEG vs. 40 tabs NaP Prep equal, NaP tabs
better tolerated

Afridi et al.
(1995)20

147 4l PEG vs. 90 ml NaP + bisacodyl Prep equal, NaP + bisacodyl
better tolerated

Frommer (1997)14 486 3l PEG vs. 90 ml NaP (day before)
vs. 90 ml NaP (day before, day of
procedure)

NaP day of procedure best prep,
NaP better tolerated than PEG

Ell et al. (2003)35 185 4l PEG (standard) vs. 4l PEG
(sulfate-free) vs. 90 ml NaP

Standard PEG best prep,
tolerance similar

Martinek et al.
(2001)36

187 4l PEGvs. 90 ml NaP
(with/without cisapride)

PEG better prep, NaP
better tolerated

Vanner et al.
(1990)37

102 4l PEG vs. 90 ml NaP NaP better prep, better tolerated

Marschall and
Bartels (1993)38

143 4l PEG vs. 90 ml NaP Prep equal, NaP better tolerated

Kolts et al.
(1993)39

113 4l PEG vs. 90 ml NaP vs. 60 ml Castor Oil NaP best prep, better tolerated
than PEG

PEG = polyethylene glycol; NaP = sodium phosphate; tabs = tablets; prep = preparation.
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Evidence. Although these regimens are effective

in cleansing the colon, they are poorly tolerated.

Administration of high-volume, unbalanced solutions

can result in dramatic fluid and electrolyte shifts.

There also have been anecdotal reports of complica-

tions after high-volume infusion through a nasogas-

tric tube.38,45

Recommendations. Neither high-volume nor un-

balanced solutions, such as mannitol, should be

used for colonic preparation (Grade IA). In addition,

caution should be exercised when using nasogastric

tubes for the administration of any bowel prepara-

tion infusion (Grade VD).

Rectal Pulsed Irrigation

Per rectal pulsed irrigation in combination with per

oral ingestion of 10 oz of magnesium citrate the night

before the colonoscopy is another potential prepa-

ration. The patient is given a 30-minute infusion of

short pulses of warm tap water via the rectum

through a rectal tube immediately before the colon-

oscopy. Disadvantages to this regimen are that it

is time consuming and requires skilled nursing to

administer, making it expensive to use.

Evidence. Chang et al.17 developed this regimen

and compared it with PEG. No significant differences

in quality of colonic cleansing were demonstrated

between these two methods.

Recommendations. Rectal pulsed irrigation admin-

istered immediately before the procedure combined

with magnesium citrate given the evening before the

procedure is a reasonable alternative to full-volume

(4-liters) PEG in those individuals who cannot toler-

ate per oral administration of PEG (Grade IIB).

PEG (Electrolyte Lavage Solution)

PEG is a nonabsorbable electrolyte solution that

should pass through the bowel without net absorp-

tion or secretion. Significant fluid and electrolyte

shifts are therefore avoided. Large volumes (4 liters)

are required to achieve a cathartic effect.

Products.

1. Colyte\ (Flavors: Cherry, Citrus-Berry, Lemon-

Lime, Orange, Pineapple)

2. GoLYTELY\ (Flavor: Pineapple)

Dosing. No solid food for at least two hours before

ingestion of the solution; 240 ml (8 oz) every ten

minutes until rectal output is clear or 4 liters are

consumed. Dosage for nasogastric administration is

20 to 30 ml per minute (1.2–1.8 l/hr).45

Evidence. PEG is more effective and better tole-

rated than the diet combined with cathartic regimens

that were used before 1980.6–8,46,47 PEG also is safer

and more effective than high-volume balanced elec-

trolyte solutions.48 PEG is safer (less production of

hydrogen gas), more effective, and better tolerated

by patients than mannitol-based solutions.49 Al-

though PEG is generally well tolerated, 5 percent to

15 percent of patients do not complete the prepara-

tion because of poor palatability and/or large vol-

ume.32,50 The additional use of enemas does not

offer any improvement in the efficacy of PEG solu-

tions, yet increases patient discomfort.51 The timing

of PEG doses has proven to be important to the

quality of the bowel preparation. PEG taken in

divided doses (3 liters the evening before and 1 liter

the morning of the procedure) was demonstrated to

be as effective as and better tolerated than the stan-

dard 4-liter dose given one day before the proce-

Table 2.
Levels of Evidence and Grade Recommendation41

Level Source of Evidence

I Meta-analysis of multiple well-designed, controlled studies, randomized trials with low-false
positive and low-false negative errors (high power)

II At least one well-designed experimental study; randomized trials with high false-positive
or high false-negative errors or both (low power)

III Well-designed, quasi experimental studies, such as nonrandomized, controlled, single-group,
preoperative-postoperative comparison, cohort, time, or matched case-control series

IV Well-designed, nonexperimental studies, such as comparative and correlational descriptive
and case studies

V Case reports and clinical examples
Grade Grade of Recommendation

A Evidence of Type I or consistent findings from multiple studies of Type II, III, or IV
B Evidence of Type II, III, or IV and generally consistent findings
C Evidence of Type II, III, or IV but inconsistent findings
D Little or no systematic empirical evidence
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dure.52 The timing of the preparation in relation

to the colonoscopy also is significant. In one study,

consumption of the PEG solution less than 5 hours

before the procedure resulted in better preparation

than when given more than 19 hours before the pro-

cedure.24 Additional studies have continued to show

that divided-dose regimens are superior to single-

dose regimens. One recent study suggests that the

method and/or timing of administration is more

important in determining quality of the preparation

than is dietary restriction.53 The addition of proki-

netic agents to PEG administration has not been

shown to improve patient tolerance or colonic

cleansing.36,54,55 Similarly, bisacodyl administration

does not significantly improve colonic cleansing or

overall patient tolerance when used as an adjunct

with full-volume (4 liters) PEG.56 PEG is relatively

safe for patients with electrolyte imbalance and for

patients who cannot tolerate a significant fluid load

(renal failure, congestive heart failure, or advanced

liver disease with ascites).38 In addition, PEG gut la-

vage has proven to be the preferred method for

colonic cleansing in infants and children.57–59

Recommendations. PEG is a faster, more effective,

and better-tolerated method for cleansing the colon

than a restricted diet combined with cathartics, high-

volume gut lavage, or mannitol/NaP (Grade IA). PEG

is safer than osmotic laxatives/NaP for patients with

electrolyte or fluid imbalances, such as renal or liver

insufficiency, congestive heart failure, or liver failure

and is, therefore, preferable in these patient groups

(Grade IA). Divided-dose PEG regimens (2–3 liters

given the night before the colonoscopy and 1–2 liters

on the morning of procedure) are acceptable alter-

native regimens that enhance patient tolerance

(Grade IIB). Cleansing preparations for colonoscopies

performed in the afternoon should instruct that at least

part of the PEG solution be given the morning before

the procedure (Grade IIB). Enemas, bisacodyl, and

metaclopramide as adjuncts to the full volume of PEG

have not been demonstrated to improve colonic

cleansing or patient tolerance and are, therefore,

unnecessary (Grade IIB).

Sulfate-Free–PEG (SF-PEG)

PEG-based lavage solution without sodium sulfate

was developed by Fordtran et al.60 in an attempt to

improve the smell and taste of PEG solutions. The

improved taste was the result of a decrease in potas-

sium concentration, increase in chloride concentration,

and complete absence of sodium sulfate. The elimina-

tion of sodium sulfate results in a lower luminal

sodium concentration. Therefore, the mechanism of

action is dependent on the osmotic effects of PEG.61

Products.

1. NuLYTELY\ (Flavors: Cherry, Lemon-lime, Or-

ange, Pineapple)

2. TriLyte\ (Flavors: Cherry, Citrus-Berry, Lemon-

lime, Orange, Pineapple)

Dosing. No solid food for at least two hours before

taking the solution; 240 ml (8 oz) every 10 minutes

until rectal output is clear or 4 liters are consumed.

Dosage for nasogastric administration is 20 to 30 ml

per minute (1.2–1.8 liters per hour). Pediatric (older

than age 6 months) dose is 25 ml/kg per hour until

rectal effluent is clear.45

Evidence. SF-PEG is less salty, more palatable, and

comparable to PEG in terms of effective colonic

cleansing and overall patient tolerance.9

Recommendations. SF-PEG is comparable to

PEG in terms of safety, effectiveness, and tolerance.

SF-PEG is better tasting, but still requires the con-

sumption of 4 liters in its standard regimen. SF-PEG

is an acceptable alternative lavage solution when

a PEG-based lavage solution is required (Grade IIB).

Low-Volume PEG/PEG-3350 and Bisacodyl
Delayed-Release Tablets

Low-volume PEG solutions were developed in an

attempt to improve patient tolerance. To reduce the

amount of volume of lavage solution required and

reduce volume-related symptoms, such as bloating

and cramping, while maintaining efficacy, bisacodyl

and magnesium citrate are administered.

Product.

1. Halflytely\ (Flavor: Lemon-lime)

Dosing. Only clear liquids on the day of the

preparation. Dosage is four bisacodyl delayed-

release tablets (5 mg) at noon. Wait for bowel

movement or maximum of six hours; 240 ml (8 oz)

every ten minutes until 2 liters are consumed.45

Evidence. Multiple studies have compared full-

volume (4 liters) PEG with low-volume (2 liters) PEG

combined with magnesium citrate or bisacodyl.

These studies have demonstrated equal efficacy of

colonic cleansing but with improved overall patient

tolerance.26,62

Low-volume PEG without any dietary restrictions

has been recently suggested to provide better quality
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colon cleansing than the whole-dose regimen with

no significant impact on tolerability or adverse

effects.53

Recommendations. Two-liter PEG regimens com-

bined with bisacodyl (i.e., HalfLytely\) or mag-

nesium citrate are equally effective compared with

standard 4-liter PEG regimens but appear to be better

tolerated and therefore a more acceptable alternative

to the 4 liter PEG regimens. However, the safety of

the reduced dose PEG in patients who may not

tolerate fluids is still unknown. (Grade IA). Addition-

al studies comparing 2-liter regimens with NaP

would be beneficial.

Low-Volume PEG-3350 and Bisacodyl
Delayed-Release Tablets

An additional low-volume PEG-3350 without elec-

trolytes with adjuncts, such as bisacodyl, also has

been used.

Product.

1. Miralax\

Dosing. Clear liquids only the day of the prepa-

ration. Dosage is four bisacodyl delayed-release

tablets (5 mg) at noon. Wait for bowel movement

or maximum of six hours; 240 ml (8 oz) of clear

liquid containing one capful of Miralax\ every ten

minutes until 2 liters are consumed.

Evidence. Studies that have compared full-volume

(4-liter) PEG with low-volume (2-liter) PEG-3350

combined with bisacodyl have clearly demonstrated

an equal efficacy in terms of colonic cleansing and

improved overall patient tolerance.

Recommendations. Two-liter PEG-3350 regimens

combined with bisacodyl (i.e., Miralax\) are equal-

ly effective compared with standard 4-liter PEG

(Grade IA).

Aqueous NaP

Aqueous NaP is a low-volume hyperosmotic

solution that contains 48 g (400 mmol) of monobasic

NaP and 18 g (130 mmol) of dibasic NaP per 100

ml.63 The NaP osmotically draws plasma water into

the bowel lumen to promote colonic cleansing.

Significant fluid and electrolyte shifts can occur.

NaP must be diluted before drinking to prevent

emesis and must be accompanied by significant oral

fluid to prevent dehydration. Patients with compro-

mised renal function, dehydration, hypercalcemia, or

hypertension with the use of angiotensin-converting

enzyme (ACE) inhibitors, or angiotensin receptor

blockers (ARBs) have experienced phosphate ne-

phropathy after use of oral NaP solutions.64 The

effects seem to be age related and dose related.

Linden and Waye65 described the pharmacologic

properties of NaP. The mean onset of bowel activity

was 1.7 hours after the first dose and 0.7 hours after

the second dose. The mean duration of action was

4.6 hours after the first dose and 2.9 hours after the

second dose. Bowel activity ceased within four hours

in 83 percent of patients and within five hours in

87 percent.

Product.

1. Fleet\

Dosing. Only clear liquids can be consumed on the

day of preparation. Two doses of 30 to 45 ml (2–3

tbsp) of oral solution are given at least 10 to 12 hours

apart. Each dose is taken with at least 8 oz of liquid

followed by an additional minimum of at least 16 oz

of liquid. The second dose must be taken at least

three hours before the procedure.45

Evidence. NaP has been compared with full-

volume (4-liter) PEG in multiple studies and has

generally been found to be more or equally effective

and better tolerated. Colonoscopists also were

more likely to rate NaP as more acceptable than

PEG-based solutions.15 A divided-dose NaP regimen

in which the first dose is given the evening before

the procedure and the second is given 10 to 12

hours later on the morning of the procedure has

proven to be more effective than a regimen using

two doses of NaP given the day before the procedure

or a regimen using full-volume (4-liter) PEG.14

This finding is consistent with the pharmacologic

properties of NaP discussed above. A second split-

dose method for morning colonoscopies was de-

monstrated to be equally effective and as tolerable as

standard 4-liter PEG.20 The split dose of NaP was

given at 1600 and 1900 hours on the day before a

morning colonoscopy. Bisacodyl was used as an

adjunct in this regimen and given at 2200 hours the

evening before the colonoscopy. In one study, NaP

was demonstrated to be more effective in colonic

cleansing than Picolax\ (sodium picosulfate + mag-

nesium citrate).66 However, a second study offered

conflicting data.31 Because of its osmotic mechanism

of action, NaP can result in potentially fatal fluid

and electrolyte shifts, especially in elderly patients,

patients with bowel obstruction, small intestine

disorders, poor gut motility, renal or liver insufficien-
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cy, congestive heart failure, or liver failure.67 Neph-

rocalcinosis, as described previously, also is a con-

cern, particularly in those patients who are being

treated with ACE inhibitor or ARB.64 NaP can cause

colonic mucosal lesions and ulcerations that may

mimic inflammatory bowel disease.68 Although con-

traindicated in children younger than age five years,

several studies have assessed NaP in the pediatric

population and found the efficacy of NaP similar to

PEG.58,69 The efficacy of NaP in the elderly is similar

to younger adults and comparable to PEG.70,71 The

addition of cisapride does not result in any improve-

ment in colon cleansing or patient tolerance.36

Agents that counteract the fluid and electrolyte shifts

of NaP have proven to be successful, at least to a

limited degree. In one study, the addition of a car-

bohydrate electrolyte rehydration solution resulted in

less intravascular volume contraction.72 In another

study, E-Lyte\ solution was shown to enhance

both patient tolerance and the overall efficacy of

NaP.73 The addition of any carbohydrates to a bowel

preparation may increase the production of explo-

sive gases. Compared with the 40-tablet NaP regi-

men, aqueous NaP is better tolerated and more

effective.32 Further studies comparing the newer 28

and 32 tablet regimens with aqueous NaP are pend-

ing publication.

Recommendations. Aqueous NaP colonic pre-

paration is an equal alternative to PEG solutions

except for pediatric and elderly patients, patients with

bowel obstruction, and other structural intestinal

disorders, gut dysmotility, renal or failure, congestive

heart failure, or liver failure (Grade IA). Dosing of

aqueous NaP should be 45 ml in divided doses, 10 to

12 hours apart with one of the doses taken on the

morning of the procedure (Grade IIB). Aqueous NaP

is the preferable form of NaP at this time (Grade IIB).

Apart from anecdotal reports, the addition of adjuncts

to the standard NaP regimen has not demonstrated

any dramatic effect on colonic cleansing preparation.

Carbohydrate-electrolyte solutions such as E-Lyte\

may improve safety and tolerability.

Tablet NaP

The tablet form of NaP was designed to improve

the taste and limit the volume of liquid required. The

results of two large, identically designed, Phase III,

multicenter, randomized, investigator-blinded trials

that compared tablet NaP with 4-liter PEG regimens21

were the basis for FDA approval in 2000. Each 2g

tablet contains 1500 mg of active ingredients (mono-

basic and dibasic NaP) and 460 mg of micro-

crystalline cellulose as a tablet binder. The amount

of active ingredient in this regimen is comparable to

the standard aqueous NaP regimen. Microcrystalline

cellulose is a nonabsorbable inert polymer and is

therefore insoluble in the gastrointestinal tract.23 The

remnants of this polymer can be visualized during

colonoscopy and may interfere with the examination

of the bowel mucosa. Therefore, reduced amounts

of microcrystalline cellulose may help visualize the

colonic mucosa. In 2001, a laboratory study demon-

strated the beneficial effects of ginger ale when

administered with Visicol\ tablets. This study attemp-

ted to provide a scientific basis for the clinical

observation that ginger ale facilitates the removal of

microcrystalline cellulose from the colon after the

administration of Visicol\ before colonoscopy.74

Product.

1. Visicol\

Dosing. Dosage is 32 to 40 tablets: 20 tablets on the

evening before the procedure and 12 to 20 tablets the

day of the procedure (3–5 hours before). The 20

tablets are taken as 4 tablets every 15 minutes with

8 oz of clear liquid.45 Bisacodyl is prescribed by

some physicians as an adjunct.

Evidence. The Phase III trials in which tablet NaP

regimens were compared with 4-liter PEG regimens

demonstrated equal colon cleansing with fewer side

effects.21,23 Tablet NaP has been compared with

aqueous NaP in multiple studies. Balaban et al.33

found that liquid or aqueous NaP is better tolerated

and more effective than tablet NaP. Aronchick et al.34

found that tablet NaP is as safe and effective as

Colyte\ and aqueous NaP and greatly preferred by

patients. Two problems were identified with the ini-

tial 40-tablet regimen. First, the inactive ingredient

microcrystalline cellulose produces a residue that

obscures the mucosal surface. Second, a large num-

ber of tablets (n = 40) needs to be ingested in a short

period of time. These problems have been overcome

by the reduction in the amount of microcrystalline

cellulose per tablet22 by a reduction in the number of

tablets needed to complete the preparation from 40

to between 28 and 32 tablets.23 Studies comparing

liquid NaP and a 2-liter PEG regimen with NaP

tablets are pending publication; studies on adjunct

therapies are currently lacking.

Recommendations. The improved taste and pal-

atability of tablet NaP compared with aqueous NaP

has not translated into improved overall patient
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tolerance (Grade IA). The reduced amount of

microcrystalline cellulose allows for better visual-

ization of the colonic mucosa with less need for

colonic irrigation (Grade IVB). Efficacy is maintained

despite decreasing the number of tablets required to

complete the preparation (Grade IIB), significantly

improving patient tolerance.

ADJUNCTS TO COLONIC CLEANSING
BEFORE COLONOSCOPY

Flavoring

There have been many attempts to improve the

flavor of both PEG-electrolyte solutions and NaP

solutions. As a result, PEG-electrolyte solutions are

available in multiple flavors such as cherry, citrus-

berry, lemon-lime, orange, and pineapple. In addi-

tion, the sulfate salts have been removed from

HalfLytely\ and NuLYTELY\, resulting in a less salty

taste and avoidance of the Brotten egg^ smell.

Gatorade\, CrystalLite\, and carbohydrate-elec-

trolyte solutions have been used to improve pal-

atability in both PEG and NaP solutions. Ginger ale

and water are used with NaP to improve the taste.

However, improved flavor does not necessarily

equate to improved tolerance.75 Special care must

be taken to avoid altering the osmolarity of the pre-

paration or adding substrates to the preparation,

which can metabolize into explosive gases45,73 or

alter the amount of water and salts absorbed.

Nasogastric/Orogastric Tube Administration
of Colonic Preparations

Nasogastric tubes have been used to instill colonic

preparations, primarily PEG solutions, in both chil-

dren and adults. In addition to the potential com-

plications related to placement of the nasogastric

tube, case reports have demonstrated the potential

for severe life-threatening complications, such as

aspiration.38

Carbohydrate-Electrolyte Solutions

Products.

1. Gatorade\

2. E-Lyte\

3. Generic formulations of carbohydrate-electro-

lyte solutions also are available.

Carbohydrate-electrolyte solutions have been used

in combination with both PEG and NaP solutions to

make the preparation more palatable and, in the

latter, to avoid the severe electrolyte/fluid shifts.

Combining PEG-3350 laxative powder (Miralax\)

and Gatorade\ has been shown to improve the taste

and tolerability of the preparation.76 E-Lyte\ com-

bined with NaP was demonstrated to improve overall

tolerability and reduce the degree of volume con-

traction, hypokalemia, and the need for intravenous

rehydration.73 Although beneficial, the addition of

these carbohydrate-based solutions is associated with

a theoretic risk of cautery-induced explosion if these

carbohydrates are metabolized by colonic bacteria into

explosive gases.

Enemas

Products.

1. Tap Water

2. Soap Suds

3. Fleet\

4. Fleet\ Bisacodyl

5. Fleet\ Mineral Oil

Before the development of PEG, enemas were an

essential component of colonic preparation. How-

ever, conclusive evidence has demonstrated that

enemas do not improve the quality of bowel

cleansing, yet significantly increase patient discom-

fort.51 Enemas may still play a role in the patient who

presents for colonoscopy with a poor preparation.

Metaclopramide

Products.

1. Reglan\

2. Generic formulations also are available.

Metaclopramide is a dopamine antagonist gastro-

prokinetic that sensitizes tissues to the action of

acetylcholine. This results in increased amplitude of

gastric contraction, increased peristalsis of the duo-

denum and jejunum, and does not change colonic

motility. Metaclopramide used as an adjunct with

PEG has been shown to reduce nausea and bloating

but not improve colonic cleansing.54 However, a

second study did not reveal any advantage with

regard to colonic cleansing or patient tolerance.55

Simethicone

Products.

1. Gas-X\

2. Mylicon\

3. Mylanta\

4. Generic formulations also are available.
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Simethicone is an antiflatulent, antigas agent that

has been used as an adjunct to colonoscopy prepa-

rations. The use of simethicone as an adjunct to PEG-

electrolyte solution to eliminate foam formation after

colonoscopy preparation and improve visualization

during colonoscopy has been studied.77 Simethicone

reduced foaming, improved tolerability, and im-

proved efficacy (i.e., reduction in residual stool at

time of colonoscopy). However, the mechanism of

action of simethicone was unclear. A subsequent

study also showed a reduction in bubble formation

seen during colonoscopy and an improvement in

overall tolerability.78

Bisacodyl

Bisacodyl is a poorly absorbed diphenylmethane

that stimulates colonic peristalsis.35 Bisacodyl used as

an adjunct with high-volume balanced solution

shortened the duration of whole gut irrigation,

although no significant difference in colon cleans-

ing was identified.79 Bisacodyl, when used as an ad-

junct with PEG, has demonstrated no significant

difference in the quality of the preparation or amount

of residual colonic fluid during colonoscopy.56,80

Bisacodyl and magnesium citrate are used as adjuncts

to PEG solutions and have allowed for less volume

of PEG necessary for colonic cleansing.18,26 Afridi

et al.20 studied bisacodyl as an adjunct with NaP

given in split doses the evening before the proced-

ure. This combined regimen was found to be equally

effective and tolerable as standard 4-liter PEG.

Anecdotally, bisacodyl has been used as an adjunct

for aqueous and tablet NaP, although further stud-

ies are necessary.

Saline Laxatives

Products.

1. Magnesium citrate

2. Picolax\ (sodium picosulfate/magnesium citrate)

Magnesium citrate is a hyperosmotic saline laxa-

tive that increases intraluminal volume resulting in

increased intestinal motility. Magnesium also stim-

ulates the release of cholecystokinin, which causes

intraluminal accumulation of fluid and electrolytes

and promotes small bowel and, possibly, colonic

transit. Because magnesium is eliminated from the

body solely by the kidney, magnesium citrate

should be used with extreme caution in patients

with renal insufficiency or renal failure. Two studies

by Sharma et al.18,62 used magnesium citrate as

an adjunct to PEG. The addition of magnesium

citrate allowed for less PEG solution (2 liters) to be

used to achieve the same result. Thus, the 2-liter

volume PEG regimen was significantly better toler-

ated by patients.

Saline laxatives that use sodium picosulfate and

magnesium citrate as the active ingredients are

available primarily in the United Kingdom. Bowel

preparations with this regimen have been compared

with both PEG81 and NaP.65 Picolax\ was found to

be equally effective as PEG in terms of quality of

preparation but more tolerable (less nauseating and

easier to finish). Conflicting data concerning NaP

compared with Picolax\ have been published.31,65

Senna

Products.

1. X-Prep\

2. Senakot

Senna laxatives contain anthraquinone derivatives

(glycosides and sennosides) that are activated by

colonic bacteria. The activated derivatives then have

a direct effect on intestinal mucosa, increasing the

rate of colonic motility, enhancing colonic transit,

and inhibiting water and electrolyte secretion.39

Senna has been used as an adjunct to PEG regimens

in a manner similar to that of bisacodyl.82 No

differences were found between senna and bisacodyl

when used as an adjunct in combination with PEG.80

The adjunctive use of senna with PEG solutions has

been demonstrated to improve the quality of bowel

preparation82 and to reduce the amount of PEG

required for effective bowel preparation.83

EFFICACY

To assess the efficacy of bowel preparation, one

must assess the relatively subjective appearance of

the prepared colonic mucosa to a relatively objective

parameter. Toward that end, several colonic cleans-

ing systems have been proposed11,34,84; however, no

single system seems ideal in all situations.

SAFETY

The safety of the various bowel preparation pro-

tocols currently available for use before colonoscopy
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is related to the safety profile of the base agent,

PEG or NaP. Generally, all of the preparations

detailed in this document have been demonstrated

safe for use in otherwise healthy individuals without

significant comorbid conditions.21,85,86 Caution

should be taken in selecting a bowel preparation

for patients with significant hepatic, renal, or cardiac

dysfunction, and for those at the extremes of age.

The administration of isotonic PEG solution does

not result in significant physiologic changes as

measured by patient weight, vital signs, serum

electrolytes, blood chemistries, and complete blood

counts.7,56,60 Isotonic PEG has been safely used in

patients with serum electrolyte imbalances, advanced

hepatic dysfunction, acute and chronic renal fail-

ure, and congestive heart failure. PEG does not al-

ter the histologic features of colonic mucosa and may

be used in patients suspected of having inflammatory

bowel disease without obscuring the diagnostic

capabilities of colonoscopy or biopsy analysis.87

Rare adverse events in patients receiving PEG have

been reported and include nausea with and without

vomiting, abdominal pain, pulmonary aspiration,

Mallory-Weiss tear, PEG-induced pancreatitis and

colitis, lavage-induced pill malabsorption, cardiac

dysrhythmia, and the syndrome of inappropriate

antidiuretic hormone.2,88–90 An increase in plasma

volume has been shown to occur in some individ-

uals with concomitant disease states that predispose

them to fluid retention.91,92 Adverse effects may

occur less frequently in association with preparation

regimens that use a reduced volume of PEG.93 Some

drug interaction databases raise concerns when PEG

solutions, especially HalfLytely\, are prescribed for

patients taking ACE inhibitors and/or potassium-

sparing diuretics because of the small amount of

potassium present in this preparation solution. Al-

though this problem raises a theoretic concern for

hyperkalemia in these patients, no clinical reports of

adverse outcomes were available as of this writing.

The use of NaP is associated with physiologically

significant, although rarely clinically meaningful,

changes in volume status and electrolyte abnor-

malities. Sodium phosphate is contraindicated in

patients with serum electrolyte imbalances, ad-

vanced hepatic dysfunction, acute and chronic renal

failure, recent myocardial infarction, unstable angi-

na, congestive heart failure, ileus, malabsorption,

and ascites.20,27,37,91,94–98 NaP preparations have

been shown to alter both the macroscopic and

microscopic features of intestinal mucosa, and in-

duce aphthoid erosions similar to those seen in

inflammatory bowel disease (IBD), which may

obscure the diagnosis of IBD.68,99,100 For this reason,

many clinicians avoid using NaP preparations in

patients undergoing diagnostic colonoscopy for

suspected IBD or microscopic colitis.

NaP is available as a bowel preparation for colono-

scopy in both liquid and solid tablet form. The

following adverse events are characteristic of both

formulations. Serum electrolyte abnormalities and

extracellular fluid volume is altered, initially by

increasing fluid retention, and then causing significant

losses of both fluid and electrolytes in the stool

effluent.39,101 The significant volume contraction

and resultant dehydration seen in some patients

using NaP preparations may be lessened by encour-

aging patients to drink fluids liberally during the days

leading up to their procedure, especially during their

preparation.94 Although usually asymptomatic,

hyperphosphatemia is seen in as many as 40 percent

of healthy patients completing NaP preparations, and

may be significant in patients with renal failure.58,102

As many as 20 percent of patients using NaP pre-

parations develop hypokalemia; in addition, NaP

has been shown to cause elevated blood urea ni-

trogen levels, decreased exercise capacity, increased

plasma osmolality, hypocalcemia,101,103 and signifi-

cant hyponatremia and seizures.104 These significant

blood chemistry abnormalities are more profound

in children; therefore, NaP should not be used in

children with acute and chronic renal failure, con-

gestive heart failure, ileus, and ascites. Rare adverse

events, such as nephrocalcinosis with acute renal

failure, also have been reported after NaP prepara-

tion for colonoscopy particularly in those patients

with hypertension receiving ACE inhibitors or

ARBs.64,105

SPECIAL CONSIDERATIONS

Inadequate Bowel Preparation

Inadequate bowel preparation for colonoscopy

can result in missed lesions, canceled procedures,

increased procedural time, and a potential increase

in complication rates. One study examined the pos-

sible causes for poor preparations.106 Surprisingly,

less than 20 percent of patients with an inadequate

colonic preparation reported a failure to adequately

follow preparation instructions. Independent predic-

tors of an inadequate colon preparation included a

later colonoscopy starting time, failure to follow
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preparation instructions, inpatient status, procedural

indication of constipation, use of tricyclic antidepres-

sants, male gender, and a history of cirrhosis, stroke,

or dementia. Anecdotally, a poor preparation after a

PEG preparation is usually liquid and more easily

managed than a preparation after NaP, which tends

to be thick and tenaciously adhered to the mucosa.

There is no published information on the manage-

ment of the patient who has received a colonoscopy

preparation that has been deemed inadequate.

Regardless of the preparation selected, the patient

and physician must be aware of potential financial

obligations of a repeat colonoscopy and preparation.

Specifically, the patient may be required to pay an

additional copay for each examination and the

financial intermediary may deem one or both exami-

nations unnecessary. In these instances, the patient

may be responsible for payment in full for both

examinations. The following are recommendations

(all are Grade VD) on management of this clinical

predicament. Identify whether or not the patient has

consumed the preparation as prescribed. If not, it

would be reasonable to repeat the same preparation,

although not within 24 hours using NaP because of

the risk of toxicity. If the patient has properly

consumed the preparation, reasonable options in-

clude repeating the preparation with a longer interval

of dietary restriction to clear liquids, switching to an

alternate but equally effective preparation (if the

patient received PEG, change to NaP or vice versa),

adding another cathartic, such as magnesium citrate,

bisacodyl, or senna, to the previous regimen, or

double administration of the preparation during a

two-day period (with the exception of NaP). Com-

bining preparations, for example PEG solution and

NaP solution, also has been described with some

success.18

Selection of Bowel Preparation Based on
Comorbidities

Elderly Patients. Elderly patients tend to have

poorer preparations, although one study found no

difference in the adequacy of the colonic preparation

between PEG and NaP solutions.107 They are at an

increased risk for phosphate intoxication because of

decreased kidney function, concomitant medication

use, and systemic and gastrointestinal diseases. Ad-

ministration of NaP causes a significant rise in serum

phosphate,108 even in patients with normal creatinine

clearance.109 Hypokalemia is more prevalent in frail

patients.110 However, NaP preparations may be safe

in selected healthy elderly patients.71,72

Possible Underlying Inflammatory Bowel Disease.

NaP preparations may cause mucosal abnormalities

that mimic Crohn’s disease.68,100,111 However, the

frequency of this problem is rare and may not

mitigate against using NaP. This caveat is most

important in the initial colonoscopic evaluation of

patients with symptoms suspect for colitis.

Diabetes Mellitus. One study showed that patients

with diabetes have significantly poorer preparations

with PEG solutions than patients without diabetes,

although there is no evidence that NaP preparations

are superior in this group.112

Pregnancy. The need for colonoscopy is un-

common during pregnancy, therefore, the safety

and efficacy of colonoscopy in these individuals

is not well studied. However, invasive procedures

are justified when it is clear that by not doing so

could expose the fetus and/or mother to harm.

The safety of PEG electrolyte isotonic cathartic

solutions has not been studied in pregnancy. PEG

solutions are FDA Category C for use in pregnancy,

as defined in the FDA Current Category for Drug

Use in Pregnancy, wherein no adequate and well-

controlled studies have been undertaken in pregnant

females and a limited number of animal studies have

shown an adverse effect. The common use of PEG

solutions, such as Miralax\, to manage constipation

asso-ciated with pregnancy supports its safety as a

bowel preparation. NaP preparations, which are also

FDA Category C, may cause fluid and electrolyte

abnormalities and should be used with caution.35

Recommendations. If the potential benefit of

colonoscopy outweighs the small but potential

risks, patients may be cleansed with PEG solutions

or, in select patients, a NaP preparation may be used

(Grade VD).

Pediatric Population. Although there are no

Bnational standards^ per se for pediatric bowel

preparations for colonoscopy, review of the liter-

ature documents the three most commonly used

preparations. The least commonly used preparation

is the administration of two pediatric Fleet\ enemas

and X-Prep\ (for age). A more widely used prep-

aration includes Miralax\ at 1.25 mg/kg per day

for four days, the last day of which the child is

maintained on clear liquids. This regimen is mild,

well tolerated, and relatively simple to administer.

The simplest preparation, both for the parents and
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the child, is the administration of a sugar-free, clear-

liquid diet the day before and then nil by mouth for

eight hours before the colonoscopy. This regimen is

combined with Fleet\ Phospho-soda\ at a dosage of

1.5 tablespoons for children weighing less than 15 kg

and 3 tablespoons for children weighing 15 kg or

more, the afternoon and then again the evening

before the colonoscopy. Each of these preparations

is safe and will adequately prepare the child’s colon

for colonoscopy (Grade IA).113,114

COST

Table 3 shows the cost of bowel preparation

agents listed as average wholesale price (AWP),

which is provided by the BRed Book^ July 2005. As

Table 3.
Cost of Bowel Preparation Agents

Product Quantity Average Wholesale Pricea

Colyte\

flavored 3,785 ml $16.16
nonflavored 3,785 ml $13.89

GlycoLaxi 255 g $19.54
527 g $39.06

GoLYTELY\

flavored 4,000 ml $19.70
nonflavored 4,000 ml $18.45

MiraLaxi 255 g $21.73
527 g $43.45

NuLYTELY\

flavored 4,000 ml $25.65
nonflavored 4,000 ml $25.65

TriLyte\b

flavored 4,000 ml $25.63
Oral sodium phosphate (aqueous) 45 ml $1.48
Fleet\ Phospho-soda 90 ml $2.65
Oral sodium phosphate (tablet) 100s $160.22 ($1.60/tablet,

$44–$66/preparation)Visicoli
Bisacodyl (tablet) 5 mg (Amkas) 100s $9.85 ($0.10/tablet)
Magnesium citrate (liquid) (AmerisourceBergen) 300 ml $1.43
Senna (AmerisourceBergen) 100s $8.99 ($0.09/tablet)
Senna/Docusate (tablet) Senna Plus\ (American Health) 100s $11.13 ($0.11/tablet)
Metoclopramide (tablet) 5 mg 100s (Pliva) $32.00 ($0.32/tablet)
Fleet\ Enema 135 ml $0.80
Fleet\ Bisacodyl
ECT, po 5 mg 25s $2.90 (each)
SUP, RC, 10 mg 4s $1.83 (each)
Fleet\ Bisacodyl Enema 10 mg/1.25 oz 37.5 ml $1.12
Fleet\ Mineral Oil 480 ml $1.88
Fleet\ Mineral Oil Enemas 135 ml $1.45
Enemeez\ Mini Enema (replacement for Therevac\-SB) 5 ml (30s) $72.99c

Gas-X\ (80 mg) 12s $1.88
36s $4.67

Mylicon\ Infant Drops 15 ml $6.22
40 mg/0.6 ml 30 ml $10.36
Simethicone 80 mg 100s $6.30 (each)
(Rugby) 125 mg 60s $5.02 (each)
Mylanta\ 150 ml $2.63

360 ml $4.45
720 ml $8.00

X-Prep\ Syrup 8 mg/5 ml 75 ml $13.59
X-Prep\ Bowel Evacuant Kit-1, with Senokot-S 1 kit $19.32 (each)
HalfLytely\ and Bisacodyl Tablet Bowel Prep Kit 1 kit $48.75 (each)
E-Lyte\ 20 oz $20.00c

aProduct pricing provided by manufacturers as listed in July 2005 (2003 Red Book\, American Academy of Pediatrics,
Elk Grove Village, IL).

bOnly TriLyte\ with Flavor Packs was listed in the Red Book\.
cPrice listed on the internet.
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can be seen, the least expensive solution is oral NaP

and the most expensive is the tablet form of NaP. The

various PEG preparations are intermediate in cost.

None of the bowel preparation agents has an

associated CPT code that would allow for separate

payment reimbursed by the patients’ insurance

company or Medicare in an outpatient setting. In an

inpatient setting, the reimbursement for these agents

would be included in the DRG payment. Of note,

patients’ compliance and adequacy of bowel prepa-

ration agents can affect the direct cost for colono-

scopic examination. A cost analysis has shown that

inadequate bowel preparation could prolong the pro-

cedure time and increase the chance for an aborted

examination and repeat colonoscopy earlier than sug-

gested or required by current practice standards.115 In

one study, inadequate bowel preparation led to a 12

percent increase in costs at a university hospital

setting and a 22 percent increase at a public hospital

setting.116 A meta-analysis performed on eight colo-

noscopist-blinded trials showed that the direct costs

of colonoscopic examination (excluding the cost of

bowel preparation agents) were $465 for NaP and

$503 for PEG, assuming that the rates of reexam-

ination secondary to incomplete bowel preparation

for NaP and PEG were 3 and 8 percent, respectively.

The results suggest that NaP is less costly than PEG

with a more easily completed preparation.15

SUMMARY

Colonoscopy is the most commonly used tech-

nique for inspection of the colonic mucosa. The

safety and effectiveness of colonoscopy in identifying

important colonic pathology is directly impacted by

the quality of the bowel preparation performed in

anticipation of the procedure. Physicians favor pre-

parations associated with the best patient compliance

to achieve the best results. Patients favor preparations

that are low in volume, palatable, have easy to

complete regimens, and are reimbursed by health

insurance or are inexpensive. Both patients and phys-

icians favor preparations that are safe to administer in

light of existing comorbid conditions and those that

will not interact with previously prescribed medica-

tions. Aqueous NaP solutions, NaP tablets, and PEG

solutions, especially low-volume solutions, are all

accepted and well tolerated by the majority of patients

undergoing bowel preparation for colonoscopy.

Physicians are advised to select a preparation for

each patient based on the safety profile of the agent,

NaP or PEG, in light of the overall health of the pa-

tient, their comorbid conditions, and currently pre-

scribed medications. In certain circumstances, such

as bowel preparation in children and some elderly

patients, patients with renal insufficiency, and those

with hypertension who are receiving ACE inhibitors

or ARBs, it may be advisable to adhere to PEG-based

solutions because of the risks of occult physiologic

disturbances that may potentially contraindicate the

use of NaP-based regimens. A variety of other pre-

parations, none of which seem as popular because of

inferior efficacy and/or patient acceptance, remain

available for use in other circumstances in which

bowel preparation is necessary. Many adjuncts to

bowel preparation have been proposed but remain

largely inefficacious and therefore cannot be recom-

mended for routine use.

ADDENDUM

Products and Manufacturers

Product Manufacturer City, State

Colyte\ SchwarzPharm Mequon, WI
GoLYTELY\ Braintree

Laboratories
Braintree, MA

NuLYTELY\ Braintree
Laboratories

Braintree, MA

TriLyte\ SchwarzPharm Mequon, WI
HalfLytely\ Braintree

Laboratories
Braintree, MA

Miralax\ Braintree
Laboratories

Braintree, MA

Fleet\

Phospho-
soda

C.B. Fleet
Company

Lynchburg, VA

Picolax\ Ferring
Pharmaceuticals

Berkshire, UK

E-Lyte\ C.B. Fleet
Company

Lynchburg, VA

Visicol\ Salix
Pharmaceuticals

Morrisville, NC

Gatorade\ Gatorade
International

Chicago, IL

CrystalLite\ Kraft Foods Northfield, IL
Fleet\

Bisacodyl
C.B. Fleet

Company
Lynchburg, VA

Fleet\

Mineral
Oil

C.B. Fleet
Company

Lynchburg, VA

Reglan\ Robins
Pharmaceutical

Eatontown, NJ

Gas-X\ Novartis
Consumer
Health, Inc.

Broomfield, CO

Mylicon\ J&J/Merck
Pharmaceuticals

Fort Washington,
PA

Mylanta\ J&J/Merck
Pharmaceuticals

Fort Washington,
PA

X-Prep\ Purdue Frederick Norwalk, CT

804 WEXNER ET AL Dis Colon Rectum, June 2006



ACKNOWLEDGEMENT

The authors and the governing bodies of the three

respective societies thank Ms. Elektra McDermott for

her expert assistance in all stages of data collection

and manuscript preparation, and Dr. Thomas Lobe

for his expert contributions regarding bowel prepa-

ration in pediatric patients.

DISCLOSURES

Steven D. Wexner, M.D. Member, Scientific Advisory Board,
C.B. Fleet

David E. Beck, M.D. Consultant, Braintree, Salix
Todd H. Baron, M.D. None
Robert D. Fanelli, M.D. None
Neil Hyman, M.D. None
Bo Shen, M.D. Consultant to Salix, Visicol
Kevin E. Wasco, M.D. None

REFERENCES

1. DiPalma JA, Brady CE. Colon cleansing for diagnostic

and surgical procedures: polyethylene glycol-electrolyte

lavage solution. Am J Gastroenterol 1989;84:1008–16.

2. Tooson JD, Gates LK Jr. Bowel preparation before

colonoscopy. Choosing the best lavage regimen.

Postrgrad Med 1996;100:203–14.

3. Beck DE, Harford FJ, DiPalma JA. Comparison of

cleansing methods in preparation for colonic surgery.

Dis Colon Rectum 1985;28:491–5.

4. Zmora O, Wexner SD. Bowel preparation for colonos-

copy. Clin Colon Rectal Surg 2001;14:309–15.

5. Davis GR, Santa Ana CA, Morawski SG, Fordtran JS.

Development of a lavage solution with minimal water

and electrolyte absorption or secretion. Gastroenter-

ology 1980;78:991–5.

6. DiPalma JA, Brady CE III, Stewart DL, et al. Compar-

ison of colon cleansing in preparation for colonos-

copy. Gastroenterology 1984;86:856–60.

7. Ernstoff JJ, Howard DA, Marshall JB, Jumshyd A,

McCullough AJ. A randomized blinded critical trial of

a rapid colonic lavage solution compared with

standard preparation for colonoscopy and barium

enema. Gastroenterology 1983;84:1512–6.

8. Thomas G, Brozisky S, Isenberg JI. Patient acceptance

and effectiveness of a balanced lavage solution

(Golytely) versus the standard preparation for colonos-

copy. Gastroenterology 1982;82:435–7.

9. DiPalma JA, Marshall JB. Comparison of a new

sulfate-free polyethylene glycol lavage solution ver-

sus a standard solution for colonoscopy cleansing.

Gastrointest Endosc 1990;36:285–9.

10. Froehlich F, Fried M, Schnegg JF, Gonvers JJ. Palat-

ability of a new solution compared with standard

polyethylene glycol solution for gastrointestinal la-

vage. Gastrointest Endosc 1991;37:325–8.

11. Froehlich F, Fried M, Schnegg JF, Gonvers JJ. Low

sodium solution for colonic cleansing: a double blind,

controlled, randomized prospective study. Gastro-

intest Endosc 1992;38:579–81.

12. Raymond JM, Beyssac R, Capdenat E, et al. Tolerance,

effectiveness, and acceptability of sulfate-free elec-

trolyte lavage solution for colon cleansing before

colonoscopy. Endoscopy 1996;28:555–8.

13. Cohen SM, Wexner SD, Binderow SR, et al. Prospec-

tive, randomized, endoscopic-blinded trial comparing

precolonoscopy bowel cleansing methods. Dis Colon

Rectum 1994;37:689–96.

14. Frommer D. Cleansing ability and tolerance of three

bowel preparations for colonoscopy. Dis Colon

Rectum 1997;40:100–4.

15. Hsu CW, Imperiale TF. Meta-analysis and cost com-

parison of polyethylene glycol lavage versus sodium

phosphate for colonoscopy preparation. Gastrointest

Endosc 1998;48:276–82.

16. Hookey LC, Depew WT, Vanner S. The safety profile

of oral sodium phosphate for colonic cleansing before

colonoscopy in adults. Gastrointest Endosc 2002;

56:895–902.

17. Chang KJ, Erickson RA, Schandler S, Coye T, Moody

C. Per-rectal pulsed irrigation versus per-oral colonic

lavage for colonoscopy preparation: a randomized,

controlled trial. Gastrointest Endosc 1991;37:444–8.

18. Sharma VK, Chockalingham SK, Ugheoke EA, et al.

Prospective, randomized, controlled comparison of

the use of polyethylene glycol electrolyte lavage

solution in four-liter versus two-liter volumes and

pretreatment with either magnesium citrate or bisa-

codyl for colonoscopy preparation. Gastrointest

Endosc 1998;47:167–71.

19. Poon CM, Lee DW, Mak SK, et al. Two liters of

polyethylene glycol-electrolyte solution versus sodi-

um phosphate as bowel cleansing regimen for

colonoscopy: a prospective randomized controlled

trial. Endoscopy 2002;34:560–3.

20. Afridi SA, Barthel JS, King PD, Pineda JJ, Marshall JB.

Prospective, randomized trial comparing a new sodi-

um phosphate-bisacodyl regimen with conventional

PEG-ES lavage for outpatient colonoscopy prepara-

tion. Gastrointest Endosc 1995;41:485–9.

21. Kastenberg D, Chasen R, Choudhary C, et al. Efficacy

and safety of sodium phosphate tablets compared with

PEG solution in colon cleansing: two identically design-

ed, randomized, controlled, parallel group multicenter

Phase III trials. Gastrointest Endosc 2001;54:705–13.

22. Rex DK, Chasen R, Pochapin MB. Safety and efficacy

of two reduced doing regimens of sodium phosphate

Vol. 49, No. 6 BOWEL PREPARATION FOR COLONOSCOPY 805



tablets for preparation before colonoscopy. Aliment

Pharmacol Ther 2002;16:937–44.

23. Khashab M, Rex DK. Efficacy and tolerability of a new

formulation of sodium phosphate tablets and a

reduced sodium phosphate dose, in colon cleansing:

a single-center open-label pilot trial. Aliment Pharma-

col Ther 2005;21:465–8.

24. Church JM. Effectiveness of polyethylene glycol ante-

grade gut lavage bowel preparation for colonos-

copy—timing is the key. Dis Colon Rectum 1998;

41:1223–5.

25. El Sayed AM, Kanafani ZA, Mourad FH, et al. A

randomized single-blind trial of whole versus split-

dose polyethylene glycol-electrolyte solution for co-

lonoscopy preparation. Gastrointest Endosc 2003;

58:36–40.

26. Adams WJ, Meagher AP, Lubowski DZ, King DW.

Bisacodyl reduces the volume of PEG solution

required for bowel preparation. Dis Colon Rectum

1994;27:229–33.

27. Henderson JM, Barnett JL, Turgeon DK, et al. Single-

day, divided-dose oral sodium phosphate laxative

versus intestinal lavages as preparation for colonos-

copy: efficacy and patient tolerance. Gastrointest

Endosc 1995;42:238–43.

28. Young CJ, Simpson RR, King DW, Lubowski DZ. Oral

sodium phosphate solution is a superior colonoscopy

preparation to polyethylene glycol with bisacodyl. Dis

Colon Rectum 2000;43:1568–71.

29. Barclay RL. Safety, efficacy, and patient tolerance of

a three-dose regimen of orally administered aque-

ous sodium phosphate for colonic cleansing be-

fore colonoscopy. Gastrointest Endosc 2004;60:527–

33.

30. Law WL, Choi HK, Chu KW, Ho JW, Wong L. Bowel

preparation for colonoscopy: a randomized controlled

trial comparing polyethylene glycol solution, one

dose and two doses of oral sodium phosphate

solution. Asian J Surg 2004;271:20–4.

31. Schmidt LM, Williams P, King D, Perera D. Picoprep-3

is a superior colonoscopy preparation to Fleet: a

randomized, controlled trial comparing the two bowel

preparations. Dis Colon Rectum 2004;47:238–42.

32. Golub RW, Kerner BA, Wise WE Jr. Colonoscopic

preparations-which one? A blinded, prospective, ran-

domized trial. Dis Colon Rectum 1995;58:594–7.

33. Balaban DH, Leavell BS Jr, Oblinger MJ, Thompson

WO, Bolton ND, Pambianco DJ. Low-volume prepara-

tion for colonoscopy: randomized, endoscopist-blinded

trial of liquid sodium phosphate versus tablet sodium

phosphate. Am J Gastroenterol 2003;98:827–32.

34. Aronchick CA, Lipshutz WH, Wright SH, Dufrayne F,

Bergman G. A novel tableted purgative for colonos-

copic preparation: efficacy and safety comparisons

with Colyte and Fleet Phospho-Soda. Gastrointest

Endosc 2000;52:346–52.

35. Ell C, Fischbach W, Keller R, et al. A randomized,

blinded, prospective trial to compare the safety

and efficacy of three bowel-cleansing solutions for

colonoscopy (HSG-01). Endoscopy 2003;35:300–4.

36. Martinek J, Hess J, Delarive J, et al. Cisapride does

not improve the precolonoscopy bowel prepa-

ration with either sodium phosphate or polyethyl-

ene glycol electrolyte lavage. Gastrointest Endosc

2001;54:180–5.

37. Vanner SJ, MacDonald PH, Paterson WG, Prentice RS,

Da Costa LR, Beck IT. A randomized prospective trial

comparing oral sodium phosphate with standard

polyethylene glycol-based lavages solution (Golytely)

in the preparation of patients for colonoscopy. Am J

Gastroenterol 1990;85:422–7.

38. Marschall H-U, Bartels F. Life-threatening complica-

tions of nasogastric administration of polyethylene

glycol-electrolyte solutions (Golytely) for bowel

cleansing. Gastrointest Endosc 1998;47:408–10.

39. Kolts BE, Lyles WE, Achem SR, Burton L, Geller AJ,

MacMath T. A comparison of the effectiveness and

patient tolerance of oral sodium phosphate, castor oil,

and standard electrolyte lavage for colonoscopy or

sigmoidoscopy preparation. Am J Gastroenterol

1993;88:1218–23.

40. Nelson DB, Barkun AN, Block KP, et al. ASGE

Technology Committee. Technology status evaluation

report: colonoscopy preparations. Gastrointest Endosc

2001;54:829–32.

41. Cook DJ, Guyatt GH, Laupacis A, Sackett DL. Rules of

evidence and clinical recommendations on the use

of antithrombotic agents. Chest 1992;102(Suppl 4),

305S–11S.

42. Berry MA, DiPalma JA. Orthograde gut lavage

for colonoscopy. Aliment Pharmacol Ther 1994;8:

391–395.

43. Reilly T, Walker G. Reasons for poor colonic prep-

aration for inpatients. Gastroenterol Nurs 2004;

27:115–7.

44. Bigard MA, Gaucher P, Lassalle C. Fatal colonic

explosion during colonoscopic polypectomy. Gastro-

enterology 1979;77:1307–10.

45. Panton ON, Atkinson KG, Crichton EP, Schulzer M,

Beaufoy A, Germann E. Mechanical preparation of the

large bowel for elective surgery. Comparison of

whole gut lavage with conventional enema and

purgative technique. Am J Surg 1985;149:615–9.

46. Chan CH, Diner WC, Fontenot E, Davidson BD.

Randomized single-blind clinical trial of a rapid

colonic lavage solution versus standard preparation

for barium enema and colonoscopy. Gastrointest

Radiol 1985;10:378–82.

806 WEXNER ET AL Dis Colon Rectum, June 2006



47. Burke DA, Mannin AP, Murphy L, Axon AT. Oral

bowel lavage preparation for colonoscopy. Postgrad

Med J 1988;64:772–4.

48. Adler M, Quenon M, Even-Adin D, et al. Whole gut

lavage for colonoscopy: a comparison between two

solutions. Gastrointest Endosc 1984;30:65–7.

49. Beck DE, Fazio VW, Jagleman DG. Comparison of

oral lavage methods for preoperative colon cleansing.

Dis Colon Rectum 1986;29:699–703.

50. Marshall JB, Pineda JJ, Barthel JS, King PD. Prospec-

tive, randomized trial comparing sodium phosphate

solution with polyethylene glycol electrolyte lavage

for colonoscopy preparation. Gastrointest Endosc

1993;39:631–4.

51. Lever EL, Walter MH, Condon SC, et al. Addition

of enemas to oral lavage preparation for colonos-

copy is not necessary. Gastrointest Endosc 1992;38:

369–372.

52. Rosch T, Classen M. Fractional cleansing of the large

bowel with Golytely for colonoscopic preparations: a

controlled trial. Endoscopy 1987;19:198–200.

53. Aoun E, Abdul-Baki H, Azar C, et al. A randomized

single-blind trial of split-dose PEG-electrolyte solution

without dietary restriction compared with whole dose

PEG-electrolyte solution with dietary restriction for

colonoscopy preparation. Gastrointest Endosc 2005;

62:213–8.

54. Rhodes JB, Engstrom J, Stone KE. Metoclopramide

reduces the distress associated with colon cleansing

by an oral electrolyte overload. Gastrointest Endosc

1978;24:162–3.

55. Brady CE III, DiPalma JA, Pierson WP. Golytely

lavage: is metoclopramide necessary? Am J Gastro-

enterol 1985;80:180–4.

56. Brady CE III, DiPalma JA, Beck DE. Effect of bisacodyl

on gut lavage cleansing for colonoscopy. Am Clin Res

1987;19:34–8.

57. Sondheimer JM, Sokol RJ, Taylor SF, Silverman A,

Zelasney B. Safety, efficacy, and tolerance of intestinal

lavage in pediatric patients undergoing diagnostic

colonoscopy. J Pediatrics 1991;119:148–52.

58. Gremse DA, Sacks AI, Raines S. Comparison of oral

sodium phosphate to polyethylene-glycol-based solu-

tion for bowel preparation in children. J Pediatr

Gastroenterol Nutr 1996;23:586–90.

59. Tolia V, Fleming S, Dubois R. Use of Golytely in

children and adolescents. J Pediatr Gastroenterol Nutr

1984;3:468–70.

60. Fordtran JS, Santa Ana CA, Cleveland MvB. A low-

sodium solution for gastrointestinal lavage. Gastro-

enterolgy 1990;98:11–6.

61. Schiller LR, Emmett M, Santa Ana CA, Fordtrans JS.

Osmotic effects of polyethylene glycol. Gastroenter-

ology 1988;94:933–41.

62. Sharma VK, Steinberg EN, Vasudeva R, Howden CW.

Randomized, controlled study of pretreatment with

magnesium citrate on the quality of colonoscopy

preparation with polyethylene glycol electrolyte la-

vage solution. Gastrointest Endosc 1997;46:541–3.

63. Schiller LR. Clinical pharmacology and use of laxatives

and lavage solutions. J Clin Gastroenterol 1988;28:11–8.

64. Markowitz GS, Stokes MB, Radhakrishnan J, D’Agati

VD. Acute phosphate nephropathy following oral

sodium phosphate bowel purgative: an underrecog-

nized cause of chronic renal failure. Am Soc Nephrol

2005;16:3389–96.

65. Linden TB, Waye JD. Sodium phosphate preparation

for colonoscopy: onset and duration of bowel activity.

Gastrointest Endosc 1999;50:811–3.

66. Yoshioka K, Connolly AB, Ogunbiyi OA, Hasegawa

H, Morton DG, Keighley MR. Randomized trial of oral

sodium phosphate compared with oral sodium pico-

sulfate (Picolax) for elective colorectal surgery and

colonoscopy. Dig Surg 2000;17:66–70.

67. Curran MP, Plosker GL. Oral sodium phosphate

solution: a review of its use as a colonic cleanser.

Drugs 2004;64:1697–714.

68. Rejchrt S, Bures J, Siroky M, Kopacova M, Slezak L,

Langr F. A prospective, observational study of colon-

ic mucosal abnormalities associated with orally ad-

ministered sodium phosphate for colon cleansing

before colonoscopy. Gastrointest Endosc 2004;59:

651–654.

69. da Silva MM, Briars GL, Patrick MK, Cleghorn GJ,

Shepherd RW. Colonoscopy preparation in children:

safety efficacy, and tolerance of high versus low

volume cleansing methods. J Pediatr Gastroenterol

Nutr 1997;24:33–7.

70. Thomson A, Naidoo P, Crotty B. Bowel preparation

for colonoscopy: a randomized prospective trial

comparing sodium phosphate to polyethylene glycol

in predominantly elderly population. J Gastroenterol

Hepatol 1996;11:103–7.

71. Seinela L, Pehkonen E, Laasanen T, Ahvenainen J.

Bowel preparation for colonoscopy in very old

patients: a randomized prospective trial comparing

oral sodium phosphate and polyethylene glycol

electrolyte lavage solution. Scand J Gastroenterol

2003;38:216–20.

72. Barclay RL, Depew WT, Vanner SJ. Carbohydrate-

electrolyte rehydration protects against intravascular

volume contraction during colonic cleansing with

orally administered sodium phosphate. Gastrointest

Endosc 2002;56:633–8.

73. Tjandra JJ, Tagkalidis P. Carbohydrate-electrolyte

(E-Lyte\) solution enhances bowel preparation with

oral Fleet\ Phospho-soda\. Dis Colon Rectum 2004;

47:1181–6.

Vol. 49, No. 6 BOWEL PREPARATION FOR COLONOSCOPY 807



74. InKine confirms effect of ginger ale on Visicol tablets.

Business Wire, November 5, 2001; Available at: http://

static.elibrary.com/b/businesswire/november052001/.

75. Matter SE, Rice PS, Campbell DR. Colonic lavage

solutions: plain versus flavored. Am J Gastroenterol

1993;88:49–52.

76. Pashankar DS, Uc A, Bishop WP. Polyethylene glycol

3350 without electrolytes: a new safe, effective, and

palatable bowel preparation for colonoscopy in

children. J Pediatr 2004;144:358–62.

77. Shaver WA, Storms P, Peterson WL. Improvement of

colonic lavage with supplemental simethicone. Dig

Dis Sci 1988;33:185–8.

78. Lazzaroni M, Petrillo M, Desideri S, Bianchi Porro G.

Efficacy and tolerability of polyethylene glycol-elec-

trolyte lavage solution with and without simethicone

in the preparation of patients with inflammatory

bowel disease for colonoscopy. Aliment Pharmacol

Ther 1993;7:655–9.

79. Rings EH, Mulder CJ, Tytgat GN. The effect of

bisacodyl on whole-gut irrigation in preparation for

colonoscopy. Endoscopy 1989;21:172–3.

80. Ziegenhagen DJ, Zehnter E, Tacke W, Gheorghiu T,

Kruis W. Senna versus bisacodyl in addition to

GoLytely lavage for colonoscopy preparation: a

prospective randomized trial. Z Gastroenterol 1992;

30:17–9.

81. Hamilton D, Mulcahy D, Walsh D, Farrelly C, Tormey

WP, Watson G. Sodium picosulphate compared with

polyethylene glycol solution for large bowel lavage: a

prospective randomized trial. Br J Clin Pract 1996;

50:73–5.

82. Ziegenhagen DJ, Zehnter E, Tacke W, Kruis W.

Addition of Senna improves colonoscopy preparation

with lavage: a prospective randomized trial. Gastro-

intest Endosc 1991;37:547–9.

83. Iida Y, Miura S, Asada Y, et al. Bowel preparation for

the total colonoscopy by 2000 ml of balanced lavage

solution (GoLytely) and sennoside. Gastroenterol Jpn

1992;27:728–33.

84. Huppertz-Hauss G, Bretthauer M, Sauar J, et al.

Polyethylene glycol vs sodium phosphate in bowel

cleansing for colonoscopy: a randomized trial. Endos-

copy 2005;37:537–41.

85. Eschinger EJ, Littman JJ, Meyer K, Katz LC, Milman PJ,

Kastenberg DM. Safety of sodium phosphate tablets

in patients receiving propofol-based sedation for

colonoscopy. J Clin Gastroenterol 2004;38:425–8.

86. Reddy DN, Rao GV, Sriram PV. Efficacy and safety of

oral sodium phosphate versus polyethylene glycol

solution for bowel preparation for colonoscopy.

Indian J Gastroenterol 2002;21:219–21.

87. Pockros PJ, Foroozan P. Golytely lavage versus a

standard colonoscopy preparation: effect on normal

colonic mucosal histology. Gastroenterology 1985;

88:545–8.

88. Gabel A, Muller S. Aspiration: a possible severe

complication in colonoscopy preparation by ortho-

grade intestine lavage. Digestion 1999;60:284–5.

89. Franga DL, Harris JA. Polyethylene glycol-induced

pancreatitis. Gastrointest Endosc 2000;52:789–91.

90. Schroppel B, Segerer S, Keuneke C, Cohen CD,

Schlondorff D. Hyponatremic encephalopathy after

preparation for colonoscopy. Gastrointest Endosc

2001;53:527–9.

91. Granberry MC, White LM, Gardner SF. Exacerbation of

congestive heart failure after administration of poly-

ethylene glycolelectrolyte lavage solution. Ann Phar-

macother 1995;29:1232–5.

92. Turnage RH, Guice KS, Gannon P, Gross M. The effect

of polyethylene glycol lavage on plasma volume. J

Surg Res 1994;57:284–8.

93. DiPalma JA, Wolff BG, Meagher A, Cleveland M.

Comparison of reduced volume versus four liters

sulfate-free electrolyte lavage solutions for colonos-

copy colon cleansing. Am J Gastroenterol 2003;

98:2187–91.

94. Huynh T, Vanner S, Paterson W. Safety profile of 5-

h oral sodium phosphate regimen for colonoscopy

cleansing: lack of clinically significant hypocalcemia

or hypovolemia. Am J Gastroenterol 1995;90:104–7.

95. Ehrenpreis ED, Wieland JM, Cabral J, Estevez V,

Zaitman D, Secrest K. Symptomatic hypocalcemia,

hypomagnesemia, and hyperphosphatemia secondary

to Fleet’s Phospho-soda colonoscopy preparation in a

patient with jejunoileal bypass. Dig Dis Sci 1997;

42:858–60.

96. Campisi P, Badhwar V, Morin S, Trudel JL. Postoper-

ative hypocalcemic tetany caused by Fleet Phospho-

soda preparation in a patient taking alendronate

sodium: report of a case. Dis Colon Rectum 1999;

42:1499–501.

97. Fass R, Do S, Hixson LJ. Fatal hyperphosphatemia

following Fleet phospho-soda in a patient with

colonic ileus. Am J Gastroenterol 1993;88:929–32.

98. Ullah N, Yeh R, Ehrinpreis M. Fatal hyperphosphate-

mia from a phosphosoda bowel preparation. J Clin

Gastroenterol 2002;34:457–8.

99. Hixson LJ. Colorectal ulcers associated with sodium

phosphate catharsis. Gastrointest Endosc 1995;42:101–2.

100. Zwas FR, Cirillo NW, el-Serag HB, Eisen RN. Colonic

mucosal abnormalities associated with oral sodium

phosphate solution. Gastrointest Endosc 1996;43:463–

6.

101. Clarkston WK, Tsen TN, Dies DF, Schratz CL, Vaswani

SK, Bjerregaard P. Oral sodium phosphate versus

sulfate-free polyethylene glycol electrolyte lavage

solution in outpatient preparation for colonoscopy: a

808 WEXNER ET AL Dis Colon Rectum, June 2006



prospective comparison. Gastrointest Endosc 1996;

43:42–8.

102. Lieberman DA, Ghormley J, Flora K. Effect of oral

sodium phosphate colon preparation on serum elec-

trolytes in patients with normal serum creatinine.

Gastrointest Endosc 1996;43:467–9.

103. Holte K, Neilsen KG, Madsen JL, Kehlet H. Physiolog-

ic effects of bowel preparation. Dis Colon Rectum

2004;47:1397–402.

104. Frizelle FA, Colls BM. Hyponatremia and seizures after

bowel preparation: report of three cases. Dis Colon

Rectum 2005;48:393–6.

105. Markowitz GS, Nasr SH, Klein P, et al. Renal failure

due to acute nephrocalcinosis following oral sodium

phosphate bowel cleansing. Hum Pathol 2004;

35:675–84.

106. Ness RM, Manam R, Hoen H, Chalasani N. Predictors

of inadequate preparation for colonoscopy. Am J

Gastroenterol 2001;96:1797–802.

107. Lukens FJ, Loeb DS, Machicao VI, Achem SR, Picco

MF. Colonoscopy in octogenarians: a prospective

outpatient study. Am J Gastroenterol 2002;97:1722–5.

108. Ainley EJ, Winwood PJ, Begley JP. Measurement of

serum electrolytes and phosphate after sodium phos-

phate colonoscopy bowel preparation: an evaluation.

Dig Dis Sci 2005;50:1319–23.

109. Gumurdulu Y, Serin E, Ozer B, Gokcel A, Boyacioglu

S. Age as a predictor of hyperphosphatemia after oral

phosphosoda administration for colon preparation.

J Gastroenterol Hepatol 2004;19:68–72.

110. Beloosesky Y, Grinblat J, Weiss A, Grosman B, Gafter

U, Chagnac A. Electrolyte disorders following oral

sodium phosphate administration for bowel cleans-

ing in elderly patients. Arch Intern Med 2004;163:

803–808.

111. Wong NA, Penman ID, Campbell S, Lessells AM.

Microscopic focal cryptitis associated with sodium

phosphate bowel preparation. Histopathology 2000;

36:476–8.

112. Taylor C, Schubert ML. Decreased efficacy of poly-

thelyene glycol lavage solution (Golytely) in the

preparation of diabetic patients for outpatient

colonoscopy: a prospective and blinded study. Am

J Gastroenterol 2001;96:710–4.

113. Dahshan A, Lin CH, Peters J, Thomas R, Tolia V. A

randomized, prospective study to evaluate the effica-

cy and acceptance of three bowel preparations for

colonoscopy in children. Am J Gastroenterol 1999;

94:3497–501.

114. Trautwein AL, Vinitski LA, Peck SN. Bowel prepara-

tion before colonoscopy in the pediatric patient: a

randomized study. Gastroenterol Nurs 1996;19:137–9.

115. Chilton AP, O’Sullivan M, Cox MA, Loft DE, Nwokolo

CU. A blinded randomized comparison of a novel low

dose triple regimen with Fleet\ phosophoda: a study

of colon cleanliness, speed, and success of colonos-

copy. Endoscopy 2000;32:37–41.

116. Rex DK, Imperiale TF, Latinovich DR, et al. Impact of

bowel preparation on efficacy and cost of colonos-

copy. Am J Gastroenterol 2002;97:1696–700.

Vol. 49, No. 6 BOWEL PREPARATION FOR COLONOSCOPY 809



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


