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Background: Oral sodium phosphate solution is better tolerated than polyeth- 
ylene glycol when used for colonoscopy preparation, but visibility of the lumen 
can be impaired because of the presence of bubbles. 
Methods: We studied 86 patients receiving either simethicone (n = 42) or pla- 
cebo (n = 44) in addition to oral sodium phosphate to determine if simethicone 
improved visibility during colonoscopy. Patients were randomized to receive 
160 mg of simethicone or a placebo with 45 ml of sodium phosphate the 
evening before and the morning of colonoscopy. Colonoscopy was performed 
by a single blinded investigator. Five areas of the colon (rectosigmoid, 
descending, transverse, ascending, and cecum) were assessed for the pres- 
ence of bubbles on withdrawal of the endoscope. Bubbles were scored as fol- 
lows: 0, minimal or none; 1, covering half the lumen; 2, covering the entire cir- 
cumference; 3, filling the entire lumen. 
Results:Thirteen patients in the placebo group and only one in the simethicone 
had significant bubbles (->1). Additionally, the mean bubble scores were 
greater in the placebo group in each region of the colon (p _< 0.05 in rectosig- 
moid and ascending colon). 
Conclusions:This study indicates that taking simethicone with an oral sodium 
phosphate preparation can improve colonic visibility by diminishing the pres- 
ence of bubbles. Better visualization could improve detection of mucosal 
pathologic lesions. (Gastrointest Endosc 1995;42:413-5.) 

The use of oral sodium phosphate (Fleet Phospho- 
Soda, Fleet Pharmaceuticals, Lynchburg, Va.) has 
been shown to be safe, effective, and better  tolerated 
than polyethylene glycol lavage when used for co]onos- 
copy preparation, l-a At our institution, however, we 
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have noted the presence of foam that  obscures a com- 
plete luminal view in a significant percentage of exam- 
inations. A simethicone solution is frequently given 
through the irrigation channel to remedy the problem. 
Previous studies with polyethylene glycol have shown 
that this foaming can be prevented by administering 
simethicone orally along with the preparation. 4-6 Inas- 
much as the co-administration of Amethicone is a safe, 
simple, and inexpensive way to potentially improve the 
sodium phosphate bowel preparation, we examined its 
utility in a clinical setting by use of a randomized, dou- 
ble-blind, placebo-controlled study design. 

METHODS 

Patients 

One-hundred one consecutive patients were randomly as- 
signed to undergo colon preparation with oral sodium phos- 
phate solution combined with either simethicone or placebo. 
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Figure 1. Grading scheme for colonic bubbles. 

All adults undergoing colonoscopy, outpatient or inpatient, 
were eligible for the study. Patients were excluded if they 
had renal insufficiency (serum creatinine ->2.3 mg/dl), 
symptomatic congestive heart failure, massive ascites, acute 
myocardial infarction within the last 6 months, or previous 
colonic surgery. Female candidates who were pregnant were 
excluded to eliminate the variable introduced by altered 
gastrointestinal transit time. Pregnancy testing (urine HCG) 
was performed where the possibility of undiagnosed preg- 
nancy existed. Those less than 18 years old or not giving in- 
formed consent were also excluded. 

Colon preparation 
Patients were given a liquid diet the day before colonos- 

copy, and a liberal intake of water was encouraged through- 
out the preparation, consistent with the practice in our 
clinic. Each patient received 45 ml of sodium phosphate 
(Fleet Pharmaceuticals) diluted 1:1 with water at 4 PM the 
evening before the procedure, followed immediately by 2.4 
ml of simethicone (160 mg) or an identical-appearing pla- 
cebo in half a glass of water (placebo consisted of an equal 
volume of dilute cherry coloring made to appear similar in 
appearance to the active drug). This was repeated on arrival 
at the clinic at 7:30 the next morning. Further intake of wa- 
ter was encouraged, and the procedure was then carried out 
between 10 and 11 AM. The preparations were dispensed by 
the pharmacy. 

Colonoscopy and grading scheme 
Colonoscopy was performed in the usual fashion by a sin- 

gle investigator, accompanied by conscious sedation with 
midazolam and meperidine as needed for adequate sedation. 
The investigator was blinded to the patient's treatment. 
During removal of the colonoscope, five regions of the 
colon--rectosigmoid, descending, transverse, ascending, and 
cecum--were specifically examined for the presence of bub- 

Table 1. 
Comparison of simethicone and placebo groups* 

Patient Simethicone Placebo 
characteristics (n = 42) (n = 44) 

Average age (y) 62 62 
Male 33 28 
Female 9 16 
Reason for colonoscopy 

Polyps 26 24 
IBD 2 4 
Bleeding 4 7 
Other 10 9 

*No statistically significant differences between groups. 

bles. Grading of each region was as follows: 0, no or minimal, 
scattered bubbles believed not to be interfering with the ex- 
amination; 1, bubbles covering at least half the luminal di- 
ameter; 2, bubbles covering the circumference of the lumen; 
3, bubbles filling the entire lumen (Fig. 1). A particular 
grade was assigned when more than 50% of the segment in 
question was involved with bubbles of this grade. Any score 
greater than zero was believed significant because this de- 
gree of bubbles could potentially impair visualization of the 
mucosa. 

After grading, the use of open-label simethicone given 
through the irrigation channel was permitted if the exam- 
iner believed the bubbles needed to be cleared from the lu- 
men to adequately see the mucosa. Care was taken to aspi- 
rate the simethicone back through the endoscope to prevent 
interference with bubble formation in subsequent areas of the 
colon. This solution was prepared by adding approximately 1 
ml of simethicone (-67 mg) to a 60 ml syringe of water. 

Statistical evaluation 
All data were entered into a computer-based statistical 

evaluation software package (STATISTIX, V4.0; Analytical 
Software, St. Paul, Minn.). Continuous variables were eval- 
uated by ANOVA and the Student's t statistic. Discrete 
variables were analyzed by either chi-squared with a Yates 
correction for continuity or the Fisher's exact test. A two- 
tailed hypothesis was tested in all cases. 

RESULTS 

Of the 101 pat ients  randomized,  15 were excluded 
from the final da ta  analysis  (9 in the simethicone 
group, 6 in the placebo group). Two pat ients  in the 
simethicone group had  incomplete examinat ions,  one 
from an obstruct ing colon cancer, and one from a tor- 
tuous colon. Of  the remain ing  13 patients,  7 in the 
simethicone group and 6 in the placebo group could not 
keep their  scheduled appointment .  

Of the remain ing  86 pat ients  included in the da ta  
analysis,  42 received sodium phosphate  plus simethi- 
cone, while 44 received sodium phosphate  plus pla- 
cebo. Statist ical  evaluat ion failed to reveal  a differ- 
ence in any  demographic  characterist ic  between the 
simethicone and placebo groups (Table 1). 

Thir teen pat ients  in the placebo group had  signifi- 
cant  (grade 1 or greater)  bubbles in at  least  one seg- 
men t  of the colon compared with only one pat ient  in 
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Table 2. 
Comparison of mean bubble scores in colonic regions 

Rectosigmoid Descending Transverse Ascending Cecum 

Placebo 0.34 (_+ 0.81) 0.27 (_+ 0.76) 0.27 (_+ 0.73) 0.2 (_+ 0.51) 0.11 (_+ 0.44) 
Simethicone 0.02 (÷ 0.15) 0.07 (+_ 0.46) 0.05 (÷ 0.31) 0 (_+ 0.0) 0 (_+ 0.0) 
p Value 0.014 0.143 0.067 0.011 0.100 

the  s imeth icone  group  (p < 0.001). M e a n  bubble  scores 
for each  s egmen t  of colon were  compared  across 
groups.  Pa t i en t s  in the  s imeth icone  group had  signif- 
icant ly  lower m e a n  scores (p < 0.05) in the  rectosig- 
mold  and  ascending  colon (Table 2). 

The  single h ighes t  score for bubbles  found in a given 
pa t i en t  was  compared  be tween  the  two groups  (Table 
3). Severe  bubbles  (score 2 or 3 vs 0 or 1) were  signif- 
icant ly  more  l ikely to occur in the  placebo group  t h a n  
in the  s imeth icone  group (p < 0.05). 

The  e x a m i n e r  bel ieved it  neces sa ry  to give open-la-  
bel s imeth icone  t h r o u g h  the  endoscope in 10 of the  13 
pa t i en t s  (77%) wi th  bubbles  who were  l a t e r  found to 
be r andomized  to the  placebo a rm.  No pa t i en t s  in the  
s imethicone  group requi red  addi t ional  s imethicone.  
In  the  pa t i en t s  ge t t ing  s imeth icone  in th is  fashion,  a 
to ta l  of 218 ml  was  g iven (mean,  22 ml). This  was  more  
vo lume  t h a n  the  201.6 ml  of s imethicone  used  as p a r t  
of  the  p r e p a r a t i o n  in the  s imethicone  group,  bu t  
because  the  open-label  s imeth icone  was  diluted,  the  
s imeth icone  group received more  to ta l  s imeth icone  
(13,500 m g  vs 243 rag). 

The  ave rage  t ime  to complet ion of the  colonoscopy 
was  s ta t i s t ica l ly  s imi la r  in bo th  groups  (28.7 minu t e s  
for s imethicone,  28.5 m i n u t e s  for placebo). Both  prep-  
a ra t ions  were  to le ra ted  well  in all pa t ients .  The  
f o r m u l a r y  cost of s imeth icone  was  8 cents  per  ml, 
m a k i n g  a to ta l  of  38 cents  per  pa t i en t  in the  s imethi-  
cone group. 

DISCUSSION 

In  this  s tudy  one th i rd  of  pa t i en t s  in the  placebo 
group had  foaming  of sufficient sever i ty  t h a t  mucosa l  
visualization was impaired.  Fur thermore ,  mos t  pat ients  
tha t  had  foam had  a score grea te r  t han  or equal  to 2 
(70%). This problem was essentially el iminated in the 
group given simethicone along with their  preparat ion.  

Impor t an t l y ,  the  e x a m i n e r  had  to t ake  the  t ime  to 
admin i s t e r  s imeth icone  t h rough  the  endoscope in 
m o s t  of the  cases t h a t  did have  foam. Al though this,  
toge the r  wi th  the  nu i sance  of the  foam obscur ing  the  
lumen,  could potent ia l ly  prolong the  procedure  t ime,  
th is  was  not  found. More tota l  s imeth icone  was  used  
in the  s imethicone  group,  bu t  the  cost of  th is  per  pa-  
t i en t  was  ins ignif icant  (38 cents). 

T h a t  s imeth icone  given oral ly  wi th  the  colon prep-  
a ra t ion  can  decrease  the  incidence of foam is consis- 
t en t  wi th  o ther  s tudies  us ing  polye thylene  glycol. 4-6 
The  fo rmat ion  of bubbles  in the  colon m a y  re la te  to the  

Table 3. 
Frequency of highest bubble score 

Highest 
bubble Simethicone Placebo 

(n = 42) (n = 44) score 

0 41 29 
1 0 4 
2 0 5 
3 1 4 

concent ra t ion  of mucous  or bi l iary  secret ions in colonic 
fluid, the  t r an s i t  r a t e  of fluid wi th in  the  gas t ro in tes -  
t ina l  t ract ,  and  the  a m o u n t  of  a i r  insuff la ted  dur ing  
colonoscopy. I t  ha s  been  our  impress ion  t h a t  the  
foaming  is more  of a p rob lem wi th  sod ium phospha t e  
t h a n  wi th  polye thylene  glycol, p e r h a p s  because  of the  
smal le r  vo lume of the  lavage  solution. Thus ,  as s tud-  
ies have  now shown the  sodium phospha t e  solution to 
be  be t t e r  to le ra ted  by  pa t ien ts ,  1-3 it  is helpful  to know 
t h a t  s imeth icone  can enhance  the  qual i ty  of th is  prep-  
ara t ion.  

In  conclusion, the  use  of oral  sodium phospha t e  for 
colonoscopy p r e p a r a t i o n  can  be associa ted  wi th  a sig- 
n i f icant  a m o u n t  of  foaming.  S imethicone  given along 
wi th  the  sodium phospha t e  v i r tua l ly  e l imina tes  this  
p rob lem and  is a safe, s imple,  and  inexpens ive  in ter-  
vent ion  t h a t  can potent ia l ly  enhance  the  detect ion of 
pathologic lesions in the  colon. 
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