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eklenmesi

Hiseyin KOSEOGLU!, Tevfik SOLAKOGLU?, Murat BASARAN!, Oykit TAYFUR YUREKLI2, Aylin DEMIREZER BOLAT?,

Mustafa TAHTACI?, Osman ERSOY!

'Department of Gastroenterology, Yildirim Beyazit University, Faculty of Medicine, Ankara

“Department of Gastroenterology, Atatiirk Research and Education Hospital, Ankara

Background and Aims: The diagnostic efficacy of colonoscopy depends on
the quality of bowel preparation. It was shown in one study that administra-
tion of pineapple juice to 2 liter polyethylene glycol improves the quality of
bowel cleaning. The aim of this study is to assess the effect of adding pineap-
ple juice to sennoside A+B calcium for colon cleansing. Materials and Meth-
ods: One hundred patients admitted to our unit for elective colonoscopy
were randomized to control group and pineapple group. Patients were ad-
vised to use 300 mg sennoside A+B calcium. In addition to this, the patients
in the pineapple group were advised to squeeze one pineapple via a fruit
juice extractor, and to drink it at the preprocedural day. The endoscopist
scored the cleaning of the colonic segments using the Ottawa Bowel Prepa-
ration Scale Results: After exclusion 46 patients in the control group and 44
patients in the pineapple group were included in the analysis. The cleanli-
ness for each segments of the colon and the total OBPS was not statistically
significant between groups. The total OBPS for pineapple group and control
group were 4.77 and 5.00, respectively. Conclusion: Adding fresh squeezed
pineapple juice has no beneficial effect on increasing colon cleansing.
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INTRODUCTION

Colonoscopy is the gold standard method to detect colonic
disorders, especially colorectal carcinoma and adenomatous
polyps. The diagnostic efficacy of colonoscopy depends on
the quality of bowel preparation, and pathologic lesions may
be missed due to inadequate cleansing (1-3). Cleansing qual-
ity determines quality, difficulty, speed, and completeness of
colonoscopy (1). The detection rate of polyps of any size is
also increased with effective cleansing (1,4).

Polyethylene glycol (PEG)-based solutions and Sodium phos-
phate (NaP) are widely used cleansing solutions for colonos-
copy preparation. The European Society of Gastrointestinal
Endoscopy (ESGE) guideline recommends a split regimen of
4 L PEG solution, and advices against the use of oral NaP for
bowel preparation, because of safety concerns (5). The more
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Giris ve Amac: Kolonoskopinin tanisal etkinligi barsak hazirligi rejiminin
basarisina baghdir. Daha once yapilan bir ¢alismada polietilen glikol kolo-
noskopi hazirlik rejimine ananas suyu eklenmesinin barsak temizligini ar-
trdigr gosterilmistir. Bu ¢calismanin amaci sennosid A+B kalsiyum hazirlik
rejimine ananas suyu eklemenin barsak temizligi tizerine olumlu etkisinin
olup olmadiginin degerlendirilmesidir. Gerec ve Yéntem: Kolonoskopi ya-
pilmak tizere tinitemize yénlendirilen hastalar randevu verilmesi esnasinda
ananas grubu ve kontrol grubu olarak iki gruba ayrildi. Ttm hastalara barsak
hazirhg icin islemden bir giin énce sennosid A+B kalsiyum 300 mg, bol su
ile icmeleri énerildi. Ananas grubunda yer alan hastalara ise buna ek olarak
islemden bir gtin énce bir tam ananasi katt meyve stkacagindan gecirerek ic-
mesi onerildi. Islemi yapan endoskopist barsak temizligini Ottawa barsak te-
mizligi skalast yardimi ile degerlendirdi ve sonuclar karsilastirildi. Bulgular:
Calisma icin uygun olmayan hastalar dislandiktan sonra kontrol grubunda
46, ananas grubunda ise 44 hasta degerlendirmeye alindi. Total Ottawa bar-
sak temizligi skalast skoru ve her kolon segmenti icin ayr1 ayri hesaplanan te-
mizlik miktarlar1 acisindan iki grup arasinda istatistiksel olarak anlaml fark
saptanmadi. Total Ottawa barsak temizligi skalasi ananas grubu ve kontrol
grubu icin sirasiyla 4,77 ve 5,00 olarak hesaplandi. Sonug: Sennosid A+B
kalsiyum hazirlik rejimine ananas suyu eklemenin barsak temizligi tizerine
olumlu katkist saptanamamustir.

Anahtar kelimeler: Ananas suyu, barsak temizligi, bromelain, kolonoskopi,
sennoside A+B calcium

common complications seen after NaP include acute renal
failure, hyperphosphataemia, hypocalcaemia, hypokalaemia,
and hyper- or hyponatraemia (5,6). Sennoside A+B calcium
can also be used for colon cleansing. Its efficacy in bowel
cleansing has not been studied widely, but in few studies sen-

noside A+B calcium was as effective as NaP (7-9).

Pineapple juice contains a proteolytic enzyme, called brome-
lain (10). Pineapple juice drinking has been shown to be ef-
fective in the dissolution of undigested food in the stomach
and for phytobezoars leading to small bowel obstruction (10-
12). It was shown that administration of pineapple juice to 2
liter PEG preparation regime improves the quality of bowel
cleaning (13).
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At the time this study was performed PEG was not available
in Turkey due to reimbursement policies, and NaP is not rec-
ommended for its frequently seen complications. Therefore
we use high dose sennoside A+B calcium for routine colon
cleansing at our colonoscopy unit. The aim of this study is to
assess the effect of adding pineapple juice to sennoside A+B
calcium for colon cleansing.

MATERIALS and METHODS

The study included patients who were admitted to our gas-
troenterology department at Ankara Atattrk Education and
Research Hospital for elective colonoscopy between April
2014 and September 2014.

One hundred patients were randomized to either the pineap-
ple or control group at the time of appointment for colonos-
copy (n=50 each). All patients were advised to eat a low-fiber
diet and increase water intake for three days before the pro-
cedure. They were advised to take sennoside A+B calcium
tablet (X-M tablet®, Yenisehir, Turkey) 40 mg in two divided
doses for the last 5 days prior colonoscopy. They ingested
150mL (300 mg) sennoside A+B calcium solution (X-M di-
yet solusyon®, Yenisehir, Turkey) between 19 and 22 pm
the day before colonoscopy. In addition to this preparation
regimen the patients in the pineapple group were advised to
squeeze one pineapple via a fruit juice extractor, and to drink
it at the preprocedural day. Eligible patients were aged 18
or older with no known colon diseases (inflammatory bowel
disease, colorectal malignancy or infectious colitis) or prior
bowel surgery. Patients were excluded from the study if they
had experience for colonoscopy with inadequate cleansing.
Patients whose colonoscopy could not be completed because
of stenosing colorectal cancer or patient intolerance were also
excluded from the study. All of the patients included in the
study filled out a questionnaire about the preparation regi-
men. Patients who were not able to finish the whole regime
were excluded from the study either.

Colonoscopies were performed by the same endoscopist who
was blind to the type of precolonoscopic preparation regime
prescribed. The endoscopist or the gastroenterology nurses
recorded demographic and clinical data: age, sex, height,
weight, body mass index, indication to the examination and
the experience of prior colonoscopy. Procedures were carried
out without conscious sedation, using Olympus video-endo-
scopes (GIF type-160 and 180).

The endoscopist scored the cleaning of the colonic segments
using the Ottawa Bowel Preparation Scale (OBPS) [14]. OBPS
assesses cleanliness and fluid volume separately. Cleanliness
was assessed with a score from 0 to 4 for the right colon (cae-
cum, ascending colon), the mid colon (transverse and de-
scending colon), and the rectosigmoid region separately. For

each colon segment; if the preparation is perfect, a score of 0;
if the mucosa is able to see without aspiration, a score of 1;
if it is necessary to suction liquid stool to adequately see the
colonic wall, a score of 2 and if it is necessary to wash and to
suction, a score of 3 is given. Solid stool which is incapable
of aspiration deserves a score of 4. Fluid volume quantity was
graded from O to 2 for the whole colon. The score was calcu-
lated by adding the O to 4 ratings for each colon segment and
the 0 to 2 fluid quantity rating, so the OBPS has a range from
0 to 14 [14]. The cleanliness for each colon segment and the
total OBPS was compared between groups. Bowel prepara-
tion was considered inadequate if the OBPS was >6.

All study participants signed a written informed consent and
The Medical Ethics Committee of Yildirim Beyazit University,
Faculty of Medicine at Ankara approved the study design and
methods.

All statistical analyses were performed with the SPSS 20.0
software. The cut-off value for statistical significance was ac-
cepted as <0.05. Independent Samples T-Test was used to
determine the differences in variables.

RESULTS

Among 50 patients in the control group 2 patients were ex-
cluded because they were not able to finish the whole regime,
and 2 patients were excluded because of incomplete colo-
noscopy due to patient intolerance and stenosing colorectal
cancer. Three patients in the pineapple group were excluded
because of inadequate use of cleaning regimen and 3 patients
were excluded for incomplete colonoscopy due to patient in-
tolerance. The tolerability of bowel preparation regimen was
rated inadequate in 2 of 50 (4%) and 3 of 50 (6%) patients
in the control and pineapple group, respectively. After exclu-
sion 46 patients in the control group and 44 patients in the
pineapple group were included in the analysis.

The baseline demographic features of the patients were sim-
ilar between groups. Prior experience for colonoscopy, the
frequency of patient complaining about constipation, and the
existence of previously diagnosed diabetes mellitus were also
similar for each group (Table 1).

The cleanliness for right colon (caecum, ascending colon),
the mid colon (transverse and descending colon), and the
rectosigmoid region each, and the total OBPS was compared
between groups, and no statistically significant difference
was detected (Table 2). The total OBPS for pineapple group
and control group were 4.77 and 5.0, respectively. Adequate
bowel preparation was seen in 25 patients in the control
group (54.3%), and in 27 patients in the pineapple group
(61.4%), but the difference was not statistically significant.

The tolerability did not differ between the groups according



to the colonoscopic preparation regime. The percentage of
patients who were able to finish the entire bowel cleansing
regime was 96% in the control group and 94% in the pine-
apple group. Fourteen patients in the control group (30.4%)
and 16 patients in the pineapple group (36.3%) found it hard
to complete the preparation regimen. Among the pineapple
group 3 patients complained that pineapple juice tastes bad,
and the remaining patients rated it as good.

Table 1. Baseline characteristics of the patients

Control Group Pineapple group P
(n:46) (n:44)
Age (years) 51.04 50.57 0.88
Male/female 24/22 24/20 0.82
?lf;fnr;)ass L 28.18 27.46 0.49
Prior colonoscopy 16 (34.8%) 13 (29.5%) 0.60
Diabetes mellitus 5 (10.8%) 8 (18.2%) 0.33
Constipation 14 (30.4 %) 11 (25 %) 0.42

Table 2. Bowel preparation results of the groups

Control Group Pineapple group P

(n:46) (n:44)
Right colon cleanliness 2.07 2.09 0.92
Mid colon cleanliness 1.24 1 0.21
Rectosigmoid cleanliness 1.02 1.23 0.35
Total OBPS 5.0 4.77 0.69
Imade g 21 (45.6%) 17(38.6%) 051

(OBPS26 patients) (1)

OBPS: Ottawa Bowel Preparation Score

DISCUSSION

Effective cleaning of the colon prior to colonoscopy is neces-
sary for good endoscopic

visualization and to reduce the potential for missed patholog-
ical findings (1-3). Cleansing quality determines quality, dif-
ficulty, speed, and completeness of colonoscopy (1). Further-
more suboptimal bowel preparation carries a higher cost and
increases the cost by 12-22% (15). Because the critical impor-
tance of preparation quality, and the outcome of suboptimal
preparation, various studies have been evaluated to find the
optimal preparation regimen (5). The ESGE guideline rec-
ommends a regimen of 4 L PEG solution, and advises against
the use of oral NaP for bowel preparation (5). Because PEG
was not available in Turkey, we used high dose sennoside
A+B calcium for routine colon cleansing at our colonoscopy
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unit. Senna laxatives contain anthraquinone derivates that are
activated by colonic bacteria, and the activated derivates have
a direct effect on intestinal mucosa: increasing the colonic
motility, enhancing colonic transit, and inhibiting water and
electrolyte secretion (7). Its use alone has not been popular
(5) and there are few studies comparing sennosides with NaP
(7-9). In these studies sennoside A+B calcium was as effective
as NaP.

Our study assessed the effect of adding pineapple juice to
sennoside A+B calcium for colon cleansing, and showed no
benefit to improve the quality of colon cleansing. Previously,
the proteolytic effect of pineapple juice on a phytobezoar-re-
lated intestinal bowel obstruction and on undigested food in a
diabetic patient was shown, (11,12) and based on these data,
Altinbas et al investigated pineapple juice to enhance bowel
cleansing prior to colonoscopic examination (13). To our best
knowledge this study was the only research done with pine-
apple juice for colonoscopy cleansing to date. They added
one liter of pineapple juice to 2 liter PEG, and found that this
preparation regime may improve the quality of bowel cleans-
ing. But opposite to the above mentioned study we could not
show any benefit by adding pineapple juice to bowel clean-
ing regime. In the study design there are some differences
between our study and Altnbas et al’s study. They used one
liter of packed pineapple juice, whereas we advised to use
freshly squeezed pineapple, because packed juices are usually
processed under high temperature and this heat treatment for
sterilization purposes may contribute to some components
be denatured, especially bromelain (16). The discrepancy be-
tween these studies may be because of the different prepara-
tion and amounts of the pineapple juice. Another difference
is the colon preparation regimen. We used sennoside A+B
calcium, whereas they used PEG as preparation, and the ben-
efit of pineapple juice may be limited to PEG use. In another
study investigators have shown that bromelain exerts inhib-
itory effects on intestinal motility in mice, which may also
complicate colon cleaning (17).

The rate of adequate bowel preparation in our total study
group is 57.8 % and is low compared to other studies with
senna preparations, (8, 9, 18) which could be because of en-
doscopists interpretation of colon cleansing.

In conclusion, adding fresh squeezed pineapple juice to sen-
noside A+B calcium has no beneficial effect on increasing co-
lon cleansing before colonoscopy.
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