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Abstract: 
 
Objectives: Colonoscopy is one of the major procedures in gastroenterology. Since the procedure is operator dependant, 
Quality of each procedure is the main element of reliable outcome. One of the elements is the completion rate. Completion rate 
of endoscopy unit is a reliable measure to improve the quality of the procedure.  
 
Methodology: We here reviewed retrospectively our endoscopy database from the main tertiary hospital in Qassim province, 
central part of Saudi Arabia. The recommended completion based on several professional societies range from 90 – 95 % 
completion rate according to the indication. We retrospectively reviewed our endoscopy database over the period from 2005 to 
2008 in King Fahad Specialist Hospital.  
 
Results: Our adjusted completion rate was 85.3 %.  The main reason of incompletion was poor preparation. Our completion 
rate was comparable throughout the study period. Conclusion: our completion rate is below recommended range. We think this 
result will stimulate the efforts to incorporate more quality measures in the endoscopy unit.  
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Introduction 
     Colonoscopy remains the gold standard for 
investigation of most colonic diseases. Since 
its introduction 50 years ago, there has been a 
rapid development in the technology. 
Increased maneuverability and flexibility of the 
endoscopes, accompanied by an improved 
optical resolution with the introduction of the 
video-endoscopes, have increased the ability 
of the procedure to detect disease. (1, 2) The 
competence of the endoscopists, defined as 
the endoscopists’ ability to reach the cecum—
or, in the case of previous colonic surgery, the 
ileocolic anastomosis—has increased over 
time. (3) However, the number of incomplete 
examinations limits its usefulness, especially 
as an investigative tool for colonic malignancy 
or other colonic diseases for which full 
examination of the bowels is mandatory. The 
completion rate reported in the literature varies 
widely, from 55% to 98.8%. (4-6) Several 
American task forces specify a minimum 
intubation rate of the cecum of 90% for all 
cases and 95% for screening colonoscopies. (7) 
Possible factors influencing the success rate of 
colonoscopy include the patient’s sex, (8,9) age, 
(6,8) level of complexity of the colonoscopy, (6) 
presence of diverticulosis, (10) and type of 
colonoscope used. (4) 

The aim of this study was to evaluate the 
completion rate and reasons for incompletion 
of colonoscopy in a tertiary care hospital in the 
central area of Saudi Arabia. 
 
 
Methods 
     All colonoscopies performed in the 
endoscopy unit at King Fahd Specialist 
Hospital from November 1, 2005, to October 
31, 2008, were retrospectively analyzed using 
the hospital’s colonoscopy database. All 
colonoscopies including diagnostic, 
therapeutic, and emergency procedures were 
included. The results of each procedure were 
noted in a standardized report created by 
Microsoft Access. Complete colonoscopy was 
defined as visualization of the cecum, 
confirmed by the following landmarks: iliocecal 
valve, ileal intubation, or appendiceal orifice. 
Indications for colonoscopy, sex, and age were 
noted. We reported both crude and adjusted 
completion rates. Crude rate is defined as 
reported completion rate for both well- and 
poor-preparation colonoscopy while adjusted 

rate excludes poor preparation as cause of 
incomplete examination. 

Five experienced endoscopists completed 
all procedures. Competent assisting staff was 
helping in these procedures. Bowel preparation 
was an inpatient or outpatient process, 
depending on the patient’s health condition, 
and was achieved using a standard 2-L 
polyethylene glycol–based preparation 24 
hours before the procedure. Colonoscopy was 
performed using the Olympus PCF-160AL Evis 
Exera Video Colonoscope in all cases. 
Patients were sedated with intravenous 
midazolam and pethidine only if required. A 
procedure was defined as inconclusive if there 
was inappropriate cleansing of the colon and 
rectum that made adequate inspection 
impossible. All patients were routinely 
monitored for heart rate and oxygen saturation. 

Statistical significance was analyzed using 
Fisher exact tests for categorical variables and 
student t tests for normally distributed 
continuous variables. A two-tailed P value of < 
.05 indicated statistical significance; odds 
ratios (ORs) with 95% confidence intervals 
(CIs) were also determined. 
 
Results 
     A total of 304 colonoscopies were 
performed during the study period. The age of 
patients ranged from 13 to 90 years, with an 
average patient age of 48.2 years. Out of the 
304 patients, 170 were men (56 %) and 134 
were women (44%). The most common 
indications for both groups are outlined in 
Table 1. Repeated procedures in the same 
patient analyzed separately. For both Inpatient 
and outpatient Procedures, verbal instructions 
are given to the patient routinely by the treating 
endoscopist at the time of the procedure 
booking according to the routine standards of 
instructions of the hospital.  Of the 304 cases, 
198 examinations were completed. 106 
procedures were incomplete. If we exclude 
poor preparation indication (59 patients) and 
normal finding proximally (13 patients), our 
adjusted completion rate is 85.3%. Of the 117 
findings related to the colon (the same finding 
in 2 areas counted twice), 34.2% were in the 
sigmoid and 29% were in the rectum; other 
areas are illustrated in Table 2.  

The overall crude and adjusted completion 
rates were 64.9% and 84.2%, respectively. 
Completion rates were slightly higher in men 
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 (106 out of 198) than in women (92 out of 198), with no significant difference between the sexes. 
Completion rates did not change over time (Table 3). Colonoscopy could not be 
completed for variety of reasons (Table 4), and 50% of the incomplete colonoscopies reached the 
splenic flexure (Table 2).

Table 1. Characteristics of participants population: N=304 
 

 
INCOMPLETE 

EXAMINATION, N (%)  

 
COMPLETE 

EXAMINATION, N (%)  

 
CHARACTERISTIC 

 
  

106  198  Sex  
61 (57.5%) 
45 (42.5%)  

109 (55.1) 
89 (44.9)  

*Male 
* Female  

105ⱡ  197ⱡ  Indication†ⱡ  
2  8  • Polyps follow-up  
3  14  • Diarrhea  
9  15  • Colon cancer  
43  180  • Bleeding  
12  8  • Intestinal Obstruction  
12  19  • IBD-related  
5  5  • Abdominal pain  
9  29  • Screening  
5  12  • Constipation 
1 2 • Irritable bowel syndrome 
2 5 • Anemia 
1 16 • Other 

*Significance is set at < .05           
†Patients might have had more than 1 indication. 
ⱡOne patient in this group had an unknown indication. 
IBD—inflammatory bowel disease. 

 
 

Table 2. Findings, by intestinal region 
 

P 
VALUE

* 

INCOMPLETE 
EXAMINATION, 

N=106  

COMPLETE 
EXAMINATION, 

N=198  

INTESTINAL REGION  

  105  198  Anus  
.273  14 (13.3)  35 (17.7)  • Findings, n (%)  
  100  198  Rectum  

.134  34 (34.0)  50 (25.3)  • Findings, n (%)  
  97  198  Sigmoid  

.0001  40 (41.2)  33 (16.8)  • Findings, n (%)  
.001  8 (8.3)  1 (0.5%)  Mass obstructing lumen  
  73  198  Descending Colon  

.179  14 (19.2)  25 (12.7)  • Findings, n (%)  

.014  12 (16.4)  12 (6.1)  • Erosion/congestion, n (%)  
  52  198  Splenic flexure  

.068  9 (17.2)  16 (8.2)  • Findings, n (%) 

.069  7 (13.5)  11 (5.6)  • Erosion, n (%) 
  34  198  Transverse colon 

.386  5 (14.7)  20 (10.2)  • Findings, n (%) 
  8  198  Ascending colon 

.549  1 (12.5)  18 (9.2)  • Findings, n (%) 
  0  198  Cecum 
--  --  10 (10.2)  • Findings, n (%) 

*Significance is set at < .05   
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Table 3. Numbers of incomplete colonoscopy over the 3-year study period 
 

 

EXAMINATION 

YEAR  

TOTAL 
2006 2007 2008 

Complete examination Yes, N (% of year) 39 (63.9) 66 (66.0) 93 (65.0) 198 (65.1%) 

Incomplete examination No, N (% of year) 22 (36.1) 34 (34.0) 50 (35.0) 106 (34.9) 

 Total, N 61 100 143 304 

 
 

Table 4. Reasons for incomplete colonoscopy 
   

N0. of cases (%)  Reason  

59 (54.7)  Poor bowel preparation  

18 (16.9)  Obstructing disease  

6 (6)  Excess looping or stricture  

11 (1)  Inflammation  

13 (12)  Normal findings proximally  

 
 
Discussion 
     Colonoscopy is the investigative tool for 
most colonic disease. (11-14) In our study, 85.3% 
of examinations reached the cecum. Complete 
colonoscopy is essential when performing 
surveillance of patients at high risk for 
diseases such as colonic carcinoma. Since its 
introduction in the late 1960s, the technology 
of colonoscopy has developed rapidly. Still, a 
complete colonoscopy is not always possible 
to perform. (1) Published completion rates vary 
widely from 55% to 98.8%, depending on the 
patient cohort. (4-6) 

The literature suggests that the 
colonoscopist should be able to reach the 
cecum more than 90% of the time. Completion 
of colonoscopy is determined by many factors, 
including type of patient, procedure indications, 
type of sedation, physician expertise, bowel 
preparation, and other factors. Routine practice 
is to perform endoscopy without sedation 
unless the patient specifically requests it. Tasi 
et al (15) reported multiple patient factors that  
 

 
affect completion rates, including male sex, 
high body mass index, no previous gynecology 
surgery, and previous colonic resection. 
However, our cohort showed higher rates of 
completion in male patients. The incompletion 
rate has been reported to be more in women 
(16, 17) due to a longer, more tortuous colon. (8) 
Khashab et al (18) studied colorectal anatomy 
and concluded that women had significantly 
longer colons than men.  

It has previously been reported in the 
literature that screening colonoscopy achieved 
higher completion rates than other indications. 
(19) This concept was challenged by the recent 
retrospective analysis of 129 549 
colonoscopies, which found that colonoscopy 
done for screening had a comparable rate of 
completion compared with overall completion 
rates for that of other indications. (20) They also 
reported the factors associated with incomplete 
colonoscopy, namely nonspecific abdominal 
symptoms, female sex, advancing age, 
academic clinical setting, and specific ethnic 
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populations. Our cohort is typical of a daily 
practice endoscopy unit where indications are 
variables; further, that our cohort included 
inpatients and outpatients are a factor that 
might explain lower completion rates. 
Occasionally, documentation of completed 
colonoscopy landmarks is challenging and 
unstandardized, which can affect recorded 
completion rates. (6, 21)  

According to several cohort and 
observational studies, sedation during 
colonoscopy can affect completion rates. 
Based on a German endoscopy database, 
recent multivariate logistic regression analysis 
identified predictors of incomplete 
colonoscopy, which included sedation or 
analgesia (OR 0.507, 95% CI 0.411–0.626). 
These findings indicated that the use of 
sedation or analgesia increased the likelihood 
of a complete colonoscopy nearly 2-fold. (22) 
Another study reported a sedated colonoscopy 
completion rate of 84.2% compared with a 
non-sedated colonoscopy completion rate of 
76.1%. (23) 

We reported that the main reason for 
incomplete colonoscopy was inadequate 
preparation. In a single recent Italian study 
focusing on estimating the overall completion 
rate of colonoscopies performed under routine 
propofol sedation, factors interfering with cecal 
intubation were inadequate colon cleansing, 
endoscopists’ expertise in performing 
colonoscopies, a body weight of less than 60 
kg, age older than 71 years, and the need for 
active intervention by the anesthesiologist. (7) 
Improvement in the quality of bowel 
preparation would improve completion rates. 
There is little difference in the quality of 
currently available preparations, although 
patient compliance might be better with non–
polyethylene glycol preparations; also, in 
certain patient groups, such as the elderly, 
administering the bowel preparation in hospital 
might improve compliance. (24,25) 

     We believe that this paper will affect our 
endoscopy unit by providing evidence to 
support the implementation of further 
measures to ensure quality and completion. 
Our report is based on retrospective analysis 
of endoscopic data, and has several 
limitations, in particular inconsistent 
documentation and standardization of 
descriptions when reporting findings. Our 

database did not always document use of 
sedation during procedures, which is another 
important limiting factor.   
 
Conclusion 

Completion rates in our study are below 
recommended rate. The use of adjusted 
completion rates allows a fairer evaluation of 
colonoscopies performed. Improvement of 
bowel preparation would substantially improve 
the efficacy of colonoscopy. 
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