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Abstract:

Background: Due to varied level of experience,
the detection rate of adenoma on colonoscopy
is different. In presence of both fellows and
attending the incidence rates of adenoma are
shown to increase in a small study reported by
Rogart et al [4]. Based on similar hypothesis, a
study was undertaken with much larger sample
size to improve the power of the study. Aims
and objective: To know if presence of addi-
tional observer will enhance adenoma detection
during colonoscopy.
Material and Methods: 2236 consecutive
colonoscopies performed at Metro Health
Medical Centre, Cleveland, Ohio were included
in the study from July 2005 to August 2006.
Cases with history of colorectal, surgical re-
section of colon, inflammatory bowel diseases
and hereditary polyposis syndrome were ex-
cluded. Inpatient colonoscopies were also ex-
cluded. With all usual precautions for
colonoscopy and after giving polyethylene gly-
col electrolyte (PEGEL) colonoscopies were
performed by one of the nine experienced staff
attending using an Olympus colonoscope and
Evis Exera processors. All colonoscopies per-
formed by fellows were supervised by an at-
tending throughout the procedure. Advanced
adenomas were defined as adenomas greater
than 1 cm size. Statistical analysis was done

using Tall hassee, FL software; Fisher�s exact
test, unpaired t test and multiple logistic regres-
sion analysis were performed. p-value of <0.05
is considered as statistically significant. Re-
sults: Of the total 2236 colonoscopies included
in the study, 1527 were performed by fellows
under supervision of attending and 709 by the
attending.  There was no significant difference
in patient demographics, caecal intubation or
poor preparation colonoscopies. The mean age
of the group was 55 years in both of the groups.
There was no statistically significant different
in the polyp detection rate (35% Vs 36.8%) as
well as overall adenoma detection rate (28.4%
Vs 27.7%) between these two groups of per-
formers.  However, increased rate of adenoma
detection was seen for the adenomas of size
0.5 to 1.00 cm in the fellow and attending group
(7.2%) as compared to attending alone group
(4.0%). There was no difference in the number
of colonoscopies aborted due to poor bowel
preparations There was no statistically signifi-
cant difference in the number of colonoscopies
aborted due to poor bowel prep, 91(5.9%) Vs
32(4.5%).
Conclusions: Our retrospective study has
shown no improvement in the rate of adenoma
detection when fellows performed
colonoscopy with a supervising attending in
comparison to procedures performed by attend-
ing alone. In fact, Adenoma Detection Rate
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(ADR) and caecal intubation rates are increas-
ingly seen as important quality measure. We
propose that ADR needs to be used as a tool to
assess trainee competency and should be a
marker to evaluate proper training. These could
be evaluated in randomized prospective trials
in future.

Introduction:

Colorectal cancer is the third most common
cancer in United States and the second leading
cause for cancer related death [1-3]. The fun-
damental goal of screening colonoscopy is to
detect neoplasia and its importance cannot be
overemphasized. Patients submit themselves to
endoscopists with various levels of experi-
ence. Hixon et al [4] have found out 27% of
small adenomas remain undiagnosed using con-
ventional colonoscopy. Rex DK et al [5] have
found an overall miss rate for adenomas of
24%, 27%, for adenomas < or -5mm, 13% for
adenomas 6-9 mm, and 6% for adenomas > or
-1cm size. A large proportion of flat lesions
are missed. CT colonography and colonoscopy
have similar ability to identify individuals with
large polyps in patients at increased risk for
colorectal cancer [6]. Sensitivity for screen-
ing adenomatous polyps was better for virtual
colonoscopy than the optical colonoscopy [7].
A careful inspection during a minimum of 8
minutes before withdrawal of colonoscope,
significantly improved ADR [8] Gastroenter-
ology fellows in training however are super-
vised by much experienced attending and the
study by Rogart et al [9]. showed an increased
incidence of adenoma detection when both fel-
low and attending were present in comparison
to procedures done by attending alone. Our

study, based on similar hypothesis, included
much larger numbers to improve the power of
the study.

Material and Methods: 

This study was approved by Institutional Review
Board at Case Western Reserve University at
Metro Health Medical Center campus, Cleve-
land, Ohio. We included 2236 consecutive
colonoscopies performed at our center between
July 2005 and August 2006. Cases were ex-
cluded from the study if patients had a previ-
ous colorectal cancer, surgical resection of any
part of the colon, history of inflammatory
bowel disease or hereditary polyposis syn-
drome. Also, inpatient colonoscopies were ex-
cluded from the study as they are known to have
a higher incompletion rate. All colonoscopies
were performed by one of the nine experienced
staff attending (range 1000-10,000
colonoscopies previously performed) using an
Olympus colonoscope with Evis Exera proces-
sors. All patients received polyethylene glycol
electrolyte (PEGEL)-based bowel preparation
in the evening prior to the day of the scheduled
colonoscopy. The day prior to the colonoscopy,
patients were advised to take a liquid diet and
were instructed to drink one gallon of standard
PEGEL preparation over a period of 4 h start-
ing at 5 PM. Patients were instructed to drink
6�8 ounces of PEG-EL every 10�15 min and
they were allowed not only to refrigerate the
PEG-EL but also to choose a flavor of their
choice. Bowel preperation was recorded based
on Aronchik Scale [14] as excellent, good, fair
or poor. Poor preparation was defined as semi-
solid stool that could not be suctioned or
washed away and less than 90% of surface seen.
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A complete colonoscopy was defined as reach-
ing the cecum, which was determined by visu-
alization of the ileocecal valve and appendiceal
orifice along with or without trans-illumination
in the right lower quadrant. As standard of care,
all colonoscopies performed by gastroenter-
ology fellows were supervised by an attending
throughout the procedure. Data recorded in-
cluded person performing colonoscopy, level
of experience (if performed by gastroenterol-
ogy fellow), patient demographics, and indica-
tion for colonoscopy, completion status, ad-
equacy of preparation, polyp size, shape, loca-
tion and histology. Advanced adenomas were
defined as adenomas greater than 1 cm in size,
presence of any villous component, high grade
dysplastic changes or carcinomatous changes. 

Statistical Analysis:

We used Statistix 8 statistical software (Talla-
hassee, FL) to conduct the analyses in this study.
Fisher�s exact test was used to test the non-ran-
dom associations between the two independent
groups and other categorical variables. To com-
pare the means of continuous variables between
the two groups two-sample t-tests was

used. Also, multiple logistic regression analy-
sis was used to identify the possible factors
affecting endoscopic findings and patient out-
comes in both the groups. Computed P value
of less than 0.05 was considered statistically
significant.

Results:

We included 2236 colonoscopies in our study
of which 1527 were performed by our fellows
under attending supervision and 709 by attend-
ing. 47% of colonoscopies were performed by
second year fellows, 26% each by first and
third year fellows. Baseline patient demograph-
ics and procedure characteristics have been de-
picted in table 1. There were no significant dif-
ferences in patient demographics, caecal intu-
bation or poor preparation colonoscopies. The
mean age for presentation was 55 yrs in both
groups. It was seen that patients with rectal
bleeding as an indication for colonoscopy were
more likely to have a fellow perform the pro-
cedure. Screening was the most common indi-
cation for colonoscopy in both groups. There
were no serious complications of the proce-
dure reported in either group.

Data are mean ± SD or N (%), NS = Not statistically significant

Table 1: Patient Demographics and Procedure Characteristics

Fellow & Attending
(N=1527)
55.6 ± 12.7
578 (37.9)
587(38.5)
380(24.9)
152(10.0)
281(18.4)
127(8.3)
1436(94)

1253(82.1)

Age
Men (%)
Indication (%) Screening
Rectal bleeding
Heme +ve stool
Anemia
Other
Cecal Intubation (%)
Adequate bowel preparation (%)

55.7 ±  12.1
252 (35.5)
289(40.8)
118(16.6)
67(9.5)

142(20.1)
93(13.1)
677(95.5)
587(82.8)

NS
NS
NS

<0.0001
NS
NS

<0.005
NS
NS

Attending alone
(N=709)

p value
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Polyp detection rate in colonoscopies per-
formed by fellows with the attending was 35%
in comparison to the attending alone group in
which was 36.8%. Figure 1 shows a graphic
representation of polyp detection rate at vari-
ous levels of training of fellows in comparison
to the attending alone group. There was no sig-
nificant difference between the two. Figure 2
shows adenoma detection rate which did not

Fig. 2 � Adenoma Detection Rate (No sig-
nificant difference between the groups)

It was noted that detection rate of more than one adenoma or advanced adenoma (7.5% vs. 6.6%,
P=0.36) were similar in both groups (Table 2). Also, rate of cancer detection was similar (1.4% vs.
1.2%, P=0.78).

differ between the two groups (28.4% vs.
27.7%). A multilogistic regression analysis was
performed controlling for age, gender, bowel
preparation and cecal intubation. This analysis
did not uncover any statistical difference in the
two groups. Also, there was no statistically sig-
nificant difference in the adenoma or polyp de-
tection rate based on the level of training of
fellows (Fig 1&2).

Fig. 1 � Crude Detection Rate (No signifi-
cant difference between the groups)

Table 2: Detection Rates and Number of Adenoma in the two study groups (Incomplete
colonoscopies and Inadequate preparation excluded)

Fellow & Attending
(N=1230)
349(28.4)
168(13.7)
71(5.8)
55(4.5)
55(4.5)

92(7.5)
47(3.8)
15(1.2)
13(1.1)
17(1.4)

Detection Rates (%)
One Adenoma
Two Adenoma
Three Adenoma
>3 Adenoma

Advanced Adenoma (%)
>1cm polyp
Tuberculous
Dysplasia
Cancer

159(27.7)
74(12.9)
41(7.1)
20(3.5)
24(4.2)

38(6.6)
17(3.0)
10(1.7)
4(0.7)
7(1.2)

NS
NS
NS
NS
NS

NS
NS
NS
NS

Attending alone
(N=574)

p value
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Table 3 shows an increased rate in detection of adenomas of size 0.5-1.0cm in the fellow and
attending group as compared to the attending alone group (7.2% vs. 4.0%, P 0.008). The rates of
left sided and right sided adenomas were similar in both the groups (28.4% vs. 27.7%, P 0.35).

Table 4 analyzes the reasons for incomplete colonoscopic examination in the two groups. There
was no difference in the number of colonoscopies aborted due to poor bowel preparation (25.3%
vs. 18.8%, P=0.45), technical difficulties (34.1% vs. 37.5%, P=0.73), inadequate sedation (20.9%
vs. 21.9%, P=0.91) or colonic pathology (9.9% vs. 18.8%, P=0.19).

Table 3: Characteristics of Detected Adenoma

Fellow & Attending
(N=1230)
213 (17.3)

89 (7.2)

47 (3.8)

174 (14.2)

175 (14.2)

< 0.5cm (%)

0.5 � 1.0 cm (%)

>1cm (%)

Left sided (%)

Right sided (%)

119 (20.9)

23 (4.0)

17 (3.0)

70 (12.2)

89 (15.5)

NS

0.008

NS

NS

NS

Attending alone
(N=574)

p value

Table 4:Reasons for Incomplete Examination

Fellow & Attending
(N=91)
23 (25.3)

31 (34.1)

19 (20.9)

9 (9.9)

9 (9.9)

Poor Preparation

Technique

Inadequate Sedation

Colonic torsion

Other

6 (18.8)

12 (37.5)

7 (21.9)

6 (19.8)

1(3.1)

NS

NS

NS

NS

NS

Attending alone
(N=32)

p value

Discussion:

Adenoma Detection Rate (ADR) is an increas-
ingly used surrogate to measure the quality of
colonoscopy as well as to evaluate the perfor-
mance of endoscopists [10,11]. At our center
we did not appreciate a significant improvement
in polyp or adenoma detection when an attend-
ing supervises a fellow performing the proce-
dure in comparison to when the attending per-
forms the procedure alone. US Multi-Society
Task Force has recommended that endoscopists

detect adenomas in at least 25% men and
15% women aged 50 and above, regardless of
the indication [12,13]. We observed that the
adenoma detection rate was higher in both
groups; 28.4% in fellow with attending group
vs. 27.7% in attending alone group. The rate of
advanced adenomas in our study was 7.5% and
6.6%. This is indicative of the quality and train-
ing of the endoscopists in our institution.
 In contrast to Rogart et al, our study elucidated
that involving a fellow is not likely to influence
outcome during colonoscopy. There are several
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reasons to suggest that the results of this study
are likely to be widely acceptable. First, there
is significant evidence to suggest that adenoma
detection rate was linked with withdrawal time
at colonoscopy. A minimum withdrawal time of
6 minutes has shown to increase the rate of
adenoma detection [14]. Although, in this study
we don�t have withdrawal times noted, we hy-
pothesize that with fellow involvement the with-
drawal time may be increased. Secondly, ad-
enoma detection rate is directly proportional
to the cecal intubation rates [15]. Cecal intuba-
tion rates in our study groups were comparable
to each other and were established by a photo-
graph of appendiceal orifice or of the terminal
ileum following intubation of the ileo-cecal
valve. It is recommended to photo-document
cecal intubation by taking one photograph of
the appendicial orifice surrounded by cecal
strap fold and a second photograph of the cecum
from just distal to the ileo-cecal valve [11]. This
influencing factor was well balanced between
the two groups. Thirdly, as our study was retro-
spective, the bias of a non-blinded study on the
participant was eliminated (Hawthorn effect).
Fourthly, endoscopy technique adopted by fel-
lows is likely to be very similar to those prac-
ticed by the attendings, hence the observed out-
come. Therefore, though presence of an addi-
tional observer was thought to enhance out-
come by countering factors such as �inatten-
tion blindness� and �change blindness�, our re-
sults failed to support it. 
It is interesting to note that there was an in-
crease in the detection of polyps of the size
between 0.5 � 1.0 cm in the fellow with attend-
ing group. However, the combined ADR for

polyps less than or equal to 1 cm was nearly
similar in both groups (24.5% in fellow with
attending group vs. 24.9% in the attending alone
group). Currently polyp size is estimated by
comparing it with the distance between the
prongs of the biopsy forceps which is 7 mm.
This suggests there may be a tendency for fel-
lows to overestimate the size of diminutive
polyps. This phenomenon has not been trans-
lated to the greater than 1 cm polyp (3.8% vs.
3.0%), thereby not influencing the surveillance
schedule for patients.
Other factors which enhance adenoma detec-
tion rate are adequate bowel preparation [11],
morning vs. afternoon colonoscopies [17],
longer withdrawal times [18, 14], and adoption
of newer imaging techniques like chromo en-
doscopy [19]. One of the limitations of our
study is that the withdrawal times were recorded
only for the latter half of the study group.
Therefore we did not include it in our analysis.
Also, we excluded inpatient colonoscopies and
patients with poor bowel preparation for data
analysis. Data was unavailable for other colon
polyp risk factors like family history, aspirin
use, diabetes etc. 
In summary, our retrospective study has shown
no improvement in the rate of adenoma detec-
tion when fellows performed colonoscopy with
a supervising attending in comparison to pro-
cedures performed by attending alone. In fact,
ADR and caecal intubation rates are increas-
ingly important as a quality measure. We pro-
pose that ADR needs to be used as a tool to
assess trainee competency and should be a
marker to evaluate proper training. These could
be evaluated in randomized prospective trials
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in future.
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