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Adenoma Detection Rate in Colonoscopic Screening with
Ketamine-based Sedation: A Prospective Observational
Study

Ketamin Bazli Sedasyon ile Kolonoskopik Taramada Adenom Tespit
Orani: Prospektif Gézlemsel Bir Calisma
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ABSTRACT

Objective: This study aimed to determine the relationship between
one of the most commonly used anesthesia techniques, ketamine-
based sedation, on the value of adenoma detection rate (ADR) during
colonoscopy screening.

Methods: This prospective, observational study included 140 patients, who
underwent a standard colonoscopy preparation before the procedure.
Sedation regimens included ketamine at 0.5 mg/kg and propofol at 0.5
mg/kg. Additional doses of propofol were administered at 0.5 mg/kg to
maintain the Ramsey Sedation scale. Baseline characteristics, ADR, bowel
preparation quality according to the Chicago bowel preparation (CHBP)
scale, cecal intubation, colonoscopy removal, and complications were
analyzed.

Results: The mean age of patients was 55.76 years; 40 (28.6%) were males
and 100 (71.4%) were females. The ADR was 43.57%, wherein 15.71% in
males and 27.86% in females. There were 43.6% adenomas, 17.9% biopsies,
and 22.9% polypectomies. The largest location of adenomas/polyps were
in the rectum and sigmoid and ascending colon (p=0.11), a biopsy of
the sigmoid colon and ileum (p<0.05), polypectomy of the rectum and
sigmoid and ascending colon (p<0.05). The cecal intubation was 93.6%
with a withdrawal time that is >6 min in most patients (80%) (p<0.05).
The CHBP scale showed good bowel preparation (p<0.05) without
complications.

Conclusions: Ketamine-based sedation is in good overall correlation
with ADR. Therefore, the sedation technique should be included for ADR
assessment in the future.
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6z

Amag: Bu calismada en sik kullanilan anestezi tekniklerinden biri
olan ketamin bazli sedasyon ile kolonoskopi taramasi sirasinda
adenom tespit oraninin (ADR) degeri arasindaki iliskinin belirlenmesi
amaglanmistir.

Yontemler: Bu prospektif, goézlemsel calismaya, islemden &nce
standart kolonoskopi hazirligi yapilan 140 hasta dahil edildi. Sedasyon
rejimleri, 0,5 mg/kg ketamin ve 0,5 mg/kg propofol iceriyordu.
Ramsey Sedasyon skalasini korumak icin 0,5 mg/kg'de ek propofol
dozlari uygulandi. Temel 6&zellikler, ADR, Chicago barsak hazirlik
(CHBP) olgegine gore bagirsak hazirligi kalitesi, gekal entubasyon,
kolonoskopinin ¢ikarilmasi ve komplikasyonlar analiz edildi.

Bulgular: Hastalarin ortalama yasi 55,76 yildi; 401 (%28,6) erkek, 100'u
(%71,4) kadindi. ADR, erkeklerde %15,71 ve kadinlarda %27,86 olmak
Uzere %43,57 idi. %43,6 adenom, %17,9 biyopsi ve %22,9 polipektomi
vardi. Adenomlarin/poliplerin en buyutk yeri rektumda ve sigmoid ve
¢ikan kolonda (p=0,11), sigmoid kolon ve ileum biyopsisinde (p<0,05),
rektum ve sigmoidde ve cikan kolonda polipektomi (p<0,05) idi. Cekal
entlibasyon, cogu hastada (%80) >6 dakika olan bir geri gekme suresi
ile %93.6 idi (p<0,05). CHBP &lcegi komplikasyonsuz iyi bir barsak
hazirligi (p<0,05) gosterdi.

Sonuglar: Ketamin bazli sedasyon, ADR ile genel olarak iyi bir
korelasyon icindedir. Bu nedenle, gelecekteki calismalarda ADR
degerlendirmesi igin sedasyon teknigi dahil edilmelidir.

Anahtar kelimeler: Kolonoskopi, sedasyon, adenom
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INTRODUCTION

Colorectal cancer is the third malignant disease
in the global malignant tumor incidence, which is 3-4
times higher in males than in females in developed
countries'. The 5-year survival of patients with colon
cancer is 64%, with 90% survival in those with localized
cancer and 71% in regional cancer, with a decrease of up
to 14% in those with distant cancer. As for rectal cancer,
the 5-year cumulative prognosis is quite similar. Most of
these cancers are diagnosed after the onset of symptoms
or diagnostic colonoscopy? Colonoscopy has become
the gold standard screening test for colorectal cancer.
The main goal of a diagnostic colonoscopy is cancer
prevention, detection, adenoma, and polyp removal.
As a diagnostic and therapeutic method, colonoscopy
is widely used to detect colorectal cancer, and as such,
significantly reduces mortality in these patients, which
confirms the effectiveness of colonoscopy as a primary
screening modality?. The primary indicator of the quality
of colonoscopy is the adenoma detection rate (ADR). The
ADR depends on several factors that are characterized by
quality measures. They refer to the withdrawal time, rate
of cecal intubation, and quality of bowel preparation.
The proposed criterion for the ADR is a well-done
endoscopic examination, which aimed to achieve the
ADR benchmark of 25%* The recommended ADR of 15%
or more for females and 25% or more for male patients
is an indicator of adequate colonoscopy quality. The
value of ADR may greatly vary, and the rate of adenoma
detection has not yet been well confirmed in terms of its
application in predicting the risk of developing colorectal
cancer after colonoscopy®. Several factors are associated
with ADR.Those thatindependently affectthe occurrence
of adenomas include age, gender, and personal history
of adenomas. Others factors are directly associated with
the ADR, such as the insertion time and the colonoscope
retractiontime®’. The diagnostic accuracy and therapeutic
safety of colonoscopic screening mainly depend on the
quality of the bowel preparation; however, the impact
of the form of anesthesia is insufficiently known on the
ADR. Adequate sedation-based analgesia is necessary for
the successful inspection of the colonic mucosa. Small
data are related to the relationship of the influence of
anesthesia technique on the ADR during colonoscopy
screening. Therefore, this study aimed to evaluate the
association between ADR and one of the most commonly
used sedation techniques, ketamine-based sedation.

MATERIALS and METHODS

After obtaining the approval of the Cantonal
Hospital Zenica Ethics Committee (decision no: 00-
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03-35-1277-9/20, date: 30.06.2020) and informed
consent from the patients, a prospective, observational
study was conducted. The study included 140 patients
older than 18 years, with the American Society of
Anesthesiologists (ASA) status 1-2 and prescribed for
elective colonoscopy. The study excluded patients
who were pregnant, with previous abdominal surgery,
malignant and respiratory diseases, gastrointestinal
obstruction, using antihypertensive and antiarrhythmic
drugs, psychiatric disorders, with other pain syndromes,
ASA status of 3 and higher, and refused to participate in
the research. The study included all patients who had
previously undergone standard preparation procedure
(MoviPrep) for the colonoscopy procedure. Upon entry
into the endoscopic room, an intravenous line was set
up and saline was intravenously started. Patients were
placed in the left lateral position and monitored for
noninvasive blood pressure, heart rate, and peripheral
oxygen saturation with oxygen support via a face mask.
Sedation was performed by one anesthesiologist, and
the procedure was performed by two endoscopists.

Sedation Regimen

All patients were premedicated with midazolam at
0.05 mg/kg 5 min before the procedure. Ketamine at
0.5 mg/kg and propofol at 0.5 mg/kg was administrated
and reached the Ramsey Sedation scale (RSS) at 5. An
additional dose of propofol was administrated at 0.5 mg/
kg for maintenance of RSS.

Data Collection
Baseline Characteristics

Upon patient identification, demographic data were
collected including age, body weight, gender, ASA status
(ASA 1 or 2), and type of colonoscopy (diagnostic or
therapeutic).

Assessment of the ADR

ADR is defined as the rate at which a physician
finds one or more precancerous adenomas/polyps
during a normal colonoscopic screening procedure. It is
calculated according to the formula: number of patients
with at least one adenoma + total number of adequately
performed colonoscopies x100. A polyp is defined as the
outgrowth of mucosal tissue of the colon into its lumen,
whereas an adenoma is defined as a polyp consisting
of tissue that resembles the normal lining of the colon.
During the colonoscopy, the total number and location of
adenomas, biopsies, and polypectomies were recorded.

Assessment of the Quality of Bowel Preparations

The quality of intestinal preparation is numerically
determined based on the Chicago Bowel Preparation
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(CHBP) scale (total colon), wherein O means a small
amount of intestinal content (<50 cc); 1 means a minor
amount of intestinal content (51-150 cc); 2 means mild
amount of intestinal content (151-300 cc); and 3 means a
large amount of intestinal content (>300 cc).

The total score ranges from a minimum of O (small)
to a maximum of 3 (large). Scoring was performed before
rinsing and removing the intestinal content.

Assessment of Cecal Intubation and Withdrawal
Time

The cecal intubation is determined as the passage of
the colonoscope to the site above the ileocecal valve,
where the ileocecal valve and the appendix opening are
shown. Cecal intubation is marked with YES or NO.

Colonoscope withdrawal time is determined as
the total time spent in colon inspection. The standard
withdrawal time is currently 6 min and is marked as <6
min and >6 min.

Assessment of Complications

Complications that were followed include bowel
perforation, bleeding, and the need for surgical
intervention. Bowel preparation was defined as a
traumatic breach of intestinal integrity. Bleeding is
defined as evident blood loss that is associated with
polypectomy, biopsy, or rarely, after colonoscopy
without intervention. Surgical intervention involves the
management of perforation or severe bleeding that
cannot be treated otherwise. The occurrence or need for
any of these is marked with YES or NO.

Statistical Analysis

The data analysis was performed using the Statistical
Package for the Social Sciences (v23.0; IBM Corp., Armonk,
NY, USA). Descriptive statistics, in terms of mean, standard
deviation, frequency, and percentage, were derived for
numerical parameters in the study. The chi-square test
was used to analyze categorical parameters and the type
of colonoscopy. The normality of numerical variables was
tested by using the Kolmogorov-Smirnov normality test.
P-values of <0.05 are considered significant.

RESULTS

The mean age of the participants was 55.76 years;
40 (28.6%) were males and 100 (71.4%) were females.
The mean body weight was 76.79 kilograms, ASA | was
noted in 45 (32.1%) and ASA Il in 95 (67.9%) patients.
The majority of colonoscopies were therapeutic in 121
(86.4%) and diagnosticin 14 (10%) (Table 1). Mean values
of adenoma location, biopsies, and polypectomy were

also analyzed. The largest number of adenomas/polyps
were localized in the rectum and then in the sigmoid
and ascending colon, without statistically significant
difference (p=0.11). Most biopsies were performed in the
sigmoid colon and the second place in the ileum (p<0.05).
Polypectomies were mostly performed in the rectum,
sigmoid colon, and ascending colon, in order, (p<0.05) as
shown in Table 2, with a statistically significant difference
in the localization of biopsies and polypectomies. The
ADR was 43.6%, 55% in males, and 39% in females. The
overall rates of adenoma, biopsies, and polypectomy were
43.6%, 17.9%, and 22.9%, respectively. The percentage of
cecal intubation was high with a 93.6% with withdrawal
time of >6 min in most patients (80%) (p<0.05), and
<6 minutes in 20% of patients (p<0.05). The quality of
bowel preparation according to the CHBP scale showed
that our patients were relatively well prepared, 1 patient
with large (0.7%), 13 patients with moderate (21.4%), 71
patients with minimal (50.7%), and 38 patients with a
little amount of fluid (27.1%) (p<0.05). Complications,
such as perforation, bleeding, and the need for surgical
intervention, were not noted (p<0.05) (Table 3).

DISCUSSION

This prospective observational study analyzed the
effects of ketamine-based sedation techniques on ADR
value as a quality metric. Baseline characteristics (age,
body weight, gender, ASAscore, and type of colonoscopy),
quality of bowel preparation according to CHBP scale,
cecal intubation, withdrawal time, and complications
are monitored. Our results revealed a satisfactory overall
ADR value, as well as a good value when it comes to the
female gender. For males, this form of sedation has not

Table 1. Demographic data, ASA score, and type of
colonoscopy (diagnostic and therapeutic).
Variable p-value
Age mean = SD 55.76112.97 =
BW mean + SD 76.79+14.14 -
Male 40 (28.6%)
Sex n (%) <0.05
Female 100 (71.4%)
I 45 (32.1%)
ASA status n (%) <0.05
I 95 (67.9%)
Yes 14 (10.0%)
Diagnostic n (%) <0.05
No 126 (90.0%)
Yes 121 (86.4%)
Therapeutic n (%) <0.05
No 19 (13.6%)
SD: Standard deviation, ASA status: Physical status classification
system according to American Society of Anaesthesiologists, BW:
Body weight
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Table 2. Adenoma/polyp, biopsy, and polypectomy

location.
Variable Location Mean * SD p-value
Rectum 0.17+x0.50
Descending 0.11x0.36
Sigmoid 0.23+0.82
Adenoma/polyp | Ascending 0.1520.44 on
Transverse 0.04%0.23
Caecum 0.09+0.34
Ileum 0.05%£0.21
Rectum 0.13x0.70
Descending 0.06%0.52
. Sigmoid 0.28%1.33
Biopsy -
Ascending 0.01£0.11 <0.05
Transverse 0.07%0.61
Cecum 0.04+0.43
Ileum 0.14+0.76
Rectum 0.09+0.30
Descending 0.06%0.23
Sigmoid 0.09+0.37
Polypectomy :
Ascending 0.09+0.38 <0.05
Transverse 0.01x0.11
Cecum 0.05%£0.21
Ileum 0.01£0.08

SD: Standard deviation

shown significance with the ADR, probably due to the
small number of male patients in our study group. A high
percentage of adenoma detection performed biopsies,
and polypectomies had statistical significance, including
other analyzed variables, cecal intubation, withdrawal
time, and CHBP scale without notated complications.
Large variations in the ADR values are observed and are
directly related to the outcome of colorectal cancer®.
Several studies also analyzed the relationship of the ADR
with other factors®'°. The main risk factors include age,
male gender, obesity, and family history. Age as a factor
has the same relevance in both sexes. More than 50% of
colorectal cancers are detected after the age of 70 years
and only 10% before the age of 55. However, the risk of
advanced cancer in males is twice as high as in females".
Male gender increases the risk to a similar extent as the
positive family history of this malignant disease. Whether
and how the ADR should be adjusted for the presence of
other risk factors, other than gender, remains unclear™.
Regarding ASA status, no studies have examined the
relationship of ASA status with ADR. Studies have
analyzed the relationship between ADR and other
comorbidities. One study analyzed diabetes [diabetes
mellitus (DM)], and obesity and revealed a significantly
higher ADR in patients with DM and obesity compared
with patients without such comorbidities®.

Table 3. Number (%) and p-values of ADR, adenoma, biopsy, polypectomy, cecal intubation, withdrawal time, CHBP
scale, and complications.

Variable n (%) p-value
ADR, no/yes 79/61 (56.40/43.60)
Male 18/22 (12.85/15.71) 0.030
Female 61/39 (43.57/27.86)
Adenoma, no/yes 79/61(56.40/43.60) <0.05
Biopsy, no/yes 115/25 (82.10/17.90) <0.05
Polypectomy, no/yes 108/32(77.10/22.90) <0.05
Cecal intubation, no/yes 9/131(6.40/93.60) <0.05
>6 min 28(20.00)
Withdrawal time <0.05
<6 min 112 (80.00)
Large 1(0.70)
Moderate 30 (21.40)
CHBP scale <0.05
Minimal 71(50.70)
Little fluid 38(27.10)
Complications
Perforation 140/0 (100.00/0.00)
Bleeding 140/0 (100.00/0.00) <0.05
Surgical intervention 140/0 (100.00/0.00)

ADR: Adenoma detection rate, CHBP: Chicago bowel preparation
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Based on many studies, recent screening guidelines
have identified obesity as a higher risk for colorectal
neoplasia compared to individuals without this risk
factor. Additionally, obesity has also been highlighted
as an indicator of colonoscopy quality'. Some authors
have studied colonoscopies performed after previous
therapeutic or diagnostic colonoscopies to arrive at a true
and relevant ADR™"%, Qur findings revealed that more
adenomas were more commonly found in the transverse
colon; however, the likelihood of one or more biopsies
was significantly higher in the colon ascendingand cecum.
This observation is partly consistent with the research
of Koksal et al.”, wherein the most common location of
detected adenomas was in the transverse and sigmoid
colon. Our study results revealed a statistically significant
difference in the detection of adenomas, polyps with or
without polypectomy, and with or without biopsy, which
in itself can be used as a measure of quality'.

The distribution of adenomas or polyps according to
ourresultsis partly consistent with the study of Kim etal."”,
according to which they classified colorectal carcinoma as
left- and right-sided. Cecal intubation was also included
in our research to find the right quality standards. A
previous study revealed that the relationship between
the ADR and the cecal intubation was satisfactory, and
together theyrepresentgood markers of acomprehensive
colonic mucosa examination?®, which we included and
analyzed in our study. A colonoscopy withdrawal time
of at least 6 min is the standard for achieving the goal
of polyp detection rate and ADR. Colonoscopies with a
withdrawal time of <6 min cannot achieve the targeted
ADR. According to a study by Wong et al?, this time
improves the rate of detection of intestinal changes in
screening colonoscopy. The optimal clinical criteria for
bowel quality preparation remain controversial. Our
study used a CHBP scale according to which scoring was
performed both before and after washing or use, and a
separate result for the liquid was included as a secondary
measure. This scale has its insufficiency, but due to its
practicality and better definition, it is well accepted?. This
scale, according to our results, showed a good correlation
with the ADR, contrary to the Aronchick scale, which did
not have it?. Complications during colonoscopy are very
rare, which were confirmed with our results. They mainly
refer to bleeding and perforation, and consequently, to
the need for surgical intervention. The perforation rate
of reported complications in large studies is generally
<0.1%, including a 6 per 10,000 risk of perforation and
a 26 per 10,000 risk of bleeding?. Colonoscopy-related
bleeding is more frequent and is mostly associated with
the previous polypectomy?.

This study has several limitations. As mentioned, it is
single-center on a relatively small number of patients.
Two practitioner endoscopists performed the procedure
in the studied endoscopic group of patients, which was
not taken into analysis. However, this only reflects the
actual practice in many endoscopic units. Furthermore,
we did not analyze the relationship between the ADR
and polyp detection rate that could be also used as a
marker of the ADR.

CONCLUSIONS

Thus, subsequent studies should analyze these in the
future. This study revealed that ketamine-based sedation
is a satisfactory anesthetic technique because the overall
ADR is acceptable and above the previously established
benchmark. However, the adoption of this practice would
require a lot of further research to determine the actual
relationship between the anesthesia technique and the
ADR. Therefore, the degree of detection of adenomas
and other precancerous lesions, with the prognosis in
colorectal cancer, has an anesthetic technique. In the
future, we suggest that ketamine-based sedation should
be included as a reliable indicator of endoscopy quality,
as well as metric quality.
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