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In this issue of Diseases of the Colon & Rectum, inves-
tigators at a single US center report that the adenoma 
detection rate (ADR) for screening colonoscopies was 

28.6% for gastroenterologists, 24.3% for colorectal sur-
geons, and 18.4% for general surgeons.1 The implication 
is that gastroenterologists are more effective at detection 
during colonoscopy compared to colorectal surgeons, and 
particularly compared to general surgeons. In this edito-
rial, I will briefly address what is understood about op-
timal detection at colonoscopy, variability in detection 
between colonoscopists in different specialties and within 
specialty, and the impact of suboptimal detection on im-
portant outcomes including colorectal cancer (CRC) and 
cancer death.

WHAT IS THE ADR?

The ADR was initially proposed by the US Multi-Society 
Task Force on Colorectal Cancer in 2002 as a measure of 
the quality of mucosal inspection during colonoscopy.2 

The most recent refinement of ADR targets was made 
in 2015.3 Adenoma detection rate is the percentage of a 
colonoscopist’s patients who are age ≥50 years and under-
going first-time screening colonoscopy who have one or 
more conventional adenomas pathologically identified. 
Adenoma detection rate does not include patients with 
only sessile serrated lesions (SSLs; also called sessile ser-
rated adenomas or sessile serrated polyps). Interobserver 
variation among pathologists for distinguishing SSLs from 
hyperplastic polyps is too great to use SSL as a measure of 
endoscopist performance. Certainly, everyone agrees that 
SSL detection is important. Fortunately, there is a good 
correlation within individual endoscopists in detection of 
conventional adenomas and SSLs, so that ADR is generally 
a good surrogate of SSL detection.4

DOES ADR PREDICT CANCER PREVENTION BY 
COLONOSCOPY?

Yes, higher ADR predicts a lower risk of CRC after colon-
oscopy. Adenoma detection rate is a surrogate of missing 
lesions at colonoscopy, and missing (which requires 2 colo-
noscopies on the same day to measure) is a surrogate of 
cancer prevention.4 The strengths of ADR are that it can be 
measured within a narrow confidence interval using a rea-
sonable number of colonoscopies, it measures endoscopist 
performance rather than pathologist performance, and it 
cannot be corrupted by endoscopist size measurements of 
polyp, or by pathologist interpretation of villous elements 
or dysplasia grade. Adenoma detection rate is minimally 
affected by patient factors other than age and sex.5 Thus, 
populations with variable rates of cigarette smoking, obe-
sity, diabetes mellitus, etc, have almost no bearing on ADR 
and conclusions about ADR performance.5

In 2010, a large Polish study demonstrated that the 
patients of physicians with ADRs less than 20% had a 
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10-fold or higher risk of developing CRC before their 
next colonoscopy compared with the patients of phy-
sicians with ADRs above 20%.6 In 2014, a much larger 
study from California showed a strong relationship be-
tween ADR and subsequent CRC occurrence, and esti-
mated that, for each 1% increase in ADR, there was a 3% 
decline in the risk of incident CRC and a 5% decline in 
incident fatal CRC.7

HOW IS ADR MEASURED?

Because ADR depends on pathologically documented con-
ventional adenomas, and most endoscopy and pathology 
databases are not electronically linked, ADR measurement 
often requires manual entry of pathology findings into endos-
copy databases. This effort can be averted by either electronic 
linking of endoscopy and pathology databases, or natural 
language processing of endoscopy and pathology reports, al-
though neither is currently in widespread use. Whether ADR 
measurement is undertaken depends on whether endosco-
pists recognize its critical relationship to the fundamental 
goal of most colonoscopies (preventing CRC), and are there-
fore willing to commit resources to the measurement. These 
resources are typically a tiny fraction of the typical income of 
an endoscopy unit, but there is an expense to measure ADR.

Some surgeons may not have enough first-time screen-
ing colonoscopies to allow ADR measurement with a narrow 
confidence interval. In these circumstances, it is reasonable 
to include all colonoscopies in persons aged ≥50 years that 
are not performed for IBD or polyposis syndromes. Thus, 
surveillance ADR is 7% to 12% higher than screening ADR, 
and screening ADR runs higher than diagnostic colonoscopy 
ADR. When screening, surveillance, and diagnostic ADRs 
are averaged, they often approximate the screening ADR.4 
Furthermore, second-time screening ADRs performed 10 
years after a negative colonoscopy resulted in ADR that is 
only slightly lower than first-time screening ADR,4 so that 
second screenings could be reasonably included for physi-
cians who perform lower numbers of colonoscopies.

WHAT IS AN APPROPRIATE ADR TARGET?

In 2015, US recommendations for the minimum accept-
able threshold for ADR were raised to 30% for men, 20% 
for women, or 25% for a typical mixed-gender patient 
population.2 These thresholds are recommended min-
imum thresholds, below which colonoscopists should 
undertake remedial work. Recent evidence indicates that 
cancer protection improves as ADR improves up to 50%.8 
Thus, in many endoscopy units, the mean ADR of the 
gastroenterologists in the current study reported in this 
Journal of 28% would be viewed as just adequate, and im-
provement would be strongly encouraged.

CAN COLONOSCOPISTS IMPROVE THEIR ADR?

Table 1 lists practices that have been associated with 
high-level detection, as well as adjunctive techniques and 
devices that either improve mucosal exposure during co-
lonoscopy or highlight flat lesions. Colonoscopists with 
ADRs of 50% approach colonoscopy with a detailed un-
derstanding of the endoscopic appearance of the full 
spectrum of precancerous colorectal lesions, and, in par-
ticular, the marked subtlety of many flat adenomas and 
SSLs. Furthermore, they use split-dose or same-day bowel 
preparations, high-definition colonoscopes, and meticu-
lous technique to achieve maximum mucosal exposure.

Education in lesion appearance and technique im-
prove ADR, as does just the process of ADR monitoring 
and reporting. Physicians who improved their ADRs low-
ered their patients’ risk of interval cancer compared with 
before the improvement.9 This observation completes the 
validation of ADR as the central quality measurement in 
colonoscopy.9

TABLE 1.   Basics of high-level detection and techniques and 
devices for improving the ADR

Basics of high-level detection
•  Endoscopist knows full spectrum of endoscopic appearances of 

precancerous colorectal lesions
• Split- or same-day bowel preparation
• High-definition colonoscope
• Meticulous inspection technique
  ▪ Thorough probing of proximal sides of all folds, flexures, valves
  ▪ Complete clearing of residual debris
  ▪ Adequate distention
• Measurement and reporting of ADR
Nondevice maneuvers that increase detection
• Double colon examination (especially in right colona) in either forward 
view or retroflexion
• Maintain distention during withdrawal (eg, patient rotation)
• Water exchange insertion
Devices to increase mucosal exposure
• Endocuff Visionb (AmplifEYE, cap-assisted)
• EndoRings
Tools that highlight flat lesions
• Chromoendoscopy (pan-colonic dye spraying)
• Methylene blue-MMXc

• Electronic chromoendoscopyd

  ▪ Narrow band imaging (Olympus Corporation)
  ▪ Blue light imaging (Fujinon)
  ▪ Linked color imaging (Fujinon)
  ▪ i-scan (Pentax)
• Artificial intelligencec

ADR = adenoma detection rate.
aRoutine examination of the right colon twice is advocated because colonoscopy 
protects less well against right-colon than left-colon cancer.
bEndocuff Vision has the largest body of supporting evidence.
cNot yet available in the United States.
dNewer, brighter forms of electronic chromoendoscopy increase ADR.
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ARE SURGEONS AS EFFECTIVE AS  
GASTROENTEROLOGISTS IN DETECTION?

On average, gastroenterologists are more effective than 
nongastroenterologists at finding polyps, finding adeno-
mas, and preventing CRC.10–13 Although some single-
center studies found that detection performance by 
gastroenterologists and nongastroenterologists was com-
parable, including a study from the same center reporting 
in this issue,10 large multicenter and population-based 
studies, including from the United States, have largely 
shown that gastroenterologists have higher ADRs11,12 and 
lower rates of interval cancer after colonoscopy.13

However, variations in ADR between gastroenterolo-
gists in the same group are typically 3- to 6-fold,3,6,7 which 
is much larger than the differences documented between 
specialties. Given that cancer protection appears to im-
prove up to ADRs near 50%, the central goal must be for 
all colonoscopists, regardless of specialty, to embrace ADR 
measurement and to strive to improve ADR.

IS WITHDRAWAL TIME AN ACCEPTABLE  
SUBSTITUTE FOR ADR?

Since 2002, US recommendations have been for withdrawal 
time (WT) during normal colonoscopies not involving bi-
opsy or polypectomy to average at least 6 minutes.2 In ret-
rospective studies, WT correlates well with ADR and even 
with CRC prevention.8 However, when applied prospec-
tively as a primary quality indicator, WT fails.14 This is al-
most certainly because WT can be so easily gamed. Efforts 
to improve ADR should focus on lesion recognition and 
optimal technique (Table 1). Applying effective technique 
takes time, and recent evidence indicates that cancer pre-
vention and detection of serrated lesions are optimized 
at WTs of about 9 minutes rather than 6 minutes.8,15 
Withdrawal time should be measured in clinical practice, 
but its utility is only to signal that an endoscopist with a 
low ADR is likely applying ineffective inspection technique. 
Currently, there is no good substitute for measuring ADR.

CONCLUSIONS

Given that the fundamental purpose of screening, surveil-
lance, and diagnostic colonoscopies is to prevent patients 
from developing CRC and dying of CRC, and that ADR has 
been tightly linked to this outcome, there is an ethical mandate 
for colonoscopists to measure and improve ADR, regardless 
of specialty. Although many colonoscopy quality indicators 
are recommended,3 and the field of quality improvement is 
expanding toward the assessment of polypectomy technique,16 
there is widespread agreement that colonoscopy quality im-
provement begins with ADR. If surgeons performing co-
lonoscopy embrace ADR measurement and improvement, 
cancers will be prevented. Lives will be saved.
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