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Colonoscopy is central to one of the great success stories of

the war on cancer. Although colorectal cancer (CRC) is

still the second leading cause of cancer death in the United

States, both the incidence and mortality has been declining

by 2–3% per year for the last 15 years. This decline has

been largely attributed to increasing rates of CRC screen-

ing. Although guidelines list other screening options (stool

tests/imaging/flexible sigmoidoscopy) colonoscopy has

become the dominant CRC screening test in the US while

fecal testing has declined slowly, and flexible sigmoidos-

copy has declined markedly over the last decade [1].

Colonoscopy is widely viewed in the US as the single

best test for both detection and removal of pre-cancerous

lesions. The efficacy of colonoscopic polypectomy was

initially highlighted by the National Polyp Study (NPS),

which estimated a 76–90% reduction in incidence of

colorectal cancer after polyp removal [2]. Subsequent

studies [3], which often have not shown as robust a CRC

risk reduction as the NPS, have highlighted the importance

of the quality of colonoscopy as a critical element in its

efficacy.

There is compelling evidence that colonoscopy quality

is highly variable [4] and guidelines for a high-quality

colonoscopy have been published [5], but in the end,

quality needs to be assessed by whether a test accomplishes

its primary goal. In the case of colonoscopy, directly

measuring whether a colonoscopy has prevented a CRC is

not feasible in the short term. Instead, more measurable

surrogates of quality such as cecal intubation rates,

withdrawal times, and particularly adenoma detection rates

(ADR) have been used as quality measures. Kaminski et al.

found that ADR appeared to be an acceptable surrogate for

real colonoscopy quality as it was an independent predictor

of the risk of interval colorectal cancer [6]. Numerous

studies have demonstrated marked (twofold to sixfold)

variability in ADRs among endoscopists working in the

same endoscopy unit [4]. Although some of this variability

might be due to patient factors such as age, gender, or

adequacy of bowel preparation, individual endoscopists

appear to be the single most predictive factor in adenoma

detection [7], implying that the efficacy of colonoscopy is

highly dependent on the individual skill of the endoscopist.

To compound matters, Brenner [8] and Lakoff [9] pre-

sented data from Germany and Canada that showed that

while colonoscopy does decrease the rate of distal CRCs by

approximately 67–79%, it was not at all protective for

proximal colon cancers, suggesting that there is a sub-

stantial need for improvement in colonoscopy quality by all

endoscopists.

The variability in colonoscopy quality among providers

and the dubious utility of colonoscopy in preventing right-

sided colon cancers have called into question the overall

efficacy of colonoscopy as it is used today and would seem

to be a clear mandate for endoscopists and professional

organizations to critically examine colonoscopist perfor-

mance and address areas in need of improvement. Is it

possible to identify provider characteristics that are pre-

dictive of quality procedures? If so, can we incorporate

these findings into endoscopic training, continuing medical

education and ultimately ongoing quality assurance pro-

grams? Any such efforts are dependent, in part, on an

understanding of the relationships between endoscopist

characteristics and quality outcomes and there is growing

literature examining one aspect of this relationship—the
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training and ongoing experience of the endoscopist

(Table 1).

Rex et al. [10] initially suggested the possibility that

endoscopist training was an important variable in colon-

oscopy quality and outcome when he reviewed colonos-

copy and barium enema records from the previous 3 years

in 2,193 consecutive patients with newly diagnosed CRC.

They found that the sensitivity of colonoscopy in detecting

CRC was significantly better for colonoscopies performed

by gastroenterologists than those done by non-gastroente-

rologists (OR for missed CRC 5.36; 95% CI, 2.94–9.77).

Singh et al. [11] also found that colonoscopy by a non-

gastroenterologist was an independent predictor of colon

cancer after a negative colonoscopy. In this retrospective

review of the Manitoba billing database, 79% of negative

colonoscopies were performed by non-gastroenterologists

and yet 90% of early CRCs after negative colonoscopy

were found in patients who had a colonoscopy performed

by a non-gastroenterologist. Similarly, Rabeneck et al. [12]

found that patients who had colonoscopy performed in the

hospital setting by a non-gastroenterologist in Ontario had

a significantly higher risk of developing colon cancer than

those who had colonoscopy performed by a gastroenter-

ologist (OR 1.28–1.39). Similarly, a review of the Ontario

Cancer Registry by Baxter et al. [13] found that there was a

significantly higher rate of post-colonoscopy colorectal

cancer in patients who underwent colonoscopy by a non-

gastroenterologist and non-surgeon but no differences

between surgeons and gastroenterologists. In contrast,

Kaminski et al. [6] found no difference in the interval

cancer rates among Polish gastroenterologists, surgeons,

and internists/others. Screening colonoscopy is more

widely performed in the US than in Europe or Canada and

until now there has been little data about interval CRC

rates in the US (outside of Indiana 910).

In this issue of DDS, Singh et al. [14] report interval

CRC rates from 1995 to 2006 using a 5% national sample

from the US Medicare Claims Database. They analyzed the

relationship of interval CRC rates, defined as those that

were identified between 1 and 10 years after a negative

colonoscopy (one in which no biopsy, polypectomy, or

fulguration was performed), with characteristics of the

patients (age, sex, race, place and type of residence,

income, and education level), the procedure (location in

hospital, ambulatory center or office) and of the physician

(specialty, volume of colonoscopies performed on Medi-

care patients). The overall incidence of interval CRCs was

1.8 per 1,000 years of follow-up. Higher rates were found

in men and in patients over 85 years and a highly signifi-

cant twofold range of interval CRC rates was observed

across regions of the country.

One of the most interesting findings of the Singh et al.

[14] paper is that physician specialty and colonoscopy

volume were significantly related to interval CRC rates.

Among this sample of Medicare enrollees, 55% of the

colonoscopies were performed by gastroenterologists, 28%

Table 1 Interval CRC rates after a negative colonoscopy by specialty training

Author (year) Database Colonoscopies

performed, n
Interval

CRCs, n
Overall miss

rate (%)

Miss rate (%) by specialty

Odds ratio (95% CI)

GI Surgery Other

Rex et al. (1997) 20 Indiana hospitals

(1988–1993)

941 47 5% 2.7% 13%a 13%a

1 5.36 (2.94–9.77) 5.36 (2.94–9.77)

Singh et al. (2010) Manitoba (1989–2006) 45,695 137 0.30% 0.14% 0.32% 0.39%

1 3.38 (1.83–6.24)b 2.25 (1.35–3.76)d

1.78 (1.27–2.5)c 3.01 (1.42–6.37)e

Rabeneck et al. (2010) Ontario (1992–1997) 110,402 1,596 1.4% 1 NR NR

1.39 (1.16–1.67)f 1.28(1.08–1.51)f

Kaminski et al. (2010) Poland (2000–2004) 45,026 42 0.093% 0.088% 0.105% 0.086%

NR NR

Baxter et al. (2011) Ontario (2000–2005) 14,064 1,260 8.9% 9.0% 8.2% 12.7%

1 1.23 (0.96–1.57)g 1.87 (1.34–2.6)g

0.96 (0.73–1.25)h 1.67 (1.13–2.46)h

Singh et al. (2011) US Medicare

(1996–2005)

200,857 4,620 2.3% 1.94% 2.64% 2.89%

1 1.3 (1.15–1.48) 1.17 (1.0–1.37)i

1.32 (1.09–1.6)j

NR not reported
a Did not differentiate between surgeons and other providers; b rural surgeons; c urban surgeons; d internists; e family practice; f hospital setting;
g proximal CRC; h distal CRC; i generalist; j other/unknown
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by surgeons, 11% by generalists, and 6% by other or

unknown specialties. There was a significantly lower

interval CRC rate after colonoscopies performed by gast-

roenterologists (1.9% at 10-year follow-up) compared to

those performed by the other specialists (2.6–3.1%). Fur-

thermore, endoscopists in the lowest quartile of colonos-

copy volume had a significantly higher interval cancer rate

(2.8% compared to 1.8% in the lowest volume quartile),

but this relationship was only found in the non-gastroen-

terologist groups; there was no relationship between

colonoscopy volume and interval CRC rates among

gastroenterologists.

The study by Singh et al. [14] may well be an under-

estimation of the magnitude of the problem of interval

cancers because about 30% of interval cancers are esti-

mated to arise from incomplete polypectomies [15] and this

study excluded colonoscopies with polypectomy. None-

theless, there is now substantial data, including from the

US that colonoscopy quality varies by specialty training in

both a statistically and clinically meaningful manner with

gastroenterologists typically having the lowest overall

interval CRC rates. This issue has been discussed repeat-

edly [4, 6–15]; it is time for the medical community to act

on this information.

It seems very likely that the differences in colonoscopy

quality by specialty are a reflection of differences in

training and ongoing experience. There are major differ-

ences in the expectations for training of gastroenterologists

and colorectal surgeons compared to other specialists. The

current Accreditation Council of Graduate Medical Edu-

cation (ACGME) requirements for Gastroenterology and

the American Board of Colorectal Surgeons [16] requires

all fellows to complete a minimum of 140 supervised

colonoscopies including at least 20 polypectomies during

their training and training programs then must ‘‘evaluate

and measure competency’’ in colonoscopy. Some experts

think that it actually takes many more colonoscopies to

become independently competent. For example, Spier et al.

[17] studied performance by 11 GI fellows and concluded

that 500 colonoscopies were required to ensure reliable

(C90%) independent colonoscopy completion rates.

Almost all gastroenterology fellows and colorectal surgery

trainees far exceed the minimal number of colonoscopies

required during their training and many would exceed the

500 number. In marked contrast, the ACGME requires

general surgery training programs ‘‘to document compe-

tence’’ in endoscopy but requires a minimum of only 50

colonoscopies be completed during residency. Despite this

low number, some general surgery programs have diffi-

culty meeting the minimal requirement for their trainees

[18]. In its position statement, the American Academy of

Family Physicians states that colonoscopy is ‘‘within the

scope of family medicine’’ and that ‘‘the standard of 50

cases as the primary operator be used as a basis for

determination of basic competency’’ [19] but few family

practice training programs include formal colonoscopic

training. The skeptic might argue that the higher training

requirements for gastroenterology fellows and colorectal

surgeons is part of a turf protection strategy to discourage

other specialists from performing financially rewarding

endoscopic procedures, however the outcome data

reviewed above belies that view. In fact, it is hardly sur-

prising that training and experience would be a major

determinant of colonoscopy quality as it is for many other

specialized procedures.

One approach to improving colonoscopy quality would

be to recommend that it be done only by gastroenterolo-

gists and colorectal surgeons, but this, in our opinion,

would be the wrong approach; it would be seriously divi-

sive, it would be justifiably viewed as turf-protective, it

would lead to a severe shortage of colonoscopy capacity in

the US, and it would not deal with the substantial residual

variability in colonoscopy quality among gastroenterolo-

gists [4] and colorectal surgeons. Despite the major dif-

ferences in training requirements among specialties, they

are all in agreement that competency in procedures cannot

be defined solely by fulfilling minimal quotas, but must be

directly assessed by the training program. Proposed

parameters for colonoscopy competence include demon-

stration of adequate independent completion rates ([90%),

withdrawal times (longer than 6–10 min), adenoma

detection rates (C15 and 25% for screening exams in

women and men, respectively), and demonstrated knowl-

edge of recommended surveillance intervals. Even these

minimal requirements are not currently measured or

reported in a standard manner by training programs. It is

past time for a collaborative effort among all the relevant

specialties to agree upon standard colonoscopy quality

measures, to develop standard approaches to quality

assessment and documentation of competence, and to hold

colonoscopists of all specialties to the same high-quality

standards. One such collaboration among the major orga-

nizations representing gastroenterologists, surgeons, and

primary care specialists is being coordinated through the

National Colorectal Cancer Roundtable [20], an organiza-

tion co-founded by the American Cancer Society and the

Center for Disease Control and Prevention. In our opinion,

such efforts should be both applauded and supported.

Patients and those who reimburse endoscopic services

deserve, and should demand, assurance of quality. It will be

far better for the relevant specialties to develop and

implement quality standards than to have them imposed by

others.

Colonoscopy is indeed the best test we have to pre-

vent colorectal cancer despite any current variability in

quality. As we continue to define patient, system, and
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endoscopist-specific characteristics that are associated with

high-quality procedures, it is our responsibility to incor-

porate these findings into improved training and continuing

medical education for all endoscopists.
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