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General IntroduCtIon

Colorectal cancer (CRC) is one of the most frequently diagnosed cancers in the Neth-
erlands, with over 15.000 new cases in 2014 and almost 5.000 cancer-related deaths in 
2013.1 CRC mortality can be reduced by detecting cancers at an early, curable stage and 
by detection and removal of colorectal adenomas, the most important precursor lesion 
of CRC.2 Colonoscopy is the reference standard for detecting and removing adenomas, 
but is not perfect and does not fully protect for later development of CRC, especially 
right-sided tumours.3–5

Colonoscopy interval carcinomas, or post-colonoscopy colorectal cancers, are carci-
nomas that are detected within the proposed surveillance-interval after colonoscopy. 
The incidence rates of interval carcinomas vary largely, from 2.9% to 9.6% of the total 
number of CRCs diagnosed in a population, and from 1 in 130 to 1 in 1000 colonosco-
pies.6,7 The causes of interval cancers can be categorized in two major groups: colonos-
copy-related and biology-related causes.8 Three major colonoscopy-related causes for 
interval carcinomas have been described, that together are thought to be responsible 
for approximately 85% of all interval cancers.7–11 Literature suggests that in 50-60% of 
the cases, interval carcinomas result from missed colorectal lesions at previous colo-
noscopy.7–11 Several tandem studies have reported a substantial adenoma miss rate of 
20-26%, of which approximately 2-12% for adenomas larger than 10mm.12 Especially flat 
lesions and lesions in the proximal colon are prone to be missed, which might explain 
that the majority of interval carcinomas are located in the proximal colon.3,8,13 Other 
colonoscopy-related causes are inadequate examinations, e.g. incomplete colonosco-
pies without cecal intubation, or an insufficient bowel preparation.6,8 These factors can 
contribute to the reason for missed lesions, also more logically in the proximal colon, 
and have been reported to be responsible for approximately 20% of all interval cancers.8 
A third colonoscopy-related cause for interval colorectal carcinomas is the incomplete 
removal of premalignant lesions. This could result in cancers that arise at the site of a 
previous polypectomy.14,15 From a recent study we learnt that approximately 10% of all 
neoplastic polyps is resected incompletely.15 Only a small number of studies have evalu-
ated the incidence of interval cancers caused by incomplete resection, with percentages 
varying from 9% to 27%.8,14,16,17 In approximately 14%, interval cancers are actually newly 
developed cancers with an aggressive biologic behaviour and accelerated carcinoma-
pathway, for example in association with microsatellite instability.11,18

While the biology-related causes of interval cancers are more difficult to prevent, a 
large proportion of colonoscopy-related interval colorectal cancers should be prevent-
able by improving the quality of colonoscopy. Increasing awareness of the importance 
of high quality in performing colonoscopies is therefore important. Although being the 
ultimate quality indicator, the rate of interval cancers is a parameter that can only be 
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used in the long term, and is therefore not practical for monitoring quality of colonos-
copy in daily practice. For daily practice, several surrogate quality indicators have been 
defined that aim to measure the quality of colonoscopy and to target quality improve-
ment (Table 1).

One of these quality indicators, is the adenoma detection rate (ADR), the proportion of 
colonoscopies in which at least one histologically confirmed adenoma is detected. Two 
recent landmark papers demonstrated that the ADR of individual endoscopists is as-
sociated with the risk of interval carcinomas.19,20 Therefore, ADR is considered the prime 
quality indicator in CRC prevention, representative for a thorough mucosal inspection 
of the whole colon. According to most guidelines, an ADR of at least 20% is required 
in screening colonoscopies.21–23 An inherent limitation of ADR is that it does not mea-
sure the total number of adenomas detected within a person, especially important in 
populations with high ADRs, e.g. colonoscopies in a FIT-positive population. Therefore, 
additional measurement of the mean number of adenomas detected per colonoscopy 
(MAP) is suggested in the literature.22,24 Adenomas have long been regarded as the only 
premalignant lesions in the colorectum. However, recent literature suggest that also ser-

table 1. Minimal set of quality indicators, auditable outcome measures and accepted standards in colo-
noscopy23,38

Quality indicator outcome measure standard

Adenoma detection Adenoma detection rate (ADR): number of 
patients with a least 1 adenoma/total number of 
patients

ADR ≥25% in men and ≥15% 
in women during screening 
colonoscopy37

or average ADR ≥20% during 
screening colonoscopy19,20

Bowel preparation Quality of bowel preparation, preferably assessed 
with a validated bowel preparation scale23,33

≥90% described as ‘excellent’ or 
‘adequate’23

Cecal intubation Cecal intubation rate (CIR) with photo-
documentation of the cecal landmarks

≥90% unadjusted CIR (intention 
to scope) in unselected 
colonoscopies34 and ≥95% in 
screening colonoscopies37

Withdrawal time Total time for inspection from cecal pole to anus 
(in minutes)

Withdrawal time ≥6 min in an intact 
colon for negative colonoscopies34,35

Discomfort Assessment of discomfort by a validated scale, 
e.g. the Gloucester comfort score

Not established

Complications Percentage of colonoscopies with a complication 
(up to 30 days after the procedure)

≤0.3%

Incidence of perforation during colonoscopy Perforation-rate ≤1:1,000 for 
colonoscopies (diagnostic or 
therapeutic)39

or ≤1:500 for colonoscopies with 
polypectomy39

Incidence of post-polypectomy bleeding ≤1:100 colonoscopies with 
polypectomy34
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rated polyps (SPs) might develop into cancer through the serrated neoplasia pathway.25 
Currently, the detection of SPs is not yet an established quality indicator, and detection 
thresholds are not defined.26 A few recent studies have suggested the proximal SP de-
tection rate as quality parameter for high quality colonoscopy, however the association 
between SP detection and interval cancers has yet to be determined.26–28

To ensure safe intubation of the cecum and to optimize adenoma detection, adequate 
bowel preparation is essential.29 Insufficient visualization of the mucosa can lead to 
missed lesions and an increase in the risk of interval carcinomas.30 In a large prospective 
multicenter European study, the detection of polyps of any size was dependent on the 
quality of the bowel preparation.31 In particular the detection of flat lesions, often har-
boring advanced histology, seems to be associated with adequate bowel preparation.32 
The quality of the bowel preparation should be assessed and reported with a validated 
scale, for example the Boston Bowel Preparation Score.33

A colonoscopy can only be considered complete if the cecum is intubated and com-
pletely visualized. In a key paper, a significant number of right-sided cancers occurred 
in patients who underwent an incomplete colonoscopy in the past.3 Therefore visualiza-
tion of cecal landmarks, ileocecal valve, ileal mucosa and appendiceal orifice, should 
be confirmed and photodocumented. Each endoscopist should have a cecal intubation 
rate (CIR) of at least 90%, and an adjusted CIR (adjusted for poor bowel preparation and 
structural causes, e.g. stenosing tumour or stricture) of at least 95%.22,23,34

Withdrawal time could be used as a surrogate measure for the time taken to carefully 
inspect the colorectal mucosa for adenomas and not a useful metric solely by itself. 
Several studies reported that withdrawal times of 6 minutes or longer was correlated 
with a higher ADR, as it is likely a surrogate measure for inspection time of the colorectal 
mucosa.35 Therefore an inspection time of at least 6 minutes is advised.35

Colonoscopy is considered a burdensome procedure and therefore measurement of 
patient discomfort (for instance by using the Gloucester Comfort Scale) is essential for 
benchmarking.23 In daily practice, sedation is offered to most patients undergoing colo-
noscopy, and this might influence patient experience and might also cause complica-
tions. Therefore it is important to report on the depth of sedation during the procedure. 
One of the methods to assess the deepest level of sedation is the Leeds scale.36

Colonoscopy is an invasive procedure and severe complications can occur during the 
preparation phase, the procedure itself, and in the weeks following the colonoscopy. 
The rate of post-polypectomy bleeding or bowel perforation should be minimal, with 
less than 1:100 complicated bleedings after polypectomy (requiring adjusted treatment) 
and less than 1:1000 perforations.23,34,37 To ensure complete recording of complications, 
complete follow-up for 4 weeks after the procedure is advised.
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Measurement and benchmarking of the previously mentioned quality indicators forms 
the basis for continuous improvement in colonoscopic quality.39 Quality of colonoscopy 
can only be measured if colonoscopy reports include all key quality indicators. In daily 
practice however, reporting is often incomplete and not standardized.38,40 Chapter 2 
describes the development of a novel, structured colonoscopy reporting system, which 
aims at generating standardized and complete reports. Using structured terminology, 
the system allows reporting on all relevant quality indicators for colonoscopy, as well 
as histopathological findings. This facilitates automatic analysis of colonoscopy quality 
indicators for both individual endoscopists and the endoscopy unit.

Each lesion that is detected during colonoscopy should have an accurate description 
in the colonoscopy report. One of the characteristics is polyp morphology. Several stud-
ies have demonstrated that polyp morphology has a predictive value for incomplete 
resection and for the presence of invasive growth, i.e. cancer.15,41–44 Therefore, polyp 
morphology is helpful in decision-making about endoscopic treatment and surgical 
resection.41,44 For accurate description of polypmorphology, a validated and reproduc-
ible classification is necessary. Chapter 3 reports on interobserver agreement of the 
Paris classification of neoplastic lesions in the colon45 among seven western expert 
endoscopists.

While insufficient quality of colonoscopy contributes largely to adenoma miss-rates, 
adenomas can also be missed because they are located behind colonic folds or in flex-
ures and thus are outside the endoscopic field. A new endoscope cap, the Endocuff, 
was developed to improve adenoma detection and tip control of the colonoscope. We 
compared the effect of Endocuff-assisted colonoscopy on the mean number of adeno-
mas detected per colonoscopy with that of conventional colonoscopy and report the 
results in Chapter 4.

Although ADR is considered the most important quality indicator of colonoscopy, cur-
rent literature reports a wide variation in ADR among endoscopists.22,40,46 During endos-
copy training of gastroenterology fellows (GI-fellows), the most important competency 
for colonoscopy is safe cecal intubation.47,48 Little is known about the ADRs of individual 
GI-fellows during their years of training and whether a variation in ADR is already present 
during this period. Chapter 5 presents the variance in ADR among GI-fellows during the 
course of their colonoscopy training and the predictive value of detection rates during 
training for ADRs in later practice as a gastroenterologist.

Serrated polyps (SPs) have been reported responsible for approximately 15-30% of all 
CRCs, and probably for a large proportion of interval carcinomas.49 Not all SPs appear 
to be premalignant. While diminutive hyperplastic polyps (HPs) in the rectosigmoid are 
considered benign, larger and/or proximally located HPs, sessile serrated adenomas/
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polyps (SSA/Ps) and traditional serrated adenomas (TSAs) are potential CRC precur-
sors.25 Therefore, to ensure a high quality colonoscopy, besides all adenomas also those 
relevant SPs should be accurately detected and resected. Currently the detection of SPs 
is not yet an established quality indicator and detection thresholds are not defined in 
literature. Chapter 6 reports on the comparison of the detection rate of at least one 
proximally located SP (PSPDR) and clinically relevant SPs (e.g. larger and/or proximally 
located HPs, SSA/Ps and TSAs) and the association between both parameters and ADR.

As described above, colonoscopy can reduce CRC mortality by detection and removal 
of precursor lesions. High quality colonoscopy should include safe and complete pol-
ypectomies. Recently the St Marks’ developed a Direct Observation of Polypectomy 
Skills (DOPyS) for formal training and assessment of basic and advanced polypectomy 
techniques.50 During training of GI-fellows, systematic training in polypectomy skills is 
important. In the Netherlands however, just like in most countries, systematic training 
in polypectomy is currently not provided and skills are acquired through apprenticeship 
and experiential learning. The effect of systematic training and lectures on the polypec-
tomy skills of GI-fellows is unknown. Chapter 7 reports on the effect of a lecture-based 
training course about colonic polyps and polypectomy techniques, to polypectomy 
skills of GI-fellows, as measured with the validated DOPyS, before and after training.

In the final chapter 8 we summarize our main findings and discuss future perspectives 
for monitoring and improving quality of colonoscopy.



Chapter 1

14

referenCes

 1. Netherlands Cancer Registry. www.cijfersoverkanker.nl.
 2. Zauber AAG, Winawer SSJ, O’Brien MJ, Lansdorp-Vogelaar I, van Ballegooijen M, Hankey BF, et al. 

Colonoscopic polypectomy and long-term prevention of colorectal-cancer deaths. N Engl J Med. 
2012; 67: 355–6.

 3. Baxter NN, Goldwasser MA, Paszat LF, Saskin R, Urbach DR, Rabeneck L. Association of Colonos-
copy and Death From Colorectal Cancer. Ann Intern Med. 2009; 150: 1–8.

 4. Brenner H, Hoffmeister M, Arndt V, Stegmaier C, Altenhofen L, Haug U. Protection from right- and 
left-sided colorectal neoplasms after colonoscopy: population-based study. J Natl Cancer Inst. 
2010 Jan 20; 102(2): 89–95.

 5. Singh H, Nugent Z, Demers A a, Kliewer E V, Mahmud SM, Bernstein CN. The reduction in colorec-
tal cancer mortality after colonoscopy varies by site of the cancer. Gastroenterology. Elsevier Inc.; 
2010 Oct; 139(4): 1128–37.

 6. Le Clercq CMC, Sanduleanu S. Interval Colorectal Cancers: What and Why. Curr Gastroenterol Rep. 
2014 Feb 16; 16(3): 375.

 7. Sanduleanu S, le Clercq CMC, Dekker E, Meijer G a, Rabeneck L, Rutter MD, et al. Definition and 
taxonomy of interval colorectal cancers: a proposal for standardising nomenclature. Gut. 2014 
Sep 5; 1–11.

 8. Le Clercq CMC, Bouwens MWE, Rondagh EJ a, Bakker CM, Keulen ETP, De Ridder RJ, et al. Postcolo-
noscopy colorectal cancers are preventable: a population-based study. Gut. 2013 Jun 6; 1–8.

 9. Pohl H, Robertson DJ. Colorectal cancers detected after colonoscopy frequently result from 
missed lesions. Clin Gastroenterol Hepatol. Elsevier Inc.; 2010 Oct; 8(10): 858–64.

 10. Robertson DJ, Lieberman D a, Winawer SJ, Ahnen DJ, Baron J a, Schatzkin A, et al. Colorectal 
cancers soon after colonoscopy: a pooled multicohort analysis. Gut. 2013 Jun 21; 1–8.

 11. Martínez ME, Baron J a, Lieberman D a, Schatzkin A, Lanza E, Winawer SJ, et al. A pooled analysis 
of advanced colorectal neoplasia diagnoses after colonoscopic polypectomy. Gastroenterology. 
AGA Institute American Gastroenterological Association; 2009 Mar; 136(3): 832–41.

 12. Van Rijn JC, Reitsma JB, Stoker J, Bossuyt PM, van Deventer SJ, Dekker E. Polyp miss rate deter-
mined by tandem colonoscopy: a systematic review. Am J Gastroenterol. 2006 Feb; 101(2): 343–50.

 13. Brenner H, Chang-Claude J, Seiler CM, Hoffmeister M. Interval cancers after negative colonos-
copy: population-based case-control study. Gut. 2012 Nov; 61(11): 1576–82.

 14. Pabby A, Schoen RE, Weissfeld JL, Burt R, Kikendall JW, Lance P, et al. Analysis of colorectal cancer 
occurrence during surveillance colonoscopy in the dietary Polyp Prevention Trial. Gastrointest 
Endosc. 2005; 61: 385–91.

 15. Pohl H, Srivastava A, Bensen SP, Anderson P, Rothstein RI, Gordon SR, et al. Incomplete polyp 
resection during colonoscopy-results of the complete adenoma resection (CARE) study. Gastro-
enterology. AGA Institute American Gastroenterological Association; 2013 Jan; 144(1): 74–80.e1.

 16. Farrar WD, Sawhney MS, Nelson DB, Lederle F a, Bond JH. Colorectal cancers found after a com-
plete colonoscopy. Clin Gastroenterol Hepatol. 2006 Oct; 4(10): 1259–64.

 17. Robertson DJ, Greenberg ER, Beach M, Sandler RS, Ahnen D, Haile RW, et al. Colorectal Cancer in 
Patients Under Close Colonoscopic Surveillance. Gastroenterology. 2005 Jul; 129(1): 34–41.

 18. Sawhney MS, Farrar WD, Gudiseva S, Nelson DB, Lederle FA, Rector TS, et al. Microsatellite instabil-
ity in interval colon cancers. Gastroenterology. 2006 Dec; 131(6): 1700–5.

 19. Kaminski M, Regula J. Quality indicators for colonoscopy and the risk of interval cancer. N Engl J 
Med. 2010; 1795–803.



15

General introduction and outline of this thesis

 20. Corley DA, Jensen CD, Marks AR, Zhao WK, Lee JK, Doubeni C a., et al. Adenoma detection rate and 
risk of colorectal cancer and death. N Engl J Med. 2014; 370: 1298–306.

 21. Rex DK, Petrini JL, Baron TH, Chak A, Cohen J, Deal SE, et al. Quality indicators for colonoscopy. 
Gastrointest Endosc. 2006 Apr; 63(4 Suppl): S16–28.

 22. Lee TJW, Rutter MD, Blanks RG, Moss SM, Goddard AF, Chilton A, et al. Colonoscopy quality mea-
sures: experience from the NHS Bowel Cancer Screening Programme. Gut. 2012 Jul; 61(7): 1050–7.

 23. Chilton A, Rutter M. Quality Assurance Guidelines for Colonoscopy. NHS BCSP Publ No 6 [Internet]. 
2011; (6). Available from: http://www.cancerscreening.nhs.uk/bowel/publications/nhsbcsp06.pdf

 24. Wang HS, Pisegna J, Modi R, Liang L-J, Atia M, Nguyen M, et al. Adenoma detection rate is neces-
sary but insufficient for distinguishing high versus low endoscopist performance. Gastrointest 
Endosc. Elsevier Inc.; 2013 Jan; 77(1): 71–8.

 25. Rex DK, Ahnen DJ, Baron J a, Batts KP, Burke C a, Burt RW, et al. Serrated lesions of the colorectum: 
review and recommendations from an expert panel. Am J Gastroenterol. 2012; 107: 1315–29; quiz 
1314, 1330.

 26. IJspeert JEG, van Doorn SC, van der Brug YM, Bastiaansen B a. J, Fockens P, Dekker E. The proximal 
serrated polyp detection rate is an easy-to-measure proxy for the detection rate of clinically 
relevant serrated polyps. Gastrointest Endosc. Elsevier, Inc.; 2015 Apr; 1–8.

 27. Kahi CJ, Hewett DG, Norton DL, Eckert GJ, Rex DK. Prevalence and variable detection of proximal 
colon serrated polyps during screening colonoscopy. Clin Gastroenterol Hepatol. Elsevier Inc.; 
2011 Jan; 9(1): 42–6.

 28. De Wijkerslooth TR, Stoop EM, Bossuyt PM, Tytgat KM a J, Dees J, Mathus-Vliegen EMH, et al. Dif-
ferences in proximal serrated polyp detection among endoscopists are associated with variability 
in withdrawal time. Gastrointest Endosc. American Society for Gastrointestinal Endoscopy; 2013 
Apr; 77(4): 617–23.

 29. Van Doorn SC, Dekker E. Colonoscopy quality begins with a clean colon. Endoscopy. 2012 Jul; 
44(7): 639–40.

 30. Harewood GC, Sharma VK, de Garmo P. Impact of colonoscopy preparation quality on detection 
of suspected colonic neoplasia. Gastrointest Endosc. 2003 Jul; 58(1): 76–9.

 31. Froehlich F, Wietlisbach V, Gonvers J-J, Burnand B, Vader J-P. Impact of colonic cleansing on quality 
and diagnostic yield of colonoscopy: the European Panel of Appropriateness of Gastrointestinal 
Endoscopy European multicenter study. Gastrointest Endosc. 2005 Mar; 61(3): 378–84.

 32. Parra-blanco A, Nicolás-pérez D, Gimeno-garcía A, Grosso B, Jiménez A, Ortega J, et al. The timing 
of bowel preparation before colonoscopy determines the quality of cleansing, and is a significant 
factor contributing to the detection of flat lesions: A randomized study. 2006; 12(38): 6161–6.

 33. Lai EJ, Calderwood AH, Doros G, Fix OK, Jacobson BC. The Boston bowel preparation scale: a valid 
and reliable instrument for colonoscopy-oriented research. Gastrointest Endosc. 2009; 69: 620–5.

 34. National Institute for Public Health and the Environment. Protocol for the authorization and 
auditing of colonoscopy centres and endoscopists. The Netherlands [Internet]. 2012; (June). 
Available from: http://www.rivm.nl/dsresource?objectid=rivmp: 247328&type=org&disposition=
inline&ns_nc=1

 35. Barclay RL, Vicari JJ, Doughty AS, Johanson JF, Greenlaw RL. Colonoscopic Withdrawal Times and 
Adenoma Detection during Screening Colonoscopy. N Engl J Med. 2006 Dec 14; 355(24): 2533–41.

 36. Practice guidelines for sedation and analgesia by non-anesthesiologists an updated report by 
the American Society of Anesthesiologists. Task Force Sedat Analg by Non-Anesthesiologists 
Anesthesiol.



Chapter 1

16

 37. Rex DK, Petrini JL, Baron TH, Chak A, Cohen J, Deal SE, et al. Quality indicators for colonoscopy. 
American Journal of Gastroenterology. 2006. p. 873–85.

 38. Lieberman D a, Faigel DO, Logan JR, Mattek N, Holub J, Eisen G, et al. Assessment of the quality 
of colonoscopy reports: results from a multicenter consortium. Gastrointest Endosc. American 
Society for Gastrointestinal Endoscopy; 2009 Mar; 69(3 Pt 2): 645–53.

 39. Lieberman D, Nadel M, Smith R a, Atkin W, Duggirala SB, Fletcher R, et al. Standardized colo-
noscopy reporting and data system: report of the Quality Assurance Task Group of the National 
Colorectal Cancer Roundtable. Gastrointest Endosc. 2007 May; 65(6): 757–66.

 40. De Jonge V, Sint Nicolaas J, Cahen DL, Moolenaar W, Ouwendijk RJT, Tang TJ, et al. Quality evalu-
ation of colonoscopy reporting and colonoscopy performance in daily clinical practice. Gastroin-
test Endosc. Elsevier Inc.; 2012 Jan; 75(1): 98–106.

 41. Boenicke L, Fein M, Sailer M, Isbert C, Germer C-T, Thalheimer A. The concurrence of histologically 
positive resection margins and sessile morphology is an important risk factor for lymph node 
metastasis after complete endoscopic removal of malignant colorectal polyps. Int J Colorectal 
Dis. 2010 Apr; 25(4): 433–8.

 42. Haggitt R.C. GRESEEWLD. Prognostic factors in Colorectal Carcinomas Arising in Adenomas: Im-
plications for Lesions removed by endoscopic polypectomy. Gastroenterology. 1985; 89(August): 
328–36.

 43. Van Heijningen E-MB, Lansdorp-Vogelaar I, Kuipers EJ, Dekker E, Lesterhuis W, Ter Borg F, et al. 
Features of adenoma and colonoscopy associated with recurrent colorectal neoplasia based on a 
large community-based study. Gastroenterology. Elsevier Inc.; 2013 Jun; 144(7): 1410–8.

 44. Nivatvongs S, Rojanasakul A, Reiman HM, Dozois RR, Wolff BG, Pemberton JH, et al. Predictive 
factors for lymph node metastasis in T1 stage colorectal carcinomas. Dis Colon Rectum. 2003; 46: 
1626–32.

 45. Lambert R. Endoscopic Classification Review, Review EC. Update on the Paris Classification of 
Superficial Neoplastic Lesions in the Digestive Tract. Endoscopy. 2005; 37: 570–8.

 46. Chen SC, Rex DK. Endoscopist Can Be More Powerful than Age and Male Gender in Predicting 
Adenoma Detection at Colonoscopy. Am J Gastroenterol. 2007; (17): 856–61.

 47. Sedlack RE. Training to competency in colonoscopy: assessing and defining competency stan-
dards. Gastrointest Endosc. 2011 Aug; 74(2): 355–66.e1–2.

 48. Ward ST, Mohammed MA, Walt R, Valori R, Ismail T, Dunckley P. An analysis of the learning curve to 
achieve competency at colonoscopy using the JETS database. Gut. 2014; 1–9.

 49. Jass JR. Classification of colorectal cancer based on correlation of clinical, morphological and 
molecular features. Histopathology. 2007 Jan; 50(1): 113–30.

 50. Gupta S, Anderson J, Bhandari P, McKaig B, Rupert P, Rembacken B, et al. Development and 
validation of a novel method for assessing competency in polypectomy: direct observation of 
polypectomy skills. Gastrointest Endosc. Elsevier Inc.; 2011 Jun; 73(6): 1232–9.e2.


