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INTRODUCTION

Adhering to a screening program can be considered one of the 
greatest tools against colorectal cancer (CRC)(1,2). Many screening 
programs have been developed, and different modalities of exams 
are available(3). However, the adoption of colonoscopy as the pre-
ferred method in countries such as the United States of America 
and Japan has been epidemiologically linked with CRC burden 
reduction(4). This may be explained by the fact that the exam allows 
the detection and removal of premalignant lesions(5). Additionally, 
a diagnosis of CRC can be made earlier in asymptomatic patients(6).

In Brazil, there has been an increasing impact of CRC, which 
can be explained by the aging population, a greater exposure to 
risk factors and a lack of adequate screening(4,7). In fact, access to 
colonoscopy is difficult for most Brazilians that depend on public 
health. To offer the exam comprehensively, financial investments 
are necessary to build adequate infrastructure and train health 
teams. In the state of São Paulo, the largest state of Brazil, 14670 
new cases of CRC are expected this year(8). To meet these and other 
demands for specialized care and tests, medium complexity health 
centers, known as specialty outpatient clinics and state hospitals, 
have been created(9).

Since 2010, ambulatory procedures of medium complexity and 
without the need for prolonged hospitalization have been trans-
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ferred to university centers of medium complexity, and colonosco-
pies for low-risk patients has been performed on an outpatient basis 
in the same units. A colonoscopy teaching structure was created, 
and surgical residents, with no previous colonoscopy experience, 
can perform the initial training.

To ensure the quality of endoscopic examination, it is important 
to adopt indicators associated with increased accuracy and reduced 
complications(10,11). Recent studies have shown that endoscopy 
fellows can perform the exam effectively and safely(12). However, 
little is known about the performance of surgical residents without 
prior knowledge of endoscopic techniques. Additionally, in some 
studies, the participation of trainees and attending physicians is too 
intertwined to define who truly performed the exam(13). Therefore, 
the aim of the present study is to assess whether quality indicators 
were met at an outpatient endoscopy center and whether surgical 
residents, without prior upper or lower endoscopy skills, could 
perform the exam adequately.

METHODS

Study design, setting and data collection
We conducted a prospective non-randomized cohort study and 

gathered information to build a colonoscopy database at Ribeirão 
Preto Medical School, University of São Paulo. The following vari-
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ables were collected continuously and prospectively: patient name, 
registration number, age, gender, colonoscopy indication, resident 
participation, attending participation, type of anesthesia, bowel 
preparation quality, cecal intubation, endoscopic findings, mac-
roscopic characteristics and locations of removed polyps, clinical 
and surgical complications related to the procedure, readmission 
rates (7-day/30-day) and mortality rate (30-day). All adult patients 
(>18 years of age) who underwent colonoscopy from January 1, 
2010 to December 31, 2015 were selected. Flexible sigmoidoscopies 
and colonoscopies in which cecal intubation was not intended 
were excluded, as most quality indicators would not be able to be 
calculated. Patients with previous colorectal resection were also ex-
cluded from the analysis. During the selected period, four attending 
physicians and 18 coloproctology residents performed the exams. 
All residents were in the first year of the coloproctology residency 
program and had no previous endoscopy experience.

Bowel preparation was classified according to the modified 
Aronchick scale and was considered adequate when the entire mu-
cosa could be seen even when residual staining and small fragments 
of stool were observed(14). Colonoscopy indication was classified 
as appropriate or inappropriate, and a complete list of appropri-
ate indications has been published by the American Society for 
Gastrointestinal Endoscopy (ASGE)(15). To identify the location of 
colorectal lesions, the colon was divided into the cecum, ascend-
ing colon, transverse colon, descending colon, sigmoid colon and 
rectum. Colonoscopies were divided into two groups according to 
the endoscopist: (a) resident, in which colonoscopy insertion and 
withdrawal was performed exclusively by a coloproctology resident; 
and (b) attending, in which an attending physician performed com-
plete insertion and/or withdrawal of the colonoscopy tube or when 
there were no coloproctology residents in the sector.

Procedure and colonoscopy training program
All patients were referred by primary care physicians. At the 

outpatient center, they were evaluated by the attending endoscopist, 
anesthesiologist, and nursing team on the same day. All colonosco-
pies were scheduled 15-30 days after the initial clinical assessment. 
Only non-obese patients without uncompensated comorbidities 
were admitted for colonoscopy at the institute. To prepare the colon, 

1 L of 10% mannitol was given orally. Sedations with propofol and 
fentanyl were carried out by the anesthesiologists. All exams were 
performed on Olympus tubes and image processors (CF-Q150L/
CV-150, Olympus Corporation®) and recorded in video format 
for analysis. Procedures were carried out in the same endoscopy 
room during the course of the day. Attending endoscopists staffed 
and monitored all procedures. When there were no residents, the 
attending endoscopist himself  performed the exams. A basic co-
lonoscopy training protocol was carried out as follows: in the first 
month of  training, the residents were given theoretical instruc-
tions on basic colonoscopy techniques and were only allowed to 
withdraw the colonoscopy tubes under direct supervision of the 
attending physicians, who had performed tube insertion. In the 
second month, the residents had reached sufficient competency to 
insert the colonoscopy tube with the help of the attending physician 
(four-handed intubation technique) and to withdraw the tube with 
no help. From the third month until the end of the program, the 
residents performed the exams without direct assistance, and the 
attending physicians only performed interventions to rectify the 
colonoscopy tube and pass a difficult segment. Once that segment 
was traversed, the resident resumed the exam. Basic training lasted 
for one year and included diagnostic colonoscopies, endoscopic 
tattooing and polypectomy (cold forceps, cold snare and hot snare). 
All colonoscopies included in the final analysis were performed by 
residents, after three months of training.

Comparison between residents and attending physicians
An evaluation was carried out to identify whether the char-

acteristics of  the patients were comparable in terms of  gender, 
age, colonoscopy indication, presence of  colorectal malignancy 
and presence of  diverticular disease of  the colon (DDC). For 
the analysis of  performance and safety, we used the endoscopic 
quality indicators of  the ASGE(10) and the European Society of 
Gastrointestinal Endoscopy (ESGE)(11), illustrated in TABLE 1. 
The adenoma detection rate (ADR) was not calculated since, in 
most patients, pathological studies were performed at external 
centers. The ADR was replaced by the polyp detection rate (PDR), 
according to the recommendations of the ESGE. We also compared 
all quality indicators between residents and attending physicians.

TABLE 1. Quality indicators used in the present study.

Measure Society Description Target

Appropriate Indications* ASGE Frequency in which indication is appropriate >80.0%

Adequate Bowel prep ESGE Percentage of adequately prepared bowel ≥95.0%

Cecal intubation (All colonoscopies) ASGE Percentage of colonoscopies where cecum is completely inspected ≥90.0%

Cecal intubation (Screening colonoscopies) ESGE Percentage of screening colonoscopies where cecum is completely inspected ≥95.0%

Polyp detection rate (Patients ≥50 years) ESGE Percentage of colonoscopies in which at least one polyp was identified ≥40.0%

Perforation (All colonoscopies) ASGE Incidence of perforation in all exams <0.2%

Perforation (Screening colonoscopies) ASGE Incidence of perforation in screening colonoscopies <0.1%

Postpolypectomy bleeding ASGE Incidence of postpolypectomy bleeding <1.0%

7-day readmission rate ESGE % of patients with endoscopic-related complications readmitted in 07 days ≤0.5%

30-day readmission rate ESGE % of patients with endoscopic-related complications readmitted in 30 days ≤0.5%

30-day mortality rate ESGE % of patients endoscopic related deaths ≤0.5%

*A complete list of appropriate indications has been published(15). ASGE: American Society for Gastrointestinal Endoscopy; ESGE: European Society of Gastrointestinal Endoscopy.
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Ethics approval
This study was approved by the Institutional Review Board 

and the Ethics Committee (n. 89072418.9.0000.5440). All patients 
signed informed consent forms, allowing the colonoscopy and 
data collection. All procedures were in accordance with the ethical 
standards of the institutional and national committees on human 
experimentation and with the 1964 Helsinki declaration and its 
later amendments or comparable ethical standards.

Statistical analysis
Categorical variables are expressed as absolute and relative 

frequencies. Continuous variables are expressed as the means ± 
standard deviations (SDs). The Kruskal-Wallis test was used to 
check for normality in the distributions of the variables. Compari-
sons of categorical and continuous variables between groups were 
performed using Fisher’s exact test or ANOVA. A P-value <0.05 
was considered statistically significant. SPSS version 20.0 software 
(SPSS, Chicago, IL, USA) was used for statistical analysis.

RESULTS

A total of  2720 colonoscopies were analyzed. Most of  the 
exams were performed by assistant physicians (n=1626, 59.7%). 
Most patients were female (n=1717, 63.1%), and the mean age was 
54.1±14.2 years. The main indication for colonoscopy was CRC 
screening (n=1210, 44.5%). Polyps and adenocarcinomas were di-
agnosed in 971 (35.7%) and 100 (3.7%) patients, respectively. DDC 
was observed in 908 (33.4%) patients. Baseline characteristics varied 
between the two groups. In the resident group, we observed older 
patients (57.7±12.7 years vs 51.5±14.5 years, P<0.001), a higher 
prevalence of screening colonoscopies (52% vs 39.4%, P<0.001) 
and a higher prevalence of  CRC (6.4% vs 1.8%, P<0.001) and 
DDC (36.5% vs 31.3%, P<0.005). The baseline characteristics of 
the patients and colonoscopies are illustrated in TABLE 2.

In total, 1499 colorectal polyps were removed from 971 patients, 
and 100 adenocarcinomas were diagnosed. The rectum and sigmoid 
colon were the most affected segments, with a total of 672 (45%) 
polyps and 68 (68%) adenocarcinomas diagnosed (FIGURE 1). 
DDC was observed in 908 (33.4%) patients and most frequently 
distributed in the left (438, 48.2%) and right colons (403, 44.4%). 
In 67 (7.4%) patients, DDC affected all segments of the colon.

TABLE 2. Baseline characteristics of patients and colonoscopies according to examiner status.

Characteristic All patients Residents Attending P-value*

Age in years (Mean±SD) 54.0±14.1 57.7±12.7 51.5±14.5 <0.001

Gender

   Male 1003 (36.9%) 404 (36.9%) 599 (36.8%)
0.96

   Female 1717 (63.1%) 690 (63.1%) 1027 (63.2%)

Indication

   CRC screening 1210 (44.5%) 569 (52%) 641 (39.4%) <0.001

   GI bleeding 695 (25.6%) 248 (22.7%) 447 (27.5%) 0.005

   Abdominal pain 324 (11.9%) 124 (11.3%) 200 (12.3%) 0.46

   Diarrhea 176 (6.5%) 1 (2.8%) 145 (8.9%) <0.001

   Bowel habit change 119 (4.4%) 36 (3.3%) 83 (5.1%) 0.02

   Anemia 92 (3.4%) 36 (3.3%) 56 (3.4%) 0.91

   Constipation 65 (2.4%) 32 (2.9%) 33 (2.0%) 0.16

   Tenesmus 31 (1.1%) 15 (1.4%) 16 (1.0%) 0.36

   Weight loss 8 (0.2%) 3 (0.3%) 5 (0.3%) 1.00

Polyps prevalence 971 (35.7%) 393 (35.9%) 578 (35.5%) 0.87

CRC prevalence 100 (3.7%) 70 (6.4%) 30 (1.8%) <0.001

DDC prevalence 908 (33.4%) 399 (36.5%) 509 (31.3%) 0.005
SD: standard deviation; CRC: colorectal cancer; GI: gastrointestinal; DDC: diverticular disease of the colon. *P-value calculated by ANOVA or Fisher’s exact test.

FIGURE 1. Distribution of polyps and adenocarcinomas according to 
colorectal segments.

Indications for colonoscopy were appropriate in 2331 (85.7%) 
patients, and bowel preparation was considered adequate in 2667 
(98.1%) exams. Higher rates of adequate bowel preparation were 
observed in the attending group (99.2% vs 96.3%; P<0.001). The 
cecum was completely observed in 2602 (95.7%) of all exams and 
in 1155 (95.5%) screening colonoscopies. The cecal intubation 
rate in all exams was higher in the attending group (99.9% vs 
89.3%; P<0.001). Reasons for incomplete colonoscopies were 
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angulation of the bowel loops (58; 49.2%), bowel obstruction (23; 
19.5%), inadequate bowel preparation (19; 16.1%), adhesions (8; 
6.8%), fixation of the bowel loops (4; 3.4%), bowel perforation (3; 
2.5%), cardiac instability (2; 1.7%) and respiratory complications 
(1; 0.8%). In 1413 (51.9%) exams, the ileum was intended to be 
intubated, and in those cases, the ileal intubation rate was higher 
in the attending group (69.5% vs 62.0%; P=0.004). The PDR was 
40.8%, and no differences were observed between the groups. The 
residents had a higher rate of perforation in all exams (0.4% vs 0%; 
P=0.02). Postpolypectomy bleeding and 7-day readmission rates 
were the same (0.2%). All readmissions in 7 days occurred due to 
low digestive bleeding, and none required intervention. We did 
not observe 30-day readmissions or deaths related to colonoscopy. 
TABLE 3 summarizes all quality indicators.

DISCUSSION

The findings of this study demonstrate that outpatient colo-
noscopy can be performed in a university center while maintaining 
quality indicators. To the best of our knowledge, this is the first 
study to address colonoscopy quality indicators in a Brazilian out-
patient endoscopy center where coloproctology residents, with no 
previous endoscopic skills, performed their colonoscopy training 
program. There is great interest in outpatient procedures such as 
colonoscopy in both public and private settings(16). In the state of 
São Paulo, less complex procedures with no need for hospitaliza-
tion have been transferred to specialized outpatient facilities of 
medium complexity(9). In our city, a substantial number of low-risk 
patients managed to be removed from the colonoscopy queues of 
highly complex public hospitals, which remained responsible for 
high-risk cases or those in need of hospitalization. Another positive 
effect of this phenomenon was the identification of less complex 
patients, in which colonoscopy training presented fewer challenges, 
since the exam could be performed in more favorable cases. How-
ever, information on quality was missing in our country. We used 
a combination of American and European quality indicators to 
define appropriate targets for performance. We believe that these 
practical recommendations can be adapted to our country, given 
the behavioral similarity of our populations. Furthermore, in our 
country, there is no strong scientific evidence to create a similar 
instrument without using the same references.

Regarding the differences observed in the mean age of patients 
and in the indications for colonoscopies between the endoscopist 
groups, we believe that their clinical impact on performance is irrel-
evant. Among the most common risk factors for difficult or incom-
plete colonoscopy, inadequate sedation, young age, female gender, 
high body mass index and anatomical changes of the sigmoid colon 
stand out(17-19). However, the higher prevalence of CRC and DDC in 
the resident group may have interfered with performance. Although 
CRC is not a classic predictor of incomplete colonoscopy, advanced 
disease can cause obstruction of the colonic lumen. In the case of 
DDC, spastic forms that lead to tortuosity can be a predictor of 
a difficult/incomplete examination(19). In our study, obstruction 
was a relevant finding in patients with incomplete examinations.

In relation to quality indicators, the target number of appropriate 
indications was reached in both groups. This is because our service 
has organized protocols for requesting exams, which were sent to the 
requesting physicians. This effort is important in a setting with limited 
health resources, as observed in our country(20). Proper indications 
increase the diagnostic yield of colonoscopy and decrease the risks 
of unnecessary procedures(11,21). In our study, chronic constipation 
and isolated abdominal pain were considered inadequate indications 
since they were nonspecific and allowed little clinical information 
to be added(22,23). On the other hand, colonoscopies performed for 
intestinal bleeding, especially in the presence of other warning signs 
such as changes in bowel habits, tenesmus, anemia and weight loss, 
can increase the likelihood of diagnosing neoplastic lesions(24,25).

The quality of the bowel preparation is also an important in-
dicator. Complete colon cleansing is directly associated with better 
visualization of the entire mucosa from the rectum to the cecum 
and allows higher ADRs and PDRs(26). Regarding bowel prep, a 
slight advantage was observed in the attending group, with higher 
rates of adequate colonic preparation, which may have contributed 
to their higher cecal intubation rate. However, in both groups, the 
adequate bowel preparation rates were considered satisfactory. 
Regarding cecal intubation, in all exams, the rates were satisfac-
tory, with better scores for the attending physicians. However, the 
residents’ low performance cannot be attributed only to skill dif-
ferences, since the attending physicians were allowed to assist with 
the procedure when necessary. The difference may be explained by 
the patients’ characteristics, since obstructive CRC and diverticular 
disease were more prevalent in the resident group.

TABLE 3. Quality indicators in all colonoscopies and comparison between residents and attending physicians.

Measure Target All exams Residents Attending P-value*

Appropriate indications >80.0% 2331 (85.7%) 938 (85.7%) 1393 (85.75) 1.000

Adequate bowel prep ≥95.0% 2667 (98.1%) 1054 (96.3%) 1613 (99.2%) <0.001

Cecal intubation (all colonoscopies) ≥90.0% 2602 (95.7%) 977 (89.3%) 1625 (99.9%) <0.001

Cecal intubation (screening colonoscopies) ≥95.0% 1155 (95.5%) 531 (96.7%) 624 (94.4%) 0.07

Polyp detection rate (patients ≥50 years) ≥40.0% 725 (40.8%) 316 (40.1%) 409 (41.4%) 0.62

Perforation (all colonoscopies) <0.2% 4 (0.1%) 4 (0.4%) 0 0.02

Perforation (screening colonoscopies) <0.1% 1 (0.1%) 1 (0.2%) 0 0.45

Postpolypectomy bleeding <1.0% 2 (0.2%) 0 2 (0.4%) 0.50

7-day readmission rate ≤0.5% 5 (0.2%) 3 (0.3%) 2 (0.1%) 0.39

30-day readmission rate ≤0.5% 0 0 0 NC**

30-day mortality rate ≤0.5% 0 0 0 NC**

*P-value calculated by Fisher’s exact test. **P-value not computed due to a constant zero rate.
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The ADR is perhaps the most important performance indica-
tor for colonoscopy. It could not be calculated in this study since 
histopathological examinations of the polyps were performed in 
external institutes and we did not have access to all the reports. 
Instead, we used the PDR as the indicator, as recommended by 
ESGE, which can be equivalent to the ADR but with different 
relevance(11,27,28). The advantage of measuring the PDR is that there 
is no dependence on secondary data (histopathological analysis); 
however, it can lead to unnecessary biopsy behavior in an attempt 
to circumvent the system. In the period the exams were performed, 
the PDR was not used as a quality indicator, and we believe that 
this bias did not exist.

For complications, the perforation rates of the residents were 
above the target. This can be expected by the lower level of skill; 
however, whenever necessary, the attending physicians intervened 
in the residents’ exams to undo loops formed by the colonoscope or 
to traverse difficult segments. Other measures included gentle han-
dling of the device, inflating as little as possible, handling controls 
with one finger at a time, and avoiding scope progression against 
any resistance and changes in patients’ positions(29). Even so, we 
believe that as the number of exams increases, these complications 
will decrease for the residents, since the overall perforation rates 
among the screening colonoscopies were acceptable. Other indica-
tors, such as postpolypectomy bleeding and 7-day readmission, 
reached satisfactory levels, and no readmissions or deaths were 
observed 30 days after the colonoscopy. In a study with a higher 
number of patients, Chan et al. demonstrated that complications 
such as perforations and postpolypectomy bleeding were infrequent 
events, even in exams performed by trainees(30).

The present study shows interesting results in a relatively un-
known group of endoscopists: coloproctology residents with no pre-
vious endoscopic training. Specialty outpatient clinics have reduced 
the wait for consultations and specialized exams and have proven 
to be an appropriate setting for colonoscopy training. However, 
some factors limit our conclusions. Since this is a non-randomized 
analysis, the study is subject to selection bias. However, even with a 

higher prevalence of diseases that can be limiting factors to com-
pleting the colonoscopy, such as advanced CRC and DDC of the 
colon, the residents generally performed well. Another limitation 
was the fact that in some residents’ examinations, the attending 
physicians performed assistance maneuvers to reduce loops. This 
may have improved the residents’ cecal intubation rates; however, 
it was a necessary safety measure, as they were examiners at the 
beginning of their training program without endoscopic experience. 
Despite the limitations, the information is important and leads us 
to conclude that the outpatient facility was adequate for training.

CONCLUSION

Performance indicators were achieved in an outpatient teaching 
center, and in general, complication rates reached recommended 
levels. The overall performance of the residents was satisfactory; 
however, they achieved lower rates of cecal intubation and higher 
rates of perforation than the attending physicians. These findings re-
inforce the need for constant monitoring in the context of teaching.
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Feitosa MR, Parra RS, Freitas LF, Camargo HP, Rocha JJR, Féres O. Ensino das habilidades básicas de colonoscopia: os padrões de qualidade e segurança 
podem ser atendidos em um centro universitário. Arq Gastroenterol. 2021;58(3):384-9.
RESUMO – Contexto – Estudos recentes mostraram que médicos em treinamento podem realizar a colonoscopia de maneira eficaz e segura. No entanto, 

pouco se sabe sobre a performance dos médicos residentes de cirurgia sem o conhecimento prévio das técnicas endoscópicas. Objetivo – Avaliar se 
os indicadores de qualidade foram atendidos em um centro de endoscopia ambulatorial e se os residentes de cirurgia, sem habilidades anteriores em 
endoscopia alta ou baixa, realizaram a colonoscopia de forma adequada. Métodos – Foi realizado um estudo de coorte prospectivo não randomi-
zado. Todos os exames foram realizados por médicos assistentes ou residentes. Os indicadores de qualidade foram comparados entre esses grupos. 
Resultados – Um total de 2.720 colonoscopias foram analisadas. No grupo de médicos residentes, observamos pacientes mais velhos (57,7±12,7 anos 
vs 51,5±14,5 anos, P<0,001), maior prevalência de colonoscopias de rastreamento (52% vs 39,4%, P<0,001) e maior prevalência de câncer colorretal 
(6,4% vs 1,8%, P<0,001). A taxa de intubação cecal foi maior no grupo de médicos assistentes (99,9% vs 89,3%; P<0,001). A taxa de detecção de 
pólipos foi de 40,8% e não foram observadas diferenças entre os grupos estudados. Os médicos residentes tiveram maior índice de perfuração (0,4% 
vs 0%; P=0,02). O sangramento pós-polipectomia e as taxas de readmissão em 7 dias foram iguais (0,2%). Todas as readmissões em 7 dias ocorreram 
devido a hemorragia digestiva baixa e nenhuma intervenção foi necessária. Conclusão – Os indicadores de qualidade foram alcançados em um centro 
de endoscopia universitário; no entanto, os médicos residentes alcançaram taxas mais baixas de intubação cecal e taxas mais altas de perfuração do 
que os médicos assistentes.

Palavras-chave – Colonoscopia; educação de residentes; métricas de qualidade.
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