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INTRODUCTION

Colonoscopy is regarded as the methodology of  choice for 
colorectal cancer (CRC) screening. Studies show that polypectomy 
may prevent over 80% of  cases of  colorectal cancer(1-3), despite 
missing up to 22–28% of polyps and 20–24% of adenomas(4-7). This 
missing of lesions may be explained by several factors: inadequate 
bowel preparation, the endoscopic technique used, cecal intubation 
rate and the withdrawal time of the device(6). In the right colon, the 
effectiveness of the colonoscopy is lower than in the left colon(1,7,8,9) 
due to the impaired visualization of the proximal haustral folds, in 
the ileocecal valve and in the flexures(6). Furthermore, the preparation 
in these areas is usually worse and there is a greater technical diffi-
culty(7-9). In order to improve the screening, new techniques have been 
studied, such as rectal and right-sided colon retroflexed view(1,10,11) 

and the second forward view of the right side. The technique of 

Impact of retroflexed view on the detection of 
lesions in the proximal colon: assessment of 393 
patients in a private tertiary hospital

Camila Marques MADUREIRA1, Rodrigo RODA1,2, Luiz Cláudio Miranda ROCHA1,  
Fernando Antônio Vieira LEITE1, Debora Lucciola COELHO3 and Geraldo Ferreira LIMA JUNIOR1

Received: 1 February 2021
Accepted: 20 April 2021

ABSTRACT – Background – The gold standard test for colorectal cancer screening the colonoscopy. Although this is the test of choice, colonoscopy misses 
a significant number of lesions, mainly in the proximal colon. With the purpose of reducing the number of lesions missed, new techniques have been 
studied, amongst them, retroflexed view in the right side of the colon and the second direct forward view. Objective – Assessing the safety of the retroview 
in the proximal colon (cecum and ascending colon), its impact on the detection of lesions in the proximal colon and its advantage over the double right 
forward view using adenoma detection rate and adenoma miss rate. Methods – Three hundred and ninety-three patients who came to Hospital Mater Dei 
to undergo colonoscopy from March to July 2017, prospectively. Out of these, 372 were included in the study based on the following exclusion criteria: 
being under 18 years of age, inadequate bowel preparations (Boston scale <7), history of colectomy, inflammatory bowel disease or polypoid diseases. 
First, an endoscopist inserted the colonoscope into the cecum and examine the cecum and the ascending colon with a forward view twice. In the third 
insertion into the cecum, retroflexed view was performed, cecal mucosa was examined until the hepatic flexure in search of polyps missed on forward view. 
All lesions found were resected and sent for histological analysis. Results – In 334 (89.8%) patients, retroflexed view was performed successfully, 65.8% 
of failures were attributed to the loops of the device which prevented the maneuver. The direct view identified 175 polyps in the proximal colon in 102 
people. Retroflexed view detected 26 polyps missed by the direct view in 24 (6.5%) people, with a missing rate of 12.9% in the test with only the forward 
view. Out of the 26 polyps found in retroview, 21 (80.76%) were adenomas, one of them with a high-grade dysplasia. Eleven patients had polyps seen only 
in retroflexed view. Retroview has increased the polyp detection rate from 27.41% to 31.72% and the adenoma detection rate from 21.77% to 25%. The 
adenoma miss rate by the double direct view was 12.8%. Without the retroview, one polyp in every 13.91 colonoscopies would be missed (number needed 
to treat – NNT=13.91). There was no adverse event. Conclusion – The retroflexed view technique in the proximal colon was shown to be safe, fast and 
feasible in most cases. It increased the adenoma detection rate and was shown to be advantageous in this study wit benefit beyond the double direct view.

Keywords – Polyp detection; colorectal cancer screening; retroflexed view; increased adenoma detection rate; double direct forward view.

Declared conflict of interest of all authors: none 
Disclosure of funding: no funding received 
Research performed at: Endoscopy Department of the Mater Dei Hospital – Santo Agostinho, Belo Horizonte – MG, Brasil. 
1 Hospital Mater Dei, Departamento de Endoscopia Digestiva, Belo Horizonte, MG, Brasil. 2 Universidade Federal de Minas Gerais, Hospital das Clínicas, Instituto Alfa de Gastroenterologia,  
Belo Horizonte, MG, Brasil. 3 Hospital Vera Cruz, Departamento de Endoscopia Digestiva, Belo Horizonte, MG, Brasil. 
Corresponding author: Camila Marques Madureira. E-mail: kkmadureira2@gmail.com

rectal retroflexed view has been proven safe and increases the polyp 
detection(7,12). The technique of right-sided colon retroflexed view and 
the second forward view have shown to be effective and increased 
the polyp detection(13), but there are few studies directly comparing 
these two techniques and none of them has shown the superiority of 
one of them(14). Our study has evaluated the safety and the impact of 
retroview in the right side of the colon, in addition to its advantage 
after the double direct forward view had been shown by the adenoma 
miss rate (AMR) of the latter technique.

METHODS

A prospective, cross-sectional, observational and analytical 
study was conducted to assess patients who sought Hospital Ma-
ter Dei to undergo a colonoscopy between March and July 2017. 
The sample calculation used for the study was the simple random 
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sample, in which all elements have the same probability of being 
selected. Parameters used were as follows: confidence interval of 
95%, sample error of 5% and sample power of 80%. And by using 
the formula (FIGURE 1), the sample size required was 385 cases. 
Thus, 393 patients were assessed. Exclusion criteria were: patients 
were less than 18 years old, those with a bowel preparation of 
less than seven in the Boston scale(15), those patients previously 
submitted to right-sided colon resection, and those with inflam-
matory bowel disease or polyp syndromes. The research project 
was registered in the Brasil platform, submitted and approved 
by the CEP (National Research Ethics Committee – CAAE: 
66462917.6.0000.5128) and the Research Ethics Committee of 
Hospital Mater Dei. No informed consent was collected since it 
was an observational non-intervencionist study.

n=
N.Z2.p.(1 – p)

Z2.p.(1 – p) + e2.(N – 1)

FIGURE 1. Formula of sample calculation.
n: sample calculated; N: population; Z: standardized variable associated with the confidence 
level; p: true probability of the event; e: sampling error.

Colonoscopy was performed with sedation and accompanied 
by an anesthetist. The group of  endoscopists is formed by eight 
expert endoscopists with an experience of  over 2000 colonosco-
pies and two trainee colonoscopists accompanied by one of  the 
expert endoscopists. The colonoscopes used were Fujinon EC 
530 and EC 500. 

First, the endoscopist inserted the colonoscope into the cecum. 
In this topography, ileocecal valve, appendix orifice and the fusion 
of tapeworms are seen. After a cautious inspection of the cecum, 
the colonoscope was withdrawn and the mucosa was carefully 
examined. Any lesion or polyp found was withdrawn and sent to 
anatomopathological analysis. After reaching the hepatic flexure, 
the device was reinserted into the cecum and the mucosa exam was 
repeated in forward view until the hepatic flexure. After the mucosa 
exam in forward view was carried out twice, the retroflexed view 
was performed. The retroflexed view technique was performed 
with an adjusted device in the ascending colon, with the ‘right’ 
and ‘up’ commands. After obtaining the retroflexed view image, 
the ascending colon was analyzed up to the hepatic angle in search 
of missed polyps. The polyps found in retroflection were removed 
by conventional polypectomy techniques, by using biopsy forceps 
(1 to 4 mm) or snare (when greater than 5 mm) and sent to anato-
mopathological analysis (FIGURE 2).

The following variables were evaluated: a successful retroview, 
its complications, the number of  polyps found, their size and 
histology. Adenoma detection rate (ADR) with direct view, ADR 
with retroflexed view and AMR with a second forward direct view 
(TABLE 1) were calculated.

RESULTS

From March to July, 2017, 393 patients were assessed. After 
selecting the patients, 21 of them were excluded according to the 
following criteria: those with an inadequate bowel preparation 
according to the Boston scale <7 (9), those who had previously 

FIGURE 2. Polypectomy in retroflection.

TABLE 1. Polyp detection in direct view and in retroflexed view.

Forward view Retroflexed view

Number of polyps 175 26

   Polyp detection rate 27.41% 6.45%

Increase in polyp 
detection rate

From 27.41% to 31.72% difference of 4.31%
(CI95% 10.49–27.14) P<0.001

Number of adenoma 143 21

Adenoma detection 
rate 21.77% 5.37%

Increase in adenoma 
detection rate

from 21.77% to 25.00% difference of 3.23%
(CI95% 13.94–42.20)

   Adenoma miss rate 12.80%

Size

   0–5 mm 112 (64.0%) 18 (69.2%)

   6–10 mm 47 (26.9%) 7 (26.9%)

   >10 mm 16 (9.1%) 1 (3.9%)

Site

   Cecum 37 (21.1%) 0 (0.0%)

   Ascending colon 138 (78.9%) 26 (100.0%)

Histology

   Adenoma 143 (81.7%) 21 (80.8%)

   Hyperplastic 12 (6.9%) 4 (15.4%)

   Serrated 17 (9.7%) 0 (0.0%)

   Others 3 (1.7%) 1 (3.8%)
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undergone colon resection (7), inflammatory bowel disease or poly-
poid diseases (4) and others (1). Three hundred and seventy-two 
patients (over 18 years old) were included in the study. Retroflexed 
view was performed successfully in 334 (89.8%) patients. Regarding 
the 38 number of failures, loop formation was the main cause for 
not performing the retroview (25 patients – 65.8%). In 5 (13.2%) 
patients there was a technical difficulty and the others (21.1%) were 
classified as other reasons. 

Direct view, in both assessments, identified 175 polyps in the 
proximal colon in 102 people. Out of these polyps, 143 (81.71%) 
were adenomas, 17 (9.71%) serrated lesions and 15 (8.57%) hyper-
plastic (TABLE 1). Most polyps found in direct view (112/64%) 
measured from 0 mm to 5 mm, 47 (26.9%) from 6 mm to 10 mm 
and 16 (9.1%) >10 mm. 

Retroflexed view in the right-sided colon detected 26 additional 
polyps (FIGURE 3), which were missed by the double direct view 
in 24 (6.5%) people. Eight patients had polyps both in direct view 
and in retroview, 16 other patients had polyps only in retroview, 
which had been missed in direct view. Out of these patients, 11 did 
not have any other colorectal polyp besides those seen only in retro-
flexed view. Polyp detection rate in retroflexed view was calculated 
by the number of patients with polyps in retroflexed view divided 
by the total number of patients included (6.45%). Per-polyp miss 
rate only in forward view was calculated by the number of polyps 
in retroflexed view divided by the total number of polyps (12.9%) 
(CI95% 4.32 –19.21%). Out of the 26 polyps found in retroview, 21 
(80.76%) were adenomas, one of them with high-grade dysplasia 
and the others had a low-grade dysplasia, 18 (69.2%) adenomas 
measured from 0 mm–5 mm, 7 (26.9%) 6 mm–10 mm and 1 (3.9%) 
>10 mm. Retroview increased the polyp detection rate in the right-
sided colon (number of  patients with polyps only in retroflexed 
view + number of patient with polyp in direct view/total number 
of patients included) from 27.41% to 31.72% (CI95%, 10.49–27.14 
P<0.001). The ADR in direct view was calculated by the number 
of patients with adenomas in forward view divided by the number 
of patients included (21.77%). The ADR in retroflexed view was 
calculated by the number of patients with adenoma in retroflexed 
view divided by the total number of patients (5.37%). Adenoma 
detection rate with retroflexed view (number of  patients with 
adenomas detected only in retroflexed view + number of patients 

with adenomas in direct view/total number of patients included) 
increased from 21.77% to 25% (CI95%, 13.94–42.20 P<0.001). 
Adenoma miss rate was calculated by the number of  adenomas 
detected in retroflexed view divided by the number of adenomas 
found (12.8%). If  the retroview were not performed, one polyp in 
every 13.91 colonoscopies would be missed (number of patients 
undergoing retroflexed view/number of  patients with polyp in 
retroflexed view = NNT=13.91). No adverse event was seen as-
sociated with the retroview.

DISCUSSION

Our study was based on seven large studies published in the 
literature about this subject(1,6-8,14-17). All of these studies have shown 
successful retroflexed view in most cases, increase in polyp detection 
with retroflexed view and no adverse event was seen (TABLE 2). We 
question why this technique has not been adopted by all services. 
This is due to the lack of randomized studies and of the analyses 
of ADR and AMR endorsing this recommendation. 

The first study was conducted by Rex(16) in 2004 with a ran-
domized controlled study of 100 patients. The result showed an 
increase in the detection in the reassessment, but the retroflexed 
view did not prevail when compared to the second assessment in 
direct view. This group supported an analogy of the medial wall 
of the ascending colon with the gastric fundus where the gastric 
fundus may hide a large lesion from the forward view. Thus, the 
gastric retroflexed view is recommended. Since it is not usual, a 
larger group should be studied to show it. Therefore, the group 
returned(8) in 2011 with an observational study, but with a larger 
group of over 1000 patients. This second study showed that the 
retroflexed view is safe and efficient. However, there was no direct 
comparison with the second forward view. 

In 2015, three studies were published. One of  them(6) was 
interrupted due to the publication of the other two, a multicenter 
observational study and a randomized controlled study. The mul-
ticenter study was conducted by Chandran(1) who assessed 1351 
patients and showed an increase in the detection of  polyps in 
right-sided colon with retroflexed view, but with a slight increased 
ADR. The randomized study was conducted by Kushnir(17) who 
evaluated the second view and the retroflexed view in the right-sided 
colon, but it did not directly compare them. It showed an increased 
detection with the employment of both techniques, however, there 
is no comparison to evaluate which one prevails. In our point of 
view, a technique does not exclude the other. A second view should 
be performed in the right-sided colon in order to increase polyp 
detection in forward view. There is still a doubt if  there would be 
an increase in polyp detection if  retroflexed view was added after 
the second view, in addition to both views. 

In 2016, Lee(7) conducted another observational study of 1020 
patients with two assessments in direct view before retroflexed view. 
Even after two meticulous inspections, polyps were still missed 
and they were only seen in retroflexed view. However, they did not 
confirm this conclusion by showing the ADR, the AMR and the 
difference statistical difference of including retroflexed view.

Our study aimed to add to the study of Lee(7) with this statisti-
cal basis. In our study, we have also searched for polyps in double 
direct view before performing the retroflexed view. Our aim was 
to reduce the confounding factor found in the two outcomes of 
the studies conducted by Rex(16) and Kushinir(17) who questioned 
the increase of retroflexed view as an increase by the second view. FIGURE 3. Polyp in retroflection.
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Our group supports the view that the retroflexed view goes beyond 
the addition of one more view, it is able to see blind spots from the 
forward view. These blind spots are located in the proximal aspect 
of haustral folds, in the ileocecal valve and in hepatic and splenic 
flexures. Our study innovates by comparing the double forward view 
and the retroflexed view in right-sided colon by using ADR and 
AMR. This was envisioned by the review of the current literature of 
Desai(14) whose results showed that there is no statistically significant 
difference in terms of AMR from an exam after the second direct 
view when compared to retroflexed view.

Further studies are recommended to divide two direct view in 
order to verify the increase in detection through a second view and 
also to add the retroflexed view at a third moment. The AMR is 
obtained through a forward view regarding the double direct view 
and the retroflexed view.

Our sample consisted of  393 patients and was considered 
adequate with power eight, confidence interval 95% and sam-
ple error 5%. Three hundred and seventy-two patients were 
seen during colonoscopy at a private healthcare service. Out of 
these, 334 underwent a successful retroflexed view and 26 addi-
tional polyps were found. The polyp miss rate was 12.9% (CI95% 
4.32%–19.21%).

Retroflexed view was achieved in most cases (89.9%) being 
performed by expert endoscopists and trainees under supervision 
of a preceptor. This technique was shown to be easy and safe, since 
there was no adverse event.

Twenty-six missed polyps were found through direct view with 
a polyp miss rate of 12.9%. Retroview increased the polyp detec-
tion rate in the right-sided colon from 27.41% to 31.72% (CI95%, 
10.49–27.14 P<0.001). This is statistically significant with the 
increase in the detection rate, reduction of the number of missed 
polyps in the right-sided colon, thus improving the CRC screening 
performed by colonoscopy. Since colonoscopy is the gold standard 
exam, this finding impacts the public health.

Out of  these 26 polyps, 21 were adenomas and one was an 
adenoma with high-grade dysplasia. Adenoma detection rate 
in the right-sided colon increased from 21.77% to 25% (CI95%, 
13.94–42.20 P<0.001). Adenomas are considered as precursors of 
colorectal cancer. The ADR is mostly used as a quality of service 
factor(16,18). With this significant increase, retroflexed view increases 

the quality of service and once again corroborates to the effective-
ness of the CRC screening.

The AMR with the double direct view of 12.8% confirms the 
benefits of complementing the forward view with retroflexed view 
in the right-sided colon.

A patient with an adenoma with a high-grade dysplasia had 
only one hyperplastic polyp of the rectum in addition to this one. 
If  this polyp had not been found in retroflexed view, maybe this 
patient would follow recommendations of ESGE guidelines(18) and 
the surveillance colonoscopy at 10 years. With this finding of a high-
grade dysplasia, a 3-year colonoscopy is recommended, changing 
the follow-up of this patient. At an individual level, this finding is 
very significant as well as the eleven patients who only had their 
polyps seen in the retroflexed view. Although there is no change in 
their follow-up, there is a change in the report and, therefore, we 
believe these patients benefited from the retroflexed view and with 
no adverse event associated to it. 

As well as the other six studies(1,6,7,8,16,17), there was no adverse 
event in this study. 

We have been limited to an observational study, to a small group 
of examiners, to a selected audience and to the fact that patients 
are their own control. 

Our group adopted the retroflexed view technique in our routine 
due to the ease of technical execution, how fast it is, the absence 
of adverse events, the absence of additional costs and the absence 
of negative effects. And also, mainly, due to its benefits at an indi-
vidual and collective level with a statistically significant increase 
in the detection of polyps and adenomas.

CONCLUSION

The retroflexed view technique is reached in most colonoscopies 
performed by experienced professionals and trainees. No adverse 
events were seen. The technique of double direct view as well as 
the technique of retroflexed view in right-sided colon increases the 
polyp detection. However, the retroflexed view prevailed in this 
study, with benefits beyond the double direct view. Colonoscopy 
was more effective due to the increase in polyp detection, i.e. reduc-
tion in the number of missed polyps, improving the screening and 
therefore the survival of the population.

TABLE 2. Comparison among five studies with retroflexed view and our current study.

Author Rex et al.(8) Chandran  
et al.(1)

Kushinir  
et al.(17)

Triantafyllou 
et al.(6) Lee et al.(7) Our results

Year 2011 2015 2015 2015 2017 2017

Study
Prospective 
controlled 

study

Prospective 
controlled 

study

Randomized 
controlled 

trial

Prospective 
controlled 

study

Prospective 
controlled 

study

Prospective 
controlled 

study

Participants 1000 1351 850 674 1020 393

Rate de success in retroflexed view 94.4% 95.9% 93.5% 92% 82.4% 89.8%

Increase in the ADR with retroflexed view 
(ADR retroflexed – ADR forward) NA (26.4–24.64) 

= 1.78% (47–46) = 1% NA NA (25–21.77) 
= 3.23%

Adenoma miss rate 9.8% NA 7.5% 5.1% 4.9% 12.8%

Adverse events 0 0 0 0 0 0

ADR: adenoma detection rate; NA: not available.
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