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INTRODUCTION
The management of  neoplastic and non-neoplastic 
colonic polyps is quite different[1]. Therefore, it is of  
great interest for a colonoscopist to distinguish them 
during colonoscopic examination without having to 
take a biopsy sample. In addition, it takes a few days to 
establish a histological diagnosis from a biopsy sample, and 
there is no assurance that the pathological result of  the 
biopsied specimen represents the lesion as a whole[2]. The 
accuracy of  conventional colonoscopy in distinguishing 
neoplastic from non-neoplastic lesions is reported to be 
between 68% to 84% even in the hands of   experienced 
colonoscopists[3,4]. Therefore, several methods are usually 
required to make the distinction between hyperplastic and 
adenomatous colonic polyps colonoscopically, such as 
special techniques like high-resolution chromoendoscopy, 
magnifying colonoscopy, or nar row band imaging 
magnification[5-9]. However, these techniques are not 
used routinely in clinical practice for various reasons, for 
example. (1) lack of  the appropriate equipment, (2) time 
restrictions, and (3) additional cost not covered by the 
insurance company.

Acetic acid enables a detailed examination of  colonic 
neoplasms during colonoscopic examination by breaking 
the disulfide bonds of  mucus, thus revealing the detail of  
the mucosal surface and allowing an analysis of  the pit 
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Abstract
AIM: To examine the characteristics of colonic polyps, 
where it is difficult to distinguish adenomatous polyps 
from hyperplastic polyps, with the aid of acetic acid 
chromoendoscopy. 

METHODS: Acetic acid spray was applied to colonic 
polyps smaller than 10 mm before complete excision. 
Endoscopic images were taken before and 15-30 s 
after the acetic acid spray. Both pre- and post-sprayed 
images were shown to 16 examiners, who were 
asked to interpret the lesions as either hyperplastic or 
adenomatous polyps. Regression analysis was performed 
to determine which factors were most likely related to 
diagnostic accuracy. 

RESULTS: In 50 cases tested by the 16 examiners, 
the overall accuracy was 62.4% (499/800). Regression 
analysis demonstrated that surrounding colonic mucosa 
was the only factor that was significantly related to 
accuracy in discriminating adenomatous from hyperplastic 
polyps (P  < 0.001). Accuracy was higher for polyps 
with linear surrounding colonic mucosa than for those 
with nodular surrounding colonic mucosa (P < 0.001),  
but was not related to the shape, location, or size of the 
polyp. 

CONCLUSION: The accuracy of predicting histology 
is significantly related to the pattern of colonic mucosa 
surrounding the polyp. Making a histological diagnosis 
of colon polyps merely by acetic acid spray is helpful for 
colon polyps with linear, regularly patterned surrounding 
colonic mucosa, and less so for those with nodular, 
irregularly patterned surrounding colonic mucosa.
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pattern of  the colonic polyps[10]. Acetic acid is a cheap, 
efficient, safe and convenient tool[11,12]. Therefore, once 
its accuracy in distinguishing between neoplastic and 
non-neoplastic polyps is established, its use might allow 
a one-stage colon polypectomy. Unfortunately, there are 
only few published data on the accuracy of  acetic acid 
chromoendoscopy in the diagnosis of  colonic polyps, 
and most of  the previous studies were performed in 
conjunction with other methods such as magnifying 
endoscopy or with indigo carmine spraying[12].

It would be helpful to colonoscopists if  the factors 
affect ing the accuracy in dist inguishing between 
adenomatous and hyperplastic colon polyps were established. 
In the present study we examined the characteristics of  
colonic polyps in relation to the surrounding mucosa with 
the aid of  acetic acid chromoendoscopy. 

MATERIALS AND METHODS
Patients 
From April to June 2006, 35 patients, in whom colonic 
polyps were revealed out of  299 routine colonoscopic 
examinations, were included in the study. Only 35 pa-
tients were included in the study since 258 examinations 
revealed no polyp and 6 revealed polyps only greater than 
1 cm. Polyps greater than 1 cm were not included due to 
the higher probability of  associated malignancy requiring 
removal regardless of  the acetic acid chromoendoscopic 
finding. Colonoscopy was performed by one of  the two 
colonoscopists (JH Kim and SY Lee) at the Digestive 
Disease Center of  Konkuk University Hospital (the colo-
noscope Olympus CF260, Olympus Corp., Tokyo, Japan, 
was used). All patients provided written informed consent 
prior to colonoscopy. None of  the 35 patients refused 
acetic acid chromoendoscopy. This prospective study was 
approved by the institutional review board of  Konkuk 
University School of  Medicine, which agreed that the 
study was in accordance with the ethical guidelines of  the 
Helsinki Declaration.

Acetic acid chromoendoscopy
When a colon polyp smaller than 1 cm was found, 5-10 mL  
of  1.5% acetic acid was sprayed onto the lesion from a 
side channel of  the colonoscope. On full air inflation, 
several endoscopic images were taken before and 15-30 s  
after spraying. Once the images were taken, the polyps 
were completely resected either by polypectomy or by cold 
biopsy sampling. The resected specimens were examined 
by pathologists, who were unaware of  the endoscopic 
findings. 

Size and location of  the polyps were recorded. With 
respect to shape, the polyps were classified as either sessile 
or non-sessile. After being sprayed with acetic acid, the 
patterns of  colonic mucosa surrounding the polyps were 
classified as having either (1) a linear and regular pattern 
(Figure 1) or (2) a nodular and irregular pattern (Figure  2).

Selection of cases for the blind test (primary analysis)
After the final pathology report, colon polyps other 
than adenomatous or hyperplastic polyps were excluded 

from the study. In our 35 patients, a total number of  54 
colonic polyps smaller than 10 mm were detected during 
the colonoscopic examination. However, four cases were 
excluded since three were inflammatory polyps and one 
was a leiomyoma. The endoscopic images were selected by 
the colonoscopist who was not scheduled for the blind test 
(Lee SY). Finally, endoscopic images of  50 polyps, both 
pre- and post-sprayed, were collected.

Blind test by 16 examiners (secondary analysis)
A total of  100 endoscopic images, pre- and post-acetic 
acid sprayed images of  each of  the 50 colonic polyps, were 
shown to 16 examiners (6 gastroenterologists who were 
not familiar with the colonic pit patterns, 5 residents, and 
5 medical students) at the same time in the same place. 
Before the blind test, a short, 10-min lecture on colonic 
pit patterns, that included presentation of  24 PowerPoint 
slides, was given by the colonoscopist who had selected 
the images for examination (SY Lee). Typical images of  
mucosal pit patterns in hyperplastic colon polyps (star-like 
or papillary-like pattern) and adenomatous colon polyps 
(tubular or gyrus-like pattern) were shown during the lec-
ture[13]. In addition, 10 cases of  acetic acid sprayed images 
of  colon polyps were shown to the 16 examiners. None 
of  these images were included in the blind test and all of  
them were taken in Konkuk University Hospital only colo-
noscopically without using any other method.

The blind test was performed by showing the Power-
Point slides to the examiners. After examining two images 

Figure 1  Linear and regularly patterned colonic mucosa surrounding a polyp. On 
endoscopic removal, pathology revealed a hyperplastic colon polyp. A: Before 
spraying with acetic acid a sessile polyp is seen; B: After spraying with acetic acid 
the colonic mucosa surrounding the polyp has a linear and regular pattern.

A B
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Figure 2  Nodular and irregularly patterned colonic mucosa surrounding a polyp. 
On endoscopic removal, pathology revealed a hyperplastic colon polyp. A: Before 
spraying with acetic acid a sessile polyp is seen; B: After spraying with acetic acid 
the colonic mucosa surrounding the polyp has a nodular and irregular pattern.
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(one pre-acetic acid sprayed image and one post-acetic acid 
sprayed image) of  each of  the cases, the examiners were 
required to record their interpretation as either hyperplastic 
or adenomatous polyps. After the blind test, the responses 
were collected, transcribed, and analyzed for raw data as-
sociations. 

Statistical analysis
A P-value of  less than 0.05 was considered statistically 
significant. Differences between the groups were analyzed 
using the chi-square tests and Student’s t-tests. Regarding 
age and polyp size, results were expressed as mean ± SD. 
Regression analysis was performed to assess the accuracy 
of  predicting pathology (adenomatous polyp versus 
hyperplastic polyp). Binary logistic regression analysis 
was performed with the factors which colonoscopists can 
notice during the colonoscopic examination, i.e., (1) shape 
of  the polyp, (2) size of  the polyp, (3) location of  the 
polyp, and (4) surrounding colonic mucosa. 

RESULTS
In the 50 cases tested by 16 examiners, the overall accuracy 
was 62.4% (499/800). There was no significant difference 
in test scores between the gastroenterologist group (30.3 ± 
2.0, mean ± SD), the resident group (32.4 ± 5.4), and the 
medical student group (31.0 ± 5.6). Sensitivity, specificity, 
positive predictive value, and negative predictive value 
of  acetic acid spray for adenomatous polyp were 81.8%, 
41.2%, 73.0%, and 53.8%, respectively. 

By regression analysis, the pattern of  the surrounding 
colonic mucosa (P < 0.001) was the only factor predicting 
pathology (i.e. adenomatous polyp versus hyperplastic 
polyp). In 34 cases (68%), the colonic mucosa surrounding 
the polyp was linear and regular (Figure 1), and in 16 
cases (32%) nodular and irregular (Figure 2). In contrast, 
the accuracy of  distinguishing between hyperplastic and 

adenomatous colon polyps was not related to the shape, 
location, or size of  the polyp.

Neither age nor sex of  the patient was related to the 
pattern of  colonic mucosa surrounding the polyp (Table 1).  
The only related factor was the shape of  the polyp (P = 0.02;  
Figure 3). Whereas size and location of  the polyp were 
irrelevant. 

DISCUSSION
To the best of  our knowledge, this study is the first to 
evaluate the significance of  the type of  colonic mucosa 
surrounding a colon polyp for distinguishing between 
adenomatous and hyperplastic polyps during acetic acid 
chromoendoscopy. Our findings revealed that linear and 
regularly patterned surrounding colonic mucosa enables 
a higher accuracy in predicting the pathology of  the 
associated polyp when compared to those surrounded by 
nodular and irregularly patterned colonic mucosa. 

Al though the reasons for these two dif ferent 
surrounding colonic mucosal patterns are unclear, the 
nodular pattern seems to be similar to that seen in acetic 
acid sprayed gastric mucosa, which is considered to be 
indicative of  chronic mucosal damage induced either by  
H pylori infection or by acid irritation (unpublished 
data). In the present study, the pattern of  the mucosa 
surrounding a polyp was associated with the shape of  the 
polyp, the non-sessile type being found more frequently 
in linear patterned surrounding colonic mucosa. However, 
this should be evaluated further by a large-scale study in 
conjunction with pathological analysis. 

Most of  the previous studies on acetic acid chromo-
endoscopy have examined the significance of  detecting 
sessile polyps or analyzed polyp pit patterns[5,10-12]. In 
the present study, we did not classify colonic adenomas 
according to their degree of  dysplasia, but simply assessed 
the accuracy of  acetic acid chromoendoscopy, which 
is a cheap, easy, convenient, safe and fast procedure, in 
distinguishing between adenomatous and hyperplastic 

Table 1  Relationship between the colon polyp and the pattern 
of colonic mucosa surrounding the polyp  n (%)

Linear and regular 
(n  = 34)

Nodular and irregular
(n  = 16)

P  
value

Size of the polyp 
(mm, mean ± SD)

5.29 ± 2.18 4.75 ± 2.27 NS

Shape of the polyp 0.023
   Sessile 20 (58.8) 15 (93.7)
   Non-sessile 14 (41.2) 1 (6.3)
Location of the polyp NS
   Cecum 2 (5.9) 0 (0.0)
   Ascending colon   5 (14.7)   2 (12.4)
   Hepatic flexure 3 (8.8) 0 (0.0)
   Transverse colon 1 (2.9) 1 (6.3)
   Splenic flexure 0 (0.0) 1 (6.3)
   Descending colon   4 (11.8) 1 (6.3)
   Sigmoid colon 12 (35.3)   8 (50.0)
   Rectum   7 (20.6)   3 (18.7)
Pathology NS
   Hyperplastic polyp 10 (29.4)   7 (43.8)
   Adenomatous polyp 24 (70.6)   9 (56.2)

NS: Not significant.
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Figure 3  Diagnosis according to the shape of the colon polyp and the pattern of 
its surrounding colonic mucosa. Each black dot indicates a polyp. Most of the non-
sessile colon polyps revealed linear and regular patterned surrounding colonic 
mucosa (P = 0.02).
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colon polyps. We therefore analyzed only the mucosal 
pit patterns, and not the microvascular pattern, which is 
automatically masked by spraying with acetic acid. 

It has been reported that residents are able to safely and 
effectively screen for colorectal neoplasms with a flexible 
sigmoidoscope when supervised[14]. Interestingly, there was 
no significant difference in the blind test scores between 
the gastroenterologists, residents, and medical students. 
This indicates that the results achieved using acetic acid 
chromoendoscopy are easy to interpret, even for those who 
have no experience in gastrointestinal endoscopy. However, 
it also indicates that although uniform descriptions of  
colonic mucosal pit patterns in hyperplastic colon polyps 
(star-like or papillary-like pattern) and in adenomatous 
colon polyps (tubular or gyrus-like pattern) are useful, 
they are not completely visualized merely by acetic acid 
chromoendoscopy. 

The limitation of  our study is that this was the data 
from16 examiners, who were not familiar with the colonic 
pit patterns, predicted the pathology only on the basis 
of  2 pictures (pre- and post-sprayed images) not by full 
colonoscopic examination. Moreover, no additional 
methods such as magnifying endoscopy or indigo carmine 
spray were used. Therefore, the overall diagnostic accuracy 
for distinguishing between neoplastic and non-neoplastic 
lesions was lower than previous studies which were done 
by experienced colonoscopists[3,9,15]. 

In conclusion, acetic acid chromoendoscopy can be 
used to distinguish between hyperplastic and adenomatous 
polyps without magnifying endoscopy with an accuracy 
of  62.4%, and the accuracy is significantly related to 
the pattern of  colonic mucosa surrounding the polyp. 
In addition, we have found that making a histological 
diagnosis of  colon polyps merely by acetic acid spray is 
helpful for colon polyps with linear, regularly patterned 
surrounding colonic mucosa, and less so for those 
with nodular, irregularly patterned surrounding colonic  
mucosa. 
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 COMMENTS 
Background
The management of neoplastic and non-neoplastic colonic polyps is quite 
different, and it is of great interest for a colonoscopist to distinguish them during 
colonoscopic examination without having to take a biopsy sample. Acetic acid is 
a cheap, efficient, safe and convenient tool which enables a detailed examination 
of colonic neoplasms during colonoscopic examination by breaking the disulfide 
bonds of mucus. Acetic acid chromoendoscopy is effective in revealing the detail 
of the mucosal surface and allowing an analysis of the pit pattern of the colonic 
polyps.

Research frontiers
Recently, several endoscopic methods that help to make the distinction between 
hyperplastic and adenomatous colonic polyps colonoscopically have been 
introduced. Special techniques such as high-resolution chromoendoscopy, 
magnifying colonoscopy, or narrow band imaging magnification are being 
innovated. 

Innovations and breakthroughs
This is the first study that evaluated the significance of the type of colonic 
mucosa surrounding a colon polyp for distinguishing between adenomatous and 
hyperplastic polyps during acetic acid chromoendoscopy. Our findings revealed 
that linear and regularly patterned surrounding colonic mucosa enables a higher 
accuracy in predicting the pathology of the associated polyp when compared to 
those surrounded by nodular and irregularly patterned colonic mucosa. 

Applications 
Through this study, we showed a new way to distinguish between neoplastic and 
non-neoplastic polyps by acetic acid chromoendoscopy which is a cheap, easy, 
convenient, safe and fast procedure. The patterns of surrounding colonic mucosa 
will help colonoscopists in distinguishing between adenomatous and hyperplastic 
colon polyps.

Terminology
Acetic acid chromoendoscopy is a method done by spraying 5-10 mL of 1.5% 
acetic acid onto the lesion from a side channel of the colonoscope. Endoscopic 
images are usually taken before and 15-30 s after spraying. 

Peer review
This study interpreted the lesions as either hyperplastic or adenomatous polyps 
after acetic acid chromoendoscopy, and proved that making a histological 
diagnosis of colon polyps merely by acetic acid spray is helpful for colon polyps 
with linear, regularly patterned surrounding colonic mucosa, and less so for those 
with nodular, irregularly patterned surrounding colonic mucosa.
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