
2349 February 21, 2016|Volume 22|Issue 7|WJG|www.wjgnet.com

ORIGINAL ARTICLE

Ming-Wun Wong, Ming-Joug Bair, Division of Gastroenterology, 
Department of Internal Medicine, MacKay Memorial Hospital, 
Taitung 950, Taiwan

Shou-Chuan Shih, Cheng-Hsin Chu, Horng-Yuan Wang, 
Tsang-En Wang, Chen-Wang Chang, Ming-Jen Chen, 
Division of Gastroenterology, Department of Internal Medicine, 
MacKay Memorial Hospital, Taipei 104, Taiwan

Ming-Wun Wong, Ming-Joug Bair, Cheng-Hsin Chu, Horng-
Yuan Wang, Chen-Wang Chang, Ming-Jen Chen, MacKay 
Junior College of Medicine, Nursing and Management, Taipei 
112, Taiwan

Shou-Chuan Shih, Cheng-Hsin Chu, Horng-Yuan Wang, 
Tsang-En Wang, Chen-Wang Chang, Ming-Jen Chen, 
MacKay Medical College, New Taipei 252, Taiwan

Author contributions: Shih SC and Chen MJ designed the 
study; Bair MJ performed the pathological analysis; Wong 
MW and Chen MJ wrote this article; Wang TE and Chang CW 
prepared the endoscopic photographs and conducted the literature 
review; Chu CH critically read the manuscript; Wang HY and 
Shih SC supported this work and supervised the final editing; all 
authors read and approved the final manuscript.

Institutional review board statement: This study was 
approved by the institutional review board of Mackay Memorial 
Hospital, Taipei, Taiwan (15MMHIS004).

Informed consent statement: Patients were not required to 
give informed consent to the study because the retrospectively 
analysis used anonymous clinical data.

Conflict-of-interest statement: We have no financial relation­
ships to disclose.

Data sharing statement: No additional data are available.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 

Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Ming-Jen Chen, MD, Division of 
Gastroenterology, Department of Internal Medicine, Mackay 
Memorial Hospital, No. 92, Sec. 2, Chungshan North Road, 
Taipei 104, Taiwan. mingjen.ch@msa.hinet.net
Telephone: +886-2-25433535-2260
Fax: +886-2-25433642

Received: June 24, 2015
Peer-review started: July 6, 2015
First decision: July 19, 2015
Revised: August 12, 2015
Accepted: November 19, 2015
Article in press: November 19, 2015
Published online: February 21, 2016

Abstract
AIM: To better understand some of the superficial tiny 
lesions that are recognized as squamous papilloma 
of the esophagus (SPE) and receive a different patho
logical diagnosis.

METHODS: All consecutive patients with esophageal 
polypoid lesions detected by routine endoscopy at our 
Endoscopy Centre between October 2009 and June 2014 
were retrospectively analysed. We enrolled patients 
with SPE or other superficial lesions to investigate 
four key endoscopic appearances (whitish color, exo
phytic growth, wart-like shape, and surface vessels) 
and used narrow band imaging (NBI) to distinguish 
their differences. These series endoscopic images of 
each patient were retrospectively reviewed by three 

Retrospective Study

Using typical endoscopic features to diagnose esophageal 
squamous papilloma

Ming-Wun Wong, Ming-Joug Bair, Shou-Chuan Shih, Cheng-Hsin Chu, Horng-Yuan Wang, Tsang-En Wang, 
Chen-Wang Chang, Ming-Jen Chen

Submit a Manuscript: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748/wjg.v22.i7.2349

World J Gastroenterol  2016 February 21; 22(7): 2349-2356
 ISSN 1007-9327 (print)  ISSN 2219-2840 (online)

© 2016 Baishideng Publishing Group Inc. All rights reserved.



Wong MW et al . Endoscopic features of esophageal papilloma

2350 February 21, 2016|Volume 22|Issue 7|WJG|www.wjgnet.com

experienced endoscopists with no prior access to the 
images. All lesion specimens obtained by forceps biopsy 
were fixed in formalin and processed for pathological 
examination. The following data were collected from 
patient medical records: gender, age, indications 
for esophagogastroduodenoscopy, and endoscopic 
characteristics including lesion location, number, color, 
size, surface morphology, surrounding mucosa, and 
surface vessels under NBI. Clinicopathological features 
were also compared.

RESULTS: During the study period, 41 esophageal 
polypoid lesions from 5698 endoscopic examinations 
were identified retrospectively. These included 24 
patients with pathological ly confirmed SPE, 11 
patients with squamous hyperplasia, three patients 
with glycogenic acanthosis, two patients with ectopic 
sebaceous glands, and one patient with a xanthoma. 
In the χ 2 test, exophytic growth (P = 0.003), a wart-
like shape (P  < 0.001), and crossing surface vessels 
under NBI (P  = 0.001) were more frequently observed 
in SPE than in other lesion types. By contrast, there 
was no significant difference regarding the appearance 
of a whitish color between SPE and other lesion types 
(P  = 0.872). The most sensitive characteristic was 
wart-like projections (81.3%) and the most specific 
was exophytic growth (87.5%). Promising positive 
predictive values of 84.2%, 80.8%, and 82.6% were 
noted for exophytic growth, wart-like projections, and 
surface vessel crossing on NBI, respectively.

CONCLUSION: The use of three key typical endoscopic 
appearances - exophytic growth, a wart-like shape, 
and vessel crossing on the lesion surface under NBI 
- has a promising positive predictive value of 88.2%. 
This diagnostic triad is useful for the endoscopic 
diagnosis of SPE.

Key words: Diagnosis; Endoscopy; Esophagus; Squa
mous papilloma; Narrow band imaging
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Core tip: Esophageal superficial and flat lesions possess 
a wide spectrum of clinical and pathological features. 
Understanding the endoscopic features of these lesions 
is essential for their detection, differential diagnosis, 
and management. Squamous papi l loma of the 
esophagus (SPE) is a rare benign esophageal lesion 
characterised by whitish and wart-like projections 
under conventional endoscopy. Overall, 88.2% of 
patients with polypoid lesions who presented all three 
typical endoscopic features (exophytic growth, a 
wart-like shape, and crossing surface vessels) were 
ultimately histologically confirmed as SPE. Our results 
may allow endoscopists to more confidently simply 
observe SPE that meets all endoscopic criteria.
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INTRODUCTION
Esophageal superficial and flat lesions possess a 
wide spectrum of clinical and pathological features[1]. 
Understanding the endoscopic features of these lesions 
is essential for their detection, differential diagnosis, 
and management. Squamous papilloma of the eso­
phagus (SPE) is a rare benign esophageal lesion 
characterised by whitish and wart-like projections 
under conventional endoscopy. The prevalence of 
SPE ranges from 0.07% to 0.45%[2,3]. Most SPEs 
are solitary and do not cause symptoms. The sex 
distribution is either predominantly male or gender 
neutral[3-6] and the mean age at diagnosis is in the 40s 
to 50s[3,5-7].

The etiology of SPE is not fully understood and at 
present, there are at least two etiological hypotheses. 
One concerns inflammatory reactions such as gastro-
esophageal reflux disease or a chemical or mechanical 
mucosal injury[8-10]. The basis of this theory is the high 
percentage of SPE that occurs at the lower third of the 
esophagus[2,5,8]. Another hypothesis implicates human 
papilloma virus (HPV) infection[4,11,12]. However, the 
exact pathophysiological importance of HPV is not yet 
clear.

At times, tiny flat lesions that are recognised as SPE 
due to their small size are not pathologically diagnosed 
as SPE. Most of these lesions are pathologically 
diagnosed as squamous cell hyperplasia, glycogenic 
acanthosis, ectopic sebaceous glands, or xanthomas. 
The aim of the present study was to clarify the 
endoscopic characteristics of SPE that contribute to its 
discrimination from superficial esophageal lesion types.

MATERIALS AND METHODS
Patients
Consecutive outpatients scheduled for esopha­
gogastroduodenoscopy (EGD) for upper gastroin­
testinal symptoms at our Endoscopy Centre between 
October 2009 and June 2014 were retrospectively 
analysed. The following data were collected from 
patient medical records: gender, age, indications for 
EGD, and endoscopic characteristics including lesion 
location, number, colour, size, surface morphology, 
surrounding mucosa, and surface vessels under 
narrow-band imaging (NBI). Lesion location was 
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classified as the upper (less than 24 cm from the 
incisors), middle (between 24 and 32 cm from the 
incisors), or lower (more than 32 cm from the incisors) 
oesophagus. Lesion size was estimated using radial 
jaw biopsy forceps with a width of 6 mm when open 
(Boston Scientific, MA, United States). The key 
indications in patients undergoing EGD were epigastric 
pain, dysphagia, and acid regurgitation or heartburn. 
This study was approved by the Institutional Review 
Board of Mackay Memorial Hospital, Taipei, Taiwan 
(15MMHIS004).

Endoscopic diagnosis
We investigated the diagnostic yield of four key 
endoscopic characteristics of SPE: whitish colour, 
exophytic growth, a wart-like shape, and crossing 
surface vessels under NBI. Series endoscopy (Olympus 
GIF H260; Olympus Medical Systems Corp, Tokyo, 
Japan) with an NBI light source was performed in 
all cases. An evaluation of the entire esophagus 
was initially performed in a standardised manner by 
conventional white light endoscopy. Excess mucosal 
contents were removed using suction and flushes 
to produce a satisfactory view of the mucosa with 
no adherent mucus. After turning on the NBI light 
source, the entire esophagus was carefully scanned 
by NBI. Lesion specimens obtained by forceps biopsy 
were fixed in formalin and processed for pathological 
examination. For patients with multiple SPEs, at 
least two typical polyps were evaluated histologically. 
These series endoscopic images of each patient were 
reviewed by three experienced endoscopists with 
no prior access to the images. The endoscopists 
answered yes-or-no questions to determine whether 
each of the four key endoscopic characteristics was 
suggestive of an SPE diagnosis. A characteristic was 
considered positive if two or more endoscopists were 
in agreement.

Key endoscopic characteristics
Whitish colour was defined as a lesion that looked pale 
compared to the normal pinkish oesophageal mucosa 

under either near or far focus (Figure 1A). Exophytic 
growth was defined as a lesion that not only bulged 
from the flat mucosa of the esophagus but also floated 
on the plane without complete attachment to the 
mucosa (Figure 2A). A wart-like shape was defined 
as a lesion with an irregular border but with a margin 
that could be easily distinguished from the normal 
esophageal mucosa (Figure 3A). To evaluate the fourth 
characteristic, endoscopy was switched to NBI mode 
for a more sensitive observation of the blood vessels. 
Vessel crossing was defined as brownish lines passing 
through the surface of the lesion (Figure 4A).

Statistical analysis
The size and location of the lesions as well as their 
endoscopic characteristics (whitish colour, exophytic 
growth, wart-like shape, and crossing surface vessels 
under NBI) were statistically analysed to determine the 
accuracy of SPE diagnosis. Categorical endoscopic data 
were compared using Fisher’s exact test or the χ 2 test, 
as appropriate. Continuous variables are expressed as 
the mean ± SD and were compared using the Student’
s t-test. SPSS version 12.0 (SPSS Inc., Chicago, IL, 
United States) was used for all statistical analyses. 
All statistical tests were two-tailed, and statistical 
significance was defined as P < 0.05. For SPE and 
the other diagnostic groups, each characteristic was 
evaluated independently for sensitivity, specificity, 
positive predictive value (PPV), negative predictive 
value (NPV), and accuracy.

RESULTS
Basic demographic features
During the study period, 41 patients who were 
diagnosed with esophageal polypoid lesions from 
among 5698 endoscopic examinations were retro­
spectively reviewed. These included 24 (0.42%) 
patients with pathologically confirmed SPE, 11 
patients with squamous hyperplasia, three patients 
with glycogenic acanthosis, two patients with ectopic 
sebaceous glands, and one patient with a xanthoma. 

Figure 1  Color of the squamous papilloma of the esophagus looks pale compared to the normal pinkish esophageal mucosa under either near or far focus 
(A), and the color of the xanthoma looks yellowish under conventional endoscopy (B).

BA
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The characteristics of all patients are shown in Table 1. 
The average age of the 24 SPE patients was 48.9 years 
(range, 28-68 years) and they included more female 
patients than male patients (20 vs 4). The average 
SPE size was 3.9 mm (range, 2-8 mm). The most 
common location of SPE was the middle esophagus 
(57.5%), followed by the lower (26.1%) and upper 
(17.4%) esophagus. Solitary SPE was present in 

22 of the 24 patients. The indications for EGD were 
epigastric pain in 15 (62.5%) patients, dysphagia in 
1 (4.3%) patient, and acid regurgitation or heartburn 
in 8 (33.3%) patients. With the exception of the 
gender ratio, there were no significant differences in 
parameters such as age, lesion location, lesion size, 
lesion number, or EGD indication between SPE patients 
and the other diagnostic groups (Table 1).

Figure 2  Exophytic growth of squamous papilloma of the esophagus was defined as a lesion that not only bulged from the flat mucosa of the oesophagus 
but also floated on the plane without complete attachment to the mucosa (A), and SPE may also appear as a sessile polypoid lesion tightly connected to 
the mucosa (B).

BA

BA

Figure 3  Wart-like shape of squamous papilloma in the esophagus was defined as a lesion with an irregular border but with a margin that could be easily 
distinguished from the normal esophageal mucosa (A), and the border of squamous hyperplasia was also well-defined and the margin was clear (B).

A B

Figure 4  Under UBI mode of endoscopy, vessel crossing was defined as brownish lines passing through the surface of the lesion (A), and by contrast, no 
brownish lines on glycogenic acanthosis using NBI was observed (B).

Wong MW et al . Endoscopic features of esophageal papilloma



Table 2  Each characteristic was evaluated independently 
for sensitivity, specificity, positive predictive value, negative 
predictive value, and accuracy in the squamous papilloma of 
the esophagus and other diagnostic groups (%)

Table 1  Basic demographic and endoscopic features between squamous papilloma of the esophagus patients and the other diagnostic groups
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Endoscopic characteristics
Most lesions considered to be SPE were small but 
recognisable because of margins that were demar­
cated from the normal esophageal mucosa. We 
compared the statistical results of each characteristic 
between SPE and the other lesion types. In the χ 2 

test, exophytic growth (P = 0.003), a wart-like shape 
(P < 0.001), and crossing surface vessels under NBI 
(P = 0.001) were more frequently observed in SPE 
than in other lesion types. By contrast, there was no 
significant difference regarding the appearance of a 
whitish colour between SPE and other lesion types (P 
= 0.872).

Pathological characteristics
SPE was diagnosed pathologically by a hematoxylin 
and eosin stain showing many squamous cells 
surrounding the vascular connective tissue and forming 
finger-like projections (Figure 5). By comparison, 
only an increasing number of squamous cells in the 
epithelium were noted in squamous hyperplasia. After 
periodic acid-Schiff staining, glycogenic acanthosis 
exhibits a combination of cellular hyperplasia and 

increased cellular glycogen. A xanthoma consists of 
fat accumulation in foamy histiocytes beneath the 
squamous epithelium. An ectopic sebaceous gland 
appears as mucosa covered by benign squamous 
epithelium with a focal sebaceous cell component. 
There were no dysplastic or malignant components in 
these specimens.

Using typical endoscopic appearances to predict SPE
Each characteristic was evaluated independently for 
sensitivity, specificity, PPV, NPV, and accuracy in SPE 
and the other diagnostic groups (Table 2). Among the 
typical endoscopic appearances, the most sensitive 
characteristic was wart-like projections (81.3%) and 
the most specific was exophytic growth (87.5%). 
Promising PPVs of 84.2%, 80.8%, and 82.6% were 
noted for exophytic growth, wart-like projections, and 
surface vessel crossing on NBI, respectively. However, 
fair NPVs of 61.9%, 78.9%, and 70.6% were noted 
for exophytic growth, wart-like projections, and 
surface vessel crossing on NBI, respectively. Using the 
diagnostic triad of exophytic growth, a wart-like shape, 
and surface vessel crossing under NBI achieved the 

Characteristic SPE Others P  value

(n  = 24) (n  = 17)
Age (yr) 48 (26-68) 53.3 (27-70) 0.197
Gender 0.014
      Male   4 16.6%   9 53.9%
      Female 20 82.7%   8 47.1%
Lesion character 0.383
      Location (upp/med/inf) 5/13/6 21/54/25% 10/6/2001 5.9/58.8/35.3%
      Size (mm)      3.8 (2-8)      3.2 (2-5) 0.098
      Single lesion 22 92.0% 14 82.4% 0.369
Reason for EGD 0.533
      Epigastric pain 15 62.5% 13 76.5%
      Dysphagia   1   4.3%   1   5.9%
      Acid regurgitation and/or heart burn   8 33.3%   3 17.6%

Figure 5  Squamous papilloma of the esophagus is diagnosed 
pathologically by a hematoxylin and eosin stain. The lesion is composed of 
papillary fronds lined by several layers of non-keratinizing squamous epithelium 
and forming finger-like projections (magnification × 20).

SPE: Squamous papilloma of the esophagus; EGD: Esophagogastroduodenoscopy.

Sensitivity Specificity PPV NPV Accuracy

Whitish color 79.2 18.8 59.4 37.5 55.0
Exophytic growth 66.7 81.3 84.2 61.9 72.5
Wart-like projections 87.5 68.8 80.8 78.6 80.0
Surface vessel crossing 
on NBI

79.2 75.0 82.6 70.6 77.5

Combination of 62.5 87.5 88.2 60.9 72.5
exophytic growth,
wart-like shape and 
surface vessel crossing

NBI: Narrow band imaging; PPV: Positive predictive value; NPV: 
Negative predictive value.

Wong MW et al . Endoscopic features of esophageal papilloma
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highest PPV of 88.2% for SPE.

DISCUSSION
A variety of benign esophageal lesions can be 
found during endoscopic evaluation. Although they 
are uncommon, cause no symptoms, and have 
no malignant potential, such lesions can pose a 
challenge for establishing an accurate diagnosis 
and a management plan. This study was the first 
to distinguish SPE from other tiny flat lesions in the 
esophagus using typical endoscopic appearances. We 
concluded that using three key endoscopic features of 
SPE, namely exophytic growth, a wart-like shape, and 
vessel crossing, can improve the diagnosis of SPE.

In our study, the average age of the 24 patients 
with SPE was 48.9 years, which is consistent with 
the fact that SPE is most commonly diagnosed 
in patients who are in their 50s[7,8]. Women were 
extremely dominant in our SPE population, with a 
male/female ratio of 1/4.75. In previous studies from 
Italy and other Western countries, most studies had 
male-dominant populations (male/female: 2.67/1 
to 3.4/1)[5,9,11,13] or nearly equal sex distributions 
(male/female: 1.05/1 to 1/1.21)[2-4,6,14,15]. By contrast, 
one study in Japan reported a male/female ratio of 
1/1.57[6]. Based on our study and the Japanese study, 
we suggest that there is a geographic difference 
whereby SPE is more common in women in Asia. 
Most reports from Western countries indicated a male 
predominance and a high prevalence of SPE in the 
lower third esophagus, which may be related to a 
high prevalence of erosive esophagitis. In our study, 
more than half of SPE (54.0%) cases occurred in the 
middle esophagus, similar to the Japanese study that 
reported a proportion of 52.6%. This suggests that 
the proposed inflammatory reactions due to gastro-
esophageal reflux disease may not constitute the main 
aetiology of SPE in our patients.

HPV infection has been thought to be associated 
with SPE. The HPV infection rate in the SPE popu­
lation has been variable (0 to 50%) and the relation­
ship between HPV infection and SPE remains contro­
versial[1,4-6,14]. HPV-positive SPE showed a female 
predominance, relatively young age, and high pre­
valence of a middle esophagus location[6]. It is possible 
that these differences may be related to geographic 
variability in the frequency of oral HPV infection. We 
do not know whether or not the female dominance of 
SPE in our study is related to the prevalence of HPV 
infection. Further prospective cohort studies would be 
mandatory to better evaluate the impact of HPV in the 
pathogenesis of SPE.

On EGD, SPE appear as small, whitish-pink, wart-
like exophytic projections that must be differentiated 
from other similar-appearing lesions such as squamous 
cell hyperplasia, verrucous squamous cell carcinoma, 

glycogenic acanthosis, and other rare flat lesions such 
as heterotopic sebaceous glands or xanthomas. The 
majority of SPEs are solitary. In our study, all but two 
patients had multiple SPEs. Glycogenic acanthosis 
typically appears as multiple lesions that are believed 
to grow more numerous and larger with age. Xan­
thoma looks yellowish (Figure 1B) and glycogenic 
acanthosis often appears paler than the surrounding 
mucosa. SPE lesions not only bulged from the flat 
mucosa of the oesophagus, but also floated on the 
plane without complete attachment to the mucosa. 
In rare circumstances, however, SPE may appear 
as a sessile polypoid lesion tightly connected to the 
mucosa (Figure 2B). The border of SPE was irregular, 
but the margin could be easily distinguished from the 
normal esophageal mucosa. The border of squamous 
hyperplasia was also well-defined and the margin was 
clear (Figure 3B). SPE is characterised histologically 
by finger-like tissue projections lined by a core of 
connective tissue that contains small blood vessels. For 
this reason, several brownish lines could be observed 
passing through the surface of the SPE on NBI. By 
contrast, we observed no brownish lines on glycogenic 
acanthosis using NBI (Figure 4B).

Although the two lesion types occur in the same 
esophageal sites and papilloma occurs earlier, the 
different male-to-female ratios between these two 
lesion types may indicate that SPE does not share 
the same risk factors as esophageal squamous cell 
carcinoma. Most studies indicated that SPE is generally 
a benign oesophageal lesion. However, there were 
a few case reports that presented papillomatosis 
of the esophagus with a squamous carcinoma com­
ponent[16-20]. One study found synchronic planocellular 
carcinoma in a patient with SPE[4]. d’Huart et al[21] 
conducted a recent cohort study in France; during 
a median follow-up period of 21 mo, 2 esophageal 
squamous cell carcinomas were detected from 78 
patients with SPE. The prevalence of associated cancer 
was 1.3 %. One carcinoma was located at the previous 
resection site of the SPE and the other was located at 
a different area. In these rare circumstances, SPE or 
papillomatosis should be surveyed for malignancy.

There were some limitations to the present 
study. The first is its retrospective design, in that 
the series endoscopic images of each patient were 
reviewed retrospectively. We do not know whether 
the endoscopist could judge these key characteristics 
accurately in real time. The clinical outcomes should 
be validated in a prospective study. Second, while 
we acquired images using multiple angles and 
focuses, we did not use magnifying endoscopy to 
obtain more detailed information. We do not know if 
magnifying endoscopy can provide more relevant key 
characteristics that would result in better outcomes. 
Third, all specimens were obtained using cold biopsy 
forceps. This may be a less accurate method for 
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pathological evaluation than endoscopic resection.
Overall, 88.2% of patients with polypoid lesions 

who presented all three typical endoscopic features 
of SPE were ultimately histologically confirmed as 
SPE. The advantage of the study is in showing that 
the benign nature of SPE makes it possible to predict 
SPE using endoscopic criteria without histological 
examination. Data from the literature suggest that SPE 
is a generally benign lesion of the esophagus, except 
for papillomatosis or a large lesion. Our results may 
allow endoscopists to more confidently simply observe 
a single, small lesion in the oesophagus that meets all 
endoscopic criteria. This prevents unnecessary biopsy, 
especially for patients undergoing a non-sedative 
endoscopy that requires them to tolerate a longer 
biopsy procedure.

COMMENTS
Background
Squamous papilloma of the esophagus (SPE) is a rare benign esophageal 
lesion characterised by whitish and wart-like projections under endoscopy. 
However, some superficial tiny lesions that are recognised as squamous 
papilloma in the esophagus receive a different pathological diagnosis.

Research frontiers
Narrow band imaging is composed of just two specific wavelengths that are 
strongly absorbed by haemoglobin. The shorter wavelengths (blue band) 
only penetrate the top layer of the mucosa, while the longer wavelengths (red 
band) penetrate deep into the mucosa. These wavelengths allow a better 
understanding of the vasculature of mucosal lesions.

Innovations and breakthroughs
The advantage of the study is in showing that the benign nature of SPE 
makes it possible to predict SPE using endoscopic criteria without histological 
examination.

Applications
The use of three key typical endoscopic appearances - exophytic growth, a 
wart-like shape, and vessel crossing on the lesion’s surface under narrow band 
imaging (NBI) - to predict SPE has a promising positive predictive value of 
88.2%. This diagnostic triad is useful for the endoscopic diagnosis of SPE.

Terminology
NBI is a powerful optical image enhancement technology that improves the 
visibility of blood vessels and other structures on the mucosa.

Peer-review
The authors did a retrospective study to analyse whether some key endoscopic 
appearances (whitish color, exophytic growth, wart-like shape, and surface 
vessels) and narrow band imaging can distinguish squamous papilloma from 
other types of benign lesions in the esophagus. They claimed that combination 
of three key typical endoscopic appearances-exophytic growth, a wart-like 
shape, and vessel crossing on the lesion’s surface under NBI-has a good 
positive predictive value, and this triad is useful for the endoscopic diagnosis of 
squamous papilloma.
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