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Abstract
AIM: To investigate the accuracy of endoscopic or 
biopsy diagnoses of superficial nonampullary duodenal 
epithelial tumors (NADETs).

METHODS: Clinicopathological data were reviewed for 
84 superficial NADETs from 74 patients who underwent 
surgery or endoscopic resection between September 
2002 and August 2014 at a single prefectural cancer 
center. Superficial NADETs were defined as lesions 
confined to the mucosa or submucosa. Demographic 
and clinicopathological data were retrieved from charts, 
endoscopic and pathologic reports. Endoscopic reports 
included endoscopic diagnosis, location, gross type, 
diameter, color, and presence or absence of biopsy. 
Endoscopic diagnoses were made by an endoscopist 
in charge of the examination before biopsy specimens 
were obtained. Endoscopic images were obtained using 
routine, front-view, high-resolution video endoscopy, and 
chromoendoscopy with indigocarmine was performed 
for all lesions. Endoscopic images were reviewed by at 
least two endoscopists to assess endoscopic findings 
indicative of carcinoma. Preoperative diagnoses based 
on endoscopy and biopsy findings were compared with 
histological diagnoses of resected specimens. Sensitivity, 
specificity, and accuracy were assessed for endoscopic 
diagnosis and biopsy diagnosis.

RESULTS: The majority (81%) of the lesions were 
located in the second portion of the duodenum. The 
median lesion diameter was 14.5 mm according to 
final histology. Surgery was performed for 49 lesions 
from 39 patients, and 35 lesions from 35 patients were 
endoscopically resected. Final histology confirmed 65 
carcinomas, 15 adenomas, and 3 hyperplasias. A final 
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diagnosis of duodenal carcinoma was made for 91% 
(52/57) of the lesions diagnosed as carcinoma by 
endoscopy and 93% (42/45) of the lesions diagnosed 
as carcinoma by biopsy. The sensitivity, specificity, 
and accuracy of endoscopic diagnoses were 80%, 
72%, and 78%, respectively, whereas those of biopsy 
diagnoses were 72%, 80%, and 74%, respectively. 
Preoperative diagnoses of carcinomas were made in 
88% (57/65) of the carcinoma lesions via  endoscopy or 
biopsy. Endoscopic findings associated with carcinoma 
were red color, depression, and mixed-type morphology.

CONCLUSION: Preoperative endoscopy and biopsy 
showed similar accuracies in the diagnosis of carcinoma 
in patients with superficial NADETs.

Key words: Biopsy; Endoscopic diagnosis; Duodenal 
adenoma; Duodenal carcinoma; Duodenal neoplasms 
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Core tip: An analysis of 84 resected lesions of superficial 
nonampullary duodenal epithelial tumors revealed that 
preoperative endoscopy and biopsy showed similar 
accuracies in the diagnosis of carcinoma or adenoma. 
Endoscopic findings associated with superficial duodenal 
carcinoma were red color, depression, and mixed-type 
morphology.
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INTRODUCTION
Primary nonampullary duodenal epithelial tumors 
(NADETs) are extremely rare[1,2]. Patients with familial 
adenomatous polyposis (FAP) are known to have a 
high prevalence of duodenal adenomas (DAs), and 
prospective follow-up studies have demonstrated that 
such adenomas can progress slowly to carcinoma[3]. 
Sporadic nonampullary duodenal carcinoma (NADC) 
occurs de novo or because of the adenoma-carcinoma 
sequence, as observed in FAP patients[4]. Because the 
prognosis of advanced duodenal carcinomas is poor[5,6], 
early detection and treatment are essential.

Recently, a number of case studies have demonstrated 
an increase in endoscopic treatments for sporadic superficial 
NADETs, such as DAs or carcinomas[7-16], possibly because 
of the widespread use of esophagogastroduodenoscopy. 
Previous studies have shown that DAs and mucosal 
carcinomas are curable by local resection, with almost no risk 

of metastasis[17-19]. Endoscopic resection (ER) is a minimally 
invasive local treatment compared with surgical resection. 
However, ER of superficial NADETs is associated with a high 
risk of complications, such as bleeding and perforation[10,13,19]. 
Therefore, a preoperative diagnosis of superficial NADETs 
is required to distinguish between lesions that should be 
followed-up and those that require treatment[16,20,21]. However, 
because the incidence of sporadic NADC is extremely rare, 
endoscopic findings suggestive of early NADC have not yet 
been established. Although biopsies allow for the determination 
of histology and management strategies, their accuracy in 
diagnosing superficial NADETs remains unclear. This study 
aimed to identify the predictive endoscopic characteristics 
of carcinomas and compare the accuracy of endoscopy and 
biopsy in the diagnosis of superficial NADETs.

MATERIALS AND METHODS
This study included consecutive patients with superficial 
NADETs who were treated with endoscopy or surgical 
resection at the Shizuoka Cancer Center between 
September 2002 and August 2014. Superficial NADETs 
were defined as lesions confined to the mucosa or 
submucosa. The indications for resection for superficial 
NADETs at our institution include lesions diagnosed as 
carcinoma endoscopically or lesions diagnosed as high-
grade adenoma or carcinoma via biopsy. Demographic 
and clinicopathological data were retrieved from charts, 
endoscopic and pathologic reports. Endoscopic reports 
included endoscopic diagnosis, location, gross type, 
diameter, color, and presence or absence of biopsy. 
Endoscopic images were obtained using routine, 
front-view, high-resolution video endoscopy (H260 or 
H260Z, Olympus, Tokyo, Japan). A duodenoscope or 
an enteroscope was not used in this study because 
all lesions were accessible using gastroscopes. 
Chromoendoscopy with indigocarmine was performed 
for all lesions. Images were reviewed by at least two 
endoscopists, and endoscopic findings, such as the 
presence of depressed areas, whitish villous color[22] 
and the presence of granules within the lesion, were 
recorded. Biopsy samples and resected specimens 
were pathologically assessed by one experienced 
pathologist and were graded according to the Vienna 
classification system[23].

Preoperative diagnoses based on endoscopy 
and biopsy findings were compared with histological 
diagnoses of resected specimens. Sensitivity, specificity, 
and accuracy were assessed for each modality, and 
the endoscopic findings indicative of carcinoma were 
assessed.

Gross type of NADETs
The gross types of superficial NADETs were classified 
using the criteria for colorectal tumors[24]. According 
to endoscopic features, the gross types included 
protruded pedunculated (Ip), protruded sessile (Is), 
semipedunculated (Isp), superficial elevated (Ⅱa), 
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and superficial shallow or depressed types (Ⅱc). Mixed 
patterns, including Ⅱa + Ⅰs or Ⅱa + Ⅱc, were diagnosed 
when more than one component was observed.

Endoscopic diagnosis of duodenal carcinomas
Because no criteria have been established for the 
endoscopic diagnosis of duodenal carcinomas, 
carcinoma or adenoma are currently diagnosed with 
reference to the procedures used for early gastric 
and colorectal carcinomas[25-29]. Whitish elevated 
lesions with lobulation or homogenous granules were 
considered adenoma (Figure 1), and lesions with 
depression, reddish component or heterogeneous 
granules were considered carcinoma (Figure 2). 
Endoscopic diagnoses were made by an endoscopist 
in charge of the examination before biopsy specimens 
were obtained.

Statistical analysis
Statistical analyses were performed using the chi-
squared test followed by multivariate logistic regression 
analysis. Differences were considered significant 
when P was < 0.05. All analyses were performed 
using Excel statistics 2012 (Social Survey Research 
Information, Tokyo, Japan). The statistical methods of 
this study were reviewed by K. Mori from the Shizuoka 
Cancer Center. This retrospective study was approved 
by the institutional review board of our hospital 
(25-J155-25-1-3).

RESULTS
A total of 84 lesions from 74 patients were included in 
this study. The clinicopathological characteristics of the 
patients and lesions are shown in Table 1. The median 
age of the patients was 64 years, and 77% of the 
patients were male. The majority (81%) of the lesions 
were located in the second portion of the duodenum. 
The median lesion diameter was 14.5 mm according 
to final histology. The lesions were mostly elevated, 
although 4 lesions were of the depressed type (5%). 

Biopsies were obtained from 74 lesions (88%). The 
median number of biopsies performed for each lesion 
was 1 (range 1-5). Among ten lesions in which biopsy 
was not performed, two were diagnosed as carcinoma 
endoscopically, and biopsy was not performed with 
the intent to avoid fibrosis related to biopsy. The other 
eight lesions were observed in two FAP patients (four 
in each patients), and all of them were diagnosed 
as adenoma endoscopically. These lesions were not 
biopsied because other larger lesions in the same 
patient were biopsied instead. Subsequently, 49 
lesions from 39 patients were surgically resected, 
and 35 lesions from 35 patients were endoscopically 
resected. All resected lesions were sent for pathological 
assessment; however, one lesion was not available 
for pathologic assessment because of the presence 
of necrotic tissue. This lesion was diagnosed as 
carcinoma via biopsy and was endoscopically resected. 
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Figure 1  Case of duodenal adenoma. A: A whitish polypoid lesion is observed in the second portion of the duodenum; B: Chromoendoscopy clarifies the presence 
of lobulation. The lesion was diagnosed as a 0-Isp type adenoma; C: Histology of the biopsy specimen confirms a non-carcinomatous lesion, and the final diagnosis is 
a low-grade adenoma.
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Table 1  Clinicopathological characteristics of the 74 patients 
(84 lesions)  n  (%)
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The specimen was accidentally lost into the intestine 
immediately after resection and was collected from 
the stool the following day. Therefore, this lesion was 
excluded. Eventually, endoscopic and biopsy diagnoses 
were compared with final histological diagnoses in 83 
and 73 lesions, respectively.

Comparisons of endoscopic diagnoses, biopsy 
diagnoses, and final histological diagnoses 
Among the 57 lesions with endoscopic diagnoses of 
carcinoma, 52 (91%) were diagnosed as carcinomas, 
3 were diagnosed as adenomas (2 high-grade, 1 low-
grade), and 2 were diagnosed as hyperplasia via final 
histology. In contrast, among the 45 lesions diagnosed 
as carcinoma via biopsy, 42 (93%) were diagnosed 
as carcinomas and 3 were diagnosed as high-grade 
adenomas via final histology (Tables 2 and 3).

Among the 24 lesions with endoscopic diagnoses 
of adenoma, 12 (50%) were finally diagnosed as 
carcinomas. Similarly, among the 26 lesions with 
biopsy diagnoses of adenoma (low- or high-grade), 16 
(62%) were finally diagnosed as carcinomas.

Two lesions were diagnosed as non-neoplastic via 
endoscopy. Both of these appeared to be submucosal 
tumors in the first and second portions of the 
duodenum, respectively. One of these was diagnosed 
using biopsy as a carcinoma, which was consistent 
with the final histological diagnoses. The other lesion 
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Figure 2  A case of duodenal carcinoma. A: A slightly elevated lesion with a reddish depression is observed in the second portion of the duodenum; B: 
Chromoendoscopy clarifies the presence of depressions. The lesion was diagnosed as a 0-Ⅱa+Ⅱc type intramucosal carcinoma; C: The final diagnosis is well-
differentiated intramucosal adenocarcinoma.

Sex (male/female) 54/21
Age, yr, median (range) 64 (33-84)
Location
   1st portion 12 (14)
   2nd portion 68 (81)
   3rd portion 4 (5)
Final lesion diameter, mm, median (range) 14.5 (2-80)
Gross type
   Is, Isp, Ip 17 (20)
   Ⅱa 25 (30)
   Ⅱa + Is, Ⅱa + Ⅱc, Is + Ⅱc 38 (45)
   Ⅱc 4 (5)
Biopsy histology
   Non-neoplastic 2 (2)
   LGA 19 (23)
   HGA 7 (8)
   Carcinoma 46 (55)
   NA 10 (12)
Treatment
   Endoscopic resection 35 (42)
   Surgical resection 49 (58)
Final histology
   Hyperplasia 3 (4)
   LGA 10 (12)
   HGA 5 (6)
   Carcinoma 65 (77)
   NE 1 (1)

LGA: Low-grade adenoma; HGA; High-grade adenoma; NA; Not 
assessed; NE: Not evaluable.
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Table 5  Multivariate logistic regression analysis of endoscopic 
factors indicative of duodenal carcinoma

Table 4  Preoperative endoscopic factors associated with the 
final histology of adenoma or carcinoma

Table 3  Comparison of endoscopic and biopsy diagnoses with 
final histology

Table 2  Diagnoses of endoscopy, biopsy, and final histology 
after treatment   n  (%)
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was diagnosed to be non-neoplastic via biopsy, and 
final histology indicated a low-grade adenoma.

The sensitivity, specificity, and accuracy of the 
endoscopic diagnoses were 80%, 72%, and 78%, 
respectively, whereas those of the biopsy diagnoses 
were 72%, 80%, and 74%, respectively.

Preoperative diagnoses of carcinomas were made 
in 88% (57/65) of the NADC cases via endoscopy 
or biopsy. All 8 lesions that were not preoperatively 
diagnosed as carcinoma were intramucosal cancers, 
and biopsies were not performed for 5 of these before 
resection.

Endoscopic findings associated with carcinoma
Preoperative factors associated with the final histology 
of adenomas or carcinomas are shown in Table 4. 
Univariate analyses showed that red color, presence 
of a depressed area, and gross types were associated 
with carcinomas. Preoperative sizes of 20 mm or 
larger were more often diagnosed as carcinoma, 
but the difference was not significant. Multivariate 

logistic regression analysis of preoperative endoscopic 
factors showed only red color as a factor indicative of 
carcinoma (Table 5).

DISCUSSION
In the present study, the diagnostic accuracy of 
endoscopy and biopsy was assessed in a large number 
of patients with superficial NADETs. Diagnostic 
accuracy was similar between endoscopy (78%) and 
biopsy (74%). However, the biopsy diagnoses (80%) 
had greater specificity than the endoscopic diagnoses 
(72%). Similar results were reported in a retrospective 
study by Goda et al[19] in which endoscopy diagnosis 
showed higher sensitivity (77%) and similar accuracy 
(75%) while showing lower specificity (72%) than 
those of biopsy diagnosis.

The necessity of obtaining biopsy specimens 
from superficial NADETs before treatment remains 
controversial. Because the duodenal wall is thin, 
the biopsy procedure itself may induce unintended 

Final histology

Non-neoplastic LGA HGA Carcinoma
Endoscopic 
Dx (n = 83)

Non-
neoplastic

0   1 (50) 0   1 (50)

(n = 2)
Adenoma 

(n = 24)
1 (4)   8 (33) 3 (13) 12 (50)

Carcinoma 
(n = 57)

   2 (3.5) 1 (2)  2 (3.5) 52 (91)

Biopsy Dx
(n = 73)

Non-
neoplastic

0   2 (100) 0 0

(n = 2)
LGA 

(n = 19)
  2 (11) 5 (26) 1 (5) 11 (58)

HGA 
(n = 7)

  1 (14) 0   1 (14)   5 (71)

Carcinoma 
(n = 45)

0 0 3 (7) 42 (93)

Dx: Diagnosis; LGA: Low-grade adenoma; HGA: High-grade adenoma.

Final histology

Non-carcinoma Carcinoma
Endoscopic Dx (n = 83) Non-carcinoma 

(n = 26)
12 14

Carcinoma (n = 57)   5 52
Sensitivity, 80%; Specificity, 72%; Accuracy, 78%
Biopsy Dx (n = 73) Non-carcinoma 

(n = 28)
12 16

Carcinoma (n = 45)   3 42
Sensitivity, 72%; Specificity, 80%; Accuracy, 74%

Dx: Diagnosis.

Factor Adenoma 
(n  = 15)

Carcinoma 
(n  = 65)

P  value1

Location, n 1st portion (n = 11)   4   7 NS
2nd portion (n = 65) 11 54
3rd portion (n = 4)   0   4

Preoperative 
diameter, 
mm, n

< 20 (n = 53) 13 40 0.060
≥ 20 (n = 27) 2 25

Color, n White or isocolor 
(n = 34)

12 22 0.001

Red (n = 46)   3 43
Depressed 
area, n

Present (n = 40)   3 37 0.009
Absent (n = 40) 12 28

Lobulation, n Present (n = 42)   9 33 0.500
Absent (n = 38)   6 32

Marginal 
whitening, n

Present (n = 52)   9 43 NS
Absent (n = 28)   6 22

Gross type, n Elevated type 13 26 0.002
(Is, Isp, Ip, Ⅱa) (n = 39)

Depressed type (Ⅱc) 
(n = 4)

  0   4

Mixed type (Ⅱa + Is, Ⅱ
a + Ⅱc, Is + Ⅱc) (n = 37)

  2 35

1χ 2 test. NS: Not significant.

Factor OR P value 95%CI

Color 2.360 0.038 1.04-5.32
Lobulation 0.553 0.389 0.14-2.13
Marginal whitening 0.546 0.359 0.15-1.98
Gross type 2.258 0.064 0.95-5.35

OR: Odds ratio.
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fibrosis associated with the lesion, which may hamper 
subsequent ER. Moreover, histological proof of 
malignancy may be preferable prior to treatment with 
ER or surgery, which is associated with substantial 
risks of complication. Lesions that are endoscopically 
diagnosed as carcinoma, which can be treated by 
further ER, may not require biopsy because the 
sensitivity of endoscopy for the diagnoses of carcinoma 
is superior to that of biopsy (80% vs 72%). However, 
for lesions requiring surgical resection, the addition of 
biopsy to endoscopic diagnoses may provide improved 
sensitivity (88%) for the diagnosis of carcinoma.

Endoscopic observations of red color, depressed 
areas, and mixed gross type lesions were significant 
indicators of duodenal carcinomas. A previous case 
study reported that larger-sized lesions, those with 
components of depression (Ⅱa+Ⅱc type or Ⅱc 
type) and those with red and dull surfaces tended to 
have a carcinomatous component[20]. Another study 
reported that erythematous color and nodular/rough 
surfaces were characteristics of high-grade adenoma, 
which were more likely to progress to carcinoma[21]. 
A multicenter study reported that a size of > 5 
mm and red color were indicative factors of high-
grade adenoma or carcinoma[19]. Our results were in 
accordance with these reports, and these factors are 
considered essential for the diagnosis of carcinoma 
in the duodenum, as well as for gastric lesions[26,30]. 
The major gross type of superficial NADETs is the 
elevated type. Therefore, observations of red color 
or depression within elevated lesions may reflect 
vascularization and proliferation of glands due to the 
presence of carcinomatous components. In this study, 
size was not a significant predictor of carcinoma. A 
few large carpet-like Ⅱa lesions have been reported to 
increase their size as DA without any carcinomatous 
components[20]. This study included only two lesions 
of this type, and there were many other small-sized 
carcinomas. Developmental mechanisms for these 
large DA and small carcinoma lesions may differ, 
possibly reflecting differences between the adenoma-
carcinoma sequence and the de novo sequence of 
carcinoma.

Discrepancies between biopsy diagnoses and final 
histological diagnoses have been reported for gastric 
epithelial lesions[30] and duodenal lesions[9,10,12,18,21]. 
In the present study, 19 lesions (26%, 19/73) were 
upgraded at final diagnosis. Among these, 11 were 
upgraded from low-grade adenoma to carcinoma, and 
another 5 were upgraded from high-grade adenoma 
to carcinoma. This discrepancy is likely to reflect 
the heterogeneity of tumors because many NADCs 
are considered to follow the adenoma-carcinoma 
sequence. Therefore, targeted biopsies from reddish 
depressed areas observed during endoscopy may help 
minimize the underestimation of biopsy diagnoses. 
Moreover, lesions with a biopsy diagnosis of high-grade 
adenoma should be considered for resection.

In this study, 2 lesions appeared to be submucosal 

tumors and were diagnosed as non-neoplastic via 
endoscopy, one lesion was diagnosed as carcinoma 
via biopsy. Submucosal tumors in the duodenum are 
often benign cysts or Brunner hyperplasia. In contrast, 
submucosal invasive carcinomas may appear to be 
submucosal tumors. Therefore, biopsies may be 
recommended for lesions that appear to be submucosal 
tumors to ensure the accurate and timely detection of 
carcinomas.

To overcome the diagnostic limitations of conventional 
white-light endoscopy with chomoendoscopy, magnifying 
endoscopy with or without narrow-band imaging may 
provide distinctions between potentially malignant 
lesions[22,31,32]. Heterogeneous patterns of irregular or 
invisible mucosal structures with irregular vascular 
patterns have been correlated with high-grade dysplasia 
(HGD) or intramucosal carcinomas[22,31,32]. However, the 
additional advantages of magnifying endoscopy remain 
unclear, and further studies are required to clarify these.

This study is limited by its retrospective design. 
Our center is specialized for the treatment of cancer 
patients; therefore, the high diagnostic performances 
of endoscopic diagnosis may have become a bias. 
Moreover, patients who were preoperatively diagnosed 
with adenoma endoscopically with a biopsy diagnosis 
of low-grade adenoma were followed-up without 
resection, leading to a potential selection bias. We 
tried to minimize the selection bias by including all 
patients who underwent resection and had a confirmed 
diagnosis based on the resected specimen. Therefore, 
the patient cohort in this study is likely to represent 
patients of therapeutic objectives. Most of the 
carcinomas included in this study were intramucosal, 
with only six lesions containing submucosal invasive 
carcinomas. Previous studies have shown that lesions 
with depressions (Ⅱc, Ⅱa+Ⅱc) have a possibility of 
submucosal invasion, regardless of size[17,18]. In the 
present study, all four Ⅱc lesions were intramucosal 
carcinomas. However, the small number of submucosal 
invasive carcinomas precluded the analyses of lesion 
depths. Further studies on the diagnosis of superficial 
NADETs according to tumor depth and magnifying 
endoscopic findings are required.

In conclusion, preoperative endoscopy and biopsy 
showed similar accuracy in the diagnosis of carcinoma 
in patients with superficial NADETs.
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carcinoma. Endoscopic resection of superficial NADETs is associated with 
a high risk of complications; therefore, preoperative diagnosis to distinguish 
adenoma and carcinoma is essential. However, because the incidence 
of sporadic nonampullary duodenal carcinoma (NADC) is extremely rare, 
endoscopic findings suggestive of early NADC have not yet been established.
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The current research hotspot is to identify the predictive endoscopic 
characteristics of carcinomas and compare the accuracy of endoscopy and 
biopsy in the diagnosis of superficial NADETs.
Innovations and breakthroughs
Diagnostic accuracy was similar between endoscopy (78%) and biopsy (74%). 
However, biopsy diagnoses (80%) had greater specificity than endoscopic 
diagnoses (72%). The results were in accordance with the only study reported 
in the literature, which was based on a multicenter questionnaire survey.
Applications
Endoscopic observations of red color, depressed areas, and mixed gross type 
lesions were significant indicators of duodenal carcinomas. Biopsy may be 
omitted to prevent fibrosis associated with lesions scheduled for endoscopic 
treatment, because of the similar accuracy of endoscopy and biopsy in the 
diagnosis of carcinoma.
Terminology
Superficial nonampullary duodenal epithelial tumors were defined as duodenal 
adenomas or carcinomas confined to the mucosa or submucosa.
Peer-review
This is a well-written study with a significant number of patients with duodenal 
carcinomas. The results showed high diagnostic performances of endoscopic 
diagnosis in an expert center.
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