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Abstract

Background Primary duodenal cancer (PDC) is rare and
few studies have addressed it adequately, especially in
China. The present study is to evaluate the clinicopatho-
logical features and prognosis of PDC in Chinese patients.
Patients and methods All the consecutive cases confirmed
as PDC by histopathological analysis in The First Affiliated
Hospital of Sun Yat-sen University between 1995 and 2008
were included. Clinicopathological details were retrospec-
tively analysed and prognostic factors influencing survival
were evaluated.

Results The patient cohort included 53 men and 38 women,
accounting for only 0.02% of all in-patients during this
period. Esophagogastroduodenoscopy and gastrointestinal
barium radiography were mainstay diagnostic tests for
PDC; they detected 88.6% and 83.3% of the tumours,
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respectively. Tumours mainly occurred in the descending
portion of the duodenum (67.0%). Abdominal pain was the
most frequent symptom (56.0%). Histologically, adenocar-
cinoma was the most common type (74.7%). The overall 1-,
3- and 5-year survival rates were 62.6%, 43.7% and 33.1%,
respectively. Patients survived longer in the curative
surgery group (median survival time of 45 months) than
those in the palliative group (6 months) (P<0.001). Nodal
metastasis and positive resection margin had a significant
negative impact on survival in patients undergoing poten-
tially curative surgery in a univariate and multivariate
model (P<0.05).

Conclusion Patients with PDC are rare and lack specific
presentations. Esophagogastroduodenoscopy and gastroin-
testinal barium radiography are effective in screening this
rare tumour. Nodal metastasis and positive resection
margins are associated with a poor prognosis. A curative
surgery that achieves complete resection with negative
margin should be pursued.

Keywords Duodenal cancer- Adenocarcinoma - Curative
surgery - Palliative surgery - Esophagogastroduodenoscopy

Introduction

Primary duodenal cancer (PDC), which arises from the
region of duodenum, excluding ampullary regions of the
Vater, is exceedingly rare. It represents approximately 0.5%
of all gastrointestinal (GI) tract cancers and 30% to 45% of
small bowel cancers [1-3]. PDC was first described by
Hamburger in 1746, and since then, there have been a few
case reports with small numbers of patients [1-4]. In a
recent analysis from cancer registries participating in the
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Surveillance, Epidemiology, and End-Results program,
only 6,230 new cases of small bowel carcinoma with
1,110 deaths are estimated in the USA for the year 2009
[5]. In contrast, the incidences of stomach carcinoma and
colorectal cancer in the USA are high, being estimated at
21,130 and 146,970 new cases per year, respectively [5].
Due to rarity, the diagnosis and treatment of PDC still
challenge most physicians. As a result, patients are usually
misdiagnosed or diagnosed at an advanced stage with a
poor prognosis. With the development and widespread use
of the radiological and endoscopic methods during the past
20 years, patients may have a chance to be diagnosed at a
relatively early stage. To the best of our knowledge, there is
no data regarding accurate epidemiological and clinico-
pathological descriptions of PDCs available in China or
even in the world. The aim of the present study is to
investigate the clinicopathological characteristics and ana-
lyse the main factors influencing the prognosis of PDCs
based on our 14-year data at a large tertiary institution in
South China. The results could help establish the database
of the epidemiology, clinicopathological features, treatment
and prognosis of PDCs in China.

Patients and methods
Study protocol and data collection

Medical records of patients with PDC dated from January
1995 to December 2008 (14 years) in The First Affiliated
Hospital of Sun Yat-sen University, which was the largest
hospital in South China, were carefully reviewed. Cases
with incomplete records, a history of cancer, an ampullary
tumour, tumour of unknown origin or a secondary tumour
were excluded. The diagnosis of duodenal cancer was
based on the combination of patients’ clinical presentations,
adjuvant examinations, surgical findings and the histolog-
ical results. For patients included in the study, agreement on
duodenum being the primary tumour location was made by
both the surgeon and the pathologist. All the diagnoses
were finally confirmed by histological examination by two
experienced pathologists specialised in digestive diseases.
Positive margins were defined as tumour present within
1 mm of the margin.

The TNM staging classification was used according to
the American Joint Committee on Cancer (AJCC) staging
[6]. The World Health Organization (WHO) standard
grading system with four categories (well differentiated,
moderately differentiated, poorly differentiated and undif-
ferentiated) was used to classify the histological differen-
tiation [6]. A tumour comprising two different degrees of
differentiation was recorded as the category of poorer
differentiation.
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Based on the type of surgery, patients were grouped into
two categories—curative and palliative treatment. Curative
resection was defined as a microscopically negative
resection with no gross evidence of residual disease (RO
resection). A resection with curative intent was ultimately
defined as a palliative intervention if the margin was
microscopically (R1) or macroscopically (R2) positive.
Palliative treatment also included bypass, partial resection,
biopsy and exploration alone. The choice of intervention
mainly depended on the extent of the lesion, patients’
physical conditions and surgeon’s opinions. In general,
patients with a localised tumour (such as stage I-11I) would
be given a curative resection as much as possible. Palliative
surgery was performed in patients with unresectable
tumours, AJCC stage IV, poor physical condition or in
emergent situations. However, curative surgery was occa-
sionally attempted on stage IV patients in good physical
condition who only had topical liver metastasis (pancrea-
ticoduodenectomy plus partial resections of liver lobe). As
a principal, patients who were medically suitable and
permissible would be given a potentially curative surgery
when they consented. Follow-up information was obtained
through follow-up ambulatory visits and telephone contacts
with patients or their family members. Survival time was
calculated based on the day of histopathological diagnosis,
and the closing date for analysis of follow-up was June 30,
2010. The study protocol was approved by the Human
Ethics Committee of The First Affiliated Hospital of Sun
Yat-sen University.

Statistical methods

Data were analysed using SPSS software (version 13.0;
SPSS, Inc., Chicago, IL, USA). The chi-square or Fisher
exact tests were used for categorical and ordinal variables.
Survival was calculated according to the Kaplan—Meier
method. Possible prognostic factors influencing survival,
including age, gender, tumour size, tumour location,
histological type, histological differentiation, T-stage, N-
stage, M-stage and resection margin status were first
evaluated by univariate analysis (log-rank test). Only
parameters which showed significance in univariate analy-
sis were further analysed by multivariate analysis (Cox
proportional hazards test). Statistical significance was
determined by a P value of less than 0.05.

Results
Demographics

Of the approximately 27,104,043 out-patient and 441,992
in-patient cases available in our centre during the study
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period, 8,879 patients were diagnosed with GI cancer.
However, only 91 cases were PDCs, accounting for 0.02%
of all hospitalised patients. Fifty-three patients were male
(58.2%). The ratio of male to female was 1.39. Median age
at diagnosis was 55 years (23—89 years). The most common
initial presentations were abdominal pain (56.0%), followed
by anaemia (haemoglobin <100 g/L) (38.5%), nausea/
vomiting (36.3%), weight loss (34.1%) and jaundice
(31.9%). Hypoalbuminaemia (albumin <30 g/L), GI bleed-
ing, ileus and abdominal mass were less common in our
cases (Table 1). The median duration of the symptoms prior
to diagnosis was approximately 3 months.

Tumour location and pathology

Most tumours (67.0%) were located in the second portion
(i.e. descending portion) of the duodenum (D2), followed
by the bulb portion (D1) (11.0%) (Table 2). The mean
diameter of the tumour was 4.2+0.9 cm (range 1.5-9.0 cm).
Histologically, adenocarcinoma (74.7%) and gastrointesti-
nal stromal tumour (GIST) (17.6%) were the most common
types of PDC. Other histological types included neuroen-
docrine carcinoma (6.6%) and adeno-squamous carcinoma
(1.1%) (Table 3). Based on the WHO standard grading
system, 24 (26.4%) cases were well differentiated, 40
(44.0%) were moderately differentiated and 27 (29.7%)
were poorly differentiated.

Adjuvant examinations

Esophagogastroduodenoscopy (EGD) examination detected
PDC tumours in 62 (88.6%) of the 70 PDC patients.
Among the eight false-negative cases, three tumours were
located in the third portion of duodenum (D3), two in the
distal D2, two in the fourth portion (D4) and one at the D2/D3
junction. GI barium radiography was performed on 24 PDC
patients, and a lesion was detected in 20 (83.3%) patients. CT
scan of the abdomen identified a lesion in the duodenum in 46

Table 1 Presentations of PDC patients

Manifestations Patients (n) Percentage (%)
Abdominal pain 51 56.0
Anaemia 35 38.5
Nausea/vomiting 33 36.3
Weight loss 31 34.1
Jaundice 29 31.9
Hypoalbuminaemia 24 26.4
Gastrointestinal bleeding 17 18.7
Ileus 14 15.4
Abdominal mass 10 11.0

PDC primary duodenal cancer

Table 2 Location distribution of PDC

Location Cases (n) Percentage (%)
Bulb portion (D1) 10 11.0
Descending portion (D2) 61 67.0
Transverse portion (D3) 5 5.5
Ascending portion (D4) 5 5.5
D1/D2 2 2.2
D2/D3 5 5.5
D3/D4 3 33

of 62 PDC patients (74.2%). Ultrasonography was also
performed on 69 PDC patients and detected a lesion in 33
patients (47.8%). Neither capsule endoscopy nor enteroscopy
was used in these cases.

Disease stage

TNM staging was available for all patients. TNM classifi-
cation was as follows: [—six cases (6.6%), II—34 (37.4%),
I1—26 (28.6%) and IV—25 (27.5%). Among patients with
distant metastases, 14 were found in the liver (56.0%), and
11 were in other sites. Patients with early stage (I+1I) were
younger than those with advanced stage (III+IV) disease
(median age 54 years compared with 59 years), albeit not
statistically significant (Z=-0.208, P=0.835).

Treatment

Fifty-nine patients underwent potentially curative resection,
55 of whom were histologically confirmed as RO resection.
The other four patients with a microscopically positive
margin (R1) were considered palliative treatment. The
remaining 32 patients were subjected to palliative surgery.
Of the 25 patients with stage IV disease, six patients
underwent attempted curative surgery with Whipple proce-
dure plus topical liver resection, and the remaining 19
received a palliative bypass, partial resection or underwent
biopsy only. Thirteen patients with stage II-III disease
received palliative surgery due to the patient’s poor physical
condition, emergency (such as gastrointestinal bleeding and
intestinal ileus) or unresectable tumours. The median length
of stay (LOS) in the hospital was 28 days, ranging from

Table 3 Different histological types of PDC

Types Cases (1) Percentage (%)
Adenocarcinoma 68 74.7
Gastrointestinal stromal tumour 16 17.6
Neuroendocrine carcinoma 6 6.6
Adeno-squamous carcinoma 1 1.1
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6 days to 137 days. There were no operative deaths. Three
cases with pancreatic fistulae, two with ileus and one with
wound infection occurred in the curative resection group.
Postoperative complications occurred in five patients who
accepted palliative surgery, including two cases of pneu-
monia, two cases of wound infection and one case of ileus.
Postoperative complications were dealt with conservatively.
In addition, only three patients underwent chemotherapy
(leucovorin calcium and fluorouracil): one in the palliative
surgery group and two in the curative resection group.
None of the patients received radiation.

Survival

The mean follow-up time of the patients was 27.9+
25.4 months (range 1 month to 104 months). The overall
1-, 3- and 5-year survival rates were 62.6%, 43.7% and
33.1%, respectively, with a median survival time of
24 months. Curative resection (RO resection) was associated
with longer survival than palliative resection (non-RO
resection or treatment). The 1-, 3- and 5-year survival rates
of patients receiving curative surgery were 81.8%, 62.3%
and 49.3% compared with 33.3%, 19.0% and 7.6% for those
receiving palliative surgery, respectively. The median sur-
vival time for patients undergoing curative surgery
(45 months) was significantly longer than those undergoing
palliative surgery (6 months) (P<0.001) (Fig. 1). In a
subgroup analysis, patients with stage Il tumours with R0
resection (median survival time of 64 months) survived
significantly longer than those with non-RO resection
(9 months) (P=0.007). Patients with stage III tumours with
RO resection (20 months) did not survive significantly
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Fig. 1 Kaplan—Meier survival curves for patients undergoing two
different types of surgery. Patients undergoing curative surgery had
significantly higher survival rate compared with patients undergoing
palliative surgery (P<0.001)
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longer than those with non-R0O resection (11 months) (P=
0.212) possibly because of the small sample size (26
patients). In addition, the median survival time of patients
with R1, R2 and no resection was 6 months, 6 months and
3 months, respectively. There were no significant differ-
ences among these three groups (P=0.052), although
patients without receiving any resection appeared to have
poorer survival possibly due to the small sample size.

Prognostic factors for the potentially curative resection
group

In patients who underwent potentially curative surgery, the
effect of possible prognostic factors on survival time was
evaluated. In univariate analysis, age, N-stage and resection
margin status were found to be significantly associated with
survival time (Table 4, Figs. 2 and 3). These parameters
were then analysed by multivariate model, where only N-
stage (HR=4.012; 95% CI=1.899-8.615) and resection
margin status (HR=4.060; 95% CI=1.379-12.584) were
found to be independent predictors for survival (Table 5).
Patients with GIST survived longer than those with
adenocarcinoma; however, this difference was not statisti-
cally significant (P=0.176) possibly due to the relatively
short follow-up time or the small sample size (Fig. 4).
Gender, tumour size, location, histological differentiation,
T-stage and M-stage did not have a significant effect on
survival (Table 4).

Discussion

PDC is a relatively rare cancer compared to the other
malignancies of the GI tract. To our knowledge, few studies
have addressed PDC adequately, especially in China. Due
to its rarity, PDC has been underdiagnosed by most
physicians. Some physicians even believe that no tumours
will occur in the duodenum or in the small bowel. In our
study, only 0.02% of all hospitalised patients were
diagnosed with PDC. PDC accounted for about 1.0% of
hospitalised patients with GI cancer during this period in
our hospital. Several hypotheses have been proposed to
explain the low incidence of PDC, including the rapid
turnover of duodenal mucosal cells [7, 8], the prompt transit
of the duodenal contents and the sparseness of bacterial
population that minimises the exposure of potential
carcinogens to the duodenum [9, 10]. However, these
hypotheses have not been rigorously tested and the actual
reasons for the low incidence of PDC remain unclear.

Our results were consistent with previous findings
showing that PDCs occurred most often in men and in
elderly patients [4, 11-14]. The median age at diagnosis in
this study was 55 years. The median LOS was 28 days,
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Table 4 Univariate analysis of
factors influencing survival in Variables No. of patients () Median survival (months) P value
59 patients with potentially
curative surgery Age Mean age: 55.1+13.5 years (median=>54) 0.032
Tumour size Mean size: 4.0+1.3 cm (median=4.3) 0.058
Gender 0.866
Male 36 45
Female 23 39
Tumour location 0.305
First+second portion 49 39
Third+fourth portion 10 63
Histological type 0.176
Adenocarcinoma 48 39
GIST 11 NR?
Histological differentiation 0.167
Well 18 64
Moderate 26 45
Poor 15 14
T-stage 0.067
T1+T2 24 64
T3+T4 35 36
N-stage <0.001
NO 34 64
N1 25 17
M-stage 0.201
MO 53 45
NR not reached to median Ml 6 9
survival rates of 50.0%; Resection margin status 0.004
adenocarcinoma included RO 55 45
adenocarcinoma and other RI1/R2 4 6

histological types except GIST

which was similar to previous findings [12, 15]. Clinically,
the majority of patients with PDCs usually presented with
nonspecific signs and symptoms. In our study, the most
common symptoms were abdominal pain, anaemia and
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Fig. 2 Kaplan—Meier survival curves for patients with different types
of lymph node status. Patients with negative lymph node metastasis
had significantly higher survival rate compared with patients with
positive lymph node metastasis (P<0.001)

nausea/vomiting, in agreement with previous reports [12—
14, 16, 17]. Nonspecific or insidious signs and symptoms
often lead to a delayed diagnosis or misdiagnosis. In our
study, the median time of symptom presentation prior to
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Fig. 3 Kaplan—Meier survival curves for patients with different types
of resection margin. Patients with RO resection had significantly
higher survival rate compared with patients with R1/R2 resection (P=
0.004)
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Table 5 Multivariate analysis

of factors associated with Variables B SE Wald df  Pvalue Hazard ratio  95% CI

survival in 59 patients with

potentia]]y curative surgery Age 0.004 0.014 0.073 1 0.787 1.004 0.977-1.031
N-stage 1.398  0.386 13.128 1 <0.001 4.012 1.899-8.615
Resection margin status ~ 1.427  0.564 6.397 1 0.012 4.060 1.379-12.584

diagnosis was approximately 3 months, which was shorter
than reported in some other studies [4, 18-20]. There might
be two major reasons. First, the presenting symptoms
associated with PDC are usually nonspecific. Thus, they
are often attributed to other upper GI problems, such as
peptic ulcer and gastric cancers. In China, in particular,
gastric cancer is more prevalent than in the USA and
Europe. Second, the cost of EGD examination is much
lower in China (about $40 US) than that in the USA and
Europe. Therefore, EGD is routinely chosen as a screening
tool to exclude upper GI cancers for patients who present
with similar complaints. EGD is a valuable diagnostic
procedure to detect PDCs, because EGD allows the visual-
isation of the entire duodenum, especially the bulb and
proximal descending regions. Recent studies have found
that EGD detects about 90% of the duodenal cancers [4,
16-23]. In our study, EGD diagnosed 88.6% of PDC
cancers. Gl barium radiography is another important
diagnostic method used to detect bowel abnormalities and
reportedly detects 70-90% of duodenal lesions [4, 17-19,
21, 23]. In our study, it was able to detect a tumour in
83.3% of patients subsequently diagnosed with PDC. The
role of CT scans in diagnosing duodenal cancer has not
been thoroughly addressed, although it was reported to be
useful in detecting bowel disease, including tumours [24]. It
identified a lesion in the duodenum in 74.2% PDC patients
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Fig. 4 Kaplan—Meier survival curves for patients with different

histological types. No statistical significance was found between
PDC patients with adenocarcinoma and GIST (P=0.176)
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in our study. One retrospective study found that CT scans
were valuable in predicting malignancy of a duodenal
lesion and might play an important role in staging the tumour
preoperatively and postoperatively [25, 26]. Therefore, CT
scan cannot only be used to demonstrate sites of distant
metastases but also be used to investigate bowel abnormal-
ities more generally. However, its value in detecting PDCs
still requires further clinical study. Ultrasonography could
only detect tumours in 47.8% of patients ultimately
diagnosed with PDC. This suggested that it had a poor
sensitivity for PDC, although it might be occasionally
valuable in making differential diagnosis.

Previous reports showed that tumours occurred more
frequently in the second portion of the duodenum [12, 15,
16, 23, 27], which was further confirmed in our study,
where we found that 67.0% of tumours occurred in D2. It
has been speculated that the high concentration of PDC in
the descending portion might implicate bile as a possible
carcinogenic factor, although the accurate mechanism is
still unclear [28, 29]. Adenocarcinoma was the most
common type of PDCs (74.7%) and was always better
differentiated (70.4%), which was similar to the findings of
previous reports [4, 12, 16, 19, 27].

The overall 5-year survival rate was 33.1% in our study,
in accordance with previous reports ranging from 7.9% to
47% [4, 12, 13, 15-22, 26, 27, 30]. The survival rates
might depend on the stage and operative modality of
patients included. In our study, the RO resection rate was
60.4%, similar to other reports [14—-19, 21, 22, 26]. Recent
studies reported that 5-year survival rates ranged from 25%
to 54% for patients who accepted curative surgery [14, 15,
17, 18, 22, 27]. In our study, survival rate after curative
surgery was comparable with previous reports, with 3- and
5-year survival rates of 62.3% and 49.3%, respectively, and
was significantly higher than those patients who underwent
palliative treatment (median survival 45 months vs.
6 months). Consistent with previous findings, the survival
rates suggested that curative surgery might provide more
favourable outcomes than palliative operations [12-22, 26,
27, 30]. Resection is the only method of cure. Pancreati-
coduodenectomy remains the standard procedure of choice
in resection of duodenal cancer, especially for the proximal
duodenum, mostly likely due to the theoretical advantage of
en bloc resection with lymphadenectomy. In addition, wide
segmental resection was reported to be appropriate for
locally distal tumours (especially for the third and fourth
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portions of the duodenum). It could also acquire a good
outcome with a lower morbidity [15, 17, 18, 21, 22, 31].
Therefore, curative surgery should be pursued to acquire a
favourable outcome. In addition, patients with R1/R2
appeared to survive longer than those without any resec-
tion, which might be related to patients’ physical conditions
and clinical stage. However, no significant difference was
achieved possibly due to the small sample size.

Gender, age, tumour size, location, histological types,
histological differentiation, T-stage, N-stage, M-stage and
resection margin were considered possible prognostic
factors associated with survival time for patients who
received potentially curative surgery. In our study, gender,
age, tumour size, location, histological differentiation and
T-stage did not have a significant effect on the survival
time. However, not all of our findings were consistent with
previous reports, especially for histological differentiation,
T-stage and tumour size [13-16, 18, 19, 22, 26, 27, 30]. In
regard to the histological type, adenocarcinoma and GIST
were two main types of PDC. They originate from different
tissues—epithelium and mesenchyma, respectively. Patients
with GIST survived longer than those with adenocarcino-
ma; however, the difference was not statistically significant
possibly due to the relatively short follow-up time or the
small sample size. Further study is needed to elucidate
possible effects of the histological type on survival time.
Distant metastasis was a poor prognosis for survival [30].
They were always subjected to palliative surgery. However,
six patients with stage M1 but with singular liver lobe
metastasis and tumours which could be completely resected
received curative surgery in our study. In the potentially
curative surgery group, patients with stage MO survived
longer than those with stage M1, but without significant
difference, possibly due to a small sample of M1 patients.
The role of nodal metastasis in patients with resected
duodenal lesions remains unknown. It was reported to be
associated with poor prognosis by some studies [22, 27,
32-34], although others did not find a significant result [4,
13-16, 18, 30]. In our study, for patients who underwent
potentially curative surgery, nodal metastasis was associat-
ed with decreased survival time, confirmed by both
univariate and multivariate analysis. The median survival
time for a patient with positive nodes was 17 months
compared to 64 months for node-negative patients. This
indicates that early detection without lymph node involve-
ment would result in a better prognosis. However, the
association between nodal status and survival still requires
a large-scale multicentre evaluation. In addition, resection
margin involvement was generally believed to be critical to
survival in duodenal adenocarcinoma [13, 22, 30]. Our
study confirmed that a negative margin (RO resection) was
another favourable prognostic factor in both univariate and
multivariate models, suggesting that a clean resection

margin is important for survival. Complete resection (RO)
with a negative margin should be pursued when possible.

Conclusion

Our analysis of patients from a single tertiary centre in
South China found that PDCs were rare. We found that
there were no specific signs and symptoms for PDCs. Both
low incidence and nonspecific presentations contributed to
the delayed or missed diagnoses. PDCs occurred mostly in
the second portion of the duodenum, and adenocarcinoma
was the most common histological type. EGD and GI
barium radiography were valuable for diagnosis and might
ultimately be considered as a routine screening test for this
rare tumour. Improved awareness and aggressive use of
many different diagnostic adjuvant examinations will result
in an earlier diagnosis of the disease, which improves
chances for resectability. Patients’ long-term survival is
directly associated with nodal status and resection margins,
and can be improved significantly by early detection and
curative treatment, which achieves complete resection with
negative margin.
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