L))

Check for
updates

Original Article

Prognostic factors for overall survival in patients with primary
duodenal adenocarcinoma

Teng-Yan Li, Qi-Chen Chen, Hong Zhao, Ye-Fan Zhang, Jian-Jun Zhao, Jian-Qiang Cai

Department of Hepatobiliary Surgery, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of
Medical Sciences and Peking Union Medical College, Beijing, China

Contributions: (I) Conception and design: TY Li; (II) Administrative support: Z Hong, JQ Cai; (III) Provision of study materials or patients: All
authors; (IV) Collection and assembly of data: TY Li; (V) Data analysis and interpretation: TY Li, QC Chen; (VI) Manuscript writing: All authors; (VII)
Final approval of manuscript: All authors.

Correspondence to: Jian-Qiang Cai. Department of Hepatobiliary Surgery, National Cancer Center/National Clinical Research Center for Cancer/
Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, No. 17 Nanli, Panjiayuan, Chaoyang District, Beijing
100021, China. Email: caijianqiang188@sina.com.

Background: The complete resection of primary duodenal adenocarcinoma (PDA) offers a chance for a
cure, but the clinical and pathological characteristics of survivors have not been well studied.

Methods: Patients with stage I-III PDA who underwent surgical resection between 2013 and 2018 were
identified retrospectively and followed until December 2019. All patients are from the Cancer Hospital
Chinese Academy of Medical Sciences. The clinical and pathological information of the patients, such as
age, gender, tumor location, operative procedure, pathologic features, TNM stage, common presenting
symptoms, lymph node dissection status, serum tumor markers, etc., was collected in detail. The Kaplan-
Meier method and a Cox proportional hazards model were used for the survival analysis.

Results: In total, 85 patients with PDA were eligible for this study. Among these patients, 48 were male
(56.5%), 37 were female (43.5%), the median age was 59 (range, 22-79) years, 44 (51.8%) patients were aged
<60 years, and 41 (48.2%) patients were aged >60 years. The 1-, 3-, and 5-year survival rates were 93.7%,
79.4%, and 64.9%, respectively. The median overall survival (OS) was 27 months (range, 2-82 months),
and the median follow-up was 27 months (range, 3-82 months). The patients with stage III disease had the
worst prognosis (P=0.001). The univariate analysis showed that lymph node positivity (P=0.000), the N stage
(P=0.000), the TNM stage (P=0.001) and carbohydrate antigen 19-9 (CA19-9) positivity (P=0.038) were
related to OS. However, the total number of lymph nodes (LN) retrieved (P=0.723), tumor differentiation
(P=0.136), carcinoembryonic antigen (CEA) (P=0.812), gender (P=0.477), operation type (P=0.860), tumor
size (P=0.869), tumor site (P=0.120), age (P=0.733), intraoperative blood loss (P=0.660), and intraoperative
blood transfusion (P=0.748) were not correlated with OS. The multivariate analysis suggested that the lymph
node status was an independent prognostic risk factor for OS.

Conclusions: In our study the median OS was 27 months (range, 2-82 months), and the 5-year survival
rates was 64.9%. The lymph node status was the only prognostic factor for OS in PDA.
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Introduction mucosal glandular epithelium. The diagnosis of duodenal
Primary duodenal adenocarcinoma (PDA) is a rare adenocarcinoma should exclude malignant tumors of the

malignant tumor that originates from the duodenal ampulla of Vater, the lower end of the common bile duct
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and the head of the pancreas. Its incidence accounts for
0.05% of all malignant tumors and 0.5% of gastrointestinal
tumors (1-3). Although considerable research has been
performed, thus far, most studies were not well designed.
Due to its low incidence, to date, there are no randomized
controlled trials, and the number of cases in some
studies was small, while other studies lacked pathological
information and serum tumor markers. Our understanding
of the natural history of and predictors of survival in PDA
remains incomplete.

There is no international consensus regarding the best
treatment strategy and prognosis of the disease. Some
scholars believe that pancreaticoduodenectomy (PD) is
applicable to all PDAs (4). However, other scholars believe
that endoscopic mucosal resection (EMR) and endoscopic
submucosal dissection (ESD) can be used as effective
treatments (4-6). In Poultsides’s (7) study, the overall
survival (OS) rates at 5 years were 48%, and the number of
lymph nodes involved by metastasis decreased the 5-year
survival. In Cloyd’s (5) study, the median OS was 38 months
following simple resection (SR) and 29 months following
radical resection (RR). The 5-year OS rates were 41.3%
following SR and 37.6 following RR (P=0.89).

Several studies reported that the main factors
predicting survival after resection of PDA were the tumor
margin (8), tumor grade, presenting symptoms, lesion
size, lymph node involvement and presence of metastases
(2,6,9). However, Poultsides et al. (7) reported that only
lymph node metastasis was an independent predictor of OS.
Given the controversy regarding the prognosis of PDA and
surgical methods, we evaluated our institution’s experience
with these rare tumors. In this study, a retrospective study
of 85 PDA patients was conducted to analyze their clinical
characteristics and evaluate the factors that affect OS.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1280).

Methods
Subjects

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by the Ethics Committee of the Cancer
Hospital, Chinese Academy of Medical Sciences (ID:
NCC2019C-016), and informed consent was taken from all
the patients. The study population included patients from
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the Cancer Hospital Chinese Academy of Medical Sciences
who were admitted between January 2013 and November
2018. Patients with adenocarcinoma arising from the
ampulla of Vater were excluded.

Measures and procedures

Clinical data, such as the patients’ demographics, presenting
symptoms, preoperative levels of carcinoembryonic antigen
(CEA) and carbohydrate antigen 19-9 (CA19-9), tumor
location, tumor size, operation type, intraoperative blood
loss, intraoperative blood transfusion, and pathologic stage,
were reviewed, and pathologic data, including the histologic
grade, T stage, N stage, nodal metastasis, and number
of nodes involved and examined, were also reviewed. All
information is summarized in 7able 1. The TNM staging
of the tumors was based on the 8th edition of the American
Joint Committee on Cancer (AJCC) (in 2018).

Outcomes

The current vital status of the patients was determined
from the medical records in the follow-up clinic or by
telephone interviews with the patients or their family. OS
was our outcome and defined as the period from the time
of pathological diagnosis to the time of death or the last
follow-up. The last follow-up date was November 20, 2019.

Statistical analysis

SPSS 23.0 software was used for the statistical analysis. The
continuous variables are represented as the median (range).
The Kaplan-Meier method was used to calculate the
survival rate and draw the survival curves. The log rank test
was used for the single factor analysis, and a Cox regression
model was used for the multivariate analysis. P<0.05 was
considered statistically significant.

Results
Patient cobort demographics

In total, all 85 patients were confirmed by pathology to
have PDA. All patients underwent RO resection. Among
these patients, 48 were male (56.5%), and 37 were
female (43.5%). The median age was 59 years (range,
22-79 years); 44 (51.8%) patients were aged <60 years, and
41 (48.2%) patients were aged >60 years. We used D1, D2,
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Table 1 Patient and tumour characteristics at initial diagnosis

Characteristics

Values (total n=85)

Patient/tumor demographics
Age (years), median (range)
Male sex, n (%)

Median follow-up period (months), median
(range)

Median survival time (months), median
(range)

Tumor location, n (%)
D1
D2
D3
D4
Operative procedure, n (%)
Endoscopic resection
Classic PD
Partial duodenal resection
Local tumor resection
Pathologic features
Differentiation, n (%)
Well
Moderate
Poor
T stage, n (%)
Tis
T1a
T1b
T2
T3
T4
N stage, n (%)
NO
N1
N2
M stage, n (%)
Mo
M1

59 (22 to 79)

48 (56.5)
27 (3 to 82)

27 (2 to 82)

20 (23.5)
51 (60.0)
14 (16.5)

4(4.7)
10 (11.8)
4(4.7)
12 (14.1)
19 (22.3)
36 (42.4)

52 (61.2)
17 (20.0)
16 (16.8)

88 (100.0)
0(0.0)

Table 1 (continued)
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Table 1 (continued)

Characteristics Values (total n=85)

TNM stage, n (%)
0 44.7)
[ 23 (27.1)
1l 25 (29.4)
1l 33 (38.8)

Common presenting symptoms, n (%)

Abdominal pain 53 (62.4)
Jaundice 35 (41.2)
Weight loss 15 (17.6)
Vomiting 11 (12.9)
RO 85 (100.0)

Median tumor diameter (cm), median (range) 3.0 (0.8 to 8.3)

D1, the upper portion of duodenum; D2, the descending
portion of duodenum; D3, the horizontal portion of
duodenum; D4, the ascending portion of the duodenum; PD,
pancreaticoduodenectomy ; TNM stage, the TNM staging
of the tumors was based on the 8th edition of the American
Joint Committee on Cancer (AJCC) (in 2018); T stage, primary
tumor site; N stage, regional lymph node involvement; M stage,
presence or otherwise of distant metastasis spread; Tis, tumor
in situ; RO, no residue disease were observed under microscope
after srugical resection.

D3 and D4 to represent the upper portion, the descending
portion, the horizontal portion and the ascending portion
of the duodenum, and the incidence of each portion was
18.8% (16/85), 76.5% (65/85), 3.5% (3/85), and 1.2%
(1/85), respectively. Among the 85 patients, 1 (1.2%)
patient underwent partial duodenal resection, 3 (3.5%)
patients underwent local tumor resection, 8 (9.4%) patients
underwent endoscopic resection, and 73 (85.9%) patients
underwent Whipple surgery. The common presenting
symptoms included abdominal pain (62.4%, 53/85),
jaundice (41.2%, 35/85), weight loss (17.6%, 15/85), and
vomiting (12.9%, 11/85). The details are provided in Table 1.

Pathological features

We evaluated the T and N stages in detail according to the
8th edition AJCC staging system. In total, 4 (4.7%) patients
were in the Tis stage, 14 (16.5%) patients were in the T'1
stage, 12 (14.1%) patients were in the T2 stage, 19 (22.4%)
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Table 2 Lymph node characteristics

Number of regional lymph node dissection Values (total n=1,402)

Number of regional LNs examined, 17 (4 to 53)

median (range)

Total number of positive lymph node 126

metastases

Number of positive LNs, median (range) 0(0to 25

Number of positive lymph nodes per T

stage, n (%)
T 0(0.0)
T2 3(25.0)
T3 8 (41.2)
T4 22 (61.1)

N, number; LNs, lymph nodes; TNM stage, the TNM staging of
the tumors was based on the 8th edition of the American Joint
Committee on Cancer (AJCC) (in 2018); T stage, primary tumor
site.

1.0

0.4F

Proportion surviving

0.2

0.0 T T
0 20 40 60 80

Months

Figure 1 Overall survival after curative resection for our entire
cohort including 85 patients with PDA. PDA, primary duodenal

adenocarcinoma.

patients were in the T3 stage, and 36 (42.4%) patients were
in the T4 stage. The median tumor diameter was 3.0 cm
(range, 0.8-8.3 cm). In total, 20 (23.5%) patients had well-
differentiated tumors, 51 (60.0%) patients had moderately
differentiated tumors, and 14 (16.5%) patients had poorly
differentiated tumors. In total, 50 (58.8%) patients were in
the NO stage, 17 (20.0%) patients were in the N1 stage, and
16 (18.8%) patients were in the N2 stage. In general, except
for the patients who underwent endoscopic resection and
local tumor resection, 1,402 lymph nodes from 74 patients

© Annals of Palliative Medicine. All rights reserved.

Li et al. Survival and prognosis of PDA

who underwent lymph node dissection were analyzed. The
median number of lymph nodes dissected was 17 (range,
4-53). The total number of positive lymph node metastases
was 126, and the positive lymph node rate was 9.0%
(126/1,402). The positive lymph node rates of the patients
with T1, T2, T3, and T4 tumors were 0% (0/7), 25.0%
(3/12), 42.1% (8/19), and 61.1% (22/36), respectively.
There is a possibility that the deeper the tumor is, the more
likely it is to metastasize through the lymph nodes. The
details are provided in Tables 1,2.

Prognostic factors for overall survival rate after surgical
resection

The median follow-up period was 27 months (range,
3-82 months), and the median survival time was
27.0 months (range, 2-82 months). The 1-, 3-, and
S-year OS rates after RR were 93.7%, 79.4% and 64.9%,
respectively (Figure I). The univariate analysis showed
that the N stage (P<0.001), TNM stage (P=0.001), CA19-
9 status (positive or negative) (P=0.038), and lymph node
positivity (LNP) (P=0.000) were related to OS, and all
these factors were related to worse outcomes (Table 3,
Figure 2). Several studies previously reported that the
higher the number of lymph node dissections, the better
the OS (7,10-12). We divided these patients into 3 groups
according to the median number of lymph nodes dissected.
The number of lymph node dissections in group 1 was
<5, the number of lymph node dissections in group 2
was between 6 and 16, and the number of lymph node
dissections in group 3 was >17. However, we found
that the number of total lymph nodes (TLN) retrieved
was not associated with OS (P=0.723). Then, we further
analyzed the relationship between OS and the retrieved
number of lymph nodes. We divided the patients into two
groups according to the median number of lymph nodes
and compared the prognosis of NO and N+ in the two
groups but found no correlation (P=0.960). Additionally,
we did not find any relationships between OS and tumor
differentiation (P=0.136), CEA (P=0.812), gender (P=0.477),
operation type (P=0.860), tumor size (P=0.869), tumor
site (P=0.120), age (P=0.733), intraoperative blood loss
(P=0.660), or intraoperative blood transfusion (P=0.748)
(Figure 2). These findings are inconsistent with those in
previous research reports (13,14). The T stage and total
operation time may have an effect on OS, and the T stage
was associated with a poor OS (P=0.054). As mentioned
above, the higher the T stage, the greater the positive rate
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Table 3 Univariate and Multivariate analysis for overall survival in patients with PDA

Variables N UV (95% ClI) P value MV HR (95% ClI) P value
Age, years 0.733
<59 40 41.527-62.411
>59 45 50.203-70.415
Sex 0.477
Male 48 44.120-66.711
Female 37 49.231-69.668
CEA, ng/mL 0.812
<5 60 50.985-68.552
>5 8 24.664-41.670
CA19-9, U/mL 0.038 - 0.242
<27.0 46 55.159-73.050
>27.0 22 23.782-38.290
Operative type 0.860
Classical PD 73 -
Partial duodenal resection 1 -
Local tumor resection 3 -
Endoscopic resection 8 -
Operation time 0.187 - 0.193
<288 43 38.469-64.934
>288 38 57.400-75.298
Intraoperative blood loss (mL) 0.660
<200 31 45.190-70.406
>200 51 51.018-70.382
Intraoperative blood transfusion (mL) 0.748
0 52 51.469-70.549
>1 30 43.932-71.296
Differentiation 0.136
Well 20 61.214-84.641
Moderate 51 45.129-63.414
Poor 14 28.694-63.235
T stage 0.054
Tis 4 _
T1 14 -
T2 12 -
T3 19 -
T4 36 -

Table 3 (continued)
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Table 3 (continued)
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Variables N UV (95% Cl) P value MV HR (95% Cl) P value
N stage 0.000
NO 50 62.451-78.064
N1 17 24.445-54.718
N2 16 19.576-47.090
TNM stage 0.001
0 4 -
| 23 -
Il 25 -
1 33 -
Total lymph node (TLN) retrieval 0.723
<17 45 47.814-70.467
>17 40 43.461-65.625
Lymph node positive (LNP) 0.000 0.245 (0.080-0.745) 0.013
0 40 62.705-78.144
>1 30 26.127-48.676
Tumor size (cm) 0.869
<3 33 42.844-65.122
=3 46 46.767-66.897
Tumor site 0.120
D1 16 35.150-67.201
D2 65 53.098-70.897
D3 3 4.720-30.613
D4 1 29.000-29.000

PDA, primary duodenal adenocarcinoma; N, number; UV, univariate analysis; Cl, confidence interval; MV, multivariate analysis; HR, hazard
ratio; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9; PD, pancreaticoduodenectomy; TNM stage, the TNM staging
of the tumors was based on the 8th edition of the American Joint Committee on Cancer (AJCC) (in 2018); T stage, primary tumor site; N
stage, regional lymph node involvement; M stage, presence or otherwise of distant metastasis spread; Tis, tumor in situ; TLN, total lymph
node; LNP, lymph node positive; D1, the upper portion of duodenum; D2, the descending portion of duodenum; D3, the horizontal portion

of duodenum; D4, the ascending portion of the duodenum.

of lymph node metastasis. We used a bivariate correlation
analysis to compare the correlation between the T stage
and N stage, and there was a high correlation between these
two variables (r=0.478, P=0.01 (sig. 2-tailed). The length of
the operation time was associated with a good OS (P=0.053)
perhaps because more thorough surgical dissections require
more time. We included the lymph node status, CA19-9
status, and length of operation time in the Cox regression
model for the multifactor analysis, and the results suggested
that the lymph node status is an independent risk factor for
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OS (Tuble 3).

Discussion

In the previous literature, several studies reported the
OS in PDA; Poultsides (7) reported that the OS rates at
5 years were 48% in their study. Lee (9) reported 3- and
S-year survival rates of 52.9% and 44.1%, respectively. In
Cloyd’s (5) study, the median OS was 38 months following
SR and 29 months following RR. The 5-year OS rates were
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Figure 2 Risk factors associated with poor overall survival. (A) Lymph node status; (B) N stage; (C) TNM stage; (D) CA19-9 status. TNM
stage, the TNM staging of the tumors was based on the 8th edition of the American Joint Committee on Cancer (AJCC) (in 2018); T

stage, primary tumor site; N stage, regional lymph node involvement; M stage, presence or otherwise of distant metastasis spread; CA19-9,

carbohydrate antigen.

41.3% following SR and 37.6 following RR (P=0.89).

In our study, the median OS was 27 months (range,
2-82 months), and the 1-, 3-, and 5-year survival rates
were 93.7%, 79.4%, and 64.9%, respectively. By using a
univariate analysis, we found that the tumor site (P=0.120),
tumor grade (P=0.136) and gender (P=0.477) were not
independent prognostic factors. There was no significant
difference in the survival rates among patients with different
operation types (P=0.784). We failed to demonstrate that
as the number of lymph node dissections increased, the
patients’ OS improved. However, we confirmed that lymph
node positivity and the N stage were related to poor OS.
As the lymph node positivity rate and N stage increased,
the survival rate of the patients significantly decreased (the
S-year OS of pNO vs. pN+ was 82.9% vs. 37.5% (P=0.000),
and the 5-year OS of pNO vs. pN1 vs. pN2 was 77.9%
vs. 53.0% wvs. 26.7% (P=0.000), respectively). We also
found that the TNM stage and CA19-9 status affected the
survival of the patients. Our further research found that
the T stage and N stage are correlated, suggesting that
as the depth of tumor invasion increases, the probability

© Annals of Palliative Medicine. All rights reserved.

of tumor metastasis through lymph nodes increases, and
more attention should be paid to lymph node dissection.
We further included the lymph node status, CA19-9 status,
and length of operation in the Cox regression analysis and
found that the lymph node status was the only independent
influencing factor. Our research emphasizes the acquisition
of positive lymph nodes rather than a mere increase in
number, which is worthy of attention in future research.
Approximately 50% of small bowel adenocarcinomas
occur in the duodenum, while the incidences in the jejunum
and ileum are 30% and 20%, respectively (15). Previous
studies have shown that the prognosis of PDA is much
worse than that of other small intestinal tumors (16,17).
Therefore, further studies investigating the prognostic
factors of duodenal adenocarcinoma could help better guide
clinical operations and improve the OS rate of patients.
Regarding PDA, pancreatoduodenectomy is the most
common surgical method. However, different opinions
exist, as Jordan ez /. (5) found that when considering the
surgery type, RR (defined as the removal of the primary
site with a resection in continuity with other organs) was
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not associated with improved survival compared with
SR (defined as the simple removal of the primary site)
(5-year OS rates of 41.3% for SR vs. 37.6% for RR;
P>0.05). Oka er al. (18) also reported a case series of
early primary nonampullary DA; in their study, 13 of
the 17 patients (76.5%) treated by EMR had no severe
complications or disease recurrence. Both Valli ez al. (19)
and Oka er al. (18) indicated that endoscopic resection
appears to be a safe and efficient treatment for carefully
selected patients with early primary nonampullary duodenal
carcinoma. In our study, there was no significant difference
in the survival rates among patients with different operation
types (P=0.784) as mentioned above. Notably, in our study
cohort, there were fewer patients with early-stage cancer
(Tis, T1a disease) (13.3%, 10/75) in the mucosa than other
studies (4) likely because esophagoscopy and
gastroduodenoscopy are not very popular in China, and
many patients were in the middle and late stages of the
disease when they were identified.

In Huang’s (20) study, the authors attempted to
determine the prognostic factors related to the OS time and
the possible impact of obstructive jaundice (OJ) on survival.
Cigarette smoking, cytology, the TNM stage, aspartate
aminotransferase (AST), OJ, and cancer-directed surgeries
(CDS) were significant factors related to OS in a univariate
analysis. The independent predictors of long-term survival
were CDS, the TNM stage, cytology, cigarette smoking,
and AST using a Cox proportional hazards model. However,
notably, the study cohort was very small and included only
23 patients. The mean follow-up time was 15.1 months,
and the median OS was 5.9+2.5 months. Both time spans
were short, and there was no information regarding lymph
node dissection since the TNNM staging system changed
during the past decades. Therefore, the credibility of this
experimental conclusion is not high.

Several retrospective studies have indicated that other
factors associated with a worse prognosis include poorly
differentiated tumors, tumor location and the male
gender (21). However, by using a univariate analysis, in our
study, we found that the tumor site (P=0.120), tumor grade
(P=0.136) and gender (P=0.477) were not independent
prognostic factors likely because in our study, only one case
was located in the ascending portion of the duodenum.

For lymphadenectomy, the 8th AJCC guidelines
recommend at least six lymph nodes be excised and
evaluated for the accurate N staging of duodenal or small
bowel adenocarcinoma. Compared with the 7th edition,
N1 was redefined as one or two positive nodes, and N2 was
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redefined as more than two positive nodes. However, the
optimal extent of resection and lymphadenectomy has not
been well defined, and the ongoing debate has continued
for many years (22).

Several single-institution, retrospective studies
have demonstrated that lymph node involvement in
surgical specimens has an adverse impact on survival
(2,4,6,7,9-12,17,23,24). Dabaja et al. (21) reported decreased
survival in patients with nodal involvement compared
with patients with no nodal involvement (median survival
22 vs. 78 months). Sarela ez 4. (10) demonstrated that
the pN category was an independent significant adverse
prognostic factor (5-year disease-specific survival: pNO,
83% vs. pN+, 56%; P=0.03). These authors believed that
for duodenal adenocarcinoma, the number of lymph node
dissections should be greater than 15; otherwise, the N
stage may be reduced, resulting in a significant worsening
in prognosis. Wilhelm ez /. (11) conducted a population-
based propensity score-adjusted investigation of small bowel
adenocarcinoma. Their study indicated an increased OS
(HR 0.67, 95% CI: 0.50-0.89, P<0.001) and cancer-specific
survival (HR 0.67, 95% CI: 0.49-0.92, P=0.013) in patients
with 9+ retrieved lymph nodes. Thus, these authors believed
that at least 9 regional lymph nodes should be retrieved
from adenocarcinoma of the small intestine to improve
survival. However, in this study, the authors focused on
patients with stage III small bowel adenocarcinoma, and
there was no distinction among the duodenum, jejunum,
and ileum. These studies highlight the importance of
lymphadenectomy.

Numerous studies have shown that as the number of
lymph node dissections increases, the long-term survival
of patients simultaneously increases (25), but surgeons
also need to simultaneously assess the possible increased
perioperative risks, such as chyle leak, intestinal dysfunction,
and mortality. Our research emphasizes the acquisition of
positive lymph nodes rather than a mere increase in number,
which could be worthy of attention in future research.

Several recent studies have also explored the impact
of other factors on the survival of PDA patients
(14,20,26,27). Ecker et al. (27) compared the survival rates
of patients treated with chemotherapy, radiotherapy, and
surgery; however, interestingly, there was no difference
in OS between the chemotherapy and combination
chemoradiotherapy cohorts after surgical resection, thereby
highlighting the importance of complete surgical extirpation
in patients with locally aggressive tumors. A recent study by
Wang ez al. (26) using the SEER database found that marital
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status also has a significant impact on the OS of PDA
patients and that married patients have significantly longer
survival times than unmarried patients.

There are some risk conditions that may contribute
to the development of PDA, such as hereditary polyposis
syndromes, von Recklinghausen’s disease, Lynch’s
syndrome, adult celiac disease, and Peutz-Jeghers syndrome
(14,28). However, due to research limitations, we could
not fully include these factors. Furthermore, due to the
limitations inherent in the retrospective nature of the
study, it is inevitable that patients will be lost during
follow-up, and it is difficult to ensure the integrity of the
data. Our study is a single-center retrospective study with
a small sample size, limiting the in-depth discussion of
PDA. However, because PDA is a rare disease, designing
randomized controlled experiments is time consuming and
laborious and has low feasibility. Therefore, in the future,
we may use more central data for in-depth research.

Conclusions

Despite all limitations, in our study the median OS was
27 months (range, 2-82 months), and the 5-year survival
rates was 64.9%. Our analysis suggests that the lymph node
status is the only independent risk factor for OS. Simply
increasing the number of lymph node dissections does
not significantly improve the survival prognosis. Perhaps
we should refer to the pattern of lymph node dissection
in breast cancer and pay more attention to the strategy of
positive lymph node detection.
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