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Prognostic value of the lymph node metastasis in patients with
ampulla of Vater cancer after surgical resection
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Backgrounds/Aims: Patients with Ampulla of Vater cancer have a better prognosis than those with other periampullary
cancers. This study aimed to determine the prognostic impact of lymph node metastasis on survival in patients with
ampulla of Vater cancer after surgical resection. Methods: From 1991 to 2016, we retrospectively reviewed data on
104 patients with ampulla of Vater cancer who had received pancreaticoduodenectomy. Clinicopathologic factors such
as lymph node ratio (LNR) and number of metastatic lymph nodes that influence survival were statistically analyzed.
Results: 5-year survival rate after resection was 57.8%. Mean number of retrieved and metastatic lymph nodes was
13 and 0.95, respectively. In patients with lymph node metastasis, the median number of metastatic lymph nodes
and was 1, and the mean LNR was 0.18. LNR ＞0.2 was a significant prognostic factor for overall survival. Patients
with 0 or 1 metastatic lymph nodes had better survival than those with ≥2 metastatic lymph nodes. Univariate analysis
revealed that histologic differentiation of tumor, lymph node metastasis, and T stage were significant prognostic factors
for overall survival. Multivariate analysis revealed that tumor differentiation and number of metastatic lymph nodes were
independent prognostic factors for survival. Conclusions: Pancreaticoduodenectomy is an appropriate surgical procedure with acceptable long-term survival for ampulla of Vater cancer. Patients with LNR ＞0.2 and ≥2 positive lymph
node metastasis had a poor survival. Tumor differentiation and ≥2 metastatic lymph nodes were independent significant prognostic factors for overall survival. Curative resection with lymph node dissection might control lymph node
spread and enhance survival outcomes. (Ann Hepatobiliary Pancreat Surg 2021;25:90-96)
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INTRODUCTION

American Joint Committee on Cancer (AJCC) staging
system, N stage was divided into N0, N1, and N2. N1

Ampulla of Vater cancer is an uncommon malignancy

is defined as the presence of 1-3 metastatic lymph nodes,

among gastrointestinal neoplasms.1 It is defined as a ma-

while N2 is defined as the presence of ＞3 metastatic

lignant neoplasm involving the papilla of Vater, formed

6
lymph nodes. Several lymph node parameters, such as

by the union of the duodenum, the pancreatic duct, and

number of metastatic lymph nodes, total number of re-

the common bile duct. Patients with Ampulla of Vater

trieved lymph nodes, and lymph node ratio (LNR), have

cancer have a better prognosis than those with other peri-

been studied to predict overall survival.

2,3

5,7

Pancre-

This study aimed to determine the prognostic impact of

atoduodenectomy is the preferred procedure for curative

lymph node metastasis on survival in patients with ampul-

resection. However, the role of adjuvant chemotherapy

la of Vater cancer after surgical resection. The impact of

has not been elucidated.

metastatic LNR and number of lymph node metastasis on

ampullary malignancies after surgical resection.

Various prognostic factors influence survival after sur-

survival was investigated.

gical resection for Ampulla of Vater cancer. Lymph node
metastasis is a well-known significant prognostic factor in
periampullary malignancy.4,5 In the 8th edition of the
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rized based on the presence or absence of metastasis and
number of metastatic lymph nodes. LNR is defined as the

Patients and selection criteria
This study enrolled 128 patients with ampulla of Vater
cancer who underwent surgery. We retrospectively evaulated demographic, clinical, and pathologic data from
Korea University Medical Center Guro Hospital from
1991 to 2016. Patients who were diagnosed with ampulla
of Vater cancer by pathological examination and underwent R0 resection for curative and margin free resection
as well as Whipple’s operation or pylorus-preserving pancreaticoduodenectomy were included.
Patients with underwent R1 or R2 resection and transduodenal ampullectomy were excluded. Compared to pancreaticoduodenectomy, transduodenal ampullectomy is
more limited in achieving appropriate lymph node dissection. Finally, 104 patients were included in this study.
Clinicopathological evaluation
The characteristics of all pathologic specimens were
evaluated by pathologists at Korea University Medical
Center Guro Hospital. The following clinicopathological
factors were reviewed: age, sex, tumor size, tumor ulceration, tumor infiltration, tumor differentiation, vascular
and perineural invasion, lymph node metastasis, number
of metastatic lymph nodes, number of retrieved lymph nodes, LNR, T stage, TMN stage, and administration of adjuvant therapy.
We especially focused on the lymph node status, which
includes lymph node metastasis, number of metastatic
lymph nodes, and LNR. Lymph node metastasis is catego-

ratio of metastatic lymph nodes to total resected lymph
nodes. We analysed the patients who received pancreaticoduodenectomy. And the lymph nodes were retrieved
were peripancreatic, paraduodenal lymph nodes, retropancreatic lymph nodes and lymph nodes along the hepatic arterh, portal vein, hepatoduodenal ligament.
Pathological findings and TNM classification were
th

staged according to the 8 edition of the AJCC for ampul6

lary carcinoma.

Statistical analysis
All statistical analyses were carried out using IBM
SPSS v 25.0 (SPSS, Inc, Chicago, IL). Clinicopathologic
factors such as LNR and number of metastatic lymph nodes that influence survival were statistically analyzed using the Kaplan–Meier method. The chi-square test was
used to compare the study groups. Overall survival and
disease-free survival rates were estimated using the
Kaplan–Meier method. The Cox proportional hazard model was used to identify factors that influence survival.
Statistical significance was set at p＜0.05.

RESULTS
Clinicopathologic factors
This study included 104 patients who underwent pancreaticoduodenectomy and R0 operation for Ampulla of
Vater cancer. Patients who received underwent R1 resection, R2 resection, or transduodenal ampullectomy were

Fig. 1. Overall survival (A) and disease survival curve (B) of patients with Ampulla of Vater cancer after surgical resection.
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in 66 patients. Perineural invasion was found in 15

Well-differentiated tumors were found in 38 patients,

patients. Patients were categorized into stage I (n=36), II

and moderately or poorly differentiated tumors were found

(n=26), and III (n=42) according to the AJCC TNM staging system. Furthermore, 18, 25, and 61 patients had T1,

Table 1. Univariate analysis of clinicopathological factors affecting overall survival in patients with ampulla of Vater cancer following surgical resection
Factor

No

5 YSR

Age
＜65
≥65
Sex
M
F
Size of tumor
≤3 cm
＞3 cm
Ulceration of tumor
Nonulcerative
Ulcerative
Infiltration of tumor
Noninfiltrative
Infiltrative
Differentiation
Well
Moderate and poor
Vascular invasion
No
Yes
Perineural invasion
No
Yes
LN metastasis
No
Yes
No of metastatic LN
0 or 1
≥2
No of retrieved LNs
≤11
＞12
LNR
≤0.2
＞0.2
T stage
T1
T2
T3
TNM stage
I
II
III
Adjuvant therapy
No
Yes

57
47

85
19

57.6
57.4

80
24

64.1
58.1

66
38

65.0
54.5

38
66

72.8
46.8

87
17

63.9
44.4

89
15

63.6
34.9

66
38

64.7
48.5

84
20

65.2
33.9

50
54

58.2
62.9

0.872

and retrieved lymph nodes was 1 (range, 1-13) and 15
(range, 8-40), respectively. The median LNR in patients

0.956

0.160

0.162

0.010

0.115

0.068

0.008

0.004

0.842

0.002
93
11

60.2
26.3
0.014

18
25
61

78.7
70.3
42.0

36
26
42

75.5
56.2
43.8

0.001

0.713
54
46

67.7
58.1

0.95 (±1.9), respectively. In patients with lymph node
metastasis (N1 or N2), the median number of metastatic

0.278
52.8
68.6

of retrieved and metastatic lymph nodes was 13 (±8) and

p value

53.9
61.7

63
41

T2, and T3 stage tumors, respectively. The mean number

with metastatic lymph node was 0.18 (±0.18).

Survival analysis
Fig. 1 shows the overall and disease-free survival curve
of patients with Ampulla of Vater cancer after surgery.
The 3-year and 5-year overall survival rate (YSR) was
72% and 57.8%, respectively. The 3-year and 5-year disease-free survival rate was 60.3% and 49.9%, respectively. Recurrence was seen in 48 patients. As shown in
Table 1, lymph node status, lymph node metastasis, number of metastatic lymph node, and LNR are strong factors
that affect overall survival.
Univariate analysis was performed to identify predictors of overall survival among clinicopathological factors (Table 1). In univariate analysis, tumor differentiation
(well/moderate and poor, p=0.010), perineural invasion
(p=0.068), lymph node metastasis (p=0.008), number of
metastatic lymph nodes (0 or 1/≥2, p=0.004), LNR (≤0.2/
＞0.2, p=0.002), T stage (T1/T2/T3, p=0.014), and TNM
stage (I/II/III, p=0.001) were identified as important prognostic factors for overall survival.
Factors that had a p-value of ＜0.1 in univariate analyTable 2. Multivariate analysis of clinicopathological factors
affecting overall survival in patients with ampulla of Vater
cancer following surgical resection
Facor

Hazard
ratio

Perineural invasion
No
Yes
1.749
Differentiation
Well
Mod to poorly
2.021
No of metastatic LNs
0 or 1
≥2
2.285

Confidence
interval

p value

0.810-3.778

0.154

1.013-4.031

0.046

1.191-4.382

0.013
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sis were included in multivariate analysis. Tumor differ-

The presence of lymph node metastasis was a sig-

entiation, perineural invasion, and number of metastatic

nificant prognostic factor affecting overall survival. The

lymph nodes were included in the multivariate analysis

5YSR in the negative and positive lymph node groups

(Table 2). Tumor differentiation (hazard ratio [HR],

was 64.7% and 48.5%, respectively (p=0.008). The num-

2.021; confidence interval [CI], 1.013-4.031; p=0.046) and

ber of retrieved lymph nodes did not affect overall

number of metastatic lymph nodes (HR, 2.285; CI, 1.191-

survival. The number of metastatic lymph nodes was a

4.382; p=0.013) were identified as independent prognostic

significant prognostic factor affecting overall survival

factors for overall survival.

(p=0.004). Patients with 0 or 1 metastatic lymph nodes
demonstrated significant better survival than those with

Lymph node status
Table 1 shows the four factors related to lymph node
status; presence of lymph node metastasis, number of
metastatic lymph nodes, number of retrieved lymph nodes,
and LNR.
In patients with lymph node metastasis, the median
LNR was 0.18 (±0.18). Therefore, patients were divided
into the LNR ＞0.2 and LNR ≤0.2 groups based on the
median LNR. We selected relatively simple cutoff values
to one decimal places for easy application in clinical
practice.

the ≥2 metastatic lymph nodes (5YSR, 65.2% vs. 33.9%,
p=0.004; Fig. 2A). The 5YSR in the LNR ≤0.2 and LNR
＞0.2 groups was 60.2% and 26.3% respectively (p=0.002;
Fig. 2B). The 5YSR was significantly different among patients with metastatic lymph nodes in the LNR ≤0.2 and
LNR ＞0.2 groups (p=0.013; Fig. 2C).

DISCUSSION
The prognosis of Ampulla of Vater cancers after R0 resection is better than that of other periampullary mali-

Fig. 2. Overall survival curve according to the number of
metastatic lymph nodes (A). Overall survival curve according
to lymph node ratio (B). Overall survival curve according to
lymph node ratio in the lymph nodes positive patients (C).
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5

gnancy. In previous studies, the 5YSR in patients with

al, 19 months). Balci et al. studied 313 patients who un-

pancreatic cancer and distal bile duct cancer after surgical

derwent pancreatoduodenectomy for ampullary adenocar-

4,11,12

cinoma categorized as N0, N1 (1-2 metastatic lymph no-

respectively. The 5YSR in patients with Ampulla of Vater

des), or N2 (≥3 metastatic lymph nodes). They reported

cancer after surgery in our study was 57.8%. In previous

significantly different survival rates among these patients.

studies, the 5YSR in patients with Ampulla of Vater was

In other studies, although using different categories for the

resection was 16.1%-24%,

51.1%-61%,

8,13,14

7,9,10

and 38.3%-40.8%,

similar to our result. Thus, pancreati-

18

number of metastatic lymph nodes, it was significantly
16,19

coduodenectomy is a standard surgical procedure with ac-

predictive for overall survival.

ceptable long-term survival for patients with ampulla of

with 0-1 metastatic lymph nodes had significantly differ-

In our study, patients

Vater cancer. Complete lymph node dissection is an im-

ent survival rates than those with ≥2 metastatic lymph

portant part of R0 resection.

nodes. In our study, patients with 0 and 1 metastatic

In this study, univariate analysis revealed that presence

lymph node had similar survival rates. Thus, the prognosis

of lymph node metastasis, number of metastatic lymph

in patients with 2 or 3 metastatic lymph nodes was differ-

nodes, LNR, and stage were significant prognostic factors

ent from the prognosis in patients with one metastatic

for overall survival. In multivariate analysis, tumor differ-

lymph node.

entiation and number of metastatic lymph nodes were independent prognostic factors for overall survival.

nodes of ampulla of Vater cancer are peripancreatic lymph

Lymph node metastasis was found to be a strong pre5,8,11,13,15

According to 8th edition of the AJCC, regional lymph
nodes, including the lymph nodes along the hepatic artery

In other studies,

and portal vein.6 A minimum of 12 lymph nodes should

tumor differentiation was also found to be a significant

be included in the pancreaticoduodenectomy specimen for

prognostic factor for survival.8,14,16 In one study, moder-

optimal histologic examination. LNR is defined as the ra-

ate-to-poor tumor differentiation was an independent pre-

tio of the number of positive lymph nodes to the number

dictor of survival and recurrence.

16

of retrieved lymph nodes. LNR may reflect the real status

have reported a strong relationship between tumor differ-

of lymph nodes. LNR can stratify the prognosis in sub-

entiation and lymph node metastasis in patients with am-

groups of patients with similar metastatic lymph nodes.7

pulla of Vater cancer. Lymph node metastasis is asso-

LNR is also an important prognostic factor for pancreatic,

ciated with aggressive tumor characteristics. In another

stomach, and colon cancers.7,9,20,21 Several studies have re-

study, there was a significant relationship between lymph

ported the prognostic significance of LNR.8,13,22 In a study

node metastasis and gross appearance of the tumor (pro-

by Hsu et al., LNR ＞0.056 predicted a poor disease-free

truding, mixed, ulcerative). Mixed and ulcerative types of

and overall survival rate after radical surgery (HR, 4.3;

tumors have a greater proportion of metastatic lymph no-

p＜0.001); the median overall survival in patients with

des than protruding type of tumors. A significant relation-

LNR ≤0.056 and LNR ＞0.056 was 84.9 months and that

ship between tumor invasion depth and lymph node in-

in patients with ≤20 retrieved lymph nodes was 25.5

dictive factor for lymph node metastasis.

volvement has been identified.

15

Zhou et al.

17

months (p＜0.001).13

The number of metastatic lymph nodes also affect over-

Kwon et al. studied lymph node parameters affecting

all survival. Kang et al. studied the lymph node metastasis

survival in ampulla of Vater cancer, such as number of

assessed in the Surveillance, Epidemiology and End Results

metastatic lymph nodes, total number of lymph nodes, and

database in 1057 ampullary adenocarcinomas. They re-

LNR. In a previous study, categorizing the LNR ≤17%

ported that two significant cutoff points for metastatic

vs. ＞17%, multivariate analysis revealed that among the

lymph nodes (0 and 2) were used to categorize the pa-

lymph node parameters, LNR was able to independently

tients into three groups with clinically important differ-

predict survival (HR, 2.12; p＜0.022) and recurrence (HR,

ences in median survival—patients without lymph node

3.38; p=0.004).8 In other study, LNR ≥0.015 was asso-

metastasis (median survival, 91 month), patients with 1-2

ciated with distant recurrence after surgical resection of

metastatic lymph nodes (median survival, 29 months), and

ampulla of Vater cancer. Thus, adjuvant therapy is war-

patients with ≥3 metastatic lymph nodes (median surviv-

ranted in patients with LNR ≥0.015.22
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In a study by Sakata et al., univariate analysis revealed
that number of metastatic lymph nodes (0, 1-3, or ≥3;

95

treatment. Further, it will help in the close monitoring of
patients at a high risk of recurrence.

p＜0.001) and LNR (0, 0-0.1, or ＞0.1; p＜0.001) were
significant prognostic factors for survival. However, in
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