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Nodal involvement as an indicator of postoperative liver metastasis in
carcinoma of the papilla of Vater
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because these variables are correlated with nodal involve-
ment. However, our data revealed only the sites of the positive
nodes, without addressing the effect of extended lymph node
dissection and adjuvant chemotherapy. To date, there has
been reporting of extended lymph node dissection and adju-
vant chemotherapy in patients with carcinoma of the papilla
of Vater. Further studies will be necessary to resolve these
problems.
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Introduction

Carcinoma of the papilla of Vater is a relatively uncom-
mon neoplasm, which accounts for approximately 6%
of pericampullary tumors,1 with an incidence of ap-
proximately 5.7 cases per million population per year.2

Surgical series of periampullary tumors have demon-
strated that patients with carcinoma of the papilla of
Vater have a more favorable prognosis than those with
pancreatic or bile duct tumors,3–11 with 5-year survival
rates between 30% and 60% in patients after resec-
tion.5–10,12,13 Nodal status is one of the most important
prognostic factors for carcinoma of the papilla of Vater;
therefore, lymph node dissection is an important com-
ponent of radical surgery.12,14–16 Precise studies of the
frequency of lymph node metastasis have been previ-
ously performed;17,18 however, these previously reported
data did not mention the relationship between nodal
involvement and the recurrent site.

The present study examined the prognostic factors
affecting survival in patients with carcinoma of the
papilla of Vater, especially the pattern of lymphatic
spread, by determining the frequency of nodal involve-
ment in each patient. Moreover, we elucidated the cor-
relation between nodal involvement and the recurrent
site.

Abstract
Background/Purpose. Although lymph node metastatic in-
volvement is one of the most important prognostic factors for
carcinoma of the papilla of Vater, a detailed analysis of this
factor in relation to prognosis has not been conducted.
Methods. From 1985 to 2003, 29 patients with carcinoma of the
papilla of Vater underwent pancreaticoduodenectomy and
dissection of regional lymph nodes at Yamagata University
Hospital. We analyzed clinicopathologic variables in relation
to prognosis and precisely evaluated nodal involvement in
each patient to determine lymphatic flow. Furthermore, the
relationship between recurrent site and nodal involvement
was investigated.
Results. The overall survival rate was 55% at 5 years. The
significant prognostic factors were morphological ulcer forma-
tion (P = 0.04), histological type (P = 0.03), nodal involvement
(P = 0.002), and lymphatic invasion (P = 0.03). Multivariate
analysis indicated no independent factor, but nodal involve-
ment may be the strongest prognostic factor. The overall rate
of nodal involvement was 41.4% (12 of 29 patients). The
metastatic rates in the superior posterior pancreaticoduodenal
lymph nodes, the inferior posterior pancreaticoduodenal
lymph nodes, the superior mesenteric lymph nodes, and
paraaortic lymph nodes were high (31.0%, 20.7%, 17.2%, and
13.8%, respectively). Patients with nodal involvement had a
significantly higher rate of liver metastasis after surgery than
those without it (P = 0.02). Ulcer formation and histological
type were significantly correlated with nodal involvement
(P = 0.05 and P = 0.002, respectively).
Conclusions. Nodal involvement is the most important prog-
nostic factor in patients with carcinoma of the papilla of Vater.
Patients with nodal involvement are at high risk of liver me-
tastasis; therefore, adjuvant therapy may be necessary for the
control of liver metastasis. Preoperative ulcer formation and
histological type in the biopsy specimen are good indicators
for extended lymph node dissection and adjuvant therapy,
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Patients and methods

From 1985 to 2003, 29 patients with carcinoma of the
papilla of Vater underwent curative resection at
Yamagata University Hospital, Yamagata, Japan.
The 12 men and 17 women had an average age of 63.2 ±
9.45 years (range, 43 to 78 years). All patients received
pancreaticoduodenectomy and regional lymphadenec-
tomy (Whipple, 23; pylorus-preserving, 4; substomach-
preserving, 2). Dissection of the paraaortic lymph nodes
was performed in 10 of the 29 (34.5%) patients. The
survival tiem of the patients ranged from 6 months to 18
years. The following parameters were examined: age
(<65/≥65 years), sex (male/female), and preoperative
serum levels of total bilirubin (<2.0/≥2.0). The surgically
resected specimens were studied macroscopically to
determine the size of the tumor (<30 mm/≥30mm) and
morphology (ulcer type/nonulcer type). For micro-
scopic analysis, the resected specimens were fixed in
10% formaldehyde and sliced into 5-mm sections. After
each section was sliced into 5-µm tissue sections and
stained with hematoxylin and eoslin, we performed mi-
croscopic observation to determine histological type,
lymph node metastasis, perineural invasion, duodenal
invasion, pancreatic invasion, lymphatic invasion, and
venous invasion.

Precise classification of the lymph nodes was based on
the General rules for surgical and pathological studies on
cancer of biliary tract proposed by the Japanese Society
of Biliary Surgery19 (Fig. 1). The nomenclature of the
major lymph nodes was defined as follows: number 8,
lymph nodes around the common hepatic artery; num-
ber 9, lymph nodes around the celiac trunk; number 10,

lymph nodes at the hilus of the spleen; number 11,
lymph nodes along the splenic artery; number 12, lymph
nodes along the hepatoduodenal ligament; number 13,
posterior pancreaticoduodenal lymph nodes; number
14, lymph nodes around the superior mesenteric artery;
number 16, paraaortic lymph nodes; and number 17,
anterior pancreaticoduodenal lymph nodes. For lymph
node groups 12, 13, and 17, two subgroups were defined:
those inferior to the bile duct were defined as 12b2, and
the others were defined as 12; those above the papilla of
Vater were defined as 13a and 17a; and those below the
papilla were defined as 13b and 17b. Perigastric lymph
nodes were defined as numbers 1 to 7.

The initial recurrent site was determined by com-
puted tomography. Survival rates were calculated by
using the Kaplan-Meier method, and differences be-
tween the curves were ascertained by using the log-rank
test; significant prognostic factors were determined by
multivariate Cox regression ananlysis. Statistical com-
parisons were made by χ2 analysis. Statistical signifi-
cance was noted if the P value was less than 0.05. The
SPSS for Windows, release 11.0J (SPSS., Chicage, IL,
USA) statistical package was used to generate these
analyses.

Results

Prognostic factors

All patients tolerated the operation well and were dis-
charged from out hospital without major complications.
The overall survival rate was 55% at 5 years. Univariate

Fig. 1. Nomenclature of major lymph
nodes involved with carcinoma of the pa-
pilla of Vater. 8, Lymph nodes around
the common hepatic artery; 9, lymph
nodes around the celiac trunk; 10, lymph
nodes at the hilus of the spleen; 11,
lymph nodes along the splenic artery; 12,
lymph nodes along the hepatoduodenal
ligament; 13, posterior pancreaticoduode-
nal lymph nodes; 14, lymph nodes around
the superior mesenteric artery; 16,
paraaortic lymph nodes; 17, anterior
pancreaticoduodenal lymph nodes; 18, in-
ferior body lymph nodes
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log-rank ananlysis clarified that the significant prognos-
tic factors were morphological ulcer formation (P =
0.04), histological type (P = 0.03), nodal involvement (P
= 0.002), and lymphatic invasion (P = 0.03; Table 1).
Kaplan-Meier survival graphs of carcinoma of the pa-
pilla of Vater as related to nodal involvement, histologi-
cal type, and ulcer formation are shown in Figs. 2, 3, and
4, respectively. Multivariate Cox regression analysis was
performed for the significant prognostic factors indi-
cated by the univariate analysis, i.e., morphological ul-
cer formation, histological type, and nodal involvement.
Lymphatic invasion was not included, because this fac-
tor was correlated to nodal involvement. Multivariate
Cox regression analysis indicated nodal involvement as
the strongest prognostic factor (P = 0.06; Table 2), but
there was no independent prognostic factor.

Table 1. Univariate log-rank analysis of prognostic factors in patients with carcinoma
of the papilla of vater

Number of 5-Year
Factor patients survival (%) P value

Age (years)
<65 14 50.9
≥65 15 60.2 0.90

Sex
Male 13 36.4
Female 16 68.4 0.22

T-Bil
<2.0 22 55.4
≥2.0 7 50.0 0.92

Tumor size (mm)
<30 19 58.5
≥30 10 41.7 0.93

Morphology
Ulcer type 9 29.6
Nonulcer type 20 67.3 0.04

Histology
Papillary or well-diff. 19 68.8
Mod. or poorly diff. 10 33.8 0.03

Nodal involvement
Present 12 21.4
Absent 17 81.8 0.002

Perineural invasion
Present 10 33.8
Absent 19 65.2 0.07

Duodenal invasion
Present 24 50.4
Absent 5 75.0 0.33

Pancreatic invasion
Present 16 40.0
Absent 13 70.7 0.21

Lymphatic invasion
Present 17 37.7
Absent 12 85.7 0.03

Venous invasion
Present 7 35.7
Absent 22 62.1 0.11

Table 2. Multivariate analysis of prognostic factors in patients
with carcinoma of the papilla of Vater

Prognostic factor Odds ratio P value 95% CI

Nodal involvement 6.6 0.06 0.92–46
Ulcer formation 1.4 0.61 0.38–5.3
Histological type 1.1 0.91 0.24–4.8

CI, Confidence interval

Frequency of nodal involvement and correlation of
positive nodes

The number of dissected lymph nodes ranged between 8
and 36 (median number, 15) in the patients in this study.
The frequencies of lymph node involvement are sum-
marized in Fig. 5. The frequency was 6.9%, 13.8%,
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these patients had a solitary metastatic lymph node only
in group 14, and the other had a solitary metastasis only
in group 16.

Relationship among gross appearance, histological
type, and nodal involvemet

Table 3 shows the relationship among gross appearance,
histological type, and nodal involvement. Seven of the
nine patients with ulcer formation had nodal involve-
ment. There was a significant difference between the
two factors (P = 0.05). The patients with moderately and
poorly differentiated adenocarcinoma showed a signifi-
cant association with nodal involvement (P = 0.002).
There was no significant correlation between ulcer for-
mation and histological type (P = 0.10).

Correlation between nodal involvement
and recurrent site

The initial recurrent site was determined by computed
tomography. A total of nine patients died from recur-

Fig. 2. Kaplan-Meier survival curves for patients with and
without lymph node metastases after resection of carcinoma
of the papilla of Vater. The node-negative patients (n = 17)
had a better outcome than the node-positive patients (n = 12;
P = 0.002)

Fig. 3. Kaplan-Meier survival curves related to histological
type in patients after resection of carcinoma of the papilla
of Vater. The patients with papillary carcinoma or well-
differentiated adenocarcinoma (well; n = 19) had a better
outcome than those with moderately or poorly differentiated
adenocarcinoma (mod or poor; n = 10; P = 0.03)

31.0% 20.7%, 17.2%, 13.8%, 3.4%, and 3.4%, in lymph
node groups 8, 12, 13a, 13b, 14, 16, 17a, and 17b,
respectively. There were no metastases in the
perigastric lymph nodes. Figure 5 also demonstrates
correlations of metastatic lymph node groups in each
patient. All but two patients with nodal involvement
showed involvement in group 13 lymph nodes. One of

Fig. 4. Kaplan-Meier survival curves for patients with and
without ulcer formation after resection of carcinoma of the
papilla of Vater. The patients with ulcer formation (n = 9) had
a worse outcome than those without ulcer formation (n = 20;
P = 0.04)

Table 3. Relationship among gross appearance, histological
type and nodal involvement (N)

N (+) N (−) P value

Ulcer (+) 7 2
Ulcer (−) 5 15 P = 0.05

Papillary or well-diff. 4 15 P = 0.002Moderately or poorly diff. 8 2
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rence of carcinoma of the papilla of Vater; five of these
patients had liver metastasis. One of the other four
patients had nodal recurrence and one had peritoneal
dissemination. In the other two patients, the site of
recurrence could not be determined because of unsatis-
factory evaluation. Patients with nodal involvement had
significantly higher rates of liver metastasis (5/12) than
those without it (0/17) (P = 0.02; Table 4). The risk of
liver metastasis in patients in patients with nodal in-
volvement is demonstrated in Table 5, showing an odds
ratio of 13.5 (95% confidence interval, 1.2–148.9). The
characteristics of liver metastasis were as follows: the
timing of detection of liver metastasis was between 2
months and 11 years after resection and the metastatic

Table 4. Relationship between nodal involvement and recur-
rent site

N (+) N (−)
Recurrent site (n = 12) (n = 17) P value

Liver 5 0 0.02
Peritoneum 1 0 0.23
Lymph node 1 0 0.23
Unknown 1 1 —

Table 5. Risk of liver metastasis in patients with nodal in-
volvement, determined logistic regression

Factor P value Odds ratio 95% CI

Nodal involvement 0.03 13.5 1.2–148.9

CI, Confidence interval

site in the liver was the right lobe in two patients and
bilateral in three.

Discussion

There has been controversy around prognostic factors
in patients with carcinoma of the papilla of Vater after
resection. Several factors have been variably associated
with survival:2–5,7–18,20–24 tumor size, histological differen-
tiation, lymph node status, resection margin status,
and perioperative blood transfusion. In the present
series, ulcer formation, histological type, nodal involve-
ment, and lymphatic invasion approached significance
as prognostic predictors.

Ulcer formation is clinically important, because the
gross appearance of carcinoma of the papilla of the
Vater is easily observed by gastrointestinal endoscopy
and is a significant prognostic factor. Futakawa et al.25

have reported that submucosal invasion, invasion to the
sphincter Oddi, pancreatic parenchymal invasion, and
lymph node involvement were found more frequently
in the ulcer-formation type than in the polypoid type
without ulceration. Postoperative survival curves
revealed that the prognosis was poor when ulceration
was found.25

In carcinoma of the papilla of Vater, rates of nodal
involvement have been reported to range from 31% to
52%.11–18,20–24 Nakao et al.17 reported that lymph node
involvement in patients with carcinoma of the papilla of
Vater was found in lymph node groups 4, 12, 13, 14, and
17 (4%, 4%, 41%, 11%, and 22%, respectively).
Paraaortic lymph node involvement was not observed.

Fig. 5. Frequency of nodal involvement in
29 patients with carcinoma of the papilla
of Vater, and correlation of metastatic
lymph nodes in each patient. Black dots
indicate lymph node metastasis. Black
dots in the same patient are linked by
lines. Font sizes and sizes of outlined el-
lipses are proportional to the frequency of
nodal involvement
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Kayahara et al.18 reported that metastatic rates for
lymph node groups 13a, 13b, 14, 17a, and 17b were 8%,
31%, 17%, 3%, and 0%. There were no metastases in
the perigastric or paraaortic lymph nodes. Thus, these
authors concluded that pylorus-preserving pancreatico-
duodenectomy was feasible for carcinoma of the papilla
of Vater.

In the present series, the overall frequency of lymph
node metastasis was 41.4%. We found nodal involve-
ment in lymph node groups 8, 12, 13a, 13b, 14, 16, 17a,
and 17b (6.9%, 13.8%, 31.0%, 20.7%, 17.2%, 13.8%,
3.4%, and 3.4%, respectively) as shown in Fig. 5. Ohta
et al.26 reported sentinel navigation surgery for pancre-
atic head cancer, using lymph node group 13 as a senti-
nel lymph node. Group 13 lymph nodes were identified
in 89% of their patients with pancreatic cancer; if group
13 was negative, an extended group 16 lymph node
dissection was not performed, to reduce morbidity. In
the present study, there were four patients with positive
group 16 lymph nodes, and three of these patients also
had group 12 and 13 lymph nodes that were positive. In
only one patient was the involvement of lymph node
group 16 not accompanied with other lymph node me-
tastases. We have reported that there is a long descend-
ing lymphatic duct which directly connects group 16
lymph nodes in the pancreatic head.27 We considered
that the lymphatic flow to the paraaortic region in the
patient with a solitary metastasis in group 16 lymph
nodes was drained by this long lymphatic duct, which
was located in the posterior pancreaticoduodenal area.
Also, one patient had skip metastasis in group 14 lymph
nodes. Kayahara et al.18 have reported that the main
lymphatic flow drains from group 13b lymph nodes to
group 14 lymph nodes. We presumed that this lym-
phatic flow participated in the skip metastasis in the
group 14 lymph nodes. There is little literature on skip
metastasis in the carcinoma of the papilla of Vater. In
carcinoma of the head of the pancreas, skip metastasis
was associated with small cancer nests surrounded by
dense fibrous connective tissues.28 In patients with non-
small-cell lung cancer, pN2 patients with mediastinal
lymph node skip metastasis have a more favorable prog-
nosis compared to pN2 patients with continuous infiltra-
tion of the regional lymph nodes.29 In the current study,
the patient with skip metastasis died within 20 months
of operation. Precise studies in many populations may
be necessary to elucidate the features of skip metastasis
in carcinoma of the papilla of Vater.

Tumor recurrence is one of the most important
causes of death in various cancer; however, precise de-
tails concerning the mode of recurrence of carcinoma of
the papilla of Vater have not been reported, to our
knowledge. In the current study, it was noted that pa-
tients with nodal involvement had significantly higher
rates of liver metastasis. The relationship between

lymph node metastasis and postoperative liver metasta-
sis has not been resolved. It is presumed that when
lymph vessels are blocked, some mechanism could
make it easier for cancer cells to enter the portal blood
flow, or, alternatively, lymph node involvement may
merely represent cancer at an advanced stage that tends
to metastasize to the liver. In the future, animal experi-
ments should be conducted to ascertain the relationship
between lymphatic flow and cancer metastasis.30

In conclusion, ulcer formation, histological type,
nodal involvement, and lymphatic invasion are signifi-
cant prognostic factors in patients with carcinoma of the
papilla of Vater. Our data indicate that patients with
nodal involvement are at high risk of postoperative liver
metastasis. Adjuvant therapy may be necessary in pa-
tients with lymph node metastases, for the control liver
metastasis. Ulcer formation and histological type are
correlated with nodal involvement; therefore, preopera-
tive ulcer formation and a positive pathological diagno-
sis of nodal involvement in biopsy speciments are good
indications for extended lymph node dissection and
adjuvant chemotherapy. However, our data revealed
only the sites of positive nodes; we did not address the
effect of extended lymph node dissection and adjuvant
chemotherapy. To date, there has been no reporting of
extended lymph node dissection and adjuvant chemo-
therapy in patients with carcinoma of the papilla of
Vater.31,32 Further studies will be necessary to resolve
these problems.
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