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Table 1 PVN classification of patient with EBDC
Parameters Score
1. Depth of invasion of the primary

tumors

Carcinoma in sitw/fm/ss ysbs 0 v 1
2. Nuclear atypia of tumor cells in
lymph vessel
Mild/moderate vs severe Qv
3. Angiomatous stroma of blood
Abges 1o EASHE . 0vs 1
4, Size of blood vessel tumor emboli.
() = |
Absent/<1.7 vs>1.7 0vs 1
5. Fibrosis grade of blood vessel

¥

0 W'l i

Owsl
Ows 1
canty/moders 0vs 1
abundant vs abundant
cytoplasm in nodal metastatic
tumors
NO/inconspicuous vs conspicuous 0 vs 1
e Total: 0-9
Classes of PVN classification
Low s NO and score 0
Intermediate NO and score 1 or 2 N+
and score 0-3
High . N0 and score 3 or more

N+ and score 4 or more

Abbreviations: NO, lymph node negative; N+, lymph node positive; fm,
fibromuscular layer; ss, subserosa; bs, beyond serosa.

The pathological umor-node-metastasis (pTNM) classifica-
tion is the histologic prognostic classification currently used
clinically worldwide to predict the outcome of patients with
EBDC [1]; however, several studies have reported that it is
not useful for predicting the outcome [2-5]. The Japanese
pTNM (JpTNM) classification is a histologic prognostic

classification for the outcome of patients with EBDC [6] that
is based on the histologic features of the primary tumor (T
category), nodal status (N category), and the presence or
absence of distant organ metastasis, the same as the pTNM
classification. Because the JpTNM system is similar to the
pTNM system, except for minor differences in the definition
of the T category and N category, the JpTNM system also
lacks definitive power for predicting the outcome, thereby
making it necessary to devise a system that would more
accurately predict the outcome of patients with EBDC.

We recently established a new histologic prognostic
classification for invasive ductal carcinoma of the breast, the
primary tumor/vessel tumor/nodal tumor (PVN) classifica-
tion, based on some of the histologic characteristics of tumor
cells in the vessels and lymph nodes of patients with invasive
ductal carcinoma of the breast; and we confirmed that the
PVN classification is better than better known histologic
prognostic classifications of invasive ductal carcinoma of the
breast [7]. The same as in patients with invasive ductal
carcinoma of the breast, we have confirmed that the
histologic characteristics of tumor cells and tumor stromal
cells in the lymph vessels, blood vessels, and lymph nodes of
patients with EBDC are more strongly associated with tumor
recurrence or death than the characteristics of the primary
tumors independent of nodal status or tumor location of
EBDC [8]. We therefore predicted that a PVN classification
of EBDC based on the histologic characteristics identified in
an overall evaluation of tumor cells and tumor stromal cells
in primary invasive tumors, vessels, and lymph nodes would
be the best prognostic histologic classification for predicting
patient outcome,

Hong et al recently reported using the new sixth edition of
the American Joint Committee on Cancer (AJCC) classifica-
tion [9] to predict the outcome of patients with EBDC [10].
The purpose of the present study was to establish a PVN
classification for EBDC to be able to more accurately predict
the outcome of patients with EBDC and to compare the
prognostic power of the PVN classification with that of the
pTNM, the AJCC, and the JpTNM classifications.

2. Materials and methods
2.1. Patients

Between July 1992 and December 2004, 96 consecutive
patients with EBDC were surgically treated at the National

Fig. 1 Histologic characteristics of tumor cells and tumor stromal cells evaluated in the PVN classification. A, Tumor cell nests in lymph
vessels lined by endothelial cells and filled with lymphocytes. Tumor cells with large nuclei of various sizes. B and C, Large blood vessel
tumor embolus with supporting elastic fibers. D and E, Tumor cells with tubular features and an abundant fibrous stroma in the lumen of a
blood vessel with supporting elastica. F to H, The angiomatous stroma of the blood vessel tumor embolus supported by clastic fibers consists of
many microvessels intermingled with fibroblasts. I, Necrosis in a nodal metastatic tumor (arrow). J, Several mitotic figures can be seen in nodal
metastatic tumor cells (arrows). K, Nodal metastatic tumor with an abundant fibrous stroma and stromal fibroblasts exhibiting a storiform
pattern. L, Tumor stromal fibroblasts intermingled with tumor cells containing prominent basophilic or amphophilic cytoplasm.
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Cancer Center Hospital East. The 24 patients who died
within 1 month of surgery were excluded because their
cause of death was thought to be related to surgery. The
remaining 72 patients were enrolled as the subjects of this
study. Clinical information was obtained from the patients’
medical records after a thorough and complete histologic
examination of all of the EBDCs. All patients were
Japanese (47 men, 25 women), and they ranged in age
from 41 to 81 years (mean, 65 years). All patients had a
solitary lesion. Subtotal stomach-preserving pancreatico-
duodenectomy, pylorus-preserving pancreaticoduodenect-
omy, or pancreaticoduodenectomy was performed in the
35 patients whose EBDC was located in the distal or
middle portion of the extrahepatic bile duct; and hepatect-
omy plus pancreaticoduodenectomy or a right- or left-
hepatectomy was performed in the 37 patients whose
EBDC was located in the hilar potion. Lymph node
dissection was performed in all patients. None of the
patients had received radiotherapy or chemotherapy before
surgery, but 7 patients received adjuvant therapy after
surgery. For pathological examination, the surgically
resected specimens were fixed in 10% formalin overnight
at room temperature. The size and gross appearance of the
tumors were recorded, and tumor size was confirmed by
comparison with tumor size measured on the histologic
slides. The entire tumor was cut into slices at intervals of
0.5 to 0.7 cm, and all tumor-containing sections were
routinely processed and embedded in paraffin to examine
their histologic characteristics. Serial sections of cach
tumor area were cut from the paraffin blocks. One section
was stained with hematoxylin and eosin and examined
histologically to confirm the diagnosis. Elastica staining
was performed on another section to assess blood vessel
invasion in all cases; and if tumor cell nests were observed
in vessels lined by endothelium that possessed supporting
smooth muscle or elastica, the tumor was recorded as
“blood vessel invasion.” We examined all of the tumor
areas under midpower magnification to evaluate them for
the presence of blood vessels that had been invaded by
tumor cells (Fig. 1B-H). The section with the largest
surface area cut from each of the lymph nodes that had
been dissected was examined histologically to determine
whether lymph node metastasis had occurred.

One author (T. H.) assessed all of the histologic
characteristics of the tumors, and another author (O. A.)
identified the histologic characteristics of the tumors to
confirm the tumor cell characteristics assessed by the first
author (T. H.). Whenever a discrepancy occurred, the 2
authors reexamined the slides together to reach a consensus.

2.2. Proposed PVN classification

The PVN classification for EBDCs was devised based on
the histologic characteristics of the tumors that were found to
be most important for predicting the outcome of patients with
EBDC in a previous study [8). The parameters of the PVN

classification for patients with EBDC are listed in Table 1.
The methods used to assess each parameter have been
described in the previous article [8]. In brief, tumor cell nests
in vessels lined by endothelium with no supporting smooth
muscle or elastica were defined as lymph vessels invaded
by tumor cells (Fig. 1A); and the tumor cells in the lymph
vessels were examined for nuclear atypia (mild, moderate,
severe). We defined tumor cell nests in vessels lined by
endothelium that had supporting smooth muscle or elastica
as blood vessels invaded by tumor cells. The largest
diameter of the largest tumor embolus in a blood vessel was
measured under a microscope equipped with a %10
eyepiece containing a graticule, and blood vessel tumor
emboli were examined for degree of tumor stroma (none,
scanty, moderately abundant, abundant) (Fig. 1B-E). A
blood vessel tumor embolus with an angiomatous stroma
was defined as a blood vessel tumor embolus whose stroma
contains ample microvessels (Fig. 1F-H). Tumor necrosis
was defined as present in a nodal metastatic tumor when it
contained necrosis that was visible under low-power
magnification (x2 or x4 objective, and *10 ocular)
(Fig. 1I). Tumors containing necrosis that was hard to see
under low-power magnification and tumors that contained
no necrosis were defined as tumor necrosis negative.
Tumor areas in which many tumor cells throughout the
entire area contained mitotic figures were randomly
searched under medium power (x10 or *20 objective, and
%10 ocular), and the area with the greatest number of tumor
cell mitotic figures in a single high-power field (x40
objective and x10 ocular) was selected to count the number
of mitotic figures in each case (Fig. 1J). The degree of
tumor stroma was classified as follows: (1) none, when
there was no obvious fibrous stroma; (2) scanty, when 50%
or less of the entire tumor area consisted of fibrous stroma;
(3) moderately abundant, when 50% to 80% of the entire
tumor area consisted of fibrous stroma; and (4) abundant,
when more than 80% of the entire tumor area consisted of
fibrous stroma (Fig. 1K). We noted that some tumors
contained tumor stromal fibroblasts containing abundant
basophilic or amphophilic cytoplasm that made them
clearly distinguishable from the surrounding collagen fibers
composing the tumor stroma (Fig. 1L). If such cells were
frequently observed within a tumor, the tumor was
classified as containing tumor stromal fibroblasts with
conspicuous cytoplasmic features. The nuclei of some of
tumor stromal fibroblasts with conspicuous cytoplasmic
features contained prominent nucleoli that were larger than
the nucleoli in the tumor stromal fibroblasts whose
cytoplasm was inconspicuous.

In the PVN classification of EBDC (Table 1), a score of |
point was assigned for each of the following: depth of
invasion beyond the serosa by the primary tumor, severe
nuclear atypia of tumor cells in lymph vessels, presence of an
angiomatous stroma in blood vessel tumor emboli, blood
vessel tumor embolus greater than 1.7 mm in diameter,
presence of an abundant fibrous stroma in blood vessel tumor
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Table 2

Crude discase-free survival and overall survival for
PVN, pTNM, AJCC, and JpTNM classifications in all patients

with EBDC

Classifications

PVN

Classes Cases TRR (%) P MR (%) P

Low 12 2(17) 1(8)

Int 30 19 (63) 002 18 (60) <001

High 30 30 (100) <.001 29(97) <001

Total 72 51 48

pTNM o e

Stages  Cases TRR (%) P MR (%) P

IA 13 6 (46) 5 (38)

B 3 0 549 0 633

lA 6 4 (67) 98 4(67) 198

1B 37 28(76 370 26(70) 564

1| 13 13 (100) 103 13 (100) 108

Total 72 48

Stages Cases TRR(%) P MR (%) P

IA 14 6(43) 5 (36)

IB 2 0 663 0 2707

1A 11 6(55)  Al4  6(55) 491

1B 40 35 (88) 012 34 (85) 025

1 5 4 (80) 972 3(60) 267

Total T2 ] Rl 48

JpTNM . i

Stages  Cases TRR (%) P MR (%) P

I 5 0 0

11 14 7(50) 065 6(43) 138

i 28 21 (75) 032 20(71) 012

IVa 16 14 (88) 667 13 (B1) .605

IVb 9 9 (100) 239 9 (100) 044

Total 72 51 48

Multivariate analyses :

Classifications Disease-free Overall survival
survival
Trend HRs/95% Trend HRs/95%
CIs/P. Cls/P.

PVN 6.4/3,20-12.63/ 8.21/3.80-17.54/
<.001 <.001

pTNM 0.95/0.70-1.30/ 0.93/0.68-1.28/.653
743

PVN 6.73/3.34-13.68/ 9.84/4.51-21.63/
<001 <001

AlCC 0.90/0.64-1.29/ 0.81/0.58-1.13/.216
561

PVN 5.53/2.95-10.35/ 6.54/3.30-13.01/
<001 <.001

JpTNM 1.12/0.80-1.56/ 1.33/0.93-1.88/.109
A98

Abbreviations: Int, intermediate; TRR, tumor recurrence rate; MR,
mortality rute.
NOTE. Multivariate analyses were performed between PVN and pTNM,
between PVYN and AJCC, and between PVN and JpTNM, respectively.

embolus, >4 mitotic figures in a lymph node metastasis,
presence of tumor necrosis in a lymph node metastasis,
presence of an abundant fibrous stroma in a lymph node

metastasis, and presence of fibroblasts with a conspicuous
cytoplasm in the stroma in a lymph node metastasis. A score
of 0 was recorded for each of the above items that were
absent, and the total PVN score of the EBDCs was
calculated. Patients were classified as low-, intermediate-,
or high-risk according to total PVN score.

2.3. Comparison with other prognostic
histologic classifications

The following existing histologic classifications were
compared with the PVN classification in regard to
prediction of disease-free survival and overall survival: (1)
pTNM [1], (2) AICC [9], and (3) JpTNM [6]. Briefly, the
JpTNM classification consists of T, N, and M categories.
The T category is based on the following parameters of the
primary tumor: (1) depth of invasion (carcinoma in situ, to
the fibromuscular layer, to the subserosa, and to beyond the
serosa) and (2) the presence or absence of direct invasion of
the liver, pancreas, gallbladder, portal vein, and hepatic
artery. The degree of direct invasion of the above organs
was accurately determined histologically; and the tumors
were classified as pT1, pT2, pT3, or pT4 depending on the
combinations of parameters present in the tumor. The
N category classification is based on the groups of lymph
nodes involved by the tumor according to the location of the
primary tumor and not on the presence or absence or
number of lymph nodes involved by the tumor. The tumors
were classified into the following 4 N categories; (1) pNO,
no evidence of nodal metastasis; (2) pN1, tumor metastasis
to group | lymph nodes, but not to group 2 or 3 lymph
nodes; (3) pN2, tumor metastasis to group 2 lymph nodes,
but not to group 3 lymph nodes; and (4) pN3, tumor
metastasis to group 3 lymph nodes. The M category was
assigned based on the presence or absence of distant organ
metastasis, but none of the subjects of this study had distant
organ metastasis at the time of the initial operation. In
addition, because Hong et al recently proposed a nodal
classification of EBDC [11], we compared the nodal
classification of Hong et al with the PVN nodal classifica-
tion (Table 4) to assess its usefulness for predicting disease-
free survival and overall survival.

2.4. Statistical analysis

Survival from the date of surgery was evaluated by
follow-up for a median period of 32 months as of December
of 2004, during which time 51 patients experienced tumor
recurrence and 48 died of their disease. Metastasis or local
recurrence confirmed by computed tomography, cytology, or
autopsy was considered evidence of tumor relapse; and only
deaths caused by EBDC were considered for the purposes of
this study.

We prospectively analyzed the predictive power of each
class in the PVN classification and each stage in the pTNM,
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AJCC, and JpTNM classifications for tumor recurrence or analyzed the predictive power of each nodal class in the PVN

death of the patients with EBDC according to their nodal classification and each nodal class in the nodal classification
status, without knowledge of the patient outcome. We also of Hong et al for tumor recurrence or death of the patients with
A

IAve.IB: P= 50

DBw OA&P- 198
A we.IIB: P= 370
1B ve. III: P = 103

1A

Iwve. It P~ 138
Owve.Ill: F = D12
Il vs. IVa: P = 505
Waw. IVh: P = 844
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extrahepatic bile duct cancer as a whole, without knowledge
of the outcome.

The disease-free and overall survival curves of the
patients according to class in the PVN classification and
stage in the pTNM, AJCC, and JpTNM classifications
and in each class of the PVN nodal classification and the
nodal classification of Hong et al were drawn by the
Kaplan-Meier method [12]); and the log-rank test [13]
was used to test for significant differences between the
disease-free or overall survival curves of the patients
according to class in the PVN classification and stage in
the pTNM, AJCC, or JpTNM classification. Multivariate
analyses were performed by the Cox proportional hazard
regression model [14] to evaluate the trend values of the
hazard rate (HR), 95% confidence interval (CI), and the
P values for differences in discase-free survival or
overall survival between the PVN classification and the
pTNM, AICC, and JpTNM classifications and between
the PVN nodal classification and the nodal classification
of Hong et al.

All analyses were performed with Statistica’Windows
software (StatSoft, Tulsa, OK).

3. Results

3.1. Comparison of the PVN classification with the
pTNM, AJCC, and JpTNM classifications

The rates of tumor recurrence and death for the cases as a
whole increased according to the order of the risk class in the
PVN classification, and each risk class in the PVN
classification showed significant differences in disease-free
time and overall survival time in the univariate analyses
(Table 2, Fig. 2A and B). Although the rates of tumor
recurrence and death tended to increase according to the
order of the stages in the pTNM classification, no significant
difference in disease-free or overall survival time was
observed between stages; and there were no cases of tumor
recurrence or death in stage IB, which is a higher stage than
IA (Table 2, Fig. 2C and D). The rates of tumor recurrence
and death tended to increase according to the order of the
stages in the AJCC classification, and there were significant
differences in disease-free and overall survival time between

stages IIA and IIB. However, there were no significant
differences in disease-free or overall survival time among the
other stages and no cases of tumor recurrence or death in
stage [B, which is a higher stage than IA; and the tumor
recurrence and death rate were lower in stage III than those in
stage 1IB, which is a lower stage (Table 2, Fig. 2E and F).
The tumor recurrence rate and death rate increased according
to the order of the stages in the JpTNM classification.
Significant differences in disease-free survival time and
overall survival time were observed between stages I and 111,
and overall survival time in stage IVb was significantly
shorter than that in stage IVa (Table 2, Fig. 2G and H). The
multivariate analyses showed significant increases in
the trend HRs for tumor recurrence and death only for the
PVN classification in comparison with the other classifica-
tions (Table 2).

3.2. Comparison of the PVN classification with the
pTNM, AJCC, and JpTNM classifications according to
nodal status

The rates of tumor recurrence and death increased
according to the order of the risk class in the PVN
classification, and the univariate analyses showed significant
differences in disease-free and overall survival time in each
risk class in the PVN classification independent of the nodal
status of the umors (Table 3, Fig. 3A-D). Although the
pTNM classification did not show significant differences in
disease-free or overall survival period in patients with EBDC
without nodal metastasis, the univariate analyses showed a
marginally significant and a significant difference in disease-
free survival time and overall survival time, respectively, in
patients with EBDC with nodal metastasis (Table 3). The
AIJCC classification did not show any significant difference
in disease-free survival time or overall survival time in
patients with EBDC according to whether or not they had
nodal metastasis (Table 3). Although the tumor recurrence
rate and death rate of the patients with EBDC tended to
increase according to the order of the stage in the JpTNM
classification whether they had nodal metastasis or not, the
univariate analyses showed no significant differences in
disease-free survival time or overall survival time between
the stages of the classification according to nodal status
(Table 3). The multivariate analyses showed that only the

Fig. 2  The disease-free survival and the overall survival curves of all patients with EBDC according to the PVN, pTNM, AJCC, and JpTNM

classifications. A and B, The disease-free survival time and overall survival time of each risk class decreased significantly according to the order
of the risk class in the PVN classification. C and D, The disease-free survival time and overall survival time for each stage tended to decrease
according to the order of the stages in the pTNM classification, but there were no significant differences in disease-free survival time or overall
survival time between the stages in the classification. There were no cases of tumor recurrence or death in stage IB in the classification, E and
F, Disease-free survival time and overall survival time tended to decrease according to the order of the stages in the AJCC classification; but the
only significant differences observed were in disease-free survival time and overall survival time between stages IIA and 1B, and there were no
cases of tumor recurrence or death in stage IB. G and H, Disease-free survival time and overall survival time in the JpTNM classification
decreased according to the order of the stages in the classification, and disease-free survival time was significantly shorter in stage 111 than in
stage I1. A significantly shorter overall survival time is observed in stage II than in stage 111, and in stage 1'Va than in stage IVb.



PVN classification yielded a significant increase in the trend
values for the HRs, 95% CI values, and P values in
comparison with the pTNM, AJCC, and JpTNM classifica-
tions (Table 3).

3.3. Comparison of the PVN nodal classification
with the nodal classification of Hong et al

The rates of tumor recurrence and death increased
according to the order of the nodal category in the PVN
nodal classification, and the univariate analyses showed
significant differences in disease-free survival in each nodal
category in the PVN nodal classification (Table 4, Fig. 4A).
The PVN nodal classification showed a significant difference
between NO and N1 and a marginally significant difference
between N1 and N2 (Table 4, Fig. 4B). The nodal
classification of Hong et al showed significant differences
in disease-free survival and overall survival between NO and
NI in the univariate analyses, but no significant difference
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Discase-free survival and overall survival curves according to the PVN classification of EBDCs according to nodal status, A and B,

EBDCs without nodal metastasis. C and D, EBDCs with nodal metastasis. A to D, Disease-free survival time and overall survival time
decreased according to the order of the risk class in the classification independent of nodal status.

was observed in disease-free survival or overall survival
between N1 and N2 in the univariate analyses (Table 4, Fig.
4C and D). The multivariate analyses showed that the PVN
nodal classification significantly increased the trend values
for the HRs of disease-free survival and overall survival, but
the nodal classification of Hong et al failed to significantly
increase the trend values of the HRs of disease-free survival
or overall survival (Table 4).

4, Discussion

The results of this study clearly demonstrated that the
PVN classification is the only prognostic classification that
enables classification of patients with EBDC into 3 groups
according to the order of the risk in the classification with
significant rates of tumor recurrence and death independent
of nodal status. Because the parameters of the PVN
classification were selected based on a study that accurately
evaluated the histologic characteristics of primary invasive
tumors, tumor cells in vessels, and tumor cells in lymph
nodes [8], they are likely to be the most suitable parameters
for accurately assessing the biological malignant potential of
EBDCs. We therefore concluded that the PVN classification

is probably the best prognostic histologic classification
available for EBDC.

The comparisons with other classification systems also
clearly demonstrated their drawbacks in regard to predicting
the outcome of patients with EBDC. Although the JpTNM
classification precisely classified the tumors according to N
category based on the location of the lymph nodes involved
by the tumors, it had no power to predict the outcome of
patients with EBDC with lymph node metastasis. Although
the N category of the pTNM classification is based on
whether or not lymph nodes are involved by tumors, the
results of this study showed that it was superior to the
JpTNM classification for predicting the outcome of patients
with EBDC with nodal metastasis. The AJCC classification
also failed to accurately predict the outcome of patients with
EBDC. The results of the comparison with the nodal
classification of Hong et al in the present study also clearly
demonstrated that the PVN nodal classification has superior
predictive power for tumor recurrence and tumor death. We
can therefore conclude that neither identification of the
location of lymph nodes involved by tumor in the JpTNM
classification nor identification of the number of lymph
nodes involved by tumor in the nodal classification of Hong
et al is useful for predicting the outcome of patients with
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EBDC with nodal metastasis, and that assessment of the
characteristics of the tumor cells and tumor stromal cells in
nodal metastatic tumors is probably the best way to
accurately evaluate the true malignant potential of EBDCs
in patients with nodal metastasis.

The pTNM, AJCC, and JpTNM classifications of EBDC
assess the degree of invasion of surrounding organs, for
example, pancreas, liver, gallbladder, and main portal vein,
by the primary tumor; but the results of the univariate
analyses according to nodal status showed that they failed
to significantly predict the outcome of patients with EBDC.
We had already demonstrated that the degree of invasion of
surrounding organs by the primary tumor is of no
prognostic value for predicting the outcome of patients
with EBDC [8]; and Hong et al also showed that the degree
of invasion of surrounding organs by the primary tumors
loses its prognostic power when analyzed after adjustment
for depth of invasion by the primary tumor, nodal status, or
other prognostic parameters [10]. Thus, assessment of the
degree of invasion of surrounding organs by the primary
tumor can be concluded to be of no benefit for predicting
the outcome of patients with EBDC. In the PVN
classification, the primary tumor is assessed only according
to the depth of invasion of the extrahepatic bile duct by
the primary tumor. It can therefore be concluded that
pathologists should assess the histologic characteristics of
tumor cells and tumor stromal cells in lymph vessel tumor
emboli or blood vessel tumor emboli instead of the
degree of invasion of organs surrounding the extrahepatic
bile duct by the primary tumor. Based on these findings,
the histologic characteristics of the T and N categories
of the pTNM, the AJCC, or the JpTNM classification
should be improved by including some histologic factors
composing the PVN classification because these classifica-
tions are the prognostic classifications of EBDC that are
being used worldwide.
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Fig. 4 Discase-free survival and overall survival curves according to the PVN nodal classification and the nodal classification of Hong et al
of all patients with EBDC. A and B, Disease-free survival time and overall survival time in the risk categories in the PVN nodal classification
decreased according to the order of the risk categories in the classification. C and D, N1 in the nodal classification of Hong et al was associated
with significantly shorter disease-free survival time and overall survival time than NO, but there was no significant difference in disease-free
survival time or overall survival time between N1 and N2 in the classification.

In conclusion, the results of this study clearly demon-
strated that the PVN classification is the most accurate
histologic classification for predicting the outcome of
patients with EBDC. However, because the methodology
for making classifications by the PVN system may be more
complex than that by the existing classification systems, it
may be difficult to apply the PVN classification in ordinary
diagnostic settings; and the degree of interobserver varia-
bility in assessments of the factors comprising the PVN
classification should be examined in the near future.
Advances in technology in the field of medical research
are being made daily, and they have made many new
important findings possible in cancer research. The results in
the field of histologic examination of tumors have led to the
new concept that assessing not only the histologic features of
the primary tumor but of tumor cells and tumor stromal cells
in vessels or lymph nodes is most likely to enable accurate
determination of the malignant potential of all kinds of
tumors. Pathologists should therefore make an effort to

assess the true malignant potential of EBDCs by using the
criteria of the PVN classification.
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