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Abstract

Neuroendocrine carcinoma (NEC) of the extrahepatic
bile duct is rare, and only 22 cases have been reported.
Only two of these were large-cell NEC (LCNEC); the
vast majority were small-cell NEC. Here, we report a
third case of LCNEC of the extrahepatic bile duct. A
76-year-old male presented to a local hospital with
painless jaundice. Imaging studies revealed a tumor at
the hepatic hilum. The patient underwent right hepatic
lobectomy, bile duct resection, and cholecystectomy.
The resection specimen showed a 5.0-cm invasive neo-
plasm involving the hilar bile ducts and surrounding
soft tissue. Histologically, the tumor consisted of nests
of medium to large cells with little intervening stroma.
The tumor invaded a large portal vein branch. All four
excised lymph nodes were positive for metastasis, and
metastatic deposits were also present in the gallbladder
wall. The tumor was diffusely positive for synaptophy-
sin and focally positive for chromogranin A. Approxi-
mately 70%-80% of the tumor cells were positive for
Ki-67, indicating strong proliferative activity. A diag-
nosis of LCNEC was made. A few bile ducts within and
adjacent to the invasive tumor showed dysplasia of the
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intestinal phenotype and were focally positive for syn-
aptophysin and chromogranin A, suggesting that the
dysplastic intestinal-type epithelium played a precursor
role in this case. A postoperative computer tomography
scan revealed rapid enlargement of the abdominal and
retroperitoneal lymph nodes. The patient died 21 d af-
ter the operation. NEC of the bile duct is an aggressive
neoplasm, and its biological characteristics remain to
be better defined.

© 2013 Baishideng. All rights reserved.
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Core tip: The authors report a case of large-cell neu-
roendocrine carcinoma (LCNEC) of the hilar bile duct.
Concurrent dysplasia with intestinal and neuroendocrine
differentiation was suggested to be a precursor in this
case. Neuroendocrine carcinoma (NEC) of the bile duct
occurs more frequently in men (male:female ratio 1.9:1).
The mid-portion of the common bile duct appears to be
the commonest site of involvement. All three reported
cases of LCNEC died within 12 mo and the prognosis of
NEC of the bile duct appears to be equally poor in both
small-cell NEC and LCNEC. Multimodal treatment may im-
prove outcome in this highly aggressive cancer.
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INTRODUCTION

Neuroendocrine neoplasms of the extrahepatic bile ducts
are rare, with carcinoid tumors representing the most
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common type. Neuroendocrine carcinoma (NEC) is de-
fined as a poorly differentiated, high-grade, malignant neu-
roendocrine neoplasm, which is classified as either small-
cell NEC (SCNEC) or large-cell NEC (LCNEQ)". NEC
of the extrahepatic bile ducts is exceedingly rare, and only
22 cases have been reported in the literature (Table 12,
Of these, most cases are SCNEC, and only two cases
of LCNEC have been reported to date. Since LCNEC
was first described in the lung by Travis et al” in 1991,
similar lesions have been described in extrapulmonary
sites, including the gastrointestinal tract””. LCNEC shows
immunohistochemical evidence of epithelial and neuro-
endocrine differentiation and is characterized by a diffuse
growth pattern or neuroendoctrine architecture (organoid,
palisaded, rosettes, or trabeculae)m’zﬂ. Large cell size, low
nuclear to cytoplasmic ratio, and frequent nucleoli are
key cytologic features that help distinguish LCNEC from
SCNEC. LCNEC of the biliary tract was first described
in the gallbladder by Papotti e 2/*" a little more than a de-
cade ago; however, reported cases are still few, particularly
in the extrahepatic bile ducts. Because of the paucity of
cases, patient prognosis and responsiveness to anticancer
treatments for LCNEC of the biliary tract largely remain
to be elucidated. Most of the reported cases of LCNEC
of the biliary tracts showed an aggressive course and
short survival times; however, one case of LCNEC aris-
ing in the gallbladder achieved long survival (69 mo from
the initial diagnosis) following multimodal treatment that
included surgery, chemotherapy, and radiation therapy[zg].

The origin of neuroendocrine neoplasms of the bili-
ary tracts is unclear. They may arise from metaplastic epi-
thelia, where there atre a variety of epithelial cells (including
neuroendocrine cells, goblet cells, and gastric-type epithe-
lial cells) that are not found in the normal biliary epithe-
lium. In fact, intestinal and/or gastric-type metaplasias are
not uncommon in non-neoplastic mucosa adjacent to a
variety of neuroendocrine neoplasms of the gallbladder,
including carcinoid tumor, SCNEC, and LCNEC®*",

Here, we report a case of LCNEC of the hilar bile
duct. The bile duct mucosa adjacent to the LCNEC
showed high-grade dysplasia of the intestinal phenotype,
which may have been the precursor in this case. While the
presence of concurrent nearby dysplasia was described in
2 previously reported cases of SCNEC™" neuroendo-
crine differentiation or metaplastic change has not been
demonstrated in dysplastic epithelium. Therefore, we
aimed to perform detailed immunophenotypic charac-
terization of the dysplastic epithelium and demonstrated
intestinal and neuroendocrine differentiation in the dys-
plastic epithelium. Another objective of this article is to
provide a comprehensive literature review on NEC of
the bile duct. Despite the paucity of cases, an attempt
was made to compare the clinicopathologic characteris-
tics and outcomes between SCNECs and LCNECs.

CASE REPORT

A 76-year-old male presented to a local hospital with a 2
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wk history of increasing yellowish discoloration of the
skin and dark-colored urine. The patient had no abdominal
pain, nausea, or vomiting, He had a history of hyperten-
sion, rheumatoid arthritis, peptic ulcer disease, status post-
stent placement for ischemic heart disease, and status post-
right inguinal hernia repair. The patient denied any family
history of cancer. His medication included metoprolol
and benazepril. The patient was admitted to the local hos-
pital for 7 d, during which time an abdominal computed
tomography (CT) scan revealed a tumor involving the
hepatic hilum. Endoscopic retrograde cholangiopancrea-
tography demonstrated a stricture at the common hepatic
duct, and two biliary stents were placed. The imaging stud-
ies suggested a malignant biliary stricture, but this could
not be confirmed with biopsy. After the stent placement,
the patient’s serum bilirubin, which was initially reported
to be 10 mg/dL, decreased to approximately 5 mg/dL and
the yellowish discoloration of his skin normalized. The pa-
tient was transferred to the department of Surgery at the
University of Pittsburgh Medical Center for further work-
up and treatment. On admission, the patient’s vital signs
were within normal limits. The patient was obese with a
body mass index of 34 kg/ m”. The sclerac were slightly
icteric. The patient had normal cardiac and respiratory
examinations and did not have cervical, axillary, or supra-
clavicular lymphadenopathy. Examination of the abdomen
showed mild epigastric tenderness to deep palpation with
no rebound tenderness or guarding. The right inguinal area
had a well-healed scar from an inguinal hernia repair in the
1950s. The patient’s complete blood count and serum bio-
chemistry data on admission were as follows: white blood
cells, 11300/mm’; hemoglobin, 13.4 g/dL; hematocrit,
39.5%; platelets, 377000/ mm’; blood glucose, 122 mg/dL;
total bilirubin, 3.5 mg/dL; aspattate aminotransferase, 106
IU/L; alanine aminotransferase, 88 IU/L; and gamma-
glutamyl transpeptidase, 80 TU/L. Carbohydrate antigen
19-9 was 32.9 U/mlL. Chest X-ray was normal. The pa-
tient underwent an operation in October 2011 with the
presumed diagnosis of hilar cholangiocarcinoma (Klatskin
tumor). The tumor of the hepatic hilum was resected with
a right hepatic lobectomy, bile duct resection, and cho-
lecystectomy. The patient had markedly enlarged lymph
nodes in the hepatic hilum and retropancreatic area, which
were also resected. There was no evidence of extrahepatic
disease other than lymphadenopathy. Reconstruction was
performed with a Roux-en-Y hepaticojejunostomy. In the
resection specimen, the neoplasm diffusely involved the
perihilar bile ducts and the surrounding portal connec-
tive tissue and measured 5.0 cm at its greatest dimension
(Figure 1). The tumor had also invaded a large, right portal
vein branch and formed an intraluminal mass. Histologi-
cally, the tumor cells were poorly differentiated with no
evidence of glandular or squamous differentiation. The
tumor cells were arranged in cellular nests and sheets with
a small amount of intervening fibrovascular stroma (Figure
2A). The tumor cells had medium to large hyperchro-
matic nuclei with fine to coarse granular chromatin and
occasional small nucleoli. The tumor cells had a small to
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Table 1 Neuroendocrine carcinoma of the extrahepatic bile ducts-review of the literature

No. Ref. Age (yr) Sex Histology Location Maximal dimension (cm) Treatment Follow-up information  Other findings
1  Sabanathan et al” 67 M SCNEC Bm B Palliative bypass Alive 6 mo
and chemotherapy
2 Miyashita et al” 85 F  SCNEC Bi 3 Palliative bypass DOD 5 mo after surgery
3 Kuraoka et al'¥ 75 M SCNEC Bi 45 Resection Alive 5 mo after surgery Dysplasia
4  Hazama et al” 60 M SCNEC CBD 03 Neoadjuvant DOD 12 mo after
chemotherapy and surgery
resection
5  Arakura et al" 70 F  SCNEC Bm 3 Resection and DOD 14 mo after
chemotherapy surgery
6  Parketal” 60 F SCNEC Bs-Bm 3 Resection DOD 5 mo after surgery
7 Thomas et al® 54 M SCNEC Bh-CBD NA Resection Alive With Metastasis, Clonorchis sinensis
6 mo infestation
8 Viana Miguel et al®” 76 M SCNEC Bm NA Resection, Alive 5 mo after surgery Gallstone
chemotherapy and
irradiation
9  Jeonetal™ 65 M SCNEC Bs-Bm 2 Presection and DOD 12 mo after
chemotherapy surgery
10 Nakai et al™ 32 M SCNEC  CBD NA NA, diagnosed by NA
autopsy
11  Arakura et al™ 75 M SCNEC Bh, Bs, 6.5 Chemotherapy DOD 10 mo after
Bm, Bi and irradiation therapy
12 Hosonuma et al™ 69 F SCNEC Bs-Bm 3 Biliary drainage  Alive 2 mo after biliary
drainage
13  Okamura et al™ 62 M SCNEC Bm 3 Preoperative DOD 20 mo after
chemotherapy, surgery
resection and
irradiation
14  Yamaguchi et al™ 77 i NEC Bi NA Resection and Alive 27 mo
chemotherapy
15  van der Wal et al™® 55 M SCNEC+ Bm 4 Resection NA Dysplasia/
atypical carcinoma in situ
carcinoid
+AD
16  Nishihara et al'"” 64 M SCNEC+ Bh-Bs 1.9 Resection Alive 8 mo after surgery
AD
17 Yamamoto et al™ 71 F SCNEC + Bh 6 Resection DOD 7 mo after surgery ~ Common bile
AD duct stones
18 Kim et al™ 64 M SCNEC+ Bm 3 Resection Alive 30 d after surgery Clonorchis sinensis
AD infestation
19  Edakuni et al™ 82 F SCNEC+ Bm 6 Resection Alive 45 mo after
AD surgery
20 Kaiho et al™ 66 F SCNEC+ Bm 3.5 Resectionand ~ DOD 8 mo after surgery
AD chemotherapy
21  Sato et al™ 68 M LCNEC+ Bi 2 Resectionand ~ DOD 3 mo after surgery
AD chemotherapy
22 Demoreuil et I 73 M LCNEC+ Bh-Bs 3 Resection and DOD 12 mo after
AD chemotherapy surgery
23 Current report, 2013 76 M LCNEC Bh-Bs 5 Resection DOD 21 d after surgery Dysplasia,
intestinal type

SCNEC: Small cell neuroendocrine carcinoma; NEC: Nneuroendocrine carcinoma, not otherwise specified; AD: Adenocarcinoma; LCNEC: Large cell
neuroendocrine carcinoma; Bm: Mid portion of common bile duct; Bi: Inferior or distal common bile duct; CBD: Common bile duct, not otherwise specified;

Bs; Superior or proximal common bile/hepatic duct; Bh: Hilar bile duct; DOD: Died of disease. N/ A: Information not available; F: Female; M: Male.

moderate amount of amphophilic cytoplasm (Figure 2B).
They showed brisk apoptotic activity and frequent mitotic
figures (15-18 mitoses per 10 high-power fields). The tu-
mor showed perineural and angiolymphatic invasion. All
four lymph nodes were positive for metastatic tumor. The
resected gallbladder had microscopic metastatic deposits
in the perimuscular layer. No gallstones were present. The
tumor cells were negative for mucicarmine stain. Immu-
nohistochemical stains revealed that the tumor cells were
strongly positive for synaptophysin (Figure 2C). They were
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also focally positive for chromogranin A, pancytokeratin,
cytokeratin (CK) 7, CK 19, and MOC-31. Fewer than 1%
of the tumor cells were weakly positive for thyroid tran-
scription factor-1. They were negative for napsin-A, sur-
factant apoprotein A, alpha-fetoprotein, vimentin, CK5/6,
P03, leukocyte common antigen, and S100. Approximately
70%-80% of the tumor cells were positive for Ki-67 (Fig-
ure 2D). The histologic findings and the immunoprofile of
the neoplasm were consistent with LCNEC. A few foci of
intermediate- to high-grade dysplasia were also identified
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Figure 1 Gross appearance of the hilar neoplasm. The resected specimen
showed a firm, tan-grey tumor measuring 5.0-cm in greatest dimension with
extensive involvement of the perihilar bile ducts and surrounding soft tissue.
Some of the small ducts and vessels within the lesion showed severe luminal
narrowing (arrows).

in the perihilar bile ducts located within and adjacent to
the invasive neoplasm (Figure 3A). The dysplastic epithe-
lium contained some goblet cells. The dysplastic epithelial
cells were immunoreactive for CK19, CK20, and CDX2
(Figure 3B and C). The goblet cells were positive for mu-
cin (MUC)2 and negative for CK7, MUC1, MUC5AC, and
MUCG6. The immunoprofile of the dysplastic epithelium,
together with the presence of goblet cells expressing
MUC2 was consistent with an intestinal phenotype. The
epithelial cells of this lesion were also positive for synap-
tophysin (Figure 3D) and chromogranin A but with less
extensive and intense immunoreactivity compated to the
invasive neoplasm. The findings of the in situ component
were suggestive of a premalignant or preinvasive lesion
rather than intraepithelial spread from the invasive neo-
plasm. The patient’s immediate postoperative course was
uncomplicated; however, a CT scan of the abdomen eight
days after the operation revealed extensive enlargement
of his abdominal and retroperitoneal lymph nodes, which
was suggestive of rapid metastasis. The patient had poor
oral intake, hypovolemia, and significant back pain. Post-
operative chemotherapy or radiation therapy was not per-
formed because of the patient’s poor general condition.
The patient died 21 d after operation. An autopsy was not
performed.

DISCUSSION

According to the most recent World Health Organization
(WHO) classification, neuroendocrine neoplasms of the
digestive system ate classified into three general catego-
ries based on histologic features and proliferation frac-
tion'"!. These include NET, NEC, and mixed adenoneu-
roendocrine carcinoma (MANEC). A NET is defined as
well-differentiated neuroendoctine neoplasm with mild to
moderate nuclear atypia and a low proliferation fraction
(= 20 mitoses per 10 high-power fields or < 20% Ki67
index). This category encompasses neoplasms termed
carcinoid tumors. A NEC is a poorly differentiated, high-
grade malignant neuroendocrine neoplasm composed
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of cither small or intermediate to large cells with marked
nuclear atypia and a high proliferation fraction (> 20
mitoses per 10 high-power fields or > 20% Ki67 index).
This category includes SCNEC and LCNEC, but a di-
chotomous subclassification of small cell »s non-small
cell may also applyfzs]. MANEC has a phenotype that
1s morphologically recognizable as both gland-forming
epithelial and neuroendocrine carcinomas. Arbitrarily, at
least 30% of either component should be identified to
qualify for this definition.

Neuroendocrine neoplasms of the extrahepatic bile
ducts are rare, and the majority of the reported cases are
NET/ catcinoid, which represent 0.1%-0.2% of all gastro-
intestinal carcinoids/NET™, According to the data ob-
tained from the Surveillance, Epidemiology, and End Re-
sults program of the National Cancer Institute, there were
31 cases of carcinoid, 17 of SCNECs, and 10 of NECs
of not-otherwise-specified type of the gallbladder and
extrahepatic bile ducts between 1973 and 2005, Thus,
NEC of the extrahepatic bile duct is exceedingly rare and
is probably less frequent than NET/carcinoid. Accord-
ing to the literature, 23 cases of NEC of the extrahepatic
bile ducts, including the case described here, have been
reported. The most common histologic subtype of NEC
of the extrahepatic bile ducts is SCNEC (19 of 23 cases;
Table 1). Only two cases of LCNEC of the common bile
duct were previously reported (Table 1, cases 21 and 22);
therefore, this is the third reported case of LCNEC aris-
ing in the extrahepatic bile duct. The reported cases of
NEC include 15 males and 8 females, with a male to fe-
male ratio of 1.9: 1. Patient age ranged from 32-85 years
with a mean age of 67.2 years. The mean age of LCNEC
was higher than that of SCNEC (72.3 years »s 65.9 years),
but this difference was not statistically significant. NEC
can occur anywhere in the extrahepatic bile duct, but the
mid portion of the common bile duct appears to be the
most common site of involvement. Two cases had bili-
ary stones (Table 1, cases 8 and 17). Concurrent Clonorchis
sinensis infestation was seen in two cases (Table 1, cases
7 and 18). The presence of concurrent nearby dysplasia
was described in three of 23 cases, including ours (Table 1,
cases 3, 15 and 23). Eight cases were composite neuroen-
docrine and adenocarcinoma (Table 1, cases 15-22). Some
of these composite cases may be classified as MANEC
rather than NEC according to the current WHO clas-
sification system, depending on the proportion of the
adenocarcinoma component. When NEC coexisted with
adenocarcinoma, a gradual transition between areas of
NEC and adenocarcinoma was observed in six of eight
cases (Table 1, cases 15-17 and 19-21). In three of eight
cases (Table 1, cases 18, 19 and 21), the adenocarcinoma
component was located in the superficial portion of the
tumor, and the NEC component was located mainly in
the deeper portion of the tumor. No other particular
spatial relationships between NEC and adenocarcinoma
components have been described.

NEC of the gastrointestinal tract can show a spec-
trum of morphologic features ranging from classic SC-
NEC to LCNEC, and some cases have features between
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Figure 2 Histologic features of the hilar neoplasm. A: The tumor cells were arranged in cellular nests and sheets with little intervening fibrovascular stroma [He-
matoxylin and eosin (HE), x 200]; B: The tumor cells had a small to moderate amount of amphophilic cytoplasm and medium to large hyperchromatic nuclei with fine
to coarse granular chromatin and occasional small nucleoli (HE, x 400); C: The tumor cells were strongly positive for synaptophysin (x 400); D: 70%-80% of the tumor

cells were positive for Ki-67 (x 200).

these two types. As Shia ef al® previously pointed out,
there were no criteria for classifying NEC of the GI tract
with non-small cell morphology before the most recent
WHO classification. Therefore, NEC of the extrahepatic
bile ducts and gallbladder with non-small cell morphol-
ogy may have been diagnosed inconsistently. In fact,
histologic features of some of the previously reported
cases of SCNEC of the extrahepatic bile ducts are not
morphologically typical of SCNEC. For example, the
NEC tumor component reported as a part of composite
adenocarcinoma and SCNEC of the hilar bile duct by
Yamamoto ef @/ (Figure 2B in their manuscript) showed
prominent nucleoli and moderately abundant cytoplasm,
which is not typical of SCNEC (Table 1, case 17). Thus,
some of the non-small cell type NECs or LCNEC may
have been diagnosed or reported as SCNEC because of
the previous lack of a distinct diagnostic category.
LCNEC of the extrahepatic bile ducts is extremely
rare. Both of the previously reported cases contained a
minor component of adenocarcinoma (10%-20% of the
entire tumor). One tumor was located in an intra-pancre-
atic portion of the common bile duct (Table 1, case 21),
and another was located in the perihilar bile duct (Table
1, case 22). The adenocarcinoma component of one case
(Table 1, case 21) showed focal expression of a neuro-
endocrine marker (chromogranin A), and the other case
did not express neuroendocrine markers (Table 1, case
22). The coexistence of adenocarcinoma in these cases,
as well as in the aforementioned six cases of composite
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adenocarcinoma and SCNEC suggests that NEC of the
common bile duct may arise from pluripotent progenitor
cells. This idea is further supported by the observation
of transitional zones between NEC and adenocarcinoma
components in the majority of cases. The invasive tumor
described here was composed entirely of LCNEC. Al-
though no adenocarcinoma component was identified,
a few perihilar bile ducts located within and adjacent to
the LCNEC showed dysplasia of the intestinal pheno-
type with focal endocrine differentiation. Although data
on the histogenesis of neuroendocrine neoplasm of the
biliary tracts in the literature are limited, neuroendocrine
neoplasm of the bile duct and gallbladder may arise from
neuroendocrine cells in intestinal or gastric metaplasia,
where there may be progenitor cells with a greater abil-
ity to differentiate into neuroendocrine cells™ ", The
presence of intestinal type dysplasia in our case suggests
that LCNEC may have arisen from metaplastic epithe-
lium, although we cannot exclude the possibility that the
metaplastic/neuroendocrine phenotype may have been
acquired at the time of or subsequent to the dysplasia.
Regardless, the progression from dysplasia with an intes-
tinal/neuroendocrine phenotype to an aggressive NEC
may have occurred in the case described.

The prognosis of NEC of the bile duct appears to
be poor. Among the 21 cases with follow-up data, 57%
(12/21) of the patients died of disease 3 to 20 mo after
surgery, and only two patients have been reported to sut-
vive more than 2 years (Table 1, cases 14 and 19). Among
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Figure 3 Histologic features of the dysplastic epithelium found in a medium-sized perihilar bile duct located within the invasive neoplasm. A: The dysplastic
epithelium contained some goblet cells [Hematoxylin and eosin (HE), x 200]; B, C: The dysplastic epithelial cells were immunoreactive for CK20 (B, x 200) and CDX2 (C, x
200); D: Some of the dysplastic epithelial cells were positive for synaptophysin with less extensive and weak immunoreactivity compared to the invasive neoplasm (x 200).

the seven patients who sutrvived at least 12 mo, five were
treated with multidisciplinary treatment, including surgi-
cal resection, adjuvant or neoadjuvant chemotherapy, and
radiation. The longest survival was 45 mo in a patient
who was treated with surgical treatment alone (Table 1,
Case 19). According to Edakuni ¢ o/, that tumor was a
composite adenocarcinoma (-40%) and SCNEC (-60%).
They speculated that the reason for the long survival
may have been the low proliferative fraction (9.6% Ki-
67-positive tumor cells) of the SCNEC. Recently, most
neuroendocrine neoplasm grading systems rely exten-
sively on the proliferation rate, which has been shown to
provide significant prognostic information”". Based on
the current WHO grading system, the NEC component
of the case reported by Edakuni ¢z a/” may be best clas-
sified as intermediate-grade NET rather than SCNEC,
and this appears to at least in part explain the long sut-
vival time. According to Iype ef a” LCNECs appear to
have a worse prognosis than SCNEC in the gallbladder.
Although only two cases of LCNEC of the bile duct
have been previously reported, both patients died within
12 mo of surgery despite postoperative chemotherapy
(Table 1, cases 21 and 22). In our case, the patient died 21
d after the operation with radiographic evidence of rapid
progression of metastatic disease. Thus, the survival for
patients with LCNEC of the extrahepatic bile duct ap-
pears to be equally poor as for those with SCNEC. Mul-
tidisciplinary management appears to be effective and
provide longer survival time for SCNEC of the bile duct
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(Table 1, cases 13 and 14). Recently, a long surviving case
of LCNEC of the gallbladder was reported by Shimono
et al™. That patient received multimodal treatment con-
sisting of chemotherapy, radiation therapy, surgical resec-
tion, and y-knife irradiation for brain metastases, which
resulted in 69 mo of survival. This case suggests that
multimodal treatment is potentially effective in treating
LCNEC patients. The effectiveness of chemotherapy and
radiotherapy in both SCNEC and LCNEC of the biliary
tract needs to be further investigated in a larger number
of cases to confirm this observation.

In summary, we reported a case of high-grade neuro-
endocrine neoplasm arising in the perihilar bile ducts that
was best classified as LCNEC. The coexistent dysplasia
with intestinal and neuroendocrine differentiation may
represent a LCNEC precursor. We feel that histologic
subtyping of NECs into SCNEC and LCNEC (or even
non-small cell NEC), rather than grouping all types of
high-grade neuroendocrine neoplasms together as NECs,
is necessary because biologic characteristics of each sub-
type need to be more clearly defined for better prognosti-
cation and selection of therapy.
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