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Gastric Neuroendocrine Tumors in Our
Institutions According to the WHO
2010 Classification
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In 2010, World Health Organization classified gastric neuroendocrine tumor (NET) as
follows: NET grade (G) 1, NET G2, neuroendocrine carcinoma (NEC). We reviewed 22
gastric NETs that were encountered in our institutions. Nine, 6, and 4 were NET G1, G2,
and NEC, respectively. We also encountered 3 NET G3. NET G1 was treated with
observation in 2 patients, endoscopic mucosal resection (EMR) in 3, and gastrectomy in 4
patients. No recurrence was experienced during a median of 53 months of follow-up. All
NET G2 was treated with gastrectomy. No patient experienced recurrence during a
median of 25 months of follow-up. NET G3 was treated with gastrectomy. One patient
died of liver metastasis 52 months after gastrectomy. For NEC, gastrectomy was
performed in 3 cases and no patients died of tumor-related death. We conclude that
the prognoses of NET G1 and G2 were good. We also experienced long-term survivors of
NEC. An accumulation of more patients is needed for further investigation.
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G astric (neuro)endocrine tumor (NET) is a rare classification and terms have been often confused.
neoplasm that includes carcinoid, neuroendo- In 2010, the World Health Organization (WHO)
crine carcinoma, and small cell carcinoma. The revised these classifications.! As such, most NETs

Reprint requests: Tsutomu Dousei, MD, Department of Surgery, Higashiosaka City General Hospital, 3-4-5 Nishiiwata, Higashiosaka-
shi, Osaka, 578-8588 Japan.
Tel.: +81 6 6781 5101; Fax: +81 6 6781 2194; E-mail: tdousei@hotmail.co.jp

Int Surg 2012;97 335

$S900E 98] BIA /0-/0-GZ0Z 18 /woo Alojoeignd-poid-swid-yewlsiem-pd-swiid//:sdyy wolj) papeojumo(



GASTRIC NEUROENDOCRINE TUMOR

ENDO

Downloaded from https://prime-pdf-watermark.prime-prod.pubfactory.com/ at 2025-07-07 via free access

D~
N
9
9JUDLINDAI JNOYIIM DALY %Eouuw«mmws I
ow zz1 + + Awopansen I [43 €1 AL ! (ss) € SL d 9% x
9JUDLINDAI IJNOYIIM dAI[Y 0
our 79 + Kwoyansen 11 8¢S 8 d111 0 (ss) € 4 N /9 RS
SISe}Se}owl IDAI[ JO PaI(]
ow zg + Kwoyoansen 11 s 01 Il 0 (ss) ¢ o} W L9
€D 1IN
OURIINDAI JNOUIIM IAI[Y
owgy  — Awoyanuy I € 0 I 0 (NS) T ardnmm N 69
asned umowyun jo parcg
owr 9¢ — UO1}09saI [€D07] I umowu) i4 I 0 (NS) T L0 N ¥S
QOUS.LINDd3I «SOSt,\S ®>:<
owr z¢ — Kwoyoansen I S 0 I 0 (NS) T S0 N g9
OURIINDAI JNOUIIM IAI[Y
ouwr g1 — Auwiopansen 111 i 0 I 0 (NS) T 80 N o¥
9SLASIP IAYJ0 JO PaIq
ow $| — Awiopansen I € 0 I 0 (NS) 1 S0 N L9
ATV
our ¢ — Awiopansen 111 ) 0 VII 0 (NS) T 11 £l w
O LAN
QJULINDAI INOYIIM DAY
ouwr 78 — Kwoyansen I 4 0 I 0 (NS) T 90 q 9¢
Q0Ua.LINdaI aﬂosﬁg w>:<
ow 9/, — Kwoyoansen I 10 0 I 0 (NS) T srdnmm q LS
QJUDLINDAI INOYIIM DAY
ouwr ¢g — Kwoyoansen I 0 0 I 0 (NS) T 10 N o
9JUDLINDAI IJNOYIIM dAI[Y
ow § — Awopdansen 11 I 0 VIl 0 (NS) T € W [
9SLISIP 1930 JO paI(]
ow ¢g — AWH I 0 0 0 0 sIL, 10 d 0L
9JUDLINDAI INOYIIM DAY
ow ¢¢ — ANH 11 0 0 umowyun) SI,  umowju) W 6L
QJUALINDAI INOYIIM DAY
ow ¢ — ANE I €0 0 umowyun) (NS) 1 90 W 09
ATV
ow 68 — uoneasqO 11 4 0 I 0 W 1 ¥0 d €9
QJULINDAI INOYIIM dAI[Y
ouw 6f — uoneArsqO I I 0 0 0 SI,  umowju) d 68
19 LAN
sisougou Aderay juounear]  odfy1pury (%) xepur  (4dH 01/)  °3®S N L (u) vz15 pETS a8y
-oway) 291 SISOIIA]
SUOLINJISUL ANO UL PILIFUNOIUI SIOULNT IULIIOPUIOINIU D1IJSVE) [ 2]V,
NeJ
(49}
o



GASTRIC NEUROENDOCRINE TUMOR

Prognosis

Chemo-
therapy

Mitosis Ki-67
(/10 HPF)  index (%) Rindi type Treatment

Stage

M

T

Size (cm)

Sex

Table 1 Continued
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NEC

Died of complication

1 mo
24 mo

Gastrectomy

14 30

v

1

4a (SE)

63

+

Gastrectomy

13 63

1B

3a

1b (SM)

67

Alive without recurrence

87 mo

Gastrectomy

20 59

1B

2 (MP) 2

3.8

70

Died of other disease

4 mo

BSC

40

1B

0

4a (SE)

72

Died of NEC bleeding

T, N, M, and Stage are written according to the TNM classification by the uIcc.?

®NET G3 is not advised to be used in the World Health Organization 2010 classification.

(BSC) best supportive care; EMR; (M) mucosa; (MP) muscularis propria; (SE) perforate serosa; SS subserosa; SM submucosa.

ENDO

are classified into NET grade (G)1, NET G2, and
neuroendocrine carcinoma (NEC). G stands for
grading according to mitotic count and Ki-67 index.
NET G1 is usually benign, whereas NET G2 and
NEC are malignant. However, their clinical behav-
iors have not been fully characterized. We reviewed
cases of gastric NETs that were encountered in our
institutions and analyzed their clinical behaviors.

Materials and Methods

We encountered 1303 gastric cancers between 1998
and 2011 at Higashiosaka City General Hospital and
1447 gastric cancers between 2000 and 2009 at National
Hospital =~ Organization Kure Medical Center/
Chugoku Cancer Center. Among these 2750 cases, 22
(0.8%) were histopathologically diagnosed as NETs.

The WHO 2010 classification was used to classify
NETs. According to the classification, NETs are
classified into 5 categories: NET G1 (carcinoid), NET
G2, NEC (large cell or small cell type), mixed
adenoneuroendocrine carcinoma, and hyperplastic
and preneoplastic lesions. Most cases belong to the
former three tiers.

NET G1 and G2 are well-differentiated neuroen-
docrine neoplasms that are composed of cells with
features similar to those of normal gut endocrine
cells expressing general markers of neuroendocrine
differentiation with mild-to-moderate nuclear atypia
and a low number of mitoses. This definition
encompasses neoplasms termed carcinoid tumor in
the WHO 2000 classification.” G stands for grading
based on proliferation with the following definitions
of mitotic count and Ki-67 index: G1, mitotic count
<2 per 10 high power fields (HPF) and Ki-67 index
=2%; G2, mitotic count 2 to 20 per 10 HPF or 3% to
20% Ki-67 index; and G3, mitotic count >20 per 10
HPF or >20% Ki-67 index." HPF is 2 mm” and is
evaluated in at least 50 fields in areas of the highest
mitotic density. The Ki-67 index is expressed with
the use of the MIB1 antibody as a percentage of 500
to 2000 tumors cells in areas with the strongest
nuclear labeling. If grade differs for mitotic count
compared with the Ki-67 index, it is suggested that
the higher grade be assumed.

NEC is a poorly differentiated, high-grade malig-
nant neoplasm that is composed of small cells or
large-to-intermediate cells with marked nuclear atyp-
ia, multifocal necrosis, and a high number of mitoses
(>20 per 10 HPF). This definition refers to neoplasms
that were previously classified as small cell carcino-
ma, large cell (neuro)endocrine carcinoma, or poorly
differentiated (neuro)endocrine carcinoma.

337

$S920E 93J) BIA /0-20-GZ0Z e /wod Aioyoeignd-poid-swid-yiewlsiem-jpd-awiid//:sdiy wouy papeojumoq



ENDO

100 | Ll Ll ']

.
aomomooa

<80
S i J . ,
o Bosssone WeELER LB LD G all o w w ED - - - .- .- -
560 -
Q
h=!
8 40 -
% =—NET G1, G2
[}
220 - ==NET G3
O -+ NEC
0 L

o 1 2 3 4 5 6 7 8 9 10 11
Time since diagnosis (year)

Fig. 1 Cause-specific survivals of gastric neuroendocrine tumor
grade 1 (NET G1), NET G2, NET G3, and neuroendocrine carcinoma
(NEC) were shown on Kaplan-Meier curve. For NET G1 and G2, the
3-year and 5-year survival rates were 100% and 100%, respectively.
For NET G3, the 3-year and 5-year survival rates were 100% and 67%,
respectively. For NEC, the 3-year and 5-year survival rates were 67%
and 67%, respectively, containing a best supportive care case.

The 22 patients with NET were staged according to
the WHO 2010 classification. Their clinical character-
istics, treatment, and prognoses were retrospectively
reviewed. The TNM classification by the Internation-
al Union Against Cancer (UICC)®> was used to
describe tumor features. In addition, Rindi’s type
was used to classify gastric carcinoid tumors.* Type I
was the most common and was associated with
chronic atrophic gastritis, known as type A gastritis.
Type II was associated with multiple endocrine
neoplasia type 1 and Zollinger-Ellison syndrome.
Type IIl was a biologically more aggressive, sporadic
lesion. Cause-specific survival was shown on Kaplan-
Meier survival curve.

Results

Nine patients were classified as having NET G1, 6
were NET G2, 3 were NET G3, and the remaining 4
patients were NEC (Table 1). The WHO 2010
classification does not define NET G3; however,
the clinical behaviors of the three cases we experi-
enced were obviously different from those of NET
G1 and G2. Although they were well-differentiated
tumors, their Ki-67 indices were as high as 32% to
58%. In addition, all patients had invasion into the
subserosa and had metastases to the lymph nodes or
liver.

As for patients staged at NET G1, the tumor
invaded within the submucosa in all patients. No
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case showed metastases. Two patients were ob-
served without treatment. Endoscopic mucosal
resection (EMR) was performed in 3 cases and
gastrectomy in 4 cases. Regardless of type or
treatment, no patient showed recurrence or tumor-
related death during the median 53-month follow-
up (range, 3-89 months) (Fig. 1).

As for patients staged at NET G2, all tumors
invaded the submucosa. No patient showed metas-
tases. All patients were treated with gastrectomy.
Antrectomy was also effective for a patient with
multiple tumors of the fundus, hypergastrinemia,
and type A atrophic gastritis. Including this case, we
experienced no recurrence for the median 25-month
follow-up (range, 3-48 months) (Fig. 1).

As for patients staged at NET G3, tumor sizes
were more than those of G1 and G2. The tumor
invaded the subserosa in all patients. Two patients
had lymph node metastases and 1 had liver
metastasis. Mitotic counts were 8 to 13 per 10 HPF
and Ki-67 indices were as high as 32% to 58%. These
were thought to be Rindi’s type III. All patients
underwent radical surgical resection and adjuvant
chemotherapy. One patient with stage IIIB died of
liver metastasis 52 months after a total gastrectomy;
however, the other 2 patients lived without recur-
rence for 62 and 122 months, respectively (Fig. 1).

As for NEC, three patients showed lymph node
metastases and 1 showed peritoneal metastases and
liver metastases. Treatment included gastrectomy in
3 patients, and best supportive care in 1 patient. Two
gastectomized patients died from other diseases, and
1 lived for 24 months without recurrence (Fig. 1).

Discussion

There have been many classifications and terms to
define the clinical aspects of NET. In 2000, WHO
classified endocrine tumors of the gastrointestinal
tract as follows: well-differentiated endocrine tu-
mor, carcinoid; well-differentiated endocrine carci-
noid, malignant carcinoid; and poorly differentiated
endocrine carcinoma, small cell carcinoma. The
WHO 2010 classification, the latest classification, is
based on the grading of neuroendocrine neoplasms
of the digestive system. Mitotic count and the Ki-67
index are thought to be an indicator of malignancy.
In this classification, “NET G3” is not advised to be
used because G3 cases were supposed to be NEC.
However, we experienced 3 cases of NET G3 that
were not poorly differentiated.

Few reports in the literature are based on the
WHO 2010 classification or grading. Rindi et al’
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investigated 102 cases of gastric NET. In that article,
81 cases were NET G1, 5 were NET G2, and 16 were
NEC. All NET G2 and NEC cases had metastases
and 3-year survival rates were 20% and 7%,
respectively, whereas NET G1 showed a 3-year
100% survival. However, in our series, the progno-
ses of NET G2 were rather good. Our NET G3 cases
were thought to be highly malignant considering
their high mitotic counts and Ki-67 indices; how-
ever, we actually experienced a 10-year survival
case. Although the number of NEC cases was
limited to 4, their prognoses seemed to be better
than reported.

The North American Neuroendocrine Tumor
Society published guidelines in 2010%7 and the
National Comprehensive Cancer Network (NCCN)
did so in 2011.% These guidelines were based on
Rindi’s type and tumor size; however, they were not
based on the WHO 2010 classification. According to
the latest NCCN guidelines, for carcinoid tumors,
which seemed to correspond to NET G1 and G2,
management is described as follows. For hypergas-
trinemic patients, which indicates that the tumors
are Rindi’s type I or II, if the tumors are =2 cm,
options include endoscopic resection, observation, or
octreotide. For hypergastrinemic patients, with tumors
>2 cm, endoscopic resection or surgical resection is
indicated. Patients with locoregional Rindi’s type III
tumor, they are usually treated with radical resection
of the tumor and removal of the perigastric lymph
nodes. For resectable poorly differentiated neuroen-
docrine tumors, which seemed to correspond to NEC,
surgical resection and chemotherapy with a small cell
lung cancer regimen is advised.

In conclusion, we reviewed 22 cases of gastric
NETs that were encountered in our institutions. In
the current study, we experienced 3 NET G3 cases.
The prognoses of NET G2 and NEC were found to
be better than those in previous reports; therefore,
we could not clarify whether the WHO 2010
classifications were useful in predicting their clinical
behaviors nor in deciding treatment strategy. An
accumulation of more cases from several institutions
is needed to establish a common classification of
malignancy and effective guidelines.

Int Surg 2012;97

ENDO

Acknowledgments

The authors are grateful for the prognostic investi-
gations of Health Information Managers Chiga litani
at Higashiosaka City General Hospital and Fumiko
Matsufuru at National Hospital Organization Kure
Medical Center/Chugoku Cancer Center.

References

1. Rindi G, Arnold R, Bosman FT, Capella C, Klimstra DS,
Kloppel G et al. Nomenclature and classification of neuroen-
docrine neoplasms of the digestive system. In: Bosman FT,
Carneiro F, Hruban RH, Theise ND, eds. WHO Classification of
Tumors of the Digestive System. 4th ed. Lyon: International
Agency for Research on Cancer, 2010:13-14

2. Solcia E, Capella C, Kloppel G, Heitz PU, Sobin LH, Rosai ].
Endocrine tumors of the gastrointestinal tract. In: Solcia E,
Kloppel G, Sobin LH, eds. Histological Typing of Endocrine Tumors.
2nd ed. Heidelberg, New York: Springer Verlag, 2000:61-64

3. Sobin LH, Gospodarowicz MK, Wittekind C. TNM Classifica-
tion of Malignant Tumors. 7th ed. Oxford: Wiley-Blackwell, 2009

4. Rindi G, Luinetti O, Cornaggia M, Capella C, Solcia E. Three
subtypes of gastric argyrophil carcinoid and the gastric
neuroendocrine carcinoma: a clinicopathologic study. Gastro-
enterology 1993;104:994-1006

5. Rindi G, Azzoni C, La Rosa S, Klersy C, Paolotti D, Rappel S
et al. ECL cell tumor and poorly differentiated endocrine
carcinoma of the stomach: prognostic evaluation by patholog-
ical analysis. Gastroenterology 1999;116:532-542

6. Kulke MH, Anthony LB, Bushnell DL, de Herder WW,
Goldsmith SJ, Klimstra DS et al. North American Neuroendo-
crine Tumor Society (NANETS) treatment guidelines: well-
differentiated neuroendocrine tumors of the stomach and
pancreas. Pancreas 2010;39:735-752

7. Strosberg JR, Coppola D, Klimstra DS, Phan AT, Kulke MH,
Wiseman GA et al. The North American Neuroendocrine Tumor
Society (NANETS) consensus guidelines for the diagnosis and
management of poorly differentiated (high-grade) extrapulmo-
nary neuroendocrine carcinomas. Pancreas 2010;39:799-800

8. National Comprehensive Cancer Network. NCCN Guidelines
Version 1.2011 Neuroendocrine Tumors. http://www.ncen.
org/professionals/physician_gls/pdf/neuroendocrine.pdf.
Accessed November 30, 2011

339

$S920E 93J) BIA /0-20-GZ0Z e /wod Aioyoeignd-poid-swid-yiewlsiem-jpd-awiid//:sdiy wouy papeojumoq




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


