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Liver biopsy of metastatic pancreatic endocrine tumors allows confirmation of the diagnosis and assessment of
prognosis. However, sampling variability is a potential limitation. Our aim was to use the tissue microarray
technique to assess the heterogeneity of three prognostic markers, ie, MIB-1 proliferation index, microvascular
density and somatostatin receptor type 2, inside single or between synchronous or metachronous liver
metastases of pancreatic endocrine tumors. Tissue microarrays were constructed, which included core
biopsies taken from surgically resected liver metastases in 29 patients. MIB-1, microvascular density and
somatostatin receptor type 2 were evaluated after immunostaining. The heterogeneity was highlighted by the
calculation of the reproducibility of the values of two cores randomly selected among all the cores studied. For
quantitative variables, it was assessed by the intraclass correlation coefficient and by a Bland–Altman
approach. For qualitative variables, observed agreement and weighted j were given. A total of 184 liver
metastases were analyzed. For MIB-1, the intraclass correlation coefficients were 0.63, 0.69 and 0.67 and for
microvascular density, the intraclass correlation coefficients were 0.48, 0.60 and 0.00, respectively, in single,
synchronous and metachronous liver metastases. The variability increased for higher mean values of
microvascular density. For somatostatin receptor type 2, the observed agreements were 91% (j¼ 0.81), 69%
(j¼ 0.49) and 79% (j¼ 0.68) in single, synchronous and metachronous liver metastases, respectively. In
conclusion, tissue microarray analysis identifies heterogeneity of protein expression in pancreatic endocrine
metastases, which depends on the marker tested. The reproducibility is better for MIB-1 and somatostatin
receptor type 2 than for microvascular density. Sampling variability should be taken into consideration as a
potential limitation to the assessment of prognostic and therapeutic markers in biopsy samples from metastatic
pancreatic endocrine tumors.
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Liver metastases have a strong prognostic impact in
patients with pancreatic endocrine tumors.1–3 Liver
biopsy is the main method available to assess
diagnostic and prognostic markers and potential
therapeutic targets. However, it is not known
whether the assessment of prognostic factors in

small samples is representative of the entire metas-
tases and of their biology. For example, the evalua-
tion of the proliferative activity, as determined by
MIB-l labeling index is important to predict the
aggressiveness of primary or metastatic endocrine
tumors.4–9 In some tumors, such as gastric stromal
tumors, the heterogeneity in the expression of the
proliferative index has been demonstrated.10 Sam-
pling variability of MIB-1 labeling index, which
could be a potential limitation to reliably predict
outcome, has never been analyzed within endocrine
metastases. Other markers have an impact in the
prognosis or in the management of patients with
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pancreatic endocrine tumors, such as expression of
somatostatin receptors or microvascular density.
Immunohistochemical profiling of various somato-
statin receptors subtypes as a part of routine
pathologic analysis may become a useful predictor
of responsiveness to various somatostatin analogs.11

Microvascular density is correlated with prognosis
in many tumor types, including pancreatic endo-
crine tumors.12,13 Its quantification is heterogeneous
in most cancer types and it is therefore mostly
analyzed in hot spots, which correspond to areas
with the highest vascular density.14–18 Moreover,
microvascular density reflects tumor angiogenesis,
which is a therapeutic target shared by many types
of tumors.

Heterogeneity of protein expression among biopsy
samples taken from the same tumor should be
taken into account especially when molecular
markers are used in decision making. Tissue micro-
array experiments allow large scales profiling of
tissue samples. This technique allows multiple
measurements of a given protein, similar to small
biopsy samples, and then can be used to study
biological heterogeneity of tumors. Our aim was to
use this technique to assess the heterogeneity of
MIB-l labeling index, microvascular density and
somatostatin receptor type 2 expression in liver
metastases of pancreatic endocrine tumors. Poten-
tial tumor heterogeneity was tested in three different
conditions; ie, (a) within a single metastasis, (b)
between synchronous metastases present at the
same time in a patient and (c) between successive
metastases in a patient.

Materials and methods

Patients

Hepatic surgical samples from 29 patients with
metachronous or synchronous liver metastases from
pancreatic endocrine tumors were studied. The
patients were operated on in Beaujon Hospital
between 1995 and 2006. All the metastases were
histologically reviewed by two pathologists (AC and
LD). All tumors were classified as well-differen-
tiated endocrine carcinomas according to the World
Health Organization (WHO) 2000 criteria.6,7 The
following pathological characteristics were recorded
for each metastasis: size, location in the liver,
presence of necrosis and presence of cystic or
hemorrhagic changes.

Tissue Microarray Construction

Four tissue microarrays were constructed from the
liver metastases. Paraffin-embedded tissue blocks
were selected for each metastasis. Tissue micro-
arrays included several different 1-mm diameter
core biopsies from each paraffin tissue block using a
manual tissue-arraying instrument (Manual Tissue

Arrayer-MTA1; Beecher Instruments Inc.). The
number of cores per nodules depended on the size
of the latter: 1, 2, 3, 4 and 5 cores in nodules
measuring o0.5 cm, 0.5–2 cm, 2–5 cm, 5–8 cm and
48 cm, respectively. The cores were taken at
random inside the nodules. In total 418 cores were
included in the 4 tissue blocks.

Staining Methods

Antibodies and Immunohistochemical Techniques
The three antibodies are reactive in paraffin-
embedded sections. Ki-67 protein was detected with
murine monoclonal antibody MIB-1 (MIB-1; Dako,
Glostrup, Denmark). The quantification of micro-
vessel density was performed after immunostaining
with CD34 antibody (QBEND10; Immunotech,
Marseille, France). The somatostatin receptor type
2A (SSTR2A) was detected with rabbit polyclonal
antibody (Biotrend, Köln, Germany). An automa-
tized technique (Streptavidine-peroxidase with an
automate Ventana Benchmark, USA) was used for
the three antibodies. Antigen retrieval was con-
ducted by pretreatment with high temperature.

Scoring Methods
The proliferation index was calculated after immuno
staining with MIB-1 antibody. The results were
presented as the percentage of nuclear stained tumor
cells in each core. Microvascular density evaluation
was performed after immunostaining with CD34
antibody. Vessels with a clearly defined lumen or
well-defined linear vessel shape were taken into
account for counting. The vessels were counted in
each 1mm diameter core and the results were
reported for 1mm2. The results were also categor-
ized in three groups: r200, 200–400 and 4400
microvessels per mm2. Immunohistochemical stain-
ing of somatostatin receptor type 2 was evaluated
independently by two pathologists. The intensity of
staining was noted (negative scored as 0; weak or
moderate, which corresponded to the intensity of
the staining of the normal islets, scored as 1; strong
scored as 2). Discrepancies were resolved by
simultaneous reexamination of the slides by both
investigators using a double-headed microscope.

Study of Reproductibility

Heterogeneity assessment
Three types of heterogeneity were tested: (a)
inside single metastases (intrametastasis heteroge-
neity) in metastases Z2 cm only, (b) between
metastases resected at the same time in the
same patient (synchronous intermetastases hetero-
geneity) and (c) between metastases present at two
different periods in patients undergoing iterative
hepatectomy (metachronous intermetastases hetero-
geneity). To assess the heterogeneity two cores
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were randomly selected among all the cores avail-
able (two cores from the same metastasis for
intrametastasis heterogeneity, two cores from sepa-
rate metastases resected at the same time for
synchronous intermetastases heterogeneity, two
cores from separate metastases present at two
successive time for metachronous intermetastases
heterogeneity).

Intraobserver and interobserver variability
One core taken at random in each patient was
selected to perform intraobserver and interobserver
variability. The semiquantitative assessment of
somatostatin receptor type 2 intensity (graded into
three classes) based on the pathologist’s judgment
and therefore in part subjective was analyzed by two
observers. Intraobserver and interobserver variabil-
ity were calculated for this marker. One observer
calculated the Ki-67 index and the number of
microvessels. Intraobserver variability was calcu-
lated for these two markers. The second analysis for
intraobserver variability was performed 15 days
after the first one.

Statistical Analysis

To assess variability in case of quantitative variables
(for microvascular density and index of proliferation
evaluation), the intraclass correlation coefficient
was given. Intraclass correlation coefficient values
range from 0 (totally unreproducible) to 1 (perfectly
reproducible).19 A 95% confidence interval (95% CI)
was estimated by a bootstrap method. Variability
between quantitative variables was also assessed by
a Bland–Altman approach.20 The difference
between the two randomly selected measures was
plotted against the average of the two randomly
selected measures, and limits of agreement invol-
ving the mean difference and the s.d. of the
difference were computed and plotted. By defini-
tion, if differences are normally distributed, 95% of
individual differences are within 2 s.d. of the mean
difference (ie, within the limits of agreement). The
Bland–Altman plot is useful to search for any
systematic bias, assess random error and reveal
whether the difference between scores depends on
the level of scores.

In case of qualitative variables (for somatostatin
receptor type 2 and microvascular density evalua-
tion), observed agreement and weighted k were
given, with a 95% CI. The strength of agreement
computed with weighted k was labeled as follows:
value r0.40, poor to fair agreement; 0.41 through
0.60, moderate agreement; 0.61 through 0.80, sub-
stantial agreement; 0.81 through 1.00, almost perfect
agreement.21 Statistical analyses involved use of
SAS software, version 9.1 (SAS Institute, Cary, NC,
USA) and R, version 2.2.0.

Results

Patients’ Characteristics

A total of 29 patients were included. Five patients
presented with a functioning syndrome (insulino-
ma, n¼ 1; glucagonoma, n¼ 2; gastrinoma, n¼ 1;
somatostatinoma, n¼ 1) and one patient had multi-
ple endocrine neoplasia type 1 disease. In 17
patients, liver metastases were resected during
pancreatectomy. In 23 patients, metastases were
resected after the pancreatectomy. Three resections
corresponded to liver transplantations. Of the
patients, 15 had only one hepatic surgical resection
(either during the pancreatectomy or after), 14 had at
least two successive hepatic resections. In total, 184
metastases were analyzed (size, 0.5–12 cm; median:
1.5 cm). The number of synchronous metastases
varied from 1 to 12 (median: 4). The number of
metastases in a single patient varied from 1 to 19.

Localization and Aspects of the Metastases

Of the metastases, 55 were located in the left lobe
(segments II and III), 26 in segment IV, 7 in segment I
and 96 in the right liver (segments V, VI, VII and
VIII); 39 metastases contained a fibrous stroma, 9
were cystic and 17 hemorrhagic. All metastases
corresponded to well-differentiated endocrine car-
cinomas, according to the WHO classification.

Immunohistochemical Analysis

Of 418 cores, 384 were analyzed for MIB-1 expres-
sion. (Main results are given in Table 1.) The
counting was not feasible in 34 cores because of
the absence of tumor tissue in the cores or of tissue
drop during the technique. The proliferation index
varied from 0 to 36.8%. The median values for each
patient varied from 0.05 to 19.9% (Figure 1a and b).

Of 428 cores, 379 were analyzed for CD34 expres-
sion. The counting of CD34þ vessels was not feasible
in 49 cores because of the absence of tumor tissue in
the cores or of tissue drop during the technique. The
microvascular density varied from 5 to 1620 vessels
per mm2. The median values for each patient varied
from 56 to 755 per mm2. Of 379 cores, 182 were
classified as 1, 142 as 2 and 55 as 3 (Figure 1c and d).

Of 418 cores, 406 were analyzed for somatostatin
receptor type 2 expression. The counting was not
feasible in 12 cores because of the absence of tumor
tissue in the cores or of tissue drop during the
technique. In all cores, the positive staining was
detected on 100% of the epithelial cells. The intensity
was classified as follows in the 406 cores: 57 as 0 (no
staining), 193 as 1 and 156 as 2 (Figure 1e and f).

Heterogeneity Assessment

Intrametastasis heterogeneity was tested in 24
patients with at least one metastasis Z2 cm. Because
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of the absence of tumor tissue in the cores or of
tissue drop during the technique in some cases, 39,
37 and 42 metastasis were analyzed for MIB-1, CD34
and somatostatin receptor type 2, respectively.
Synchronous intermetastases heterogeneity was
analyzed in 27 patients presenting at least two
metastases resected at the same time. It was tested
35, 36 and 36 times for MIB-1, CD34 and somatos-
tatin receptor type 2, respectively. Metachronous
intermetastases heterogeneity was analyzed in the
14 patients who had at least two successive surgical
resections.

MIB-1. The intraclass correlation coefficient was
0.63 (95% CI¼ (0.09; 0.83)), 0.69 (95% CI¼ (0.27;
0.91)), and 0.67 (95 CI¼ (0.00; 0.91)), in single,
synchronous or metachronous metastases
respectively (Figure 2a–c). The analysis of the
Bland–Altman plots (Figure 2) showed that, in
metachronous metastases, in each three types of
heterogeneity tested, the mean differences were
close to zero indicating that there was no bias. It
revealed that the range between the two limits of
agreements were similar in the three groups tested
indicating the same variability in these three
conditions. The Bland–Altman plots show that
the variability increased for higher mean values
of MIB-1.

Microvascular density
Qualitative Data. The observed agreement was of
81% (k¼ 0.66), 67% (k¼ 0.54) and 57% (k¼ 0.23) in
single, synchronous and metachronous metastases,
respectively.

Quantitative Data. The intraclass correlation coeffi-
cient was of 0.48 (95% CI¼ (0.00; 0.78)), 0.60 (95%
CI¼ (0.40; 0.79)) and 0.00 (95% CI¼ (0.00; 0.30)) in
single, synchronous and metachronous metastases,
respectively (Figure 2d–f). The analysis of the Bland–
Altman plots (Figure 3) showed that, in each three types
of heterogeneity tested, the mean differences were close
to zero indicating that there was no bias. It revealed that
the range between the two limits of agreements was
higher in the metachronous metastases group, indicat-
ing a higher variability in this condition. The Bland–
Altman plots also show that the variability increased for
higher mean values of microvascular density.

Somatostatin Receptor Type 2. The observed
agreement was of 91% (k¼ 0.81), 69% (k¼ 0.49)
and 79% (k¼ 0.68) in single, synchronous and
metachronous metastasis, respectively.

Intraobserver and Interobserver Variability

A total of 29 cores (one per patient) were selected to
perform this analysis.

Table 1 Median, minimum and maximum values of MIB-1, microvascular density and somatostatin receptors type 2 for each patient

Patient Nmet Ncore MIB-1 Microvascular density (CD34) Somatostatin receptor type 2

Min. Med. Max. Min. Med. Max. Min. Max.

P1 7 17 0.22 2.13 3.07 125 160 359 2 2
P2 1 4 5.56 6.46 8.44 42 76 230 2 2
P3 5 16 0 0.53 11.5 6 56 1620 0 1
P4 8 17 0 2.49 12.5 7 122 392 1 2
P5 6 12 0 0.59 2.5 40 206 603 0 2
P6 2 4 0.75 1.25 2.85 356 755 1120 1 1
P7 7 14 0 0.05 1.7 41 86 428 0 2
P8 3 4 1.40 2.33 4.5 198 272 320 2 2
P9 12 23 0.28 4.47 16 220 453 790 0 1
P10 9 19 0 0.22 0.83 216 575 1120 1 2
P11 8 15 2.38 4.31 6.39 36 81 288 0 0
P12 5 15 0 5.06 10 91 220 990 2 2
P13 4 8 1.65 1.83 2 76 134 205 2 2
P14 1 2 2.14 2.21 2.29 112 129.5 147 1 2
P15 9 23 0.13 3.1 23.08 14 117 346 1 2
P16 7 16 3 4.64 10 110 203.5 324 1 1
P17 16 32 0 0.25 1.33 144 282.5 630 0 2
P18 8 17 1 5.15 13.30 13 101 132 1 2
P19 5 9 13.83 19.92 27.18 100 210 605 1 1
P20 9 19 0 2 36.8 84 216 450 1 2
P21 2 4 0.5 0.58 0.79 345 472.5 72 1 1
P22 19 35 0.30 5 12 82 168 775 1 2
P23 9 17 0 0.33 0.75 215 485 700 2 2
P24 3 3 7.5 8.1 9. 126 151 180 0 0
P25 4 10 1 2.88 6.7 90 270 430 2 2
P26 6 8 0 0.28 0.45 295 515 1100 1 1
P27 5 17 0 1.4 10.5 5 70 360 1 2
P28 9 22 0.2 0.8 25 36 412 1342 1 1
P29 3 5 1.11 2.91 3.11 265 310 590 0 2

Nmet: number of metastases; Ncore: number of microarray cores tested; Min.: minimum; Med.: median; Max.: maximum.
Microvascular density is measured in vessels/mm2.
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MIB-1
The intraobserver intraclass correlation coefficient
for MIB-1 index was 0.99 (95% CI¼ (0.96; 1.00)).

Microvascular density
The intraobserver intraclass correlation coefficient
for microvascular density as a continuous variable

Figure 1 Immunohistochemical expression of MIB-1 (a, b), CD34 (c, d) and somatostatin receptor type 2 (e, f) by liver metastases of
pancreatic endocrine tumors. Panels, a, c, e and b, d, f show high and low expression of the three markers, respectively. (a, b) MIB-1
nuclear expression is high, calculated at 12% in panel (a) and is low, calculated at 2% in panel (b). (c, d) CD34þ capillaries are
numerous (microvascular density¼880 vessels per mm2) in panel (c) and rare (microvascular density¼ 129 vessels per mm2) in panel
(d). (e, f) Somatostatin receptor type 2 is strongly (intensity 2) expressed in panel (e) and faintly expressed (intensity 1) in panel (f). (a–e)
Immunoperoxidase and hematoxylin nuclear counterstaining.
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was 0.98 (95% CI¼ (0.94; 0.99)). The intraobserver
observed concordance for microvascular density as a
qualitative variable was 90–95% CI¼ (73; 98)
(k¼ 0.87; 95% CI¼ (0.74; 1.00)).

Somatostatin receptor type 2
The intraobserver concordance was 97%, 95%
CI¼ (82; 100) (k¼ 0.96; 95% CI¼ (0.88; 1.00)) and

the interobserver concordance was 83%, 95%
CI¼ (64; 94) (k¼ 0.79; 95% CI¼ (0.61; 0.96)).

Discussion

In this study we used the tissue microarray
technique to evaluate the heterogeneity of expres-
sion of a panel of proteins that play a role in tumor

Figure 2 Bland–Altman plot of difference between the two
randomly selected measures by mean of the two randomly
selected measures for MIB-1 in the three types of heterogeneity
tested: (a) intrametastasis heterogeneity; (b) synchronous inter-
metastases heterogeneity; (c) metachronous intermetastases het-
erogeneity. The three horizontal lines stand for mean individual
difference±2 s.d. The limits of agreement were of (�8,81; 11,62),
(�6,3; 8,1) and (�4,5; 8,5), respectively, for the three types of
heterogeneity tested.

Figure 3 Bland–Altman plot of difference between the two
randomly selected measures by mean of the two randoml selected
measures for microvascular density in the three types of
heterogeneity tested: (a) intrametastasis heterogeneity; (b) syn-
chronous intermetastases heterogeneity; (c) metachronous inter-
metastases heterogeneity). The three horizontal lines stand for
mean individual difference±2 s.d. The limits of agreement were
of (�470; 590), (325; 398) and (�970; 938), respectively, for the
three types of heterogeneity tested.
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progression and have the potential to be translatable
to a clinical application, in patients with liver
metastases of pancreatic endocrine tumors. The
aim was to determine to what extent the perfor-
mance of liver biopsy could be influenced by
sampling limitation. To achieve this goal, we
compared the percentage of agreement between
values of a couple of cores selected at random in
each metastasis or in several metastases in the same
patient. The observed discrepancies were attributed
to tumor heterogeneity.

In most cases, the tissue microarray technique has
been used to allow the examination of large tissue
cohorts to spare material and technical resources
and with increased reproducibility. Many reports
have pointed out that the material in the tissue cores
are not always fully representative of the diagnostic
section and found discrepant core results, attributed
to tumor heterogeneity.22,23 The agreement improves
by using an average measurement of replicate
samples. For example, this has been demonstrated
for Ki-67 expression in different tumor types.24,25

However, an average measurement hides the hetero-
geneity present in replicates, ignoring variation
among biopsy samples. Here, we used the tissue
microarray technique to assess the heterogeneity
inside liver metastases of pancreatic endocrine
tumors. This variability can be attributable to both
sampling and observer. In this study, we demon-
strated a low degree of intra- or interobserver
variability, which allows attributing the variability
to the sampling.

Evaluation of the MIB-1 labeling index by im-
munohistochemistry on paraffin sections, is the gold
standard for assessment of endocrine tumor progres-
sion.5–9 Liver biopsies allow estimating this index in
metastatic endocrine tumors and the therapeutic
decision depends mainly on this criterion. For
example, it is regarded as a valuable tool to adapt
systemic chemotherapy or to identify patients who
will profit from liver transplantation.26 However,
data are lacking concerning the heterogeneity of the
expression of MIB-1 either in primary or metastatic
pancreatic endocrine tumors. Although the prog-
nosis of the disease is mainly due to the progression
of liver metastases, it is not known whether the MIB-1
labeling index is variable among a given metastasis
or between several metastases in the same patient
and if it varies with time progression. Our results
show an intraclass correlation coefficient of 0.63,
0.69 and 0.67 if heterogeneity was tested inside
single metastasis, synchronous and metachronous
metastases, respectively, indicating a substantial
reproducibility for this marker. Interestingly, the
reproducibility is not much modified when several
synchronous metastases are taken into account in
the same patient, as compared to the reproducibility
inside single metastases, as shown by the homo-
geneous limits of agreement in the Bland–Altman
approach. This suggests that there is no more
variation in the index of proliferation between

synchronous metastases than inside single metasta-
sis. According to this result, the selection of the
metastasis to biopsy among all metastases present at
a given time in a patient should be only based on its
accessibility. Moreover, to limit the risk for false
evaluation of MIB-1 labeling index, it is probably as
much effective to increase the number of passes
performed within a liver metastasis than to biopsy
several metastases. In the same way, we also show
that the reproducibility is not modified for succes-
sive metastases as compared to intrametastasis
heterogeneity, suggesting that there is no important
modification of the proliferation index with time in
a patient. However it must be kept in mind that the
liver metastases were all resected, probably exclud-
ing the highly proliferating ones. Interestingly, a
consensus report recently suggested to perform the
evaluation of the MIB-1 index in 2000 cells in
digestive endocrine tumors.9 Counting the percen-
tage of positive cells in a 1-mm core seems relevant
because such area approximately contains this
number of tumor cells and the tissue core could be
extrapolated to tumor tissue in a small liver biopsy.
However, the authors recommend counting the
index of proliferation in hot spots, ie, areas with
the highest staining, which is possible only if
representative tissue is analyzable.

The microvascular density evaluated by immuno-
histochemistry with the CD34 antibody is correlated
with prognosis and survival in pancreatic endocrine
tumors.4,18 Interestingly, it is correlated with con-
trast enhancement on CT scan which offers the
possibility to assess endocrine tumor aggressiveness
at the time of diagnosis.27 Our study shows a
moderate intraclass correlation coefficient of 0.48
inside single metastasis, demonstrating that there is
a substantial variability in the microvascular density
of endocrine metastases when it is evaluated on
small, 1mm diameter areas. This is in accordance
with the fact that the values of microvascular
density vary greatly according to the area in most
tumor types and the homogeneous range between
the two limits of agreement.28–30 The analysis of the
Bland–Altman plots also demonstrated that in each
of the three types of heterogeneity tested, the
variability increases for higher mean values of
microvessels. Tumor vasculature is not well orga-
nized in tumors as compared to normal tissues and
some areas are much less vascularized and hypoxic
than others.31 All the above results are in accordance
with many previous reports in several tumor types
showing that the counting of the vessels is mostly
reliable and correlated to prognosis if it is not
performed randomly but evaluated in areas of
highest vascular density.14–18 The unreproducible
results obtained for metachronous metastases sug-
gest that the vascularization is modified with time
progression, possibly as a result of the systemic
treatment, as observed in other carcinomas.32 Final-
ly, we observed better agreements with the micro-
vascular density as a qualitative data which
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probably reflects that using three groups (low,
moderate or high counting) could help to separate
highly from low vascularized tumors in good
correlation with imaging contrast enhancement,
prognosis and, hopefully, response to antiangio-
genic treatments.27

Endocrine tumors usually express somatostatin
receptors, although the subtypes and number of
somatostatin receptors expressed in a certain tumor
is very variable. However, somatostatin receptor
type 2 is the major somatostatin receptor subtype in
pancreatic endocrine tumors.33–35 The expression of
somatostatin receptors and their density of expres-
sion on tumor cells form the basis for uptake of cold
or radiolabeled somatostatin analogues and offer the
possibility to diagnose or treat malignant pancreatic
endocrine tumors, especially those with unresect-
able liver metastases.36,37 The investigation of the
quantitative expression of somatostatin receptors
allows evaluating the possibilities for tumor-specific
radionucleotide therapy. Patients considered for
radiolabeled somatostatin analog treatment should
undergo liver biopsy to establish the immunohisto-
chemical somatostatin receptors status of the liver
metastases to treat. By this approach, it could be
possible to select patients more suitable for treat-
ment. In our study, we demonstrate that the
expression of somatostatin receptors type 2 is
homogeneous and reproducible in pancreatic endo-
crine tumor metastases. The overall concordance
of the values tested was 90.5% among single
metastasis, with a k-value of 0.81, indicating a
very good agreement or a low heterogeneity. This
suggests that the quantification of SSTR2 in a
small biopsy sample can assign the correct expres-
sion level of a liver metastasis and could help to
predict its responsiveness to various somatostatin
receptor analogs. The lower agreement observed for
synchronous intermetastases may explain that cer-
tain liver metastases do not respond as well as
others to somatostatin analog treatment in some
patients.

In conclusion, sampling errors of prognostic
markers evaluation should be taken into considera-
tion in therapeutic trial in patients with liver
metastases of pancreatic endocrine tumors. The
importance of the heterogeneity depends on the
marker tested. Interestingly, our results point out
that the reproducibility of MIB-1 labeling index and
somatostatin receptor type 2 is better than the one of
microvascular density. These results are important
because these markers can be evaluated in biopsy
samples to adapt therapeutic strategy in metastatic
pancreatic endocrine tumors.
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