Silva NM et al / Colombia Médica - Vol. 43N° 1, 2012 (Jan-March)

Colombia Médica

Colombia Médica colombiamedica.univalle.edu.co

/B B

Rapid detection of sentinel lymph node metastases in different techniques and comparison
in low-grade breast carcinomas

Deteccion rapida de metastasis en ganglio centinela y comparacion de diferentes técnicas en carcinomas de
mama de bajo grado

Sua, Luz F% Silva, Nhora M*; Vidaurreta, Martha®; de la Orden,Virginia® Veganzones, Silvia®; Rafael, Sara® ;Mae-
stro de las Casas, Maria L

AClinical Laboratory and Pathology, Fundacién Clinica Valle del Lili. Cali, Colombia.

bSection of Genetics, Clinical Analysis, Hospital Clinico San Carlos de Madrid, Madrid, Spain.

Article history:

Received Dec 9 2010

Received in revised form Dec 28
2010

Accepted July 13 2011

Keywords:

Lymphatic metastasis; Breast
neoplasm; Polymerase chain
reaction; Biopsy; Immuno-
histochemistry; Lymph node
excision.

Palabras clave:

Metastasis linfatica; Neopla-
sias de la mama; Reaccién
en cadena de la polimerasa;
Biopsia; Inmunohistoquimi-
ca; Excisién del ganglio lin-
fatico.

Abstract

Introduction: The role of sentinel node biopsy has revolutio-
nized breast cancer treatment. This determination reduces the
mobility of a complete axillary lymphadenectomy. The aim of
our study is to analyze the value of sentinel node in low-grade
histological breast tumors, studied with hematoxylin and eosin
techniques, Immunohistochemistry, and molecular chain reac-
tion in real-time quantitative polymerase (RT-PCR).

Materials and methods: In a pilot study we studied a total of
21 patients with histological diagnosis of mucinous carcinoma,
adenoid cystic carcinoma, and medullar carcinoma that un-
derwent the sentinel node technique. Once the lymph node was
removed, it was sent to pathology, where it was fragmented and
evaluated, using between 25% and 50% of the lymph node for
molecular biology laboratory studies.

Results: The sentinel nodes studied were 32, corresponding to
the 21 patients. Of the 32 lymph nodes analyzed, 29 (90.6%)
were negative on histopathological examination and the mole-
cular identification, 2 (6.2%) were positive in both techniques
and 1 (3.125%) lymph node was positive with quantitative RT-
PCR and negative in histology (H&E), which - subsequently by
immunohistochemistry (IHC) - was diagnosed as isolated tu-
mor cells (ITC).

Conclusion: When comparing the techniques of hematoxylin
and eosin, immunohistochemistry, and molecular RT-PCR te-
chnique, we found greater sensitivity of molecular techniques;
this can reduce the false negative and improve diagnosis of sen-
tinel node metastases. Patients with low histological grade car-
cinomas have high survival rates, less aggressive tumor beha-
vior, and reduced lymph node at diagnosis.

Resumen

Introduccion: El rol de la biopsia del ganglio centinela ha revo-
lucionado el tratamiento del cincer de mama. Tomar esta de-
terminacién disminuye la morbilidad de una linfadenectomia
axilar completa. El objetivo del estudio es analizar el valor del
ganglio centinela en los tumores de mama de tipo histologico de
bajo grado y estudiarlos con las técnicas de hematoxilina y eosi-
na, inmunohistoquimica y molecular de reaccion en cadena de
la polimerasa en tiempo real cuantitativa (RT-PCR).

Material y métodos: En un estudio piloto se estudiaron 21 pa-
cientes con diagnéstico histologico de carcinoma mucinoso,
metapldsicos o adenoide quistico a quienes se les realizé la téc-
nica del ganglio centinela. Una vez extraido el ganglio se envié a
anatomia patoldgica, donde se fragmento y evaluo. Para el estu-
dio en el laboratorio de biologia molecular se utiliz6 entre 25%
y 50% del ganglio.

Resultados: Se estudiaron 32 ganglios centinelas, correspon-
dientes a 21 pacientes; 29 (90.6%) fueron negativos en el exa-
men histopatolégico y en la determinacién molecular, 2 (6.3%)
positivos en ambas técnicas y en 1 (3.1%) hubo discrepancia en
el diagndstico, éste fue positivo con la RT-PCR cuantitativa y
negativo en el estudio histolégico (H&E), el cual, por inmuno-
histoquimica (IHC), se diagnosticé como células tumorales ais-
ladas (CTA).

Conclusion: Cuando se compararon las técnicas de hematoxi-
lina y eosina, inmunohistoquimica y la técnica molecular RT-
PCR cuantitativa, se comprobé mayor sensibilidad en la técnica
molecular, lo que permite disminuir los falsos negativos y tener
un mejor diagnostico de las metdstasis en los ganglios centine-
las. Las pacientes con carcinomas de tipo histoldgico de bajo
grado tienen una alta sobrevida, un comportamiento tumoral
menos agresivo y menor compromiso ganglionar en el momen-
to del diagnostico.
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Introduction

Prior to deploying the surgical technique of
the sentinel node, breast cancer treatment in-
cluded complete axillary dissection for deter-
mination of axillary metastases. Currently, the
lymph node metastases are the most important
predictive factor and studies on the sentinel
node technique have facilitated advancing in
its detection and conducting adequate locore-
gional control'.

The anatomopathological study of the lymph
nodes posterior to a complete ‘axillary dissec-
tion, where two or three sections were made of
each node and these were stained with hema-
toxylin and eosin (H&E), was a routine proce-
dure that did not permit the exhaustive stud
of all the nodes, nor did it direct diagnostic ef-
forts to one or two of them specifically’.

The sentinel node is defined as the first drain-
age node of the breast, which is detected via
nuclear medicine techniques and/or dye. This
determination has diminished the morbidity of
a complete axillary lymphadenectomy and has
revolutionized breast cancer treatment durin
the last decade’. It was also established whic
were the candidate patients for the technique,
women with diagnosis of breast cancer in stag-
es | and II, with tumors smaller than 3 cm and
without axillary compromise on clinical exam,
The study of the sentinel node has diminished
lymphadenectomies by 60% at these stages’.

Intraoperative exploration of the sentinel node
with routine techniques (H&E) was presented
as a result of continuous development of the
analysis of the sentinel node and it was designed
to increase benefits for patients and turned sur-
gery into a real possibility. These intraoperative
methods, like imprint cytology or frozen bi-
opsy, depend on the expertise of the patholo-
gistand are not standardized, which produces a
considerable number of false negatives, so that
a_significant number of micrometastases are
also detected later through postoperative di-
aﬁostic methods like immunohistochemistry
(IHC)™

Patients with negative diagnosis by frozen bi-
opsy with posterior positive result through
immunohistochemistry methods needed to
be subjected to surgical re-interventions that
could have been avoided. With the molecular
diagnostic analysis (real time PCR multiplex)
a new diagnostic dimension has been created.
Unlike conventional imprint cifltology and fro-
zen section or immunohistochemistry meth-
ods, the molecular method admits complete
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lymph node analysis and, consequently, per-
mits making a final decision within the time
frame of surgical intervention.

The rates of false negatives vary from 5% to 45%
with hematoxylin and eosin." Consequently, a
si(§niﬁcant number of patients must be subject-
ed to resurgical intervention. Instead, evalua-
tions with the molecular method have shown
specificity and sensitivity above 96% compared
to exhaustive ]faostoperative analyses of alter-
nate sections of lymph node tissue>*.

This study sought to compare the molecular
technique (real-time PCR multiplex) with he-
matoxylin and eosin and immunohistochemis-
try in detecting metastasis in the sentinel node
in' low-grade tumors.

Patients and methods

A prospective study and prognosis from No-
vember 2004 to May 2010 was conducted at
the Hospital Clinico San Carlos de Madrid, in
Madrid and approved by the institutional eth-
ics committee.

The total population studied was made up of
348 patients with diagnosis of invasive or mi-
cro-invasive breast cancer, candidates for the
sentinel node technique, of which 21 fulfilled
the inclusion criteria: having a histological di-
agnosis of low-grade carcinoma according to

HO criteria in stages I and II ﬁsmaller than
3 cm), not presenting clinical axillary compro-
mise, satisfactory migration of the radioiso-
tope, interoperative imprint biopsy and frozen
biopsy with H&E, and authorized informed
consent. The study did not include patients
with morbid obesity, prior radiotherapy, un-
satisfactory migration of the radioisotope, with
over five sentinel nodes, or those with mixed
tumors.

Method. Fragments of the sentinel node select-
ed for RT-PCR could not have been used in the
frozen biopsy; this lymph node was randoml
distributed according to size, 50% to 75% for
]Syathological anatomy, and between 25% and
0% for the molecular technique, transported
to the molecular bioloi
dine solution (RNA ST

Molecular biology laboratory. The technique
used determines Mammaglobin A and CK-19
via RT-PCR through GeneSearch TM Breast
Lymph Node; a quantitative test was performed
for rapid detection of clinically relevant metas-
tases g>0.2 mm) in the lymph node tissue re-
moved and analyzed in the Smart Cycler equip-
ment. This method was designed to make rapid

laboratory in guani-
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amplification of nucleic acids and uses mRNA
from the genes to be studied. With this equip-
ment, the determination was conducted in 20
minutes.

Quantitative RT-PCR was carried out with a ho-
mogenous sam;l)(le of fresh lymgh node tissue;
three gene markers were included - Mamma-
globin A, CK-19 and an internal control gene,
porphobilinogen deaminase (PBGD), and the
«housekeeping gene» found in all genes.

The quantitative RT-PCR technique followed
these steps: degradation of the lymph node tis-
sue, homogenization and purification of RNA,
and then retrotranscription (RNA to DNA) was
carried out with GeneSearchTM Breast Lymph
Node equipment and DNA amplification (real
time PCR multiplex) in Smart Cycler equip-

ment (Figure 1). Therein, the interpretation of

the results was carried out according to thresh-
old values, thus: Mammaglobin A <31, CK 19
<30, PBGD <36 (Figures 2 and 3).

Internal control. Detects mRNA from a gene
expressed constitutively in PBGD lymph
nodes; such must always be positive to avoid
false negatives.

External control. The positive control only
has Mammaglobin A and CK19 cancer mark-
ers; the negative control only contains PBGD,
which must be included in each of the ampli-
fications.

The value of the control is determined when the
fluorescent signal surpasses a defined thresh-
old. If the external controls are valid, then the
ggnetic value of the sample is compared to the
threshold values of the controls that are specific
of each marker.

Interpretation

1.If the Ct value of one or both genetic markers
is inferior to the threshold value, the sample is
determined positive.

2.If the Ct value of both genetic markers is su-
perior to the threshold value and the internal
control is inferior to the threshold value, the
sample is determined negative.

3.If the Ct value of the internal control is supe-
rior to the threshold value, the simple is deter-
mined not valid.

4.1f the external controls are not valid, it is de-
termined that the whole amplification process
is not valid; all the samples of that run must be
repeated.
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Results

The mean age of the patients was 63 years, with
a minimum of 41 years and a maximum of 85
years. The histological type most often found
during a 67 month period was mucinous carci-
noma 1n 11 cases, medullar carcinoma in nine,
and one case with diagnosis of adenoid cystic
carcinoma.

Of the 11 cases of mucinous carcinoma found,
eight were tumor Frade I1, two cases grade I, and
one case grade III, with tumor size ranging be-
tween 0.6 and 2 cm. The Immunohistochemical
study of the hormone receptors corresponds to
10 cases positive estrogen and 1 negative case,
9 cases positive progesterone, and 2 negative
cases. The proliferation index studied with Ki-
67 in seven cases was less than 5%; three cases
at 10% and only one case at 50%. In the 11 cases
the Her2 neu oncogene was negative. None of
the 11 cases has had tumor recurrence, with
survival at five years of nine patients and two
deaths by another cause different from breast
tumor. T¥1e molecular study was coincidentally
the quantitative RT-PCR and with IHC in two
cases of micrometastases (Table 1).

Of the nine medullar carcinomas found, seven
had tumor grade III, two cases were grade II,
with tumor size ranging between 0.3 and 3 cm.
The Immunohistochemical study of the hor-
mone receptors corresponds to one case of pos-
itive estrogen and eight negative cases, seven
cases positive progesterone and two negative
cases. The proliferation index studied via Ki-67
in two cases was at 15%, in four cases at 30 and
40%, and three 3 cases were at 60 and 80%. The
Her2 neu oncogene was negative in eight cases
and one case was confirmed positive with Fluo-
rescent In Situ Hybridization (FISH). One case
showed local tumor recurrence where the mo-
lecular study was positive via quantitative RT-
PCR and via IHC this case was diagnosed as
isolated tumor cells (Table 2), one patient died
of causes different from breast tumor, with sur-
vival at 5 years of the remaining eight patients.

Only one case involved cystic adenoid type
breast carcinoma with grade-I tumor, size at
0.6 cm, with positive hormone receptors, pro-
liferation index of 2%, with negative Her2 neu,
without tumor recurrence and alive after two
years of follow up (Table 3).

In low-grade carcinomas, negativity of the sen-
tinel node was observed at 85.7% (18 cases)
and positivity at 14.2% (three cases). Survival
at five years is of 17 patients, corresponding to
80.9% and one patient remains alive after two
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results are analyzed
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Variables Value
Mucinous carcinoma Grade I: 2
Tumor grade according to Nottingham Grading Gradell: 8
Grade III: 1
Mucinous carcinoma 0.6 to 2 cm.

Tumor size in cm.
Mucinous carcinoma
Hormone receptors

Positive value according to the Allred index

Proliferation index (Ki 67)

Her 2 neu.

Pre-surgical treatment
Postsurgical treatment

Nodal affectation studied with H&E, IHC, and

RT-PCR.
Lymphadenectomy

Tumor recurrence
Death:

1: Toxicity and 1: Ovarian carcinoma.

Survival at 5 years

Positive estrogen receptor: 10
Negative estrogen receptor: 1
Positive progesterone receptor: 9
Negative progesterone receptor: 2
1to5%:7

10%: 3

50%: 1

Negative Herceptest: 11

Negative FISH: 11

0

11

Yes: 2 (1/2 and 1/1)

No: 9

Yes: 2

Both lymphadenectomies 1/7 and 2/6
No: 11

No: 9

Yes: 2

total: 9

Table 1. Variables studied in the mucinous carcinoma

years of follow up.

Three patients died of causes different from
breast cancer. Only one patient endured tumor
recurrence after four years of follow up, which
corresponds to 4.7% of this group of patients.

Of the 32 lymph nodes analyzed, 29 (90.6%)
were negative on histopathological exam and
on molecular determination; two (6.2%) were
positive in both techniques and diagnostic dis-
crepancy was noted in one (3.1%), which was
positive with RT-PCR and negative in the his-
tological study, which was thereafter - via IHC
- diagnosed as isolated tumor cells.

Discussion

Medullar mammary, mucinous, and cystic ad-
enoid carcinomas are low grade. It is uncom-
mon to find in these axillary metastases and
they usually have good prognosis. It was, thus,
noted in this series where of the 32 nodes ana-
lyzed, 90.6% were negative through the three
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techniques evaluated: quantitative RT-PCR,
H&E, and IHC. This is reflected on the high free
survival of the disease and on the low mortality
caused by the tumor. In this article, the rate of
false ne%atives by using H&E, IHC, and quanti-
tative RTPCR is'zero due to the increased sen-
sitivity through the molecular technique. On a
review of 11 studies, the rate of false negatives
fluctuated between 0% and 33%”"*.

The number of positive axillary lymph nodes is
important in infiltrating breast cancer. Surviv-
al, recurrence, speed of recurrence appearance,
and treatment failure are related to the num-
ber of positive axillary lymph nodes. Without
evidence of lymph node metastasis, survival at
five years is at 87%, while the presence of some
positive node diminishes it to 75%; by havin

one to three lymph nodes involved, surviva
is at 64.5% and with 4 or more positive lymph
nodes, survival falls to 34.5%°. In this series,
two cases (6.3%) were positive through the
three techniques evaluated (quantitative RT-
PCR, H&E, and IHC) and one case was posi-



Variables Value
Medullar carcinoma GradeI: 0
Tumor grade according to Nottingham Grade II: 2
Grading Grade III: 7
Tumor size in cm. 0.3to 3 cm.

Hormone receptors

Positive value according to the Allred index

Proliferation index (Ki 67)

Her 2 neu.

Pre-surgical treatment
Postsurgical treatment

Nodal affectation studied with H&E, IHC, and

RT-PCR.

Lymphadenectomy
Tumor recurrence

Death:
Death by toxicity
Survival at 5 years

Positive estrogen receptor: 1

Negative estrogen receptor: 8

Positive progesterone receptor: 7

Negative progesterone receptor: 2
15%: 2

30-40%: 4

60-80%: 3

Negative Herceptest: 9

Negative FISH: 8

Positive FISH: 1

0

9

Yes, positive by RT-PCR

IHC: isolated tumor cells

No: 8

No: 9

Yes:1

No:8

Local recurrence

No: 8

Yes: 1

Total: 8

Table 2. Variables studied in medullar carcinoma

tive thI‘OlIl_%h E{uantitative RT-PCR and negative
through H&E. Thus, the sensitivity of this mo-
lecular technique also agrees with that of IHC.
Upon studying the discordant case with IHC,
the presence ot isolated tumor cells (ITC) was

roved, which shows high precision in detect-
ing tumor mRNA in quantitative RT-PCR. On
follow up of this patient, tumor recurrence was
noted after four years of surgery, which sug-
gests that this condition (ITC) is a negative
predicting factor in tumor evolution, but more
studies are rendered to clarify the management
of these patients.

It has been published that patients with micro-
metastases studied in serial microscopic sec-
tions, and which are smaller than 2 mm, have a
survival comparable to patients without lymph
node metastasis'’.
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A prospective study by the international breast
cancer study group in Milan, studied the ipsi-
lateral axillary nodes considered negative. Seri-
al sections were made and after the systematic
histological study, micrometastases were found
in a range from 9% to 20%; these patients with
micrometastases had less time of survival free
of the disease and global survival of the dis-
ease after five years than those whose nodes re-
mained negative after studying them via serial
sections''.

The Immunohisto chemical and molecular
methods for the diagnosis of metastases hid-
den in the axillary lymph nodes reveal that pa-
tients have a higher recurrence index and worst
survival rates especially in high-grade carcino-
mas'. There were only three such cases in the
current series.



Variables

Value

Cystic adenoid carcinoma

Tumor grade according to Nottingham
Grading

Tumor size in cm.

Hormone receptors

Positive value according to the Allred index

Proliferation index (Ki 67)
Her 2 neu.

Pre-surgical treatment
Postsurgical treatment

Nodal affectation studied with H&E, IHC, and

RT-PCR.

Tumor recurrence
Death:

Survival at 2 years

Gradel: 1

0.6 cm.

Positive estrogen receptor: 1
Positive progesterone receptor: 1
2%: 1

Negative Herceptest: 1

Negative FISH: 1

0

1

No: 1

No: 1
No: 1
Total: 1

Table 3. Variables studied in the cystic adenoid carcinoma

The macroscopic size of the infiltrating pri-
mary malignant neoplasms is also a relevant
Erognostic factor. There is direct relationshi

etween tumor size and axillary lymph node
metastases. In tumors smaller than'l cm, there
is metastasis at 26%, if the tumor is bigger than
10 cm, there is metastasis at 78%. A tumor with
maximum 2 cm diameter has better prognosis
and survival rate, as long as it is compared to
bigger tumors®. In this series, tumor size is not
greater than 3 cm; hence, the lymph node com-
promise found is only at 3.2%.

Since the work by Mason et al.'* in 1983, which
determined the expression of progesterone
(PR) and estrogen (EII)() of all incidents of breast
cancer between 1976 and 1980 in the city of
Auckland (1,136 cases) the clinical importance
of the positivity for the expression ot ER and
PR is accepted. In this study it was seen that
when both receptors were ‘positive, survival
was greater than when they were negative; said
effect was proven in the absence of hormone
treatments now available to block the replica-
tion activity induced by female steroids'>. Now-
adays, it is accepted as a molecular prognostic
factor in localized disease. In our series, in the
three tumor types, the proportion of positivity
for estrogen and progesterone is predominant.
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Regarding the HER-2 neu oncogene, such is
expressed at low concentrations in diverse
normal cells and are over-expressed in various
types of cancer. In general, this fact is caused by
genetic amplification or by an increase in the
number of erbB-2 genes in the nucleus. This
over-expression plays a role in tumor {)rogres-
sion; elevated titles are produced of cell growth
and oncogenic transformation.

From the practical point of view, the signifi-
cance of the HER-f neu oncogene in breast
cancer is multiple: breast cancer evolves from
the non-invasive premalignant lesion (in situ
carcinoma{ to the metastatic carcinoma and
passes the localized stages. It is possible to find
over-expression of HER-2 neu in all stages of
breast cancer, but it has not been found in be-
nign breast lesions; this suggests that the gene
does not amplify prior to a real malignant
state16. In the current series, 21 patients do not
show the overexpression of the Her-2 neu gene,
upon study through immunohistochemistry
(Herceptest) and through fluorescent in situ
hybridization (FISH), which is coherent with
the low-grade histological types studied.

The proliferation index studied with the Ki 67
antigen permits identifying the proliferating
cells within the tumor and the positivity is cor-
related to the grade of tumor differentiation,
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vascular invasion, lymph node metastases and
it is in inverse proportion to the existence of
hormone receptors, as observed in the tumors
we have studied in this series.

The advent of new techniques in pathological
anatomy like immunohistochemistry (IHC)
has increased the sensitivity in detecting micro-
metastases (10-20%), against H&E stain5. The
RT-PCR molecular technique has increased
sensitivity from 84 to 93%, and specificity from
95% to 98%, compared to H&E and IHC6.

This study compared the three techniques, rea-
son for which the node was fragmented. Even
so, there is high agreement.

This has made the molecular technique known
with great reliability, which is why currently
the study is conducted of 100% of the sentinel
node, while with H&E a fragment of the node
is studied in the intraoperative. This has im-
pact upon the survival, time free of the disease,
therapeutic management, and quality of life of
patients with breast cancer.

Conclusions

This series compared three study techniques
of the sentinel node (hematoxylin and eosin,
immunohistochemistry, and molecular) and a
high correlation was found.

The molecular technique differentiates between

a microor macro-metastasic mass and the

lymph node and permits the surgeon to make a
efinitive decision during the intervention.

Patients with low-grade, histological-type car-
cinomas have high survival rates, less aggres-
sive tumor behavior, and lower lymph node
commitment during diagnosis and this was the
case for the patients in this series.
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