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Abstract: Sentinel lymph node biopsy (SLNB) completely changed the impact of breast surgery on patients psycho-
physical wellness, reducing morbidity associated with complete axillary lymph node dissection (CALND) while grant-
ing an adequate breast cancer staging. We reviewed our experience with the SLNB in a University Clinic. We collect-
ed data about all breast cancer patients submitted to SLNB from 2002 to 2010, and analyzed them with R (version
2.15.2), considering significant p<0.05. We performed 615 SLNBs on 607 patients, with a mean age of 59.86
(£10.76). Sentinel node detection rate resulted 99,7%, with a mean number of biopsied nodes of 1.64 (+0.67), axil-
lary localization in 98% of cases, and negative intraoperative histological finding in the 86.2% of cases. Prevalence
of ITCs, micrometastasis, macrometastasis and pericapsular metastasis resulted respectively 0.6%, 4.9%, 7.5% and
8.8%. Among women who received CALND, mean number of examined nodes was 16.36 (+6.19) and mean number
of metastatic non-sentinel nodes was 0.97 in case of micrometastasis, 2.65 in case of macrometastasis, and up to
9.88 when pericapsular invasion was described. To conclude, our data confirm the role of nodal metastasis size in
the prediction of non-sentinel node involvement, but further studies are required in order to better assess the role
of ITCs and micrometastasis in the diagnostic and therapeutic management of breast cancer, with the final aim to
reduce the surgical complications of axilla demolition when unnecessary.

Keywords: Breast cancer, breast invasive cancer, sentinel lymph node biopsy, sentinel lymph node, micrometasta-
sis

Introduction and completely changed the impact of axillary
surgery on patients psycho-physical wellness,
preventing the possible lymphatic complica-
tions associated with CALND while granting an
adequate breast cancer staging [3].

Lymph node status, together with tumor size,
represents one of the most important prognos-
tic factors in breast cancer, and before the
introduction of the sentinel lymph node biopsy
(SLNB), in the absence of less invasive tech-
niques, complete axillary lymph node dissec-
tion (CALND) represented a gold standard for
breast cancer staging and treatment.

Interestingly, even the management of node-
positive disease has currently become argu-
ment of great debate, with the introduction of a
new lymph node size-based metastasis classifi-

Since its routinely introduction in our popula- cation [4, 5]. In particular, patients with sentinel
tion in 2002 and the increase of its prevalence node macrometastasis were observed to have
with the spread of the organized mammograph- a worse overall survival than those with micro-
ic screening in our region [1, 2], SLNB proce- metastasis or node-negative patients [6, 7],
dure progressively replaced unnecessary whereas the management of isolated tumor

CALND in case of node-negative breast cancer cells (ITCs) still remains controversial [8].
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Figure 1. Prevalence of conservative and demolitive interventions on the breast (A) and of SLNBs and CALNDs (B)

from 1989 to 2010.

In this study we reviewed the management and
outcome of all SLNBs performed from 2002 to
2010 in our Clinic, in order to better clarify the
correlation of quantitative and qualitative senti-
nel node involvement with non-sentinel node
status, and the role of ITCs, micrometastasis,
macrometastasis and perinodal extracapsular
metastasis in the prediction of non-sentinel
nodes neoplastic involvement.

Materials and methods

We collected data about all patients who under-
went SLNB in our Clinic of Surgery between
January 2002 and December 2010, focusing
on cancer histotype, eventual multifocality (>1
neoplastic focus within the same breast quad-
rant) and multicentricity (>1 neoplastic focus
located in different breast quadrants), cancer
localization (breast side and quadrant), type of
intervention on the breast (breast conservative
surgery or mastectomy), excised sentinel nodes
number, metastatic sentinel nodes number,
sentinel lymph nodes localization (axilla or
internal mammary chain or both). Among
patients submitted to CALND, we considered
also the definitive number of excised and posi-
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tive nodes, and the prevalence of macrometas-
tases (>2 mm), micrometastases (0.2-2 mm),
ITCs (<0.2 mm), and perinodal extracapsular
metastasis (defined as the presence of neo-
plastic cells in the perinodal axillary fat tissue).

All considered patients underwent subdermal
injection of 2.5 ml of human serum albumin
macroaggregate (particle size 0.1-0.8 mm)
labeled with 74 mBq 99 m-technetium (mobile
radiotracer) 3 to 24 hours before surgery. In
case of non-palpable lesions, injection was per-
formed in the peri-lesional area during the
placement of wire hook by ultrasound or ste-
reotactic mammography when appropriate; in
case of palpable lesions, subdermal injection
was performed directly on the peri-lesional
area or around the areola; finally, in case of pre-
vious, surgical, diagnostic, excisional biopsy,
injection was performed immediately under the
recent scar. Then, routine control lymphoscin-
tigraphy (in both the anterior and oblique pro-
jections) was performed 3 hours after radio-
tracer injection, and eventually repeated at 18
and 24 hours in case of doubtful or no apparent
radiotracer uptake. In cases of difficult scinti-
graphic lymph node visualization, a fluorode-
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Table 1. Breast cancer characteristics

Intraoperative detection

Absolute

of the sentinel node was

Number of neoplastic foci
Unifocal
Multifocal
Multicentric
Breast side
Left
Right
Breast quadrant
Superior (upper-outer, upper-inner, between superiors)
Inferior (inferior-inner, inferior-outer, between inferiors)
External
Central
Histotype
Non special type (ex invasive ductal carcinoma)
Intraductal neoplasia
Invasive lobular carcinoma
Invasive ductal and lobular carcinoma

number (615) | €V21€N%€  giided by a hand-held
gamma probe and the
582 94.60% complete removal of hot
20 3.30% nodes was ensured by
13 210% exclusion of any residual
radioactivity on  the
335 54.50% resection bed before wo-
080 45.50% und closure. Every .SLNB
was performed directly
w5 s o7 e e
136 22.10% cialist who o eratespin
80 13.00% - P
our Clinic. In case of mul-
64 10.40% . . .
tiple radioactive nodes,
s 67 50% every node was biopsied
o 21'800" with a radioactivity >10%
] 0/" of the most radioactive
52 8.50% one [9], but the number
14 2.30%

of resected nodes was

Table 2. Sentinel and non-sentinel lymph nodes characteristics

limited to three, as a
greater number is not
demonstrated to increa-

nuﬁqbb?r“;(tsejﬁ) Prevalence se SLNB accuracy [10].

Sentinel node location Every excised sentinel
Axilla 603 98.05% node was then submitted
Axilla + Internal mammary chain 6 0.98% to intraoperative, histo-
Internal mammary chain 5 0.81% logical examination of 20
Intramammary 1 0.16% hematoxylin-eosin-stain-
Number of biopsied sentinel nodes ed, 0.15 mm-sized, fro-
1 388 63.09% zen. sections-, as weII. as

5 187 30.41% to |mm_unoh|stochem|cal
3 36 5 g5 evaluatlon_ of three ran-
dom sections to search

4 2 0.33% an eventual positivity for
no sentinel node detected 2 0.33% cytokeratins. Thereafter,
Intraoperative histological finding sentinel lymph node de-
Negative for metastasis (NOi-) 526 85.53% finitive histological exam-
ITCs (NOi+) 4 0.65% ination consisted in the
Micrometastasis (N1mi) 30 4.88% accurate evaluation of
Macrometastasis (N1) 46 7.48% 2-mm-spaced, hematox-
Pericapsular metastasis 8 1.30% y.Iln-eosm-stalne_d sec-
Secondary CALND tions [11] and immuno-
histochemical evaluation

Not performed 529 86.02% of a random portion of
Performed 86 13.98% the considered node for

for metastatic sentinel node 84 13.66% cytokeratins [12].
for identification failure of the sentinel node 2 0.33%

oxyglucose-positron emission tomography-CT
(FDG-PET-CT) scan was also acquired.
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Secondary CALND was
always performed under
the same anesthesiologic time in case of senti-
nel node positivity for macrometastases or
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Table 3. Lymph node metastasis characteristics in patients who underwent

secondary CALND

As expected, the most
prevalent breast can-

cer histotype resulted

Number of positive nodes / Number of biopsied sentinel nodes

1/1

2/2

3/3

1/2

1/3

2/3

sentinel node not found
Metastatic non-sentinel nodes after CALND

0

1

2

3to 10

>10

ADSOlUte  prevalence the invasive ductal
number (86)

carcinoma (67.5%,

39 45.35% 18.6%_of Yvhich with

13 15.12% extensive intraductal

1 116% compo_nent), followed

. by the intraductal neo-

22 25.58% plasia (21.8%) (Table

6 6.98% 1). Breast cancer was

3.49% unifocal in  94.6%

2.32% (582/615) of cases,

multifocal in  3.3%

47 54.70% (20/615) and multi-

16 18.60% centric in 2.1% (13/

9.30% 615). The most fre-

5 5.80% quent location of neo-

10 11.60% plastic lesions was the

micrometastases [13, 14], while ITCs did not
receive further interventions [14, 15]. In case
of neoplastic infiltration of an internal mamma-
ry chain sentinel node, CALND was also indi-
cated. Follow up of patients who received
CALND included yearly mammography and
breast ultrasound examination, and that of
patients who underwent only SLNB consisted
in yearly breast mammography, breast and axil-
lary ultrasound examination for the first 5 years
after intervention.

Statistical analysis was performed using R (ver-
sion 2.15.2) and considering significant p<0.05.
Univariate analysis was performed by t-test in
case of continuous variables and chi-square
test or Fisher exact test in case of categorical
variables.

Results

During the study period we performed 615
SLNBs on 607 patients (8 cases of bilateral dis-
ease), with a mean age of 59.86 (+10.76). For
what concerns their intervention on the breast,
153 women underwent mastectomy (24.9%)
and 462 quadrantectomy (75.1%), 73 of which
associated with intra-operative radio-therapy
(IORT) (11.8%). Figure 1 shows the increasing
trend of conservative breast surgery in our
Clinic since 1989 (Figure 1A), accompanied by
an increasing trend of SLNB prevalence with a
consistent decrease of CALND prevalence
(Figure 1B).
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left breast (54.5% vs

45.5%, p<0.05), and
in particular the superior quadrants due to their
greater parenchymal representation (54.5%,
p<0.05), followed by inferior quadrants (22.1%),
external (13%) and central (10.4%) ones.

Sentinel node detection rate resulted 99.7%,
and the two cases of failed sentinel node iden-
tification by SLNB received prophylactic CALND
which resulted negative for lymph node metas-
tasis. Mean number of biopsied nodes was
1.64 (+0.67), being detected in the majority of
cases only one lymph node (63.25%), and in
30.41% of cases two nodes (Table 2). Sentinel
node was found in the homolateral axilla in
98% (603/615) of cases, whereas in 5 cases
was detected among the internal mammary
chain nodes, in 6 cases had a double location
in the axilla and the internal mammary chain,
and in only one case resulted from
intramammaries.

SLNB resulted negative in the 86.2% of cases,
among which four sentinel nodes presented
ITCs (0.6%). On the other hand, SLNB was posi-
tive for macrometastasis or micrometastasis
respectively in the 7.5% and 4.9% of cases, and
pericapsular invasion was found in the 8.8% of
patients. Then, 14% of patients underwent sec-
ondary CALND, mostly due to metastatic senti-
nel node, but also two prophylactic CALND were
performed in case of identification failure of the
sentinel node. No extra-axillary sentinel node
resulted metastatic and consequently required
CALND. Among women who received CALND,

Int J Clin Exp Pathol 2014;7(1):364-371
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Table 4. Non-sentinel lymph node characteristics in patients who underwent secondary CALND

Negative  Positive Mean positive  Mean positive

Cases  \SNs  NSNs NSNs* NSNs"* Median  Range
Micrometastasis 30 21 0.97 3.22 2 1-13
Macrometastasis 46 22 2.65 5.08 2 1-26
Pericapsular metastasis 8 2 9.88 13.17 14.5 1-22

NSN = non-sentinel node; "mean referred to the whole number of CALNDs; ““mean referred to the number of CALNDs with

metastatic non-sentinel nodes.

60 underwent conservative breast surgery
(69.8%) and 20 radical mastectomy (30.2%).
No woman undergoing CALND was offered
intra-operative radio-therapy (IORT), due to our
institutional policy for which sentinel node
metastasis represent an absolute exclusion cri-
teria for IORT.

Taking into consideration only women who
received secondary CALND, mean number of
excised sentinel nodes was 1.63 (+0.70) and
mean number of metastatic ones was 1.18
(+0.47). In particular, in 53 cases (61.6%) all
excised sentinel nodes were metastatic, while
in 22 only half of them showed neoplastic infil-
tration (Table 3). By definitive histological
examination, mean number of resected nodes
was 16.36 (£6.19) with a mean number of met-
astatic non-sentinel lymph nodes of 0.97 in
case of micrometastasis by SLNB, 2.65 in case
of macrometastasis, and up to 9.88 when peri-
capsular invasion was described (Table 4).
Overall, 47 (54.7%) CALNDs excluded any other
metastasis among non-sentinel lymph nodes,
16 (18.6%) found out one single non-sentinel
metastatic node, but 10 (11.6%) revealed a
massive metastatic involvement (>10) among
non-sentinel nodes (Table 3).

Discussion

Sentinel node detection rate resulted 99.7%,
with a mean number of biopsied nodes of 1.64
(x0.67), axillary localization in 98% of cases,
and negative intraoperative histological finding
in the 86.2% of cases. Prevalence of ITCs,
micrometastasis, macrometastasis and peri-
capsular metastasis resulted respectively
0.6%, 4.9%, 7.5% and 8.8%. Among women
who received CALND, mean number of resect-
ed nodes was 16.36 (+6.19) and mean number
of metastatic non-sentinel nodes was 0.97 in
case of micrometastasis, 2.65 in case of mac-
rometastasis, and up to 9.88 when pericapsu-
lar invasion was described.
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Since 2002, breast conservative surgery expe-
rienced in our Clinic a progressive increase with
a consistent decrease of mastectomies, prob-
ably due to the more accurate preoperative
staging, including also breast MRI for a better
evaluation of disease extension and the
research of eventual multifocality/multicentric-
ity [16]. In the same period, an increase of
SLNBs was also observed, with a first peak in
2002 after its routinely introduction and a sec-
ond peak in 2007 after the spread of the orga-
nized mammographic screening in our region
and the consequent numeric increase of early
breast cancers [1, 2].

Sentinel node detection rate resulted 99.7%,
and thus greater than values reported by the
current literature [17, 18]. Among reasons of
low SLN detection failure there was probably
the routine use of general anesthesia less fre-
quently associated with procedure failure than
local anesthesia [17]. Furthermore, during the
same intervention were always performed axil-
la and breast surgery. And in our opinion this is
the result of the great multidisciplinary cooper-
ation and technical competence achieved by
our equipped in SLNB procedure. In particular,
it is extremely important for us to correctly
detect the sentinel lymph node at the begin-
ning of every breast intervention, in order to
have it quickly examined before completing
breast demolition and, when required, recon-
struction time, in the perspective of reducing
both operative time and the number of inter-
ventions required.

Intraoperative histological examination of the
sentinel node revealed micrometastasis in the
4.88% of cases and ITCs in 0.65%, being this
last a very low prevalence if compared with
other authors. In fact, the prevalence of micro-
metastasis and ITCs by SLNB varies in the lit-
erature respectively between 2% and 23% [2, 7,
13, 19-22] and between 8.9% and 10.6% [2,
19, 23]. And actually, frozen-section histologi-

Int J Clin Exp Pathol 2014;7(1):364-371
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cal examination is recognized to have a higher
false negative rate [24], with a sensitivity of
83.3% for macrometastasis, 40% for microme-
tastasis, and only 18.2% for ITCs [25].

For what concerns the clinical significance of
ITCs and micrometastasis, the size of lymph
node metastasis is demonstrated to directly
correlate with the probability of non-sentinel
lymph node involvement, which is about 4 to
19% in case of ITCs [15, 23, 26, 27], 0 to 80%
in case of micrometastasis [15, 23, 26, 27],
and 46 to 80% in case of macrometastasis [23,
26]. In accordance with the most authors, we
did not indicate CALND in case of ITCs [14, 15]
and our four patients with ITCs are still disease-
free at a median follow up of 47 months.

On the other hand, the literature is very contro-
versial about the role of micrometastasis [13-
15, 28-31]. In fact, Wasif and colleagues found
out a 20.9% risk of upstaging of micrometasta-
sis after CALND, with a prevalence of N1, N2
and N3 at the definitive histological examina-
tion of respectively 18.6%, 2.2% and 0.1% [13],
but no significant difference was observed
about 5-ys-0OS between micrometastatic
patients and node-negative ones [7, 20, 23]. In
our population, micrometastatic sentinel nodes
always indicated CALND with a positive non-
sentinel node finding in the 30% of cases.

Along with the size of lymph node metastasis,
also perinodal extracapsular metastatic inva-
sion represents an important predictive factor
for non-sentinel node metastasis [32-35]. And
in our population, a mean of even 10 non-senti-
nel nodes resulted metastatic in case of senti-
nel node pericapsular invasion.

Prediction of non-sentinel node neoplastic
involvement is becoming an always more
important challenge, and many authors have
tried to identify patients eligible for omitting
CALND after positive SLNB and consequently
to prevent in the future unnecessary CALND in
patients at low-risk of axillary recurrence [36,
37]. In this perspective, the ACOSOG Z0011
and IBCSG 23-01 trials, which compared
patients with positive sentinel node with or
without consequent CALND, demonstrated no
significant differences between the two groups
in therms of both disease-free and overall sur-
vival [38]. In addition, the NSABBP B-04 trial
demonstrated that metachronous CALND by
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axillary recurrence after SLNB did not compro-
mise overall survival in comparison with syn-
chronous CALND by non-sentinel node involve-
ment suspicion [19]. Moreover, some studies
concluded that both whole-breast irradiation
and systemic adjuvant treatment result compa-
rable with CALND in case of small-volume
lymph node metastasis [29, 30].

The weakness of our study is its retrospective
design. On the other hand, its strength is the
great number of SLNBs considered and the reli-
ability of the procedure, which has been per-
formed by the same team in the whole study
period in a very well standardized manner.

In conclusion, further studies are required in
order to better assess the role of ITCs and
micrometastasis in the diagnostic and thera-
peutic management of breast cancer, with the
final aim to reduce the surgical complications
of axilla demolition when unnecessary, even
considering that in the literature metachronous
“salvage” CALND or more aggressive adjuvant
treatments seem to be comparable with syn-
chronous CALND in terms of overall survival.
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