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the patients randomized to the high-dose treatment arm not completing
high-dose therapy because of loxicity or early death. Another study has
conducted a matched pair analysis ineluding 456 patients in which
first-line HD-CT was compared with standard-dose chemotherapy. An
11% improvemnent in the 2-year overall survival rate was demonstrated
in the HD-CT group and 2 multivariate analysis revealed the use of
first-line HD-CT to be an independent positive predictive factor for
improved survival. One recent phase IIT randomized controlled trial
failed to show improvement of three cycles of standard-dose VIP
chemotherapy followed by one cycle of HD-CT (carboplatin, etoposide
and cyclophosphamide) compared with four cycles of VIP standard-
dose chemotherapy for advanced GCT® These findings suggest that
first-line HD-CT mmight be more effective against poor prognosis tes-
ticular GCT than standard-dose chemotherapy. However, these data
including the present study are limited, and large randomized clinical
trials are necessary. There are two ongoing randomized clinical studies
comparing multicycles of HD-CT with standard-dose chemotherapy
(four cycles of BEP) for patients with poor prognostic GCT. HD-CT
arms are two cycles of BEP followed by HD-CT (carboplatin, etoposide
and cyclophosphamide), and one cycle of VIP followed by three cycles
of HD-CT (VIP), respeciively. These studies will clarify the role of
HD-CT for GCT. .

Overall toxicity was acceptable and the feasibility of this HD-CT
regimen was demonstrated, As expected, all patients except one devel-
oped grade 4 neutropenia, but all of them recovered fully due to the
stem cell support and G-CSF admindstration. Other hematological
toxicity was also universal, but was quite manageable. Although plate-
let transfusions were required in all patients, there was no evidence of
cumulative thrombocytopenia, No patient was removed from this study
because of hematological adverse effects, Apart from hematological
toxicity, side-effects consisted mainly of gastrointestinal events, Gas-
trofntestinal side-effects were mostly manageable by supportive treat-
ments such as anti-emetic therapy. Rhabdomyolysis was fotal only in
one patient (4%). No septic death ocourred during this study, Symp-
tomatic acute severe ototoxicity, nephrotaxicity or peripheral neuropa-
thy, which are common cisplatin-related toxicities, were rare.

Considering the high cure rate of GCT patients after first-line
HD-CT, late toxicity is of particular interest. The previous report
showed that 10% of patients suffered from late effects, mainly com-
pensated renal failure and peripheral neuropathy® In this study, no
specific investigations regarding persistent late complications have yet
been performed arid therefore the incidence of late complications is
unclear, However, no patient developed a therapy-related leukemia,
which is an already-described serious late complication following hxgh
cumulative etoposide doses.

The results observed for the 24 poor prognosis GCT patients with a
median follow up of nearly 4 years, demonstrate a 5-year disease-
specific survival rate of 63%. Following standard-dose therapy, it has
been known that relapses occurring more than 2 years afler therapy are
vare. This appears to be similar for patients receiving first-line HD-CT
with only 12.5% of relapses occurring beyond 2 years.

The major goal of investigation for patients with poor-risk testicular
GCT is identification of more effective chemotherapy. The results con-
ducted at multiple centers in this study suggest that first-line HD-CT
plus stem cell support for poor-risk testicular GCT might have a modest
improved treatment outcome. In addition, this dose-intense chemo-
therapy is associated with relatively high but acceptable toxicity.
Furthermore, there is only a minimal risk for severe late toxicity or
secondary chemotherapy-induced cancer. However, it is necessary to
define the optimal regimen for further studies. Moreover, the identifi-
cation of prognostic factors for first-line HD-CT is needed and may be
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applied to select patients for a favorable treatment outcome, although
HD-CT is effective for relapsed testicular GCT4
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Clinical efficacy of alternative antiandrogen therapy in
Japanese men with relapsed prostate cancer after first-line
hormonal therapy

Koji Okihara‘; Osamu Ukimura, Noriyuki Kanemitsu, Yoichi Mizutani, Akihiro Kawauchi, Tsuneharu Miki and
Kyoto Prefectural University of Medicine Prostate Cancer Research Group

Department of Urology, Kyoto Prefectural University of Medicine, Kyoto, Japan

Background: To confirm the effectiveness of alternative antiandrogen therapy (AAT) in Japanese patients thh prostate cancer relapse after
first-line hormonal therapy.

Methods: A total of 80 patients who had successive serum prostate-specific antigen (PSA) progression after first-line hormonal therapy
{luteinizing hormone-releasing hormone agonist alone: 21 cases; combined antiandrogen blockade therapy: 59 cases} were enrolled. We
evaluated the positjve ratio of antiandrogen withdrawal syndrome {AWS), the PSA responses with second- and third-line AAT, and cause-specific
survival in terms of the effectiveness of AAT.

Results: The overall positive AWS ratio after first-line therapy was 33%, while that after second-line therapy was 7%. There was no correlation
between the firstline PSA response and the positive AWS. Of the 10 positive and the 20 negative AWS cases, secondary antiandrogen
administration was effective in 50% and 60% of cases, respectively. The positive PSA responders at second- and third-line therapy were 51% and
13%, respectively. For second-line therapy, the effective rates from steroidal to non-steroidal, from non-stercidal to non-steroidal antlandrogen,
and from non-steroidal to steroidal were 83%, 43%, and 14%, respectively. The cause-specific survxval of the second- lme responders was
significantly better than that of the non-responders.

Conclusion: There was a substantial number of patients who found second-line AAT to be modestly effective. Flutamide was effective as an

alternative antiandrogen for the patients’ relapse treatment with bicalutarnide in Japanese men.

Key words: alternative a.ntiandrogen, antiandrogen withdrawal syndrome, prostate cancer, relapse.

Introduction

The incidence, as well as the mortality of prostate cancer in Japan, is
still lower than those in Western countries.! However, prostate cancer is
becoming a major public health concern in Japan because the age-
adjusted incidence of this malignancy rapidly increased 6.5-fold
between 1975 and 1998.2 The age-adjusted mortality rate also increased
4.3-fold between 1980 and 2000. In addition to the increasing incidence
and mortality rate, 40% of all registered Japaﬁese prostate cancer cases
(n=4529) in 2000° were diagnosed at >75-years-old and = 20% of the
men were newly diagnosed with metastatic disease. Considering the
high incidence and mortality specifically in elderly Japanese men and
the substantial number with metastatic disease, antiandrogen therapy
still plays a major role in treating prostate cancer. However, most
patients with locally advanced or metastatic disease relapse after initial
treatment with castration or combined androgen blockade (CAB)
therapy. In 1997, Scher et al. reported that 38.5% of patients with

progressive disease who relapsed after treatment with flutamide

responded to alternative antiandrogen. therapy (AAT).* Thereafter,
Kojima et al. reported the clinical efficacy of AAT in 70 Japanese
patients with prostate cancer.’

The aim of this study is to confirm the efficacy of AAT and to

compare effectiveness in terms of steroidal and non-steroidal antian-
drogen administration.
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Materials and methods

A total of 80 Japanese patients with histologically proven prostate
cancer were enrolled from January 1999 to Decembér 2004. The
patients’ age ranged from 52-86 years (mean * SD: 71.7 * 8.4 years).

- The median prostate-specific antigen (PSA) ranged from 7.7—

8710 ng/mL (mean * SD: 868 = 1741 ng/mL). The follow-up time
was 21150 months (median: 42 months). All the patients were treated ]
with hormonal therapy and had disease progression after first-line:
hormonal therapy (luteinizing hormone-releasing hormone [LH-RH]
agonist alone: 21 cases, CAB therapy: 59 cases). Of the 59 cases with
CAB, 53 cases received non-steroidal antiandrogen (flutamide [FLT],
375 mg daily: 22 ‘cases; bicalutamide [BCL}, 80 mg daily: 31 cases).
The remaining six cases received steroidal antiandrogen (chlormadi~
none acetate [CMAJ, 100 mg daily).

We obtained institutional review board approval with the aim of
retrospectively reviewing the patients’ medical records. No patient héd
received prior therapy, including irradiation and cytotoxic theraples
The relevant patzent characteristics are listed in Table 1. To analyse the
responses to AAT in comparison with an equivalent group of Japanese
men, we applied similar evaluative criteria to those in the report by
Kojima et al®

Definition of serum prostate-specific antigen
responses at 3 months after first-line androgen
deprivation therapy

A3
1 A complete response (CR): normalization of PSA level (<4.0 ng/
mL).

2 Apartial response (PR): >50% decrease in the PSA level compared

to'the initial PSA level but >4.0 ng/mL.

© 2007 The Japanese Urological Association
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Table 1 Clinical characteristics of the enrolled patients

Characteristic -~ T T - N9
Gleason score: .
57 - 45 (56)
8-10 - 35(49)
T category:
T2 6(8)
T3 54 (67)
T4 ' . ‘ 20 (25)
N category: .
NO . 49 (61)
N1 31(39)
M category:
MO . 30(38)
‘M1 50 {62)
Clinical stage: A
c ‘ 26(32)
BT .8(10)

D2 : . 46 (58)

3 Progression of disease (PD): >25% increase in the PSA level com-
pared with the initial level.
4 No change: defined as between PR. and PD.

Definition of prostate-specific antigen progression'
and antiandrogen withdrawal syndrome

Prostate-specific antigen progression was defined as three successive
PSA level increases. After PSA progression, primary antiandrogen
administration was discontinued in all the 59 cases with CAB
(>4 weeks for FLT and CMA, >8 weeks for BCL), while-the LH-RH
analog. agonist continued. The positive antiandrogen withdrawal syn-
drome (AWS) was defined as >50% decrease of the PSA level com-
pared with that at the time of discontinuing the primary antiandrogen.

Prostate-specific antigen evaluation after
alternative antiandrogen therapy

The PSA responders at second- and third-line therapy were classified as
those who had a 50% decrease of the PSA level at the end of first- and
second-line antiandrogen therapy, respectively.

Definition of response duration

A Response duration was defined as the ﬁme from the start of hormonal

therapy until progression.

Statistical analyses

For the statistical analysis of data, the Student’s t—té,st, %? test or Fisher’s
exact test were applied using StatView software (SAS Institute, Cary,
NC, USA). The statistical significance was defined as P < 0.05. To
compare the cause-specific survival rates, Kaplan-Meier curves were
constructed. ‘

© 2007 The Japanese Urological Association

‘ Results

Of the enrolled 80 patients, 35 cases (43.7%) had CR of the PSA. level
at 3 months after first-line therapy (47.6%, 10/21) with the LH-RH
agonist alone, compéred with 42.3% (25/59) with CAB therapy
(P=0.79). Of the 21 cases with the LH-RH agonist alone and the 59
cases with CAB therapy, 95.2% (20/21) and 94.9% (56/59) reached CR
or PR, respectively. Of the 76 patients with CR or PR of the PSA level,
there was no significant difference in the duration of response
for first-line ‘hormonal therapy between the LH-RH agonist-alone
group (22.3 =23.0months) and the CAB therapy  group
(10.7 = 11.9 months). In addition, there was no significant difference
in the duration of the response based on steroidal or non-steroidal
antiandrogen administration (CAB using BCL: 7.6 = 7.8 months,
CAB using FLT: 13.9 % 14.7months, CAB using CMA:
17.0 £ 17.5 months).

Relationship between first-line prostate-specific

~ - antigen response and positive antiandrogen

withdrawal syndrome rate after primary
antiandrogen and second alternative therapy

- A total of 30 cases (51%, 30/59) could be evaluated for the AWS rate.

after primary antiandrogen therapy. The remaining 29 cases were
excluded because of the shortage of observation for the AWS. Second-
ary antiandrogen (FLT or CMA) was started <8 weeks after the discon-
tinuing of BCL in 27 (93%) of the 29 cases.

‘We compared the positive AWS rate after primary antiandrogen and
the second alternative therapy in terms of the PSA response. Of the 30
cases that were evaluated for the AWS rate, the PSA decreased to PR or
CR (>50%) in 10 cases (33%, response of duration mean =+ SD:
6.7 £ 4.0 months). Of the 15 patients, one patient (7%) responded to
the second-line antiandrogen withdrawal and the positive AWS was not
observed in any of the three cases after the third-line hormonal therapy
was discontinued. Comparing the CR cases with the PR cases, there
were no significant differences in the positive AWS rate (CR: 32%,
6/19; PR: 36%, 4/11) or in the duration of the antiandrogen withdrawal
response (CR: 6.6 + 4.7 months; PR: 8.5 = 4.4 months). The posftive
AWS rates in men treated with CMA, FLT, and BCL were 40% @/5),.
33% (2/6), and 32% (6/19), tespectively. There were no significant
differences between the AWS responses and the antiandrogens.

Of the 10 positive and the 20 negative AWS cases, ‘secondary anti--
androgen was effective in five (50%) and 12 (60%) cases, rcspectiyely.

" There was no significant difference between the AWS response and the

effect of subsequent hormonal therapy. In our series, the AWS response

.could not predict the effect of subsequent hormonal therapy.

Efficacy of second-line and third-l'ine
antiandrogen therapy

To compare our series with the previous report by Kojima et al.® simul-
taneously, we set the two figures (Fig. 1a,b) based on the efficacy of
AAT against relapsed prostate cancer. The. effective. rate in men who.
were given additional steroidal or non-steroidal antiandrogen after
androgen suppression monotherapy was 71% in our series. In our
series, the effective rates from CMA to non-steroidal antiandrogen
(FLT or BCL) and from non-steroidal antiandrogen to CMA were 83%
(5/6) and 14% (1/7), respectively. The rates from FLT to BCL and from
BCL to FLT were 53% (9/17) and 38% (11/29), respectively. The
change in antiandrogen from second-line to third-line is shown in
Figure 1b. Of the 15 cases, the effective rate was 13% in our series,
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a)
First-line Second-Line Effectiveness (%) Duration of
: response* {mos.)
as. - MAB with CMA T eno (sow 168256
_ MAB with FLT a5 (80%) 10.7£6.0
N " MAB with BCL 56 (83%) 292464,
MAB with CMA —> MAB with FLT 3 (100%) 120%7.1
~ MAB with BCL 23 (67%) 43%21
MABwith FLT =~ —> MABwith CMA - Us  (20%) 45
™~ MAB with BCL o7 (53%) 55549
MABwithBCL —> MAB with FLT wes  (38%) 5.1+52
MABwithCMA oz (%)
4180 (51%) 86x46
b)
Second-Line Third-Line Effectiveness (%) Duration of
. response** (mos.)
MABwith CMA - MAB with FLT o % Fig. 1 Efficacy of alternative antiandrogen
= MAB with BCL s (33%) 52 therapy in the enrolled patients. (a) Change of
. - antiandrogen between first- and second-line
MAB with FLT z ﬁwf:gz 01:: (::;:)) 48 therapy. *, duration of the response to
= second-iine therapy (months). {b) Change of
MAB with BCL,  —> MAB with CMA on (0% antiandrogen between second- and third-line
) ~ MAB with FLT o1 (%) therapy. **, duration of response to third-line
Total 215 (13%) 5.0 therapy (months).
while that in Kojima eral. was 29.4% (5/17)5 In our series, no ‘a) f‘”) i trira aw
responder was treated with CMA as third-line therapy (0/7). ) by 3 L R
Responders
. ¥ %0
Cause-specific survival in terms of the response to g
second-line therapy s
) § Nen-Responders
Similar to the results in the previous report,® the survival of second-line §' w0
responders in all cases (stages C, D1, and D2) was significantly better 3
than that of the non-responders (5-year survival rates=91.7% and © 20 4
62.2%, tespectively; P =0.002) (Fig. 2a). In the cases with stages D1 p=0.002
and D2 alone, there was also a significant difference. between the : : tyears
responders and non-responders (5-year survival rates=80.0% and o 2 4 s 8 year
53.0%, respectively; P=0.012) (Fig.2b). Comparing the PSA
response during first-line therapy between the responders and non- b) 1‘?‘.; T
responders, the proportion of responders in second-line therapy who
had achieved PSA CR (PSA response at 3 months starting after first- . L L L 1
line therapy; 18/26) was statistically higher than those without CR § Responders
(12/40, P =0.004). 3 e '
. -
B = 1.0 [] ]
g -
Discussion g ] NomFresponders
* 3
. : . Q
In the previous studies, a substantial amount of AWS responses has 20 4
been reported in mén with advanced prostate cancer prior to the starting . p=0.012
of AAT>® However, the positive response rates were widely ranged 2
0 2 4 6 [ (year)

.based on the dosage of the primary or secondary antiandrogen admin-
istration. Kojima et al. speculated that a low daily dose of FLT in Japan
induced a lower positive AWS response.’ As described, all the subjects
in this study were Japanese and daily doses for FLT, BCL, and CMA
were very similar to those in the previous study. Furthermore, in terms
of the characteristics of the enrolled patients, there were no significant
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Fig.2 Cause-specific survival in terms of the response to second-line
therapy. (a) All patients whose stages were C, D1, and D2. The survival was
evaluated from the time of progression of the first-line therapy. (b} Patients
with stage D1 and D2 alone. The survival was evaluated from the time of -
progression of the first-line therapy. )

' ©2007 The Japanese Urological Association
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differences in the distribution of age, initial PSA range, biopsy Gleason
score, TNM categories,” and clinical stage between the two studies.’ We
speculate the homogeneity of patient background in the two retrospec-
tive studies explains the similarity of results for the PSA response at
3 months after the initiation of hormonal therapy (overall CR or PR
rates in our study and the previous study were 95.0% and 95.7%,
respectively), as well as the duration of response (months) based on
antiandrogen administration (BCL: 7.6 = 7.8 months four study]
versus 9.3 * 6.0 months [Kojima er al®); FLT: 13.9 % 14.7 months
[our study] versus 14.6 % 10.3 months [Kojima efal’]; CMA:
-17.0 = 17.5 months [our study] versus 29.4 % 38.3 months [Kojima
eral®)).
The similarity of patients’ backgrounds also resulted in a similar
‘positive AWS rate after CAB as the first-line hormonal therapy (33.3%
[10/30] in this study compared to 35.8% [19/53] in Kojima et al.5).
Interestingly, the positive AWS rates after second-line therapy also were
similar (7% [1/15] in this study versus 8.0% [2/25] in Kojima et al%).
Similarly, the results of first-line hormonal therapy (CR and PR) did not
significantly affect the AWS response rate (31.5% versus 36.3% in this
study, 30.0% versus 42.9% in Kojima et al.%). Our results enhanced the
evidence that the primary PSA _tesponse could not predict the AWS
response.

In the results regarding the change of antiandrogens between ﬁrst- '

and second-line therapy, the overall effective rate in our study was
= 12% higher than that in the previous study (51% versus 39.6%,
P =0.52). The reason for the higher rate in our study might originate
from the difference in the effective rate concerning cases in which
antiandrogen administration was added in second-line therapy (71% in
our study versus 46% in Kojima et al.%). In our series, the effective rates
from CMA to non-steroidal antiandrogen (FLT or BCL) and from
non-steroidal antiandrogen to CMA were 83% (5/6) and 14% (1/7),
respectively, while those in Kojima et al. were 36% (8/22) and 0%
(0/4), respectively (Fig. 1). Interestingly, the effectiveness in the
change from CMA (steroidal) to non-steroidal antiandrogen (BCL or
FLT) revealed a higher rate (46%, 13/28, when combining the two
studies®) compared with the rate from non-steroidal to CMA (9%, 1/11,
when combining the two studies®). Furthermore, no case where the
patient went from the non-steroidal antiandrogen to CMA was effective
in the change of antiandrogen from second- to third-line therapy (0%,
0/7) in our study or Kojima et al.* Combining the two sets of results, we
speculate that the change to CMA: might be less effective compared
with the change from CMA to a non-steroidal antiandrogen. However,
in the change in first- and second-line therapy, the effective rates
between our study and Kojima et al.’s study revealed similar results in
the change from non-steroidal to other non-steroidal antiandrogens
(43% [20/46] in our study and 50% [7/14] in the Kojima et al.’). The
PSA response rates in the change from FLT to BCL were previously
reported as being from 38.5-42.9%.%% Considering other results,
second-line AAT, from non-steroidal to non-steroidal, was effective in
a substantial number of men with advanced prostate cancer, regardless
of differences in their race. In 2006, Lam et al. demonstrated that there
was no report of responses of FLT following BCL therapy.” However,

Kojima et al. already have reported that FLT- was effective as an alter- -

native antiandrogen for relapse treatment with BCL in Japanese men.®
Combining this report’s results with the results from our study, we also
found that FLT was effective after relapse with BCL.

As is well-known, androgen receptor (AR) mutation might play a key
role in AWS."™!! Suzuki reported that AR hyper-activated mutation
might cause so-called anti-AWS.2 In addition to the occurrence of
AWS, AR mutation, such as the codons 877 and 741, might influence
the effectiveness of AAT'™S Primary non-steroidal antiandrogen

'© 2007 The Jap
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administration in time might select for mutant AR, which can be stimu-
lated by this agent but inhibited by the alternative non-steroidal anti-
androgen.? The results of this study revealed that previous antiandrogen
treatment altered the response to subsequent hormonal therapy.

In this study, the cause-specific survival rate of second-line respond;
ers in all cases, as well as the cases with stage D disease, was signifi-
cantly better than that of the non-responders. Kojima et al.’s study also
revealed significant differences between the responders and non-
responders.® These two studies might lead to the speculation that other
options, such as chemotherapy and experimental trials, need to be
examined in non-responders without choosing third-line hormonal
therapy. Furthermore, it is very important to predict the response of
second-line therapy. Similar to Kojima et al.’s results,” pretreatment
parameters, such as age, clinical stage, and pretreatment PSA. value,
could not predict the response of second-line therapy (data not shown).
However, our result showed a certain carrelation between first-line
responsiveness (PSA. CR) and second-line responsiveness. The PSA.
response after first-line therapy might be a possible parameter in pre-
dicting -the response of second-line therapy, combining the data from
Kojima et al.* with our results. Based on their data, the proportion of
responders in second-line therapy who had achieved PSA CR (14/21)
also was higher than those without CR (14/33, P=0.08).

To clarify whether the PSA response can be a critical factor prior to
second-line AAT, further analysis with a larger number of men will be
necessary.
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Sentinel Lymph' Node Biopsy for Breast Cancer Patients after Neoadjuvant Chemotherapy : Kinoshita
T*1 Fukutomi T*?, Seki K*® (*'2Surgical Oncology Division, **Department of Pathology, National Cancer
Center) ,

Despite the increasing use of both sentinel node biopsy and neoadjuvant chemotherapy in patients with
operable breast cancer, there is still limited information on the feasibility and accuracy of sentinel node
biopsy following neoadjuvant chemotherapy. So, the feasibility and accuracy of sentinel lymph node (SLN)
biopsy for breast cancer patients with clinically node negative after neoadjuvant chemotherapy (NAC) has
been investigated under the administration of a radiocolloid imaging agent injected intradermally over a
tumor. Also,'conditions which may affect SLN biopsy detection and false-negative rates with respect to
clinical tumor response and clinical nodal status before NAC were also analyzed. '

Our results show that SLN identification rate and false-negative rate after NAC are similar to those in
nonneoadjuvant studies.

Key words : Breast cancer patients, After neoadjuvant chemotherapy, Sentinel node biopsy
Jon J Breast Cancer 21(2) : 135~139, 2006
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Sentinel Lymph Node Biopsy is Feasible for Breast Cancer Patients

after Neoadjuvant Chemotherapy

Takayuki Kinoshita

Division of Surgical Oncology National Cancer Center Hospital

Background: Despite the increasing use of both sentinel lymph node (SLN) biopsy and neoadjuvant
chemotherapy (NAC) in patients with operable breast cancer, information on the feasibility and accuracy
of sentinel node biopsy following neoadjuvant chemotherapy is still quite limited. Therefore, we investi-
gated the feasibility and accuracy of sentinel lymph node biopsy for breast cancer patients after NAC.

Methods: A total of 104 patients with Stage II and III breast cancers, previously treated by NAC, were
enrolled in the study. All patients were clinically node-negative after NAC. The patients underwent SLN
biopsy, which involved a combination of an intradermal injection of radiocolloid and a subareolar injection
of blue dye over the tumor. This was followed by completion axillary lymph node dissection (ALND).

Results: SLN could be identified in 97 of 104 patients (identification rate, 93.3%). In 93 of the 97
patients (95.9%), the SLN accurately predicted the axillary status. Four patients’ SLN biopsies were false
negative, resulting in a false-negative rate of 10.0%. The SLN identification rate tended to be lower among

patients with T4 primary tumors prior to NAC (62.5%).

Conclusion: The SLN identification and false-negative rates were similar to rates in non-neoadjuvant
studies. The SLN accurately predicted metastatic disease in the axilla of patients with tumor response fol-

- lowing NAC.
Breast Cancer 14:10-15, 2007.

Key words: Sentinel node biopsy, Neoadjuvant chemotherapy, Breast cancer, Intradermal injection

Introduction

Currently, the status of the axillary lymph
nodes is the most important prognostic indicator
for breast cancer and helps guide the physician in
adjuvant therapy. More than 40 peer-reviewed
pilot studies, published between 1993 and 1999,
have established the validity of the SLN biopsy
technique for clinically node-negative breast can-
cer” and SLN biopsy has become the standard of
care for axillary staging in such patients.

‘Recent studies report identification rates
greater than 90% and false-negative rates ranging
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Abbreviafions:

SIN, Sentinel lymph node; NAC, Neoadjuvant chemotherapy;
" AIND, Axillary lymph node dissection
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from 2 to 10%*2. To ensure a high SLN identifica-
tion rate and a low false-negative rate, some rela-
tive contraindications for SLN biopsy have been
established, including T3 or T4 tumors, multicen-
tric or multifocal lesions, a large biopsy cavity, pre-
vious axillary surgery, previous chest-wall irradia-
tion, and NAC*?.

The application of SLN biopsy in NAC patients
may identify, as in non-neoadjuvant chemotherapy
groups, patients who do not necessarily require an
AIND. Several studies have evaluated the use of
SLN biopsy in patients with breast cancer after
NAC, but the results have been varied and incon-
clusive®®, _

Recently, the American Society of Clinical
Oncology panel concluded that there are insuffi-
cient data to recommend SLN biopsy for patients
receiving preoperative therapy, although SLN
biopsy after preoperative systemic chemotherapy
is technically feasible™. It is possible that the
tumor .response to chemotherapy may alter or
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interrupt the lymphatic drainage, thus causing
lower SLN identification rates and higher false-
negative rates than in non-neoadjuvant studies.

‘We hypothesize that the lymphatic flow within the .

skin lesion overlying the tumor is less damaged
by chemotherapy than that in the parenchyma
. surrounding the tumor, except in T4 tumors.
Thus, the usefulness of SLN biopsy with intrader-
mal radiocolloid injection for patients with NAC-
treated breast cancer has yet to be established.

The objective of this study was to determine
the feasibility and accuracy of SLN biopsy using
intradermal radiocolloid injection over the tumor
in clinically node-negative, NAC-treated breast
cancer patients.

Patients and Methods

Between May 2003 and October 2005, 104
patients with T2-4N0O-2 breast cancer underwent
NAC with SLN biopsy plus ALND performed by a

~single surgeon. The pathologic diagnosis was
established by core needle biopsy in all patients
prior to NAC,

Patients under 65 of age received four cycles of
5FU (500mg/m?) / epirubicin (100mg/m?®) /
cyclophosphamide (500mg/m?®) (FEC), plus
twelve weekly cycles of paclitaxel (80mg/m?).
Patients over 65 years of age received twelve
weekly cycles of paclitaxel (80mg/m®) alone. After
NAC, we enrolled the 104 clinically node-negative
patients into this study.

Lymphatic mapping was performed using a 3
ml combination of blue dye. (Patent blue V®, TOC
Ltd., Tokyo, Japan) and 30-80 megabecquerels of
technetium-99m-labeled Phytate (Daiichi RI Labo-
ratory, Tokyo, Japan). One day prior to surgery,
the radiotracer was intradermally injected into the
area overlying the tumor, while blue dye was intra-
operatively injected into the subareolar site. For
nonpalpable lesions, injections were performed
using mammographic or ultrasonic needle local-
ization. Sentinel lymph nodes were identified as
blue stained, radioactive, or both. SLN biopsy was
then followed by a standard level I/II ALND. For
32 patients, lymphscintigraphy was also per-
formed prior to NAC, and was compared to lym-
phatic mapping after NAC.

All sentinel nodes were histologically evaluated
by creating 3-5 mm serial sections and staining
with hematoxylin and eosin (H&E). Lymph nodes
submitted as part of the axillary dissection were

Table 1. Patient demographics

Number of patients

Age (years)

Mean 50.2

Range 2777
Clinical tumor size (cm) *

Mean 4.89

Range 2.5-12
Tumor classification*

T2 61 (58.7%)

T3 35 (33.6%)

T4 8( 7.7%)
Lymph node status® :
" NO 54 (52.0%)

N1 40 (38.5%)

N2 10 ( 9.5%)
Tumor type

Invasive ductal 102 (98.1%)

Invasive lobular 2 ( 1.9%)
Type of NAC

FEC plus paclitaxel 100 (96.2%)

paclitaxel alone ) 4 ( 3.8%)
Clinical response of the tumor

CR 55 (52.9%)

-PR 41 (39.4%)

SD 8 ( 7.7%)
Pathological response of the tumor

pCR 23 (22.1%)

pINV ) 81 (77.9%)
Pathological nodal status

" Negative 60 (57.7%)

Positive 44 (42.3%)

*Before NAC.

PCR = pathological complete response; pINV = pathological
invasive.

CR = Complete response; PR = Partial response; SD= Stable
disease

submitted in their entirety and evaluated using
standard H&E staining. '

Results

The patient characteristics, type of chemother-
apy, clinical response of the tumor, and pathologi-
cal findings are summarized in Table 1. All
patients underwent breast-conserving therapy or -
mastectomy and were clinically node-negative at
the time of operation.

Based on lymphscintigraphy studies before
and after NAC, the results of lymphatic mapping
were quite similar in 30/32 patients, as shown in
Fig 1. SLN were not detected in two cases with a -
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1a

Fig 1. Lymphscintigraphy before and after NAC (1a and 1b, respectively) revealed one sentinel
node at the axilla. The bone scintigram was performed simultaneously to detect bone
metastasis. ’

Table 2, Results of sentinel node biopsy

FRracy
s

Sentinel Lymph Node Biopsy for Breast Cancer Patients after Neoadjuvanf: Chemotherapy

Table 4. Comparispn of lymph node status of SLNs
and non- SLNs among tumor classifications

Number of ﬁaﬁents before NAC

Total no. of patients 104 T2 (n=59) T3/T4 (n=38)
SLN identified 97 (93.4%)
SLN positive 36 (34.6%) , Non- SLN status
SLN was only positive lymph node 16 (44.4%) SLN status Positive ~ Negative Positive  Negative
SLN identification method

Radiocolloid and blue dye 91 (87.5%) Positive 7 7 13 9

Blue dye only 13 (12.5%) Negative 2 43 2 14

SLN identified, SLN identified,
Table 8. Comparison of lymph node status of SLNs 59/61 (97%). 38/43 (88%)_ i
and non-SLNs (n=97) False-negative rate, False-negative rate, 8%
' . 13%

Non-SLN status
SLN status - Positive Negative
- Positive ’ 20 16
Negative 4 57

False-negative rate, 10%; overall accuracy, 96%;
negative predictive value, 93%; positive predictive value, 100%

T4d primary tumor.

As seen in Table 2, the overall SIN identifica-
tion rate was 93.4% (97 of 104). Of the 97 patients
in whom an SLN could be identified, 36 (34.6%)
had positive SLNs. In 16 of these patients (44.4%),
the SLN was the only positive node. SLNs were
identified by both radiocolloid and blue dye in 91

‘patients (87.5%) and by blue dye alone in 13

patients (12.5%). . ‘

The pathological status of the SLNs and non-
SLNs is outlined in Table 3. -

The SLNs accurately predicted axillary status
in 93/97 patients (95.9%). Four patients had false-

12

negative SLN biopsies, a false-negative rate of
10.0% (4/40). Fifty-seven patients hiad pathologi-
cally negative SLN or non-SLN.

The pathological status of the SLNs and non-
SLNs was analyzed according to tumior classifica-
tions before NAC, clinical lymph node status
before NAC, and the response of the tumor afte
NAC. - ‘

In T2 tumors before NAC, the SLN identifica-
tion rate was 97% (59 of 61), and 2 patients had
false-negative SLN biopsies, or a false-negative.
rate of 13%. In T3 and T4 tumors, the results were
88.4% (38 of 43) and 8%, respectively (Table 4).
The SLN identification rate tended to be higher in
patients with a T2 primary- tumor before NAC
than in those with T3/T4 primary tumor before
NAC, but the difference was not statistically sig-
nificant. : '

In the SLN biopsy results, there was no signifi-
cant difference between nodal status prior to
NAC. :
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Table 5, Comparison of lymph node status of SLNs and
non- SLNs among nodal status before NAC

Table 6. Comparison of lymph node status of SLNs and
non- SLNs among clinical response after NAC

NO (n=52) N1/N2 (n=45) CR (n=50) PR/SD (0=47)
Non- SLN status Non- SLN status

SLN status Positive  Negative Positive Negative SLN status Positive Negative Positive  Negative
Positive 4 8 16 8 Positive 6 5 14 11
Negative 2 38 2 19 Negative 2 37 2 20

SLN identified, SLN identified, - SLN identified, SLN identified,

" 52/54 (96%) 45/50 (90%) 50/55 (91%) 47/49 (96%)
False-negative rate, ~ False-negative rate, 7% False-negativerate, ~ False-negative rate, 7%
14% ' 15%

Table 7. Success rate of sentinel node identification according to tumor characteristics

No. of Attempted Success Rate (%) P
Tumor classification
T2 61 97% N.S.
T3 35 9%
T4 8 63 %
Clinical nodal status
Negative 54 96 % N.S.
Positive 50 90 %
Clinical tumor response
CR 55 91% N.S.
PR/SD 49 96 %
Pathological tumor response
pCR 23 91% - N.S.
pINV 81 94%

In the patients with clinically negative lymph
nodes (NO) before NAC, the SLN identification
rate was 96.3% (52 of 54), and two patients had a
false-negative SLN biopsy, a false-negative rate of
14%. In the patients with clinically positive lymph
nodes (N1/N2), the results were 90% (45 of 50)
and 7%, respectively (Table 5). In the SLN biopsy

results, there was no significant difference

‘between nodal status prior to NAC.

For patients with complete tumor response
(CR) after NAC, the SLN identification rate was
91.0% (50/55) and two patients had false-negative
SLN biopsies, resulting in a false-negative rate of
15%. - For patients with partial tumor response
(PR) and stable disease (SD), the results were
96.0% (47/49) and 7%, respectively (Table 6). The
SLN identification rate tended to be lower,
although the difference was not statistically signif-
icant, after NAC in patients with CR after NAC as
compared to those with PR and SD.

There was no significant difference in the false-

negative rate according to the tumor classification
before NAC, the clinical lymph node status before
NAC, or the tumor responses after NAC.

There was also no significant difference in the
success rate of SLN identification according to
tumor classifications before NAC, the clinical
lymph node status before NAC, the clinical
response of the tumor after NAC, or the pathologi-
cal response of the tumor after NAC, although the
success rate tended to be lower in patients with a
T4 primary tumor (Table 7).

Discussion

Although the use of SLN biopsy has dramati-
cally increased over the past several years, and
some experienced surgeons are performing this
procedure without completing axillary dissection,
it is unlikely that SLN biopsy will bécome the gen-
erally accepted standard of care in axillary staging
until results from ongoing randomized trials
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Table 8. Studies of SLN biopsy after NAC

Sentinel Lymph Node Biopsy for Breast Cancer Patients after Neoadjuvant Chemotherapy

No (%) of

No. of Tumor successful SLN  False

patients  Stage size (cm) biopsies negative (%)
Breslin et al, 2000 © 51 TDorml 5.0 43 (84.3) 3(12)
Miller et al, 20027 35 T1-3NO 35 30 (86.0) 0(0)
Stearns et al,2000 ® 34 T3-4, any N 50 29 (85.0) 319
Haid et al,2001 ° 33 T1-3, any N 33 29 (88.0) 0(0)
Julian et al,2002 ® 31 TorXI NS 29 (93.5) 0(0)
Tafra et al, 2001 * 29 Any T, NO NS 27 (93.0) 0(0)
Nason et al,2000 * 15 T2-4, NO NS 13 (87.0) 3(33)
Shimazu et al,2004 * 47 Tor I 45 44 (93.6) 4(12)
Current study 104 T24, any N 49 97 (93.0) 4 (10)

demonstrate the equivalence of this procedure
with axillary dissection in terms of axillary recur-
rence and overall survival. At the same time, it is
unlikely that the value of sentinel node biopsy fol-
" lowing NAC will be established?. The main reason
for this is that only a small proportion of operable
breast cancer patients currently receive NAC,
making a randomized trial quite difficult. Another
reason is that when the results from the ongoing
randomized trials are disclosed, if they are favor-
able towards the SLN biopsy procedure, the
. majority of surgeons will extrapolate the applica-

bility of these results to patients who have

received NAC. Thus, it is quite possible that
demonstrating the feasibility and efficacy of SLN
biopsy after NAC will depend on the retrospective
data of single-institution experiences.

NAC can reduce tumor sizé and significantly
increase the ability to perform breast-conserving
therapy™®. After NAC, axillary downstaging is
similarly affected. NAC with anthracycline/
cyclophosphamide-containing regimens has been
shown to neutralize the involved axillary nodes in
about 30% of patients™®. The addition of taxanes to
anthracycline/cyclophosphamide-containing regi-
mens has increased the conversion rate to around

40%**, With the number of patients receiving -

NAC increasing, the question arises as to whether
SLN biopsy is an option for these patients. We
summarize the studies regarding SLN biopsy after
NAC in Table 8, but they are inconclusive®®.
Breslin ef al.? reported a study of 51 patients who
underwent SLN biopsy after NAC and concluded
that SLN biopsy following NAC is accurate. They
had an identification rate of 84.3% and a false-nega-
tive rate of 12.0%. Nason et al.” reported a smaller

14

number of patients who hard received NAC, and
their identification and false-negative rates were
87.0% and 33.3%, respectively. They concluded that
SLN biopsy resulted in an unacceptably high false-
positive rate. However, in these small series, even
1 or 2 patients with false-negative SLNs can great-
ly affect the conclusions in a different direction.

‘We report here a study of 104 -patients who

received NAC and had an identification rate of -
93.4% and false-negative rate of 10.0%. We con-
clude in our study that SLN biopsy after NAC is
accurate and feasible even for large tumors and
patients with positive axillary nodal status before
NAC without inflammatory breast cancer.

It has been speculated that among patients
who have had their axillary lymph node status
downstaged by NAC, tumors also typically
respond to NAC and shrink so that damage to and
alteration of the lymphatic flow from tumor tissues-
to the axillary basin are more likely to occur. This
might then cause an increased false-negative rate
for SLN biopsy and a decreased identification rate
of SLN biopsy. However the hypothesis of the pre-
sent study is that the lymphatic flow around skin
lesions is rich and less influenced by the effects of
chemotherapy and tumor size than that in the
parenchyma surrounding the tumor. The lymph-
scintigraphy in this study results before and after
NAC-demonstrated that the effect of NAC did not
at all change the lymphatic flow of the breast.

The results of our study suggest that SLN biop-
sy after NAC using intradermal injection of radio-
colloid is feasible and can accurately predict axil-
lary lymph node status for patients with clinically
negative lymph node status following NAC. This
procedure could help patients who have had their
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axillary lymph node status downstaged from posi-
tive to negative and patients with large tumors
qualify as appropriate candidates for SLN biopsy.
Further, multicenter studies, involving a larger
number of patients frorh a variety of clinical loca-
tions, will be required to fully establish the feasi-
bility and accuracy of SLN biopsy for patients with
breast cancer who have been treated with NAC.
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Abstract

Background The feasrbxhty and accuracy of sentinel lymph node (SLN) biopsy examination for breast cancer patients with clinically
node-negative breast cancer after. neoadjuvant chemotherapy (NAC) have been mvesngated under the administration of a radiocolloid
imaging agent injected mt:radermally over a tumor. In addition, conditions that may affect SLN biopsy detection and false-negative rates '
with respect to clinical tumor response and chmcal nodal status before NAC were analyzed.

Methods: Seventy-seven panents with, stages II and I breast cancer previously treated with NAC were enrolled in the study. All patients
were clinically node negative after ‘NAC. The panents then underwent SLN biopsy examination, which involved a combination of
infiadermal injection over the tumor of radmcollmd and a subareolar injection of blue dye. This was followed by standard level I/II axillary
lymph node dissection. .

Results: The SLN could e 1dent1ﬁed in 72 of 77 panents (1dennﬁcatlon rate, 93. 5%) In 69 of 72 patients (95.8%) the SLN accurately
predicted the axillary status. Three patlents hada false-neganve SLN biopsy examination result, resulting in a false-negative rate of 11.1%
(3 of 27). The SLN identification rate tended to be higher, although not statistically significantly, among patients who had clinically negative
axillary lymph nodes before NAC (97.6%; 41 of 42). This is in comparison with patients who had a positive axillary lymph node before
NAC (88.6%; 31 of 35).

Conclusions: The SLN identification rate and false-negative. rate were similar to those in nonneoadjuvant studies. The SLN biopsy
examination accurately predicted metastatic disease in the axilla of patients with tumor response after NAC and clinical nodal status
before NAC. This diagnostic technique, using an intradermal injection of radiocolloid, may provide treatment guidance for patients.
after NAC. © 2006 Excerpta Medlca Inc All nghts reserved. .

Keywords? Sentinel node biopsy; Neoadjuvant ‘chemothernpy; Clinically node negaﬁv_e; I.nu'ade»x:_mni injecﬁon

Currently, the status of the axillary lymph nodes remains

the most important prognostic indicator for breast cancer.

and helps the- physician in guiding adjuvant therapy.
More than 40 peer-reviewed pilot studies published be-

tween 1993 and 1999 have established the validity of

sentinel 1ymph node (SLN) biopsy exarm'nation technique

SLN biopsy procedure has become the standard of care
for axillary staging in these patrents

* Correspondmg anthor, Tel.: +81-3-3542-2511; fax: +81 -3- 3542 3815.
E-mail address takinosh@ncc.go.jp

Recent studies report 1dent1ﬁcanon rates of more than
90%, w1th false-neganve rates rangmg from 2% to 10%
[2,31. To ensure a high SLN 1dent1ﬁcanon rate and a low
false-neganve rate, some relanve contra.mdlcanons for SLN
biopsy examination have been established: these include T3
or T4 tumors, mulncentnc or multifocal 1es1ons, a large
b1opsy cavity, previous axﬂlary surgery, previous chest-wall
irradiation, and neoadjuvant chemotherapy NAC) [4,5].

. The application of SLN biopsy examination in NAC--
treated patients. may, as in nonneoadjuvant chemotherapy
groups, identify patients who do not necessarily require an
axﬂlary lymph node dissection (ALND) Several studies

0002-9610/06/$ — see front matter © 2006 Excerpta Medlca Inc All rights reserved.

doi:10.1016/j.amjsurg.2005.06.049 .
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Table 1. »
Patient demographics
) Number of patients
Age,y’ '
Mean « 51.1
Range 2775
Clinical tumor size, crn*
- Mean : 4.82
Range : ) ' 2.7-12
Tumor classification*
T2 50 (65.0%)
T3 24 (31.2%)
T4 3(3.8%)
Lymph node status*
NO 42 (54.5%)
N1 28 (36.4%)
N2 7(9.1%)
Tumor type
Invasive ductal 74 (96.1%)
Invasive Iobular 3(3.9%)
Type of NAC
. - FBC plus paclitaxel 73 (94.9%)
Paclitaxel alone 4(5.1%)
Clinical response of the tumor
CR : 41 (53.2%)
PR ‘ ' 28(364%)
SD 8 (10.4%)
Pathologic response of the tumor
pCR 17 (22.1%)
‘pINV ' 60 (77.9%)
Pathologic nodal status
Negative 47 (61.0%)
Positive 30 (39.0%)

~ CR = complete reépohse_; FEC = ﬂuorouracﬂlgpirdbicin/cycldphosph—
amide; PR = partial response; SD = stable disease; pCR = pathologic

complete response; pINV = pathologic invasive. - °
. * Before NAC, . :

‘have evaluated the use of SLN biopsy examination in pa-
tients with breast cancer after NAC but results are varied
and inconclusive [6—-14].

Recently, several studies have shown the feasibility and
accuracy of SLN biopsy examination using peritumoral
injection of radiocolloid for patients with NAC-treated
breast cancer. However, falée-negative rates variéd consid-
erably among these studies [6-13]. It is possible that fumor
response to chemotherapy may alter or interrupt the lym-
phatic drainage, thus causing the lower SLN identification
rates and higher false-negative rafes as opposed o honneéo-
adjuvant studies. Our hypothesis is that the Iymphatic filow
within the §kin lesioh overlying the tirior is less damaged
by the chemotherapy than that in the parenchyma surround-
ing the tumor, except in T4 tumors. Thus; the usefulness of
SLN biopsy examination with intradermal injection of ra-
diocolloid for patients.with NAC-treated breast cancer has
yet to be established. o

‘The aim of this study was to deterrhine the feasibility and
accuracy of the SLN biopsy procedure using intradermal
injection of radiocolloid over the tumor in clinically node-
negative NAC-treated breast cancer patients.

Methods

Between May 2003 and January 2005, 77 patients with
T2-4N0-2 breast cancer underwent NAC with SLN biopsy
examination plus ALND performed by a single surgeon.
The pathologic diagnosis was established by .core needle
biopsy examination in all patients, '

Patients younger than 65 years of age received 4 cycles

of 5-fluorouracil (500 mg/mz)/epirubicin (100 mg/m?)/cy-
- clophosphamide (500 mg/m?) plus 12 weekly cycles of

paclitaxel (80 mg/m?), and patients older than 65 years of
age received 12 weekly cycles of paclitaxel (80 mg/m?)
alone, After NAC, we enrolled the 77 clinically node-neg-
ative patients in this study. 4 B

Lymphatic mapping. was performed using a 3-mL com-
bination of blue dye (Patent blue V; TOC Ltd, Tokyo,
Japan) and 30 to 80 MBq of technetium-99m-labeled )
Phytate (Daiichi RI Laboratory, Ltd, Tokyo, Japan). The
day before surgery, the radiotracer was injected intrader-
mally into the area overlying the tumor, and blue dye was
injected into the subareolar site Intraoperatively. For non-
palpable lesions, injections were performed under mammo-
graphic or ultrasonic needle localization. Sentinel lymph
nodes were identified as being stained blue, radioactive, or
both. The SLN biopsy procedure then was followed by a
standard level I/Il ALND. T I
* All sentinel nodes were evaluated histologically by sub-
mitting each node as a 3-mm to 5-mm serial section stained
with hematoxylin-eosin. Lymph nodes submitted as part of
the axillary dissection were totally submitted and evaluated
using standard hematoxylin-eosin staining.

Results

Patient characteristics, type of chemotherapy, clinical
response of the tumor, and pathologic findings are summa-
rized in Table 1. All patients underwent breast-conserving
therapy or mastectomy and were clinically node negative at
the time of surgery.

As shown in Table 2, the overall SLN identification rate
was 93.5% (72 of 77). Of the 72 patients in whom aa SLN
could be identified, 24 (33.3%) had positive SLNs. Within

Table 2 . -
Results of sentinel node biopsy examination .
R Number of patients
Total number of patients o 77
SLN identified 72 (93.5%)
SLN positive - 24 (33.3%)
SLN was only positive lymph node 11 (45.8%)
SLN identification method )
Radiocolloid and blue dye 53 (73.6%)
_ Radiocolloid only 11 (14.3%)
" Blue dye only S 8(Llw)




\

T. Kinoshita et al. / The American Journal of Surgery 191 (2006) 225-229 227

Table 3 Table 5
Comparison of lymph node status of SLNs and non-SLNs Comparison of lymph node status of SLNs and non-SLNs among nodal
SLN status Non-SLN status status before NaC
: i . ) SLN status Non-SLN status
Positive Negative
i - 0( =42 N1/N2 (n = 3§
Positive 13 11 Ne=4a A2w=33,
Negative 3 . 45 » Positive Negative Positive Negative
False-negative rate = 11.1%. Positive 3 6 10 . 5
] i ) Negative 1 . 31 2 14
. .. Total number of SLNs '
11 of these patients (45.8%), the SLN was the only positive identified 41 (97.6%) 31(88.6%)
node. SLNs were identified by both radiocolloid and blue False-negative rate 10% 112%

dye in 53 patients (73.6%), by radiocolloid alone in 11
patients (14.3%), and by blue dye alone in 8 patients
(11.1%).

The pathologlc status of the SLNs and non SLNs is

shown in Table 3.

The SLNs accurately predlcted the axﬂlary status in 69
of 72 patients (95.8%). Three patiénts had a false-negative
SLN biopsy examination result, résulting in a falsé-négative
rate of 11.1% (3 of 27).: Forty-five panents had pathologr-
cally negative SLNs and non-SLNs.

-The. pathologic status of the SLNs and non-SLNs were
analyzed according to tumor classifications before NAC,
clinical Iymph node status before NAC, and response of the
tumor after NAC, respectively. .

In T2 tumors before NAC, the SLN 1dent1ﬁcat10n rate
was 94% (47 of 50), and 2 patients had a false-negative SLN
biopsy. examination result, resulting in a false-negative rate
of 14.3%. In T3 and T4 tumors, results were 92.6% (25 of
27) and 7.7% (2 of 27), respectively (Table 4). For the
results of SLN biopsy examination, there was no significant
difference between T2 and T3/T4 tumors before NAC.

In the patients with clinically negative lymph nodes (NO)
before NAC, the SLN identification rate was 97.6% (41 of
42), and 1 patient had a, false-negative SLN biopsy exami-
nation result, resuiting in a false-negative rate of 10%. In the
patients with clinically positive lymph nodes (N1/N2), the
‘results were 88.6% (31 of 35) and 11.2% (4 of 35); respec-
tively (Table 5). The SLN 1dent1ﬁcatlon rate tended to be
higher, although not statistically s1gmﬁcanﬂy, among pa-
tients who had clinically negative lymph nodes before NAC
compared with patients who had posmve axﬂlary lymph
nodes before NAC :

Table 4
Comparison of lymph node status of SLNs and non-SLNs among tumor
classifications ‘before NAC .

For patients with complete tumor response after NAC, -
the SLN identification rate was 92.0% (37 of 41), with 1
patient having a false-neganve SLN biopsy examination result,
resulting in a false-negative rate of 12.5%. For patients with a
partial tumor response and stable disease, the results were
97.2% (35 of 36) and 10.5% (1 of 36), respectively (Table 6).
The SLN 1dent1ﬁcatlon rate tended to be lower, although not
stausncally 51gmﬁcant1y, among pahents with complete tumor
response after NAC, compared with partial tumor response and
patients with stable disease after NAC.

_There was no 31gmﬁcant difference in the false-negauve
rate according to tumor classifications before NAC, clinical
lymph node status before NAC, and response of the tumor
after NAC.

Comments

AILND is the surgical standard for treattnent of the axilla .
in breast cancer patients. The rationales for ALND are.exact
staging and prognosis, regional control of the axilla, and the
possibility of. improved survival. The extent of axillary
lymph node involvement is one of the, most important in-
dependent prognostic factors for recurrence and survival.
The SLN biopsy procedure is an accurate minimally inva-
sive method for axillary staging in early breast caﬁcers.' In
many clinics the SLN biopsy examination is replacing stan-
dard ALND because of minimal morbidity. However, with
the increasing size of tumors, lymphatic mapping becomes

Table 6
Comparison of lymph niode stams of SLNs and non—SLNs among
clinical response after NAC -

: Non-SLN status

SLN status. SLN statns Non-SLN status )

T2 (@ = 50) T3/T4 (0, = 27) CR@=41) . . PRISD (@ =36)

- Positive =~ Negative Positive” ~ . Negative Positive: . Negative . Positive- Negative
Positive 6 6 1 s Positive 3 .4 10 7 )
Negative 2 33 1. 12 Negative 1 - 29 - 2 16
Total number of SLNs _ Total number of SLNs - . . ’
* identified’ T 47 (94%) 25 (92.6%). - identified ... . 37002%) . 35(97.2%)
False-negativerate = 14.3% 7.7% False-negative rate . = 12.5% - 105% .
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Table 7
Studies of SLN biopsy procedures after NAC .

Number of Stage Tumor size, Number (%) of suceessful False

patients -.cm SLN biopsy procedures negative (%)
Breslin et al [6], 2000 51 Morm 5.0 43 (84.3) 3(12)
Miller et al [7], 2002 35 T1-3N0 35 30 (86.0) . 0
Stearns et al [8], 2000 - 34 T3-4, any N 5.0 29 (85.0) 314
Haid et al {9], 2001 33 . T1-3, any N 33 29 (83.0) 0(0)
Julian et al [11], 2002 31. LorQ NS 29 (93.5) 00
Tafra et al [12], 2001 29 Any T, NO NS - 27 (93.0) 00
Nason et al [13], 2000 15 T2-4, NO NS 13 (87.0) 3(33)
Shimazu et al [14], 2004 47 ) - OorIm 45 44 (93.6) _ 4(12)
Current study 77 T2-4, any N 48 72 (93.5) 3Q11

NS = not specified.

less accurate [15; 16]. NAC can reduce tumor size and sig-
nificantly increase the ability to perform breast-conserving
therapy [17,18]. After NAC, axillary downstaging is affected
similarly. NAC ‘with anthracycline/cyclophosphamide-con-
taining regimens has been shown to neutralize involved axil-
lary nodes in about 30% of patients [17].- The addition of
taxanes to anthracycline_/cycldphOSphamide—céntaining rég-
imens has iricreased the ‘conversion raté to around 40%
[19,20]. With the increasing number of patients receiving
NAC, the quiéstion arises of whether the SLN biopsy exam-
ination is an’option for these pafierits. We summarized the
studies concerning SLN biopsy examination after NAC in
Table 7, but they are inconclusive [6~14]. Breslin et al [6]
reported a study of 51 patients who underwent an SLN
biopsy examination after NAC and concluded that an SLN
biopsy examination is accurate after NAC., They had an
identification rate of 84.3% and a false-negative rate of
12.0%. Nason et al [13] reported on a smaller number of
patients' who received NAC. Their identification rate was
87.0% and their false-negative rate was 33.3%, concluding
that the SLN biopsy’examination resulted in 4n unaccept-
ably high false-positive rate. We have to understand that in
most of these- smiall- seriés, even1 or 2- patients ‘with a
false-negative SLN node can sway the conclusions in a
different direction. We report a ‘study of 77 patients who
received NAC, and had an identifiéation rate of 93.5% and

a false-negative rate of 11:1%. We conclude in our study,

that an SLN biopsy examiniation after NAC is accuraté’even
for large tumors and positive axillary nodal status before
NAC without inflammatory breast cancer.

It has been speculated that among patients who have

their axillary lymph node status downstaged by NAC, tu-.

mors also typically respond o NAC and shrink, so that
damage to and alteration of the lymphatic flow from tumor
tissues to the axillary basin are more likely to occur. This
may cause an increase in the false-negative rate for SLN
biopsy examination and a decreasing identification rate for
SLN biopsy examination, Our hypothesis. is that the lym-
phatic flow around the skin lesion is rich and less influenced
by the effect of chemotherapy and tuinor size than that in
the parenchyma around the tumof, Our results Were not

significantly influenced by tumor size, tumor response, or
nodal status before NAC. A -

In conclusion, the results of our study suggest that an
SLN biopsy procedure after NAC using intradermal injec-
tion of radiocolloid is feasible and: can predict axillary
lymph node status with high accuracy for patients with
clinically negative lymph node status after NAC. This pro-
cedure -could make patients who have had their axillary
lymph node status downstaged from positive ‘to negative
and patients with large tumors appropriate candidates for an
SLN biopsy examination. - i ’

Further studies involving a larger number of patients will
be required to establish fully the feasibility and accuracy of
the:SLN biopsy procedure for- patients with breast cancer
who have béen treated with NAC. o
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