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Objective

To determine the incidence and prognostic significance of
documented eradication of breast cancer axillary lymph node
(ALN) metastases after neoadjuvant chemotherapy.

Summary Background Data

Neoadjuvant chemotherapy is the standard of care for pa-
tients with locally advanced breast cancer and is being evalu-
ated in patients with earlier-stage operable disease.

Methods

One hundred ninety-one patients with locally advanced breast
cancer and cytologically documented ALN metastases were
treated in two prospective trials of doxorubicin-based neoad-
juvant chemotherapy. Patients had breast surgery with level |
and Il axillary dissection followed by additional chemotherapy
and radiation treatment. Nodal sections from 43 patients who
were originally identified as having negative ALNs at surgery
were reevaluated and histologically confirmed to be without
metastases. An additional 1112 sections from these lymph
node blocks were obtained; half were stained with an anticy-
tokeratin antibody cocktail and analyzed. Survival was calcu-
lated using the Kaplan-Meier method.

Results
Of 191 patients with positive ALNs at diagnosis, 23% (43 pa-
tients) were converted to a negative axillary nodal status on his-

tologic examination (median number of nodes removed = 16).
Of the 43 patients with complete axillary conversion, 26% (n =
11) had N1 disease and 74% (n = 32) had N2 disease. On uni-
variate analysis, patients with complete versus incomplete histo-
logic axillary conversion were more likely to have initial estrogen-
receptor-negative tumors, smaller primary tumors, and a
complete pathologic response in the primary tumor. The 5-year
disease-free survival rates were 87% in patients with preopera-
tive eradication of axillary metastases and 51% for patients with
residual nodal disease after neoadjuvant chemotherapy. Of the
39 patients with complete histologic conversion for whom nodal
blocks were available, occult nodal metastases were found in
additional nodal sections in 4 patients (10%). At a median fol-
low-up of 61 months, the 5-year disease-free survival rates were
87% in patients without occult nodal metastases and 75% in
patients with occult nodal metastases.

Conclusions

Neoadjuvant chemotherapy can completely clear the axilla of
microscopic disease before surgery, and occult metastases are
found in only 10% of patients with a histologically negative axilla.
The results of this study have implications for the potential use of
sentinel lymph node biopsy as an alternative to axillary dissection
in patients treated with necadjuvant chemotherapy.
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spectively evaluated in patients with earlier-stage dis-American Joint Committee on Cancer classification sys-
eas€’ ! Carcinoma of the breast is a particularly suitabletem® The diagnosis was usually established by fine-needle
model for studying the direct effects of systemic therapy oraspiration biopsy of the primary tumor and any involved
lymphatic metastases. The axillary nodal basin is the mosALNs. Patients with primary inflammatory carcinoma (de-
common site of lymphatic metastases in patients with breastelopment of erythema, peau d’orange, and breast mound
cancer and can be accurately assessed with ease usiridging within 3 months before presentation) were excluded
fine-needle aspiration biopsy before beginning systemi@nd offered enroliment in other treatment protocols.
therapy. Each patient was examined by a multidisciplinary team to

Although randomized studies such as the National Sureonfirm the diagnosis of LABC and to evaluate the clinical
gical Adjuvant Breast and Bowel Project (NSABP) B-18 stage of disease at presentation and the response after four
trial*? have not shown a survival advantage for patients withcycles of chemotherapy. The staging workup included a
operable breast cancer treated with preoperative chemothezemplete history and physical examination, complete blood
apy compared with conventional postoperative chemothereount with differential and platelet count, blood chemistry
apy, the use of neoadjuvant chemotherapy has several signalysis, electrocardiography, chest x-ray, abdominal com-
nificant proven and theoretical advantages. Neoadjuvaruted tomography or abdominal ultrasonography, bone
chemotherapy allows for individuah vivo assessment of scan, and bilateral mammography at presentation and after
primary tumor and metastatic lymph node response to cheour cycles of chemotherapy. Each patient was entered
motherapy. In addition, although chemotherapy is primarilyprospectively into the protocol database and followed lon-
thought of as important in eradicating occult distant diseasegitudinally. Complete medical records of all patients were
it can have a significant effect on locoregional disease aavailable for review at the time of this analysis.
well. Tumor downstaging with neoadjuvant chemotherapy Responding patients underwent either a segmental mas-
can convert inoperable disease to operable disease and cetomy with ALN dissection (= 54) or a modified radical
allow breast-conserving surgery in patients for whom masmastectomy (n= 118) after four cycles of chemotherapy.
tectomy is initially the only option for control of locore- Nine patients had axillary dissection alone because of prior
gional diseasé>™*° primary tumor excision with negative margins £n 5) or

The absolute number of residual metastatic axillarybecause no primary tumor was detectable at diagnosis (n
lymph nodes (ALNSs) after neoadjuvant chemotherapy had). Patients with no change or progressive disease after
been established as an important prognostic factor for disaeoadjuvant chemotherapy ¢ 10) received preoperative
ease-free survivaf—*® No previous reports have docu- radiation treatment (total dose of 50 to 60 Gy delivered to
mented the incidence of complete eradication of cytologithe breast, internal mammary lymph nodes, and supracla-
cally confirmed ALN metastases after neoadjuvantvicular/high ALNs) followed by modified radical mastec-
chemotherapy. Further, information on the rate of occultomy. No patients in this group were found to be without
ALN metastases in patients found to have negative ALNSALN metastases at dissection.
after neoadjuvant chemotherapy is not only of academic The histologic response to neoadjuvant chemotherapy
interest, but also has clinical implications for the furtherwas characterized as a complete pathologic response if there
management of patients with breast cancer treated witivas no evidence of residual invasive tumor in the breast or
initial chemotherapy rather than initial surgery. ALNs. Patients with=1 cn? residual tumor received four

In the current study, we analyzed the incidence andadditional cycles of FAC. Patients with a partial response
prognostic significance of complete eradication of axillaryand a residual tumar1 cnt, and those with four or more
disease, as well as the clinicopathologic factors associateubsitive lymph nodes in the surgical specimen, were treated
with this finding in 191 patients with LABC and cytologi- after surgery with four more cycles of FAC, followed by
cally confirmed ALN metastases treated in two consecutivdour cycles of methotrexate and vinblastine. Patients with
prospective neoadjuvant chemotherapy trials at The Univemo change or progression of disease received six cycles of
sity of Texas M. D. Anderson Cancer Center. methotrexate and vinblastine. Locoregional radiotherapy
was instituted within 6 weeks of completion of chemother-
apy. Postoperative radiotherapy was delivered to the chest
PATIENTS AND METHODS wall, internal mammary lymph nodes, and supraclavicular/

Between 1989 and 1996, 191 patients with locally ad-high ALNSs.
vanced breast cancer and cytologically documented ALN Hematoxylin and eosin (H&E)-stained sections from pa-
metastases were treated in two prospective trials of neoadients who were identified from the protocol database as
juvant chemotherapy using 5-fluorouracil, doxorubicinhaving no ALN metastases (i 43) were reevaluated by
(Adriamycin), and cyclophosphamide (FAC) at M. D. light microscopy, and all were confirmed to be free of
Anderson Cancer Center. LABC was defined as breast cametastases. Negative ALN status had been determined on
cer histologically or cytologically documented as stage llAthe basis of analysis of a single H&E-stained section from
(T2 = 4 cm), 1IB, HlIA, llIB, or IV (with ipsilateral supra- each block of serial sectioned lymph nodes removed during
clavicular lymph node involvement only) using the 1998 surgery. Paraffin-embedded ALN blocks from these patients
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(four unavailable) were obtained, and two additional con-therapy. Twenty-three percent of patients £n43) had
secutive 5um sections were cut. The first section wascomplete axillary conversion from cytologically docu-
stained with H&E, and the second one was used for antimented axillary metastases to histologically negative ALN
cytokeratin immunohistochemical staining. status at dissection. The median number of lymph nodes
removed and sectioned was 16 (range 7 to 36). The median
age of the entire group of patients was 47 years, and there
was no statistically significant difference found in the dis-
tribution of youngerversusolder patients (50 years or
Sections were deparaffinized in three successive xylengoungervs. older than 50 years) with respect to axillary
baths and cleared in absolute ethanol. After being washegonversion (p= 0.406). When initial estrogen receptor
with tap water and deionized water, the slides were Soakegtatus was assayed, 85% of the patients with Comp|ete
in pH 7.2 to 7.4 buffer (Optimax Buffer, BioGenex, San axillary conversion (n= 24) had negative estrogen receptor
Ramon, CA). Sections (r 556) were then loaded consec- status tumorsersus50% of the patients with incomplete
utively into a standardized, automated tissue-staining Um&xillary conversion (n= 51, p< 0.001). No differences in
and then washed three times with Optimax buffer (Bio-he gistribution of patients with completersusincomplete
Genex). The sections were then subjected to protein blocksyijjary conversion were found with respect to initial tumor
ing with normal goat serum. Primary monoclonal anticy- clear grade (p= 0.619). Patients with complete axillary
tokeratin cocktail (AE1/AE3, BioGenex) was applied t0 the ¢y ersion had smaller initial tumors than did patients with
sections, and the sections were incubated for 30 minutes angdeomplete axillary conversion (median largest diameter 5
then washed three times with buffer. Subsequently, a SuP&invs. 6 cm, respectively: p= 0.033). Patients with a more
Sensitive Multilink Detection Kit (BioGenex) was used for advanced initial tumor stage were less likely to have com-

the I|nk,'tlr? ?el, su?;t()ratg a;nd Zgun'tersttamlgort.lont of theﬁ‘:ete axillary conversion than patients with a less advanced
assay with times o minutes, <0 minutes, LU MINUES, aMihiia) tumor stage (p= 0.025). No statistical differences

2 minutes, respectively. Between steps, the slides werg, : i .
y . ’ ere found with respect to the distribution of patients strat-
washed with buffer. The slides were then removed from th P P

. . . . Sfied by initial ALN status. Patients with complete axillary
autostainer and covered with coverslips for review. Human . : : oo
onversion were more likely than patients with incomplete

: : . : . ..C
skin sections and human skin sections not incubated withy _. : .
%xnlary conversion to have a complete pathologic response

the primary antibody were assayed at the same time and" primary tumor (59%s. 6%: p < 0.001).

served as positive and negative controls, respectively. Sec- . ;
tions stained with H&E and immunohistochemical methods ALN tissue blocks were available from 39 of the 43

were examined by a single pathologist (AS) without I(nowl_patients with complete axillary conversion. Occult meta-
edge of the patient's clinicopathologic history. static deposits were detected in four lymph nodes from four

patients (10%). One metastatic deposit was detected on
serial H&E sectioning, and three deposits were detectable
Data Analysis only by anticytokeratin staining and then by confirmation
e{vith H&E staining.

Immunohistochemical Staining With
Anticytokeratin Monoclonal Antibodies

Data were analyzed using Statistica software (StatSof - ) )
Inc., Tulsa, OK). Univariate comparisons of group out- The clinical course of patients was analyzed with respect

comes were assessed by chi square analysis or the Wilcoxd histologic ALN response after neoadjuvant chemother-
rank sum test for comparisons based on tumor stage. ARPY- At @ median follow-up of 61 months (range 14 to 91
comparisons were two-tailed. For comparisons based offfonths), there were 2 local recurrences (1 chest wall and 1
age, estrogen receptor status, nuclear grade, ALN statugleast) in patients with complete axillary conversion as
and residual breast tumor, odds ratios and their correspon@Ssessed by H&E (5%) compared with 21 local recurrences
ing 95% confidence intervals are reported. Overall surviva(16 chest wall, 3 breast, and 3 axillary) in patients with
was calculated from the date of diagnosis, and disease-frégsidual nodal disease as assessed by H&E (14%; p
survival was calculated from the date of surgery using théd-091). There were significantly more distant recurrences in
method of Kaplan and Meiéf. The log-rank statistic was Patients with residual nodal disease: distant recurrences
used for univariate comparisons of survival end pofits. occurred in 6 patients (15%) with complete axillary conver-
The statistical significance level (p) was taken as a measurgion compared with 60 patients (41%) with residual nodal
of the strength of evidence against the null hypothesis, andisease as assessed by H&E (41%=p0.001). Distant
p = 0.05 was considered statistically significant. recurrences were associated with significantly more deaths
in patients who had residual nodal disease=(57, 39%)
RESULTS than in patients who had complete axillary conversion as
u assessed by H&E after neoadjuvant chemotherapy @
Table 1 summarizes the initial patient and tumor characd15%, p = 0.003). Five-year overall and disease-free sur-
teristics of 191 patients who had cytologically documentedvival rates were significantly higher in patients with com-
axillary metastases before initiation of neoadjuvant chemoplete axillary conversion (87% and 87%, respectively) than
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Table 1. PATIENT AND TUMOR CHARACTERISTICS BY METASTATIC AXILLARY LYMPH
NODE RESPONSE TO NEOADJUVANT CHEMOTHERAPY

Complete Axillary Incomplete Axillary Odds Ratio
Characteristic Conversion N (%) Conversion N (%) (95% CI) p Value
Number of patients 43 148 — —
Median age 47 yrs 48 yrs — 0.196
=50yrs 28 (65) 83 (56) 1.5(0.7-2.9) 0.406
>50 yrs 15 (35) 65 (44)
Estrogen receptor status at
diagnosist
Positive 4(9) 51 (34) 6.0 (2.1-16.9) <0.001
Negative 24 (56) 51 (34)
Not assayed 15 (35) 46 (32)
Black’s nuclear grade at
diagnosist
1 (most anaplastic) 20 (47) 73 (49) 1.25 (0.5-3.0) 0.619
20r3 9 (21) 41 (28)
Not assayed 14 (32) 34 (23)
Median largest tumor diameter 5.0cm 6.0cm — 0.033
at diagnosis
Tumor stage at diagnosis
TO 2(5) 2(1) — 0.025
X 4(9) 6 (4)
™ 5(12) 6 (4)
T2 11 (25) 37 (25)
T3 9 (21) 39 (27)
T4 12 (28) 58 (39)
Initial axillary node status
N1 11 (26) 30 (20) 1.4 (0.6-3.0) 0.455
N2 32 (74) 118 (80)
No residual tumor in breastt 23 (59) 9 (6) 21.4 (9.8-47.0) <0.001
Residual tumor in breast 16 (41) 134 (94)

*In 191 patients with cytologic documented node metastases at diagnosis to histologic negative metastases at dissection.
1 Cases that were not assayed were excluded from the calculation of the p value.
T No breast surgery was performed in 9 patients.

in patients with residual nodal disease as assessed by H&essed by standard histologic examination in approximately
(58% and 51%, respectively, ¢ 0.001; Fig. 1). 23% of patients with LABC. Further, occult micrometasta-
The four patients initially found to be free of ALN ses in ALNs are found in only 10% of these patients. This
metastases by histologic examination and later found teate of occult metastases is consistent with previously re-
have occult metastases (by immunohistochemical examingorted rates of occult lymph node metastases (9% to 15%)
tion and further sectioning) had stage 1IB disease (onddentified in histologically “negative” nodes in patients not
patient) or stage llIA disease (three patients) and had nitially treated with chemotherag??2° Although the
median of 13 lymph nodes (range 12 to 26) initially re- present report appears to be the first to document the erad-
moved and examined. In patients with occult ALN metas-ication of cytologically proven ALN metastases by neoad-
tases, there was one local breast recurrence, no distajulvant chemotherapy, conversion of the clinically involved
recurrences, and no deaths. No significant survival differaxilla to a pathologically negative status has been reported
ence was found between patients without occult ALN me-by both McCready et &f and Schwartz et &t to occur in
tastases and patients with occult metastases. The 5-yeabout 25% of patients with LABC after neoadjuvant che-
overall and disease-free survival rates were 87% and 87% imotherapy. Similar findings have been reported for women
patients without occult metastasesrsus100% and 75%, with less advanced disease at presentation: of 185 patients

respectively, in patients with occult metastases=(INS). in the neoadjuvant chemotherapy arm of the NSABP B-18
trial who had clinical N1 axillary disease at diagnosis, 71

I 0, 1 iS-

DISCUSSION patients (38%) were found to have negative ALNs on his

tologic examination after neoadjuvant chemotherdpy.
The results of our study indicate that neoadjuvant che- It has been established that the presence, degree, or
motherapy can completely clear ALN metastases as asbsence of residual ALN metastases in patients with breast
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cancer after neoadjuvant chemotherapy correlates directlgestined to initiate distant disease, or will undergo apoptotic

with the disease-free survival rat®*® This finding was arrest and therefore be of no clinical significance to the

confirmed in the present study. Patients with negative ALNgatient.

on H&E or further analysis were found to have 5-year Because only four patients in this study were found to

survival rates of 80% to 90%, whereas patients with residuahave occult ALN metastases after neoadjuvant chemother-
nodal disease had 5-year survival rates of 50% to 60% (p apy, no conclusions may be drawn with respect to the effect
0.001). However, in patients with negative nodes as asef occult ALN metastases on the disease-free survival rate
sessed by traditional histologic examination who have reecompared with patients who were confirmed to be free of

ceived chemotherapy and will receive additional cycles ofnodal disease on histologic and immunohistochemical ex-
chemotherapy and potentially axillary irradiation, the clin- amination. Indeed, in one of the earliest reports on occult
ical significance of occult micrometastases is questionableALN metastases, Fisher et?alestimated that to detect a

It is unknown whether occult lymph node metastases will besurvival difference of 10% between patients with and those

eradicated with further chemotherapy or irradiation, arewithout occult metastases, 1400 cases would have to be
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studied. Notwithstanding, although there still remains condogic examination was unknown. If we had found that 80%
troversy with respect to the clinical significance of occultto 100% of patients (rather than 10%) with complete histo-
nodal metastases, the largest study addressing the subjectlofic axillary conversion had occult metastases, then SLN
occult metastases in patients not treated with neoadjuvamiopsy would potentially benefit only an extremely small
chemotherapy was performed in 921 patients with breastumber of patients, and the procedure would not be cost-
cancer the Ludwig Breast Cancer GradpThese investi- effective because the majority of patients would later re-
gators found a statistically significant difference in diseasegquire complete axillary dissection. However, our finding
free survival rates between patients with and those withouthat only 10% of patients with complete axillary conversion
occult micrometastases. In their series, serial lymph nodbéave occult nodal metastases suggests that SLN biopsy may
sectioning revealed previously undetected metastases in 9B appropriate in patients whose disease is downstaged with
of patients. The Ludwig findings suggested that the subseteoadjuvant chemotherapy. A note of caution is in order,
of patients with occult nodal disease could derive a benefithough: SLN biopsy in patients treated with neoadjuvant
from adjuvant chemotherapy. However, this concept is irchemotherapy will prove accurate only if the metastatic
relevant in patients who received neoadjuvant chemotherdeposits within each ALN respond identically to the effects
apy and will continue to receive additional cycles of che-of chemotherapy. SLN biopsy in patients with LABC
motherapy as part of the treatment protocol. Thus, findingreated with neoadjuvant chemotherapy has not been re-
occult metastases in one or more lymph nodes after neoagiorted. To address the feasibility of SLN biopsy in patients
juvant chemotherapy most likely should not affect furtherwith breast cancer treated with neoadjuvant chemotherapy,
treatment decisions with respect to chemotherapy. we are prospectively evaluating SLN biopsy in patients with
The finding in the present study that 20% of patientss(n LABC treated in our current neoadjuvant chemotherapy
39) with ALN metastases at diagnosis were free of axillaryprotocols.
disease after neoadjuvant chemotherapy as assessed by stan-
dard and additional analyses suggests that axillary dissec-
tion might not be necessary in some patients with LABCAcknowledgments
treated with neoadjuvant chemotherapy. However, at
present, our ability to identify which patients have axillary : ) _ ) ) _ _ ;
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