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Abstract

We compare long-term outcomes in patients with node negative early stage breast cancer treated
with breast radiotherapy (RT) without the axillary RT field after sentinel lymph node dissection
(SLND) or axillary lymph node dissection (ALND). We hypothesize that though tangential RT
was delivered to the breast tissue, it at least partially sterilized occult axillary nodal metastases
thus providing low nodal failure rates. Between 1995 and 2001, 265 patients with AJCC stages I-
Il breast cancer were treated with lumpectomy and either SLND (cohort SLND) or SLND and
ALND (cohort ALND). Median follow-up was 9.9 years (range 8.3-15.3 years). RT was
administered to the whole breast to the median dose of 48.2 Gy (range 46.0-50.4 Gy) plus boost
without axillary RT. Chi-square tests were employed in comparing outcomes of two groups for
axillary and supraclavicular failure rates, ipsilateral in-breast tumor recurrence (IBTR), distant
metastases (DM), and chronic complications. Progression-free survival (PFS) was compared using
log-rank test. There were 136/265 (51%) and 129/265 (49%) patients in the SLND and ALND
cohorts, respectively. The median number of axillary lymph nodes assessed was 2 (range 1-5) in
cohort SLND and 18 (range 7-36) in cohort ALND (P< 0.0001). Incidence of AFR and SFR in
both cohorts was 0%. The rates of IBTR and DM in both cohorts were not significantly different.
Median PFS in the SLND cohort is 14.6 years and 10-year PFS is 88.2%. Median PFS in the
ALND group is 15.0 years and 10-year PFS is 85.7%. At a 10-year follow-up chronic
lymphedema occurred in 5/108 (4.6%) and 40/115 (34.8%) in cohorts SLND and ALND,
respectively (P=0.0001). This study provides mature evidence that patients with negative nodes,
treated with tangential breast RT and SLND alone, experience low AFR or SFR. Our findings,
while awaiting mature long-term data from NSABP B-32, support that in patients with negative
axillary nodal status such treatment provides excellent long-term cure rates while avoiding
morbidities associated with ALND or addition of axillary RT field.

Keywords

Sentinel lymph node sampling; Axillary lymph node dissection; Breast cancer; Tangential breast
radiotherapy; Radiotherapy

Introduction

Breast conserving therapy (BCT) has redefined the approach to breast cancer in the 1980s,
with lumpectomy and adjuvant tangential breast radiotherapy (RT) achieving excellent local
control [1, 2]. Though axillary failure rates (AFR) in patients treated with BCT, axillary
lymph node dissection (ALND), and tangential breast radiation therapy (RT) is low, in 4—
7% of patients with negative sentinel nodes (SLN), the remaining axillary lymph nodes
(ALN) may harbor occult malignant cells [3]. The benefit of ALND or axillary clearance as
a treatment is to reduce the risk of axillary recurrence. However, the risk of considerable
morbidity and complications from such therapeutic method has compelled exploration of
other treatment options [4-9]. An alternative to ALND may be a biopsy of SLN or
irradiation of the axillary contents. Treatment of the axilla has evolved since the early 1990s
as a minimally invasive method to assess the status of the ALN in the setting of breast
cancer. Such a minimally aggressive surgical approach has allowed to avoid ALND if the
status of the SLN is negative [10-12].

Adjuvant tangential RT fields have become the standard of care after breast-conserving
surgery. Irradiating a patient in a supine position will typically not only involve the
ipsilateral breast tissue but will also include the lower aspect of the axillary contents, in
particular the majority of the level I of lower echelon and partially level Il of the ALN [13].
Thus, while targeting the breast tissue, RT may inadvertently treat, at least partially, the
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same ALN which are subject to dissection during ALND thus eradicating microscopic nodal
disease [2, 14, 15]. Though the risks of regional nodal failure after tangential breast RT are
not well understood [16], such a localized radiotherapeutic approach may sterilize occult
malignant cells in the remaining axilla even if the SLN is negative.

The purpose of this study is to compare long-term outcomes (regional nodal failure rates, in-
breast tumor recurrences, distant metastases) and morbidity at mature follow-up in patients
with early stage breast cancer with negative SLN-treated BCT and adjuvant breast RT
following sentinel lymph node dissection (SLND) alone or ALND. In the absence of the
long-term follow-up from the NSABP B-32 randomized prospective trial, the only trial of
sufficient size to provide definitive information related to the primary outcome measures of
survival and regional control, such mature follow-up warrants careful consideration.

Materials and methods

After obtaining institutional review board (IRB) approval, we identified 1,396 women with
AJCC stages I-11 breast cancer treated between 1995 and 2001 at Thomas Jefferson
University Hospital (TJUH), Philadelphia, PA and Saint Barnabas Medical Center (SBMC),
Livingston, NJ with the BCT approach. Of these, we selected 265 (24%) node negative
patients—200 from TJUH and 65 from SBMC—who underwent lumpectomy and either a
SLND or SLND followed by ALND. The standard ALND involved at least dissection of
levels I-11 ALN, based on the arbitrarily set anatomic principles [17]. The group of patients
who underwent a combination approach of SLND- and ALND-sustained axillary clearance
during the same surgery. More than five lymph nodes dissected during SLND were defined
as ALND rather than SLND.

Identification of the sentinel lymph node

Assessment of the sentinel lymph node was largely performed by a combined technique of
technetium (99mTc)-sulphur colloid (Nanocoll; GE Healthcare, USA) and isosulfan blue
dye (1% lymphazurin; Hirsch Industries Inc, Richmond, VA). A 2-ml 99mTc was injected
peritumorally (doses 30-50 MBq) on the day prior to surgery or (dose 20 MBq) on the day
of surgery, and static scintigraphic images in anterior and oblique projections were obtained
3 h after injection a dynamic gamma camera. The sites of axillary and nonaxillary sentinel
lymph nodes were marked on the patient’s skin.

A vial of blue dye (2 ml) was diluted to a total volume of 5 ml with normal saline and was
injected peritumorally. The blue dye was injected after the gamma detector identified a hot
spot (if a hot spot was not identified, the blue dye was injected after a 40-ml saline bolus).
All blue-stained nodes and nodes with radioactive counts more than ten times the
background count, as measured with the gamma probe, were defined as sentinel lymph
nodes. Standard hematoxylin—eosin (H&E) staining was used to examine ALN. The
institutional policy was to section every node above 5 mm. All lymph nodes larger than 5
mm were sectioned into 2-3-mm sections, and each section was stained with H&E. Lymph
nodes smaller than 5 mm were bisected and stained with H&E.

Adjuvant breast radiotherapy and systemic therapy

All patients were treated with adjuvant RT with high-energy photons targeting the ipsilateral
breast tissue alone. Tangential RT fields were set up and the physics calculations were
carried out using supine CT simulation with 3-5-mm interval slices for treatment planning.
Whole-breast RT was delivered by means of tangential portals to a median dose of 48.2 Gy
(range 46.0-50.4 Gy) administered at 1.8-2.0-Gy fractions, five times a week. An electron
boost was subsequently administered to the lumpectomy bed at 2-Gy fractions as prescribed

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 April 11.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Wernicke et al.

Page 4

to 90% isodose line, bringing the total median dose to the tumor bed to 63.2 Gy (range 60.4—
66.0 Gy). The superior border of the tangential fields was clinically placed at the inferior
edge of the clavicular head (Fig. 1). The lateral border typically was set in the mid-axillary
line, thus having standard tangential RT fields encompass the majority of the level | of lower
echelon, at least partially level 11, and occasionally level I11 of the ALN (Fig. 2a, b). No
axillary RT was employed to treat ALN.

Adjuvant systemic therapy was determined and administered by the medical oncologist,
based on the patients’ risk factors, tumor characteristics, receptor status, and patient
preference.

Complications and morbidity assessments

Chronic long-term complications are defined as the ones which persist to date at the last
follow-up in the evaluable patients. Lymphedema was evaluated at each follow-up visit by a
patient self-assessment as present or absent and in the present category as none, mild,
moderate, or severe. The institutional policy was to assess lymphedema by medical
professionals. Clinical examination of lymphedema was measured by clinical professionals
(nursing staff in radiation, medical oncology, or surgical oncology clinics) and consisted of
objective measurements at baseline and at each follow-up visit in both arms at the
antecubital fossa, 10-cm superior, 10-cm inferior, and at the wrists. Arm lymphedema was
defined as the difference in the operated arm and the opposite arm by 1 cm. Sensory
neuropathy was defined as numbness and was recorded as reported by patients. Decreased
range of mation of the shoulder as compared to the contralateral shoulder was defined as
reduced abduction and measured my medical professionals. Wound infection and seroma
were recorded by the medical professionals and obtained from the clinic records.

Statistical considerations

Results

Descriptive statistics (including mean, range, frequency, percent), stratified by patient cohort
(SLND and ALND), are presented for demographic and clinical/treatment factors of interest.
The chi-square test or Fisher’s exact test was used, as appropriate, to compare categorical
clinical outcomes between the two cohorts. The two-sample ftest or Wilcoxon rank-sum test
was used, as appropriate, to compare continuous demographic/clinical outcomes between
the two cohorts. Progression-free survival (PFS) for the two cohorts (from date of diagnosis)
was evaluated by Kaplan—Meier survival analysis and the log-rank test was employed to
compare PFS between patients in the SLND and ALND cohorts. Median follow-up time for
both cohorts was based on surviving patients. Ninety-five percent confidence intervals (95%
CI) for median PFS-time and 10-year PFS probability estimates were calculated to assess the
precision of the obtained estimates. All analyses were performed in SAS Version 9.2 (SAS
Institute, Inc., Cary, NC), SPSS Version 18.0 (SPSS Inc., Chicago, IL), and STATA Version
11.0 (StataCorp, College Station, TX).

The baseline characteristics of the patients, tumors, and systemic therapy in two cohorts are
listed in Table 1. The mean age for cohort SLND and cohort ALND is 57.8 years (range
36.0-86.0 years) and 56.0 years (range 24.0-85.0 years). The vast majority of tumors had
favorable characteristics: smaller size lesions (T1), of low-to-intermediate nuclear grade,
estrogen (ER) and/or progesterone receptors (PR) expressing, and without lymphovascular
invasion (Table 1).

Table 2 points to the number of ALN assessed in each cohort and method of their
assessment. There were 136/265 (51%) patients whose axilla was assessed by means of
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SLND alone and 129/265 (49%) women who underwent a combined surgical approach of
SLND followed by ALND. The vast majority of SLN were determined by utilization of the
combined 99mTc and isosulfan blue dye technique. The median number of ALN assessed in
the cohort SLND was 2 (range 1-5) and in cohort ALND was 18 (range 7-36) (< 0.0001).

The median follow-up time for all patients was 9.9 years (range 8.3-15.3 years), and based
on survivors (V= 233) it was 9.4 years (range 8.6—15.2 years) in the SLND cohort and 9.9
years (range 8.3-15.3 years) in the ALND cohort. To date, there were no axillary or
supraclavicular failures in either SLND or ALND cohorts (Table 3). The incidence of IBTR
was similar in both the groups, 7/136 (5.1%) and 6/129 (4.7%) in the SLND and ALND
groups, respectively. The patients who sustained IBTR were all treated with salvage
mastectomy. The rate of DM was also similar 11/136 (8.1%) and 11/129 (8.5%) for the
SLND and the ALND cohorts, respectively. The treatment of DM included systemic
chemotherapy, hormonal therapy, surgery, and/or palliative RT. To date, follow-up on
patients with chronic complications was available on 108/136 (80%) in the SLND and on
115/129 (89%) in the ALND cohort. The rate of these chronic complications, predominantly
lymphedema as assessed by the medical professionals, varied in a statistically significant
manner: 5/108 (4.6%) for SLND and 40/115 (34.8%) for ALND groups, respectively (P<
0.0001) (Table 4). Other complications recorded by medical personnel were more
statistically significant in the ALND cohort as compared to the SLND cohort for sensory
neuropathy (P = 0.0001) and decreased range of motion in the ipsilateral shoulder (P <
0.0001).

Of the 136 patients treated with SLND and breast tangential RT, 7 patients succumbed to the
metastatic disease, 12 died of other unrelated causes (stroke, cardiovascular disease, etc.),
and 6 remain alive with disease. Median PFS in this SLND cohort is 14.6 years (95% ClI
13.7-15.2 years), and a 10-year PFS is 88.2% (95% CI 79.5%, 93.4%) (Fig. 3). In the cohort
of combined SLND and ALND approach followed by tangential RT to the breast, of 129
patients, 5 died of disease, 8 died due to other unrelated causes, and 10 are still alive with
disease. Median PFS in this ALND cohort is 15.0 years (95% CI 14.2-15.3 years), and the
10-year PFS is 85.7% (95% CI 77.3%, 91.2%) (Fig. 2). Of total, 12 patients have died of
breast cancer, 5 in the ALND cohort, and 7 in the SLND group (log-rank, 2= 0.86; Table 4),
and 16 women remain alive with breast cancer, 10 in the ALND arm and 6 in the SLND
cohort (log-rank, £=0.37; Table 4), lymphovascular invasion was present in 20/28 (71%) of
patients, tumor size was =2.0 cm in 11/28 (39%) cases, and 4/28 (14%) were younger than
35 years of age. Histology, site of primary carcinoma, receptor status, nuclear grade, and
type of systemic therapy were not significantly related to being alive or dead of breast
cancer as demonstrated in multivariate analysis.

Discussion

Adjuvant RT in the setting of BCT confers an absolute benefit of 19% in 5-year local rate of
recurrence and 5% in 15-year cancer mortality for patients with breast cancer [18]. ALN are
frequently the first site of regional metastatic disease in the setting of breast cancer [19].
Thus, ALN clearance does not only provide important information for prognosis and staging
based on either the presence or the absence of dissemination to the ALN [20] but it also
ensures local tumor control, decreased AFR and may improve survival [21]. Despite the
clear advantages of ALND, morbidity, including lymphedema and decreased arm and
shoulder function, is seen in 5-39% of the patients [5-9]. Our study corroborates the
incidence of complications associated with ALND provided in the literature and provides a
mature 10-year follow up of the rates, which are statistically significantly worse in the
ALND cohort.
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The SLN biopsy was introduced with the objective to minimize the morbidity, i.e., in the
setting of negative SLND, ALND can be avoided [11, 12, 20, 22-26]. However, with the
notion that 4-7% of patients with negative SLN harbor occult metastases in the remaining
ALN [3], several critical questions require long-term follow-up data: (1) Is the incidence of
AFR low enough in patients with negative SLN treated with BCT, consisting of lumpectomy
and ipsilateral local breast RT not warrant completion ALND or axillary RT? (2) Is their
equivalence in survival between the two cohorts: SLND and ALND? (3) Is there a
difference in the morbidity profile between the two groups of patients? (4) Could tangential
breast RT in the setting of negative SLN at least partially sterilize the undissected ALN
potentially harboring metastatic deposits?

This study presents 10-year outcomes of two cohorts of patients with negative SLN treated
with lumpectomy and breast RT with tangential ports: one cohort treated with SLND alone
and the other one with SLND followed by a completion ALND (axillary clearance).

The cohorts were well matched for age, tumor size, nuclear grade, presence or absence of
lymphovascular invasion, receptor status, and systemic therapy. At a 10-year follow-up,
there are no axillary or supraclavicular failures in either SLND or ALND cohorts, and the
incidence of IBTR and DM was similar in both the groups (Table 3). This provided clear
evidence that in patients with negative SLN, completion ALND or axillary RT are not
warranted. As corroborated by prior reports in the literature, we report that the most
important predictors of being alive or dead of breast cancer were presence of
lymphovascular invasion, larger tumor size, and younger age [1, 19, 27, 28]. A 10-year
progression-free survival was similar in both the groups of patients, further confirming that
foregoing of axillary clearance in the setting of BCT and adjuvant tangential RT to the
breast when the SLN biopsy is negative is as effective as the once gold standard treatment of
ALND.

The mature results of our study are analogous to the general outcomes and morbidity of a
few European prospective randomized trials which were reported at a rather short follow-up
interval (Table 4) [5, 29-31]. These prospective studies have a considerable variability in the
inclusion criteria with respect to the tumor size (ranging from <2.0 to >5.0 cm), method of
SLN detection (99mTc, blue dye, or combination of the two), and type of surgery, ranging
from various forms of breast conservation (using wide excision, lumpectomy,
quadrantectomy) to mastectomy. Our study is akin to the American prospective randomized
trial NSABP B-32 with respect to the inclusion criteria of tumor size for breast conservation,
method of SLN assessment, and tangential breast RT. To date, only the technical outcomes
are available from NSABP B-32 [32, 33] and no more than a 3-year follow-up of morbidity
[34, 35], our report provides clinically important information not only with regard to the
outcomes but also the rates of complications at 10 years. In fact, our study may render the
only 10-year long follow-up of chronic complications rates, firmly pointing at a statistical
difference in the morbidity between two surgical approaches of the axilla, undisputedly
favoring SLND alone (Table 5).

Though our study provides similarly low rates of axillary and supraclavicular failures to
most studies, our rates of IBTR and DM are higher than the equivalently long 10-year
follow-up of the Milan trial [30]. The disparity may lie in the surgical approach, i.e., our
patients underwent a lumpectomy whereas the overwhelming majority of cases in the Milan
trial were treated with quadrantectomy. Furthermore, while the main bulk of tumors in our
study were T1 and <20% patients had T2 tumors size (<5.0 cm), the maximum size of the
tumor in the Milan trial was 2.0 cm. Our subset of patients with a larger tumor size may also
reflect the higher rates of DM in each of the two cohorts as compared to the numbers
reported by Veronesi et al.
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There are several hypotheses addressing the reason for the low rate of axillary metastases
after SLND alone in the setting of negative SLN biopsy. One of the theories of why the
occult metastases never become clinically evident may be related to maintaining
immunologic barrier in the remaining ALN. In fact, such observations have been made not
only in cancer of the breast [36—38] but also in primary cancers involving other organs such
as prostate, thyroid, bone marrow, etc. [39]. This hypothesis was tested with the primary
objective of improving survival. However, no difference in survival outcomes between the
dissected axilla with the ALND technique and the undissected but irradiated axilla in a
prospective British trial appears to undermine this hypothesis [40].

In our minds, one of the more compelling justifications for maintaining low incidence of
ALN failures lies in sterilization of the occult metastases in the ALN with the conventional
breast tangential ports delivering RT to a patient in a supine position. Goodman et al. [13]
reported that with the standard radiation tangents 90% of the Berg level | axilla and up to
70% of level 11 ALN received 95% of the prescribed dose to the breast. The vast majority of
literature, with only a few negative studies, supports the fact that modern 3-D tangential port
RT of the breast administered in supine position will at least partially irradiate the
undissected ALN stations [13, 41-50]. For instance, Schlembach et al. [45] reports that
tangential breast field border encompassed an average of 80% of cranial/caudal extent of
axillary level I and I1 dissections and that the RT fields used to treat the breast can include
the sentinel lymph node region and most of axillary levels I and Il. All our patients were
treated with 3-D RT in the supine position (Fig. 1) with the standard tangential RT fields
targeting the breast tissue and inadvertently providing at least partial coverage for at least
two of the Berg axillary levels. This technique appears to contrast the RT delivery method of
the Milan trial where “most patients received conformational radiotherapy to the breast only,
including the axillary tail but excluding the first Berg level of the axilla” [29].

We want to note the limitations of this study, beginning with the fact that this is a
retrospective review which is inherently prone to bias. While the overwhelming bulk of
patients was treated at a single institution, a small portion of women was treated at another
facility. Nevertheless, the mode of detection of SLN, type of breast surgery, and
methodology of delivering breast RT were largely uniform. Another criticism we may face
is that even though the mean number of SLN biopsied was 2, the maximum number sampled
was 5 which may be too extensive for a SLND. For the purposes of this report,
complications are reported as assessed by the medical professionals and not patients. It will
be important to report complications based on the patients’ experiences. With the advent of
prone breast radiotherapy technique, our conclusions regarding radiation axillary nodal
coverage will need to be subject to further dosimetric examination. We do not know whether
such coverage is equivalent to the one obtained with the patients treated with the prone
technique, as all of our patients were treated in supine position.

Conclusion

We have found that the long-term breast cancer related progression-free survival in the
SLND cohort was similar to that in the ALND group, re-affirming equivalent outcomes of
SLND alone to SLND followed by ALND. Further, SLND as means of assessment of axilla
in a woman with early stage breast cancer spares the patient from a significant and long-term
risk of morbidity associated with axillary clearance. This study provides mature evidence
that patients with negative nodes, treated with breast tangential RT and SLND alone,
experience low AFR or SFR. Several hypotheses underpin the reason why the potentially
occult metastatic ALN do not manifest clinically if the SLN is negative. While we favor the
reasonable explanation of at least partial sterilization of ALN with traditional tangential RT
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ports targeting the breast tissue, no definitive proof has yet been rendered. Our findings,
while awaiting long-term follow-up from NSABP B-32, support that in patients with
negative axillary nodal status SLND alone provides excellent long-term cure rates while
avoiding morbidities associated with ALND or addition of axillary RT field.
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Abbreviations

AFR Axillary failure rates

SLN Sentinel lymph node

ALN Axillary lymph node

SLND Sentinel lymph node dissection

ALND Axillary lymph node dissection

IBTR Ipsilateral breast tumor recurrence

DM Distant metastases

BCT Breast conserving therapy

SFR Supraclavicular failure rates

RT Radiotherapy

ER Estrogen receptor

PR Progesterone receptor

L Lumpectomy

MRM Modified radical mastectomy
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Fig. 1.

A relationship between local breast tangent radiation field and regional lymph nodes as
depicted in the lateral beam’s eye view with a tangential portal. The superior border of the
radiation portal is set below the heads of the clavicles (navy). Level | (blug), level I
(ourple), and level 111 (dark green) are partially covered by the 90% isodose area covering
the breast tissue (orange). (Color figure online)
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Fig. 2.

A relationship between local breast tangent radiation fields and regional lymph nodes as
depicted in the axial view on a CT slice. a Level | (b/ue) and level 11 (purple) ALN are
included in the 90% isodose area covering the breast tissue (orange). b A small portion of
the 90% isodose area covers all three echelons of ALN (level Il is in dark green). (Color
figure online)
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Fig. 3.

Progression-free survival for the cohort stratified by the type surgery addressing ALN status:
sentinel lymph node sampling alone (SLND) and sentinel lymph node sampling followed by
the full axillary lymph node dissection (ALND)
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Characteristics of the patients and tumors, and systemic therapy in the two cohorts

Table 1

Cohorts SLND (N = 136) ALND (N = 129)
Mean age (year) 57.8 (range, 36-86)  56.0 (range, 24-85)
T stage (%)

T1 82 81

T2 18 19
Nuclear grade (%)

1 16 18

2 63 59

3 21 23
Tumor location (%)

Outer quadrants 71 72

Inner/central quadrants 29 28
Histological tumor type (%)

Ductal 82 81

Lobular 7 6

Other 11 13
Receptor status (%)

ER/PR+ 69 73

ER/PR- 15 12

ER +/PR- 13 12

ER-/PR+ 2 1

Unknown 1 2
Lymphovascular invasion (%)

Yes 19 21

No 75 74

Unknown 6 5
Chemotherapy (%)

Yes 25 15

No 75 85
Hormonal therapy (%)

Yes 54 56

No 46 44

Breast Cancer Res Treat. Author manuscript; available in PMC 2013 April 11.

Page 15



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Wernicke et al.

Table 2

Method of sentinel lymph nodes assessment and the median number ALN removed in each cohort

SLND ALND P value

Number of patients undergoing SLN assessment  136/265 (51.3%)  129/265 (48.7%) N/A
Method of SLN assessment

Technetium 99 (99mTc) 4/136 (2.9%) 5/129 (3.9%) 0.91

Isosulfan blue dye 3/136 (2.2%) 4/129 (3.1%) 0.90

Combination of 99mTc and isosulfan blue dye  129/136 (94.9%) 120/129 (93.0%) 0.67
Median number of ALN assessed 2 (range 1-5) 18 (range 7-36)  <0.0001
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Table 3

Unfavorable events, patients alive with breast cancer and deaths in the two cohorts

SLND 136/265 ALND 129/265 P value
(51%) (49%)
Unfavorable events
Axillary failures 0/136 (0%) 0/129 (0%) N/A
Supraclavicular failures 0/136 (0%) 0/129 (0%) N/A
In-breast tumor recurrences 7/136 (5.1%) 6/129 (4.7%) >0.99
Distant metastases 11/136 (8.1%) 11/129 (8.5%) >0.99
Total number of events 18/136 (13.2%) 17/129 (13.2%) >0.99
Patients alive with disease after unfavorable events  6/136 (4.4%) 10/129 (7.8%)  0.37
Deaths
Deaths from breast cancer causes 7/136 (5.1%) 5/129 (3.9%) 0.86
Deaths from other causes 12/136 (8.8%) 8/129 (6.2%) 0.57
Total number of deaths 19/136 (14.0%) 13/129 (10.1%) 0.43
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Table 4

Long-term complication rates in the two cohorts as assessed at 10 years

SLND ALND Pvalue

Number of patients assessed for complications at 10 years 108/136 (79.4%)  115/129 (89.1%) 0.05

Complication rates as assessed by medical professionals at 10-years 5/108 (4.6%) 40/115 (34.8%) <0.0001
(ipsilateral arm lymphedema)
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