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Abstract  

Background:  Patients with cancer detected in a sentinel  
lymph node biopsy have under gone axillary lymph node  

dissection (ALND), which is an effective but invasive surgical  
procedure associated with adverse side effects, such as lymph-
edema and difficulty moving the arm. Axillary radiation  
delivers outcomes that are similar to axillary lymph node  

dissection and with fewer side effects.  

Aim of Study:  To define which patient may benefit from  
axillary dissection and who may benefit from axillary radiation  
without the hazards of axillary dissection in Patients with  
positive sentinel lymph node biopsy in early breast cancer  
patients.  

Patients and Methods:  The 150 female patients with suc-
cessful lymphatic mapping for early breast cancer T1 and T2,  

who were clinically node-negative,were randomly assigned  

prior to SLNB to receive either ALND(n=75) or axillary  

radiotherapy (n=75). The first 75 patients who were positive  

for SLNB were eligible for ALND (standard level I and II  

clearance) and the second consecutive positive 75 patients of  
the study were eligible for axillary radiotherapy.  

Results:  Lymphedema rates were (2.6%) in the axillary  
dissection group and no arm edema in the axillary radiotherapy  
group. Long thoracic nerve injury rates were (2%) in the  

axillary dissection group and no nerve injury in the axillary  

radiation group, although no other nerve or vascular injuries  
were reported within two groups. Five year axillary recurrence  

rates (0.7% ALND vs 0.2% axillary radiotherapy). Most  
patients received adjuvant chemotherapy (68.6%) and/or  

endocrine therapy (31.4%) 47.  

Conclusion: Axillary radiation in patients with sentinel  
lymph node biopsy positive in early breast cancer may be  

considered as a standard therapy instead of axillary lymph  

node dissection.  
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Introduction  

AXILLARY  lymph node (ALN) status is a key  
prognostic factor in patients with breast cancer.  

ALN staging and loco-regional control can be  

performed by (ALND), but this procedure is asso-
ciated with the potential for serious complications,  
such as lymphedema and nerve damage [1] .  

In previous years, the number of positive lymph  
nodes was an important criterion to indicate sys-
temic therapy [2] . However, recently, biological  
markers and tumor biology have been rapidly  

gaining importance [3] .  

The sentinel lymph node biopsy is a diagnostic  
test that is used to determine the status of regional  

lymph nodes. The sentinel node is the first lymph  

node to receive drainage from a tumor [4] . Sentinel  
lymph node biopsy (SLNB) represents an oppor-
tunity to reduce axillary morbidity while obtaining  
lymph node staging. Several trials have proven the  
safety of omitting axillary dissection (AD) in the  

case of negative SLNB [5] .  

Sentinel node biopsy (SNB), a procedure with  
fewer potential complications, has been proposed  

as an alternative. The accuracy of SNB has been  

confirmed in several clinical studies and SNB has  

become the standard surgical procedure for axillary  

staging [6] . De-escalation from ALND to SLNB  
significantly decreased the risk of arm lymphedema  

and improved the patients' quality of life [7] .  

Axillary lymph node dissection is associated  
with harmful and often persistent side effects,  

particularly lymphoedema and restriction in shoul-
der mobility. Axillary lymph node dissection has  

long been regarded as standard if treatment of the  

axilla is indicated for patients with a positive  
sentinel node [8] .  
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For a long time, the usage of regional lymph  
node irradiation in early breast cancer was very  
restrictive. Most international guidelines advise  

radiotherapy of the lymphatics only in the case of  

more than 3 positive lymph nodes. The commonly  
recommended treatment volume merely encom-
passed the supraclavicular fossa. This cautious  

approach was mainly based on insufficient data  

regarding the benefit of additional lymph node  

irradiation in terms of survival and the supposed  

risk of side effects such as lymphedema and  
plexopathy. Therefore, complete omission of AD  
in the case of positive SLNB has been the next  

progressive step to reduce treatment-related side  

effects. However, the surgical approach led to an  

almost 2-fold increase in lymphedema compared  
with radiotherapy [5] .  

Some discussion could occur in case of positive  

sentinel lymph node and no axillary lymph node  
dissection about the usefulness of chest wall and/or  

lymph nodes irradiation [9] . Therefore, complete  
omission of AD in the case of positive SLNB has  

been the next progressive step to reduce treatment-
related side effects [10] .  

Before the introduction of sentinel node biopsy,  

axillary radiotherapy was described as an alternative  

for axillary lymph node dissection in clinically  

nodenegative patients. Satisfactory local control  

was reported with axillary radiotherapy, with fewer  

side effects compared with axillary lymph node  
dissection [11] . Arm lymphedema and shoulder  
impairment can appear also after adjuvant breast  

radiotherapy, but less frequently than after ALND  
[12] . We aimed to compare ALND and axillary  
Radiotherapy in positive SLNB regarding recur-
rence, lymphedema, and nerve injury.  

Patients and Methods  

This prospective clinical study enrolled 150  
female patients with successful lymphatic mapping  
for early breast cancer T 1 and T2, who were clin-
ically nodenegative and who received either breast  
conservative surgery or total mastectomy.  

The patients were consecutively admitted from  

March 2012 to March 2015, in two major univer-
sity-affiliated hospitals, College of Medicine, Al-
Azhar University, Cairo, Egypt. The patients aged  
30-70 years (mean 46.5 years).  

Patients signed an informed consent and the  
study was approved by The Local Ethical Commit-
tee of College. Our patients were randomly assigned  

prior to SLNB to receive either ALND (n=75) or  

axillary radiotherapy (n=75). The first 75 patients  
who were positive for SLNB were eligible for  

ALND (standard level I and II clearance) and the  
second consecutive positive 75 patients of the study  

were eligible for axillary radiotherapy. Negative  
SLNB cases were excluded.  

The study excluded patients with inflammatory  
breast cancer, bilateral breast cancer, neoadjuvant  

systemic therapy, medical history of previous  
malignancy, and previous axillary surgeryor radi-
otherapy, and failed mapping (non-identified SLN).  

Multifocal disease was not an exclusion criterion,  
axillary treatment for patients with a tumor-positive  

sentinel node had to start within 8 weeks after the  
sentinel node biopsy and breast surgery (conserv-
ative surgery or total mastectomy). Consequently,  

systemic treatment, if indicated, was administered  
after completing the axillary treatment.  

Axillary dissection of anatomical levels I and  
II, through a curvilinear incision in the axillary  
hair line 4-5cm below the most superior aspect of  
the axilla, the incisionextends from anteriorly the  
lateral border of thepectoralis major muscle and  

posteriorly to the anterior border of the latis-
simusdorsi muscle. Axillary radiotherapy consisted  

of 50Gy divided doses to all axillary nodes, levels  
I, II and III and supraclavicular lymph nodes. The  
booster dose of 10Gy was administrated to tumor-
bed (inconservative breast surgery).  

Surgical technique of SLNB:  

Under general anesthesia 3-5mL of blue dye  

(Guerbet patent blue V sodium 2.5%, Laboratoire  
Guerbet, France-imported by Egy-Drug, Cairo)  
was injected around the tumor (peri-tumor), intra-
tumoral approach and sub-dermal injection was  

done in some cases, Fig. (1A). After 5 to 7 minutes,  

an axillary incision was done and a blue lymphatic  
tract were identified. These tracts were dissected  

until a blue-stained lymph node (sentinel node)  

was identified, Fig. (1B). The sentinel node was  

excised and sent for histo-pathological examination.  

Local treatment of the breast consisted of breast  

conserving surgery including whole breast radio-
therapy or mastectomy with chest wall irradiation.  

Patients were followed-up according to (history,  

physical examination, and ultrasonography) every  

year for 5 years.  

Data analysis was carried out using SPSS Ver-
sion-23 software for percent distribution and sig-
nificance using Chi-Square Tests. Statistical sig-
nificance was set at p<0.05.  
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(A)  (B)  
Fig. (1): (A) Injection of blue dye intratumorly (arrow) (B) Identified blue SLN (arrow).  

Results  

Between March 2012 to March 2015, 150 pa-
tients were enrolled at a single center, 75 patients  

were randomly assigned to receive axillary lymph  

node dissection level I and II, and 75 to receive  
axillary radiotherapy. All of them were successful  
SLN mapping and sentinel lymph nodes positive,  

the patients with failure of mapping and sentinel  

lymph nodes negative were excluded from our  
study. We apply the blue dye method only for all  
patients.  

The majority (63.4%), 95 patients of the 150  

patients with positive SLNB underwent total mas-
tectomy and (36.6%) 55 patients underwent breast-
conserving surgery. In both groups (76.6%) 115  
patients of the sentinel node metastases were mac-
rometastases (deposits of more than 2.0mm in  
size), (14.6%) 22 patients micro metastases (less  
than 0.2mm and/or more than 200 cells, but none  
>2.0mm) and (8.6%) 13 patients isolated tumor  
cells. Post treatment lymphedema rates were (2.6%)  
4 patients in the axillary dissection group and no  

arm edema in the axillary radiotherapy group. Long  

thoracic nerve injury rates were (2%) 3 patients in  
the axillary dissection group and no nerve injury  

in the axillary radiation group, although no other  
nerve or vascular injuries were reported in both  
groups. Five-year axillary recurrence rates (0.7%,  

one patient ALND vs. 2%, 3 patients' axillary  
radiotherapy).  

Most patients received adjuvant chemotherapy  
(68.6%), while 103 patients and/or endocrine ther-
apy (31.4%) 47 patients.  

Axillary radiotherapy in positive SLNB is an  
effective treatment with fewer complications than  

axillary lymph node dissection.  

Table (1): Characteristics of the patients.  

Patients characteristic  
Axillary lymph  
node dissection  

(n=75)  

Axillary  
radiotherapy  

(n=75)  

Total  
(n=150)  

Menopausal status:  
Premenopausal  41 (54.6%)  36 (48%)  77  
Postmenopausal  34 (45.3%)  39 (52%)  73  

Preoperative ultrasound  
axilla:  

Done  75 (100%)  75 (100%)  150  
Not done  0 (0%)  0 (0%)  0  

Tumor side:  
Right  40 (53.4%)  55 (73.3%)  95  
Left  35 (46.6%)  20 (26.7%)  55  

Clinical tumor size:  
T1  20 (26.7%)  31 (41.4%)  51  
T2  55 (73.3%)  44 (58.6%)  99  

Tumor type:  
Infiltrating ductal  74 (98.6%)  73 (97.4%)  147  
Infiltrating lobular  1 (1.4%)  2 (2.6%)  3  

Clinical N classification:  
N0  75 (100%)  75 (100%)  150  
N1  0 (0%)  0 (0%)  0  

Multifocal disease:  
Yes  2 (2.6%)  1 (1.4%)  3  
No  73(97.4%)  74 (98.6%)  147  

Type of breast surgery:  
Mastectomy  48 (64%)  47 (62.6%)  95  
Breast-conserving  
surgery  

27 (36%)  28 (37.4%)  55  

Adjuvant radiotherapy:  
Breast  27 (36%)  28 (37.4%)  55  
Chest wall  48 (64%)  47 (62.6%)  95  

Systemic treatment:  
Chemotherapy  47 (62.6%)  56 (74.6%)  103  
Hormonal therapy  28 (37.4%)  19 (25.4%)  47  

Result of mapping:  
Successful  75 (100%)  75 (100%)  150  
Failed  0 (0%)  0 (0%)  

Number of positive node  75 (100%)  75 (100%)  150  

Size of the largest sentinel  

node metastasis:  
Macro-metastasis  60 (80%)  55 (73.4%)  115  
Micro-metastasis  10 (13.4%)  12 (16%)  22  
Isolated tumor cells  5 (6.6%)  8 (10.6)  13  
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Table (2): Complications.  

Item  
Axillary lymph  
node dissection  

(n=75)  

Axillary  
radiotherapy  

(n=75)  

Total  
complications  

(n=150)  

Arm lymphedema  4 (2.6%)  0 (0%)  4  
Axillary recurrence  1 (0.7%)  3 (2%)  4  

Nerve injury:  

Long thoracic  3 (2%)  0 (0%)  3  
Other nerves  0 (0%)  0 (0%)  0  

Discussion  

Axillary recurrence is an uncommon event in  

patients without lymph node involvement (N0) or  
with limited involvement in the axilla (N1); its  

incidence ranges between 0% and 3.6% [13] . The  
increasing number of patients diagnosed with early  
breast cancer and their excellent prognosis have  

resulted in less invasive treatments to decrease late  

sequelae. The evidence for omission of axillary  
dissection without impairment of local control and  

overall survival (OS) is still weak [14] . Patients  
with N2-N3 lymph node involvement, however,  
required radical lymphadenectomy and radiation  

therapy of the axilla to achieve adequate loco-
regional control [15] .  

The authors of a systematic review and meta-
analysis concluded that SLNB only is an adequate  
treatment for patients with up to micro-metastases.  

For those patients with macro-metastases in the  

SLNB, omission of AD is a feasible option provided  

that the patients receive adequate adjuvant treatment  

including adjuvant radiotherapy to the breast [16] .  

The clinical value of sentinel lymph node biopsy  
has been validated in numerous randomized studies,  
including patients with early clinically node nega-
tive breast cancer. Completion of axillary lymph  

node dissection is unnecessary in case of a negative  
sentinel lymph node biopsy, without any difference  

in terms of regional control or disease-free and  
overall survival [17] . The aim of prophylactic nodal  
irradiation is to eradicate micro/macro metastases,  

to reduce regional recurrence and distant metastases  

and to improve survival. Regional nodal Irradiation  

improved slightly distant metastase free survival  

and overallsurvival in randomized trials [18] .  

Of the 4806 patients entered, 1425 patients had  

a tumor-positive SNB: 744 in the ALND-arm and  
681 in the ART-arm, 60% with a macro-metastasis.  

Both treatment arms achieved a median 10-year  

follow-up and were comparable regarding age,  
tumor size, grade, tumor type, and adjuvant sys-
temic treatment [19] .  

In all previous studies evaluating sentinel lymph  

node biopsy, irradiation was limited to the axilla  
or, in some cases extended to infra/supraclavicular  
areas. Because the trials used, in most of the pa-
tients, tangential fields including a large part of  

the axilla, this area must be considered as a target  

volume in case of micro-or macro-metastases. The  
usefulness of high tangential fields is a matter of  
discussion. It has been estimated that the level I,  

II and III of the axilla were covered on 66%, 44%,  

and 31 %, respectively, with standard tangential  

field, and 86%, 71% and 73% with high tangential  
fields [20] .  

In another study, high tangential fields provide  

also a better coverage of level I and II axillary  

lymph nodes [21] . In our study all axillary nodes  
levels I, II and III and supraclavicular lymph nodes  
were covered in 100% of patients.  

Lymphoedema in the ipsilateral arm was noted  

significantly more often after axillary lymph node  

dissection than after axillary radiotherapy at 1 year,  
3 years, and 5 years [22] . An axillary dissection  
was significantly predicted for upper extremity  
lymphedema (25.0% vs 9.4%; hazard ratio, 3.20;  
95% confidence interval, 1.168.86; PZ.021), but  
irradiation of the regional nodes was not predictive  

(hazard ratio, 1.44; 95% confidence interval, 0.46- 
4.54; PZ.532). Among the 108 patients who under-
went ALND, the total number of lymph nodes  

dissected did not predict for lymphedema (PZ.600)  
[23].  

Indeed, the axillary recurrence rates were 0.43%  
after axillary lymph node dissection and 1.19%  
after radiotherapy, without any differences in dis-
ease-free survival or overall survival risk of arm  
lymphedema was significantly higher in the axillary  

lymph node dissection arm (23 vs. 1 1% at 5 years)  

[9] . Axillary recurrence occurred in four of 744  

patients in the axillary lymph node dissection group  
and seven of 681 in the axillary radiotherapy group  

over the entire follow-up period [22] .  

The 5-year axillary recurrence rate was 0.43%  

after ALND and 1.19% after axillary radiotherapy  

(ART); the difference was not statistically signif-
icant. Lymphoedema was noted significantly more  
often after ALND than after ART at 1 year, 3 years,  

and 5 years. There were no significant differences  

in shoulder function or quality of life [10] . The rate  
of axillary recurrence was identical in both arms  

(axillary lymph node dissection: 2%; radiotherapy:  
1.9%) as disease-free survival and overall survival  

[24]. Death due to breast cancer occurred in 53  
(7%) patients in the axillary lymph node dissection  
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group and 54 (8%) in the axillary radiotherapy  

group [22] .  

In the current study, the five-year axillary re-
currence rates (0.7%, one patient ALND vs. 2%,  
3 patients' axillary radiotherapy). Lymphedema  
rates were (2.6%) 4 patients in axillary dissection  

group and no arm edema in the axillary radiotherapy  

group. Long thoracic nerve injury rates were (2%  

vs 0%) in axillary dissection and axillary radio-
therapy respectively.  

Conclusion:  
Both axillary lymph node dissection and axillary  

radiation provide excellent and comparable loco-
regional control in patients with a positive sentinel  
node. Axillary radiation is a safe, less toxic, well-
tolerated procedure associated with fewer compli-
cations and can beconsidered as a standard proce-
dure.  
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