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Purpose: To evaluate axillary dissection with axillary lymphoscintigraphy (ALS) in postoperative
patients with breast carcinoma and its role in adjuvant radiotherapy (RT). Additionally, to define
axillary dissection as complete and incomplete with ALS and to correlate it with the number of
removed lymph nodes. Material and Methods: In the last two years, 121 women were studied four
weeks after operation. Bilateral second interdigital subcutaneous injections were performed for
ALS. Complete and incomplete axillary dissection were interpreted according to the number of
surgically removed lymph nodes. ALS was interpreted as complete if no accumulation was shown.
Results: There was a good correlation between the number of surgically removed lymph nodes and
complete and incomplete interpretation on ALS (p < 0.004). The number of removed lymph nodes
was equal to or greater than 15 in 72% patients with complete dissection according to ALS. Of 48
patients with surgically incomplete axillary dissection, 18 (38%) showed no accumulation in the
axillary region, while 25 of 68 (37%) patients with surgically complete dissection showed
accumulation in the axillary region and were interpreted as incomplete according to ALS. Indication
of RT was changed after ALS in patients with 1 to 3 involved lymph nodes. While RT was not
considered in 12 of these patients before ALS, they were included in RT planning. On the other
hand, 17 patients, considered for RT previously, were excluded from RT planning after ALS.
Conclusion: Evaluation of axillary dissection with ALS especially in suspicious patients with 1 to
3 lymph node metastases might prevent unnecessary morbidity and can be useful in selecting
patients who truly need axillary irradiation.
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INTRODUCTION
ADJUVANT THERAPY (Radiotherapy-RT, ChemotherapyCT) is performed for local and regional control and to
prolong survival in patients with operated breast carcinoma.1,2 Axillary nodal status and tumor size are the most
important factors in deciding on the need for adjuvant
therapy.3,4 Axillary nodal status is defined according to
the number of removed lymph nodes and those involved
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by tumor cells. The benefits of axillary dissection, apart
from prognostic information obtained by pathologic
staging, are not clear.5 It has been generally accepted that
axillary dissection in a patient with clinically negative
axilla does not impact on disease free or overall survival.6
However, the omission of lymph node dissection also
raises concern about local recurrence.5 This concern is
perhaps less relevant to patients who are receiving conservative surgery and radiation therapy, because radiation
to the axilla has been shown to provide excellent local
control in clinically negative axilla cases.7
Since there was no standardization in radiation therapy
techniques or indications for patients with breast carcinoma, our radiation oncology department improved their
criteria in addition to classical points and requested our
help in defining axillary dissection status before adjuvant
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RT planning. Axillary lymphoscintigraphy (ALS) has
been used to demonstrate normal and pathologic lymph
nodes and lymphatic drainage patterns in preoperative
evaluation and to establish the presence of residual lymph
nodes in the postoperative stage.8,9 In this study, our aim
was to evaluate axillary dissection with ALS in postoperative patients with breast carcinoma and its role in adjuvant
RT planning and to correlate the number of removed
lymph nodes with ALS results.
MATERIAL AND METHODS
Patients
During the last two years 121 women (mean age 49 yr,
range 24–76 years) who had undergone modified radical
mastectomy were studied four weeks after operation and
before radiation therapy. According to the TNM classification, there were 3 stage I, 79 stage II and 39 stage III
patients. Sixty-nine patients of 121 (57%) were operated
on our hospital. Axillary lymph nodes showed histopathologically metastases in 93 patients (76%). Of them
53 had 1 to 3, 40 had 4 or more metastatic lymph nodes.
Five patients with massive metastases were excluded
from the study.
Imaging
Bilateral second interdigital subcutaneous injections were
performed by using 18.5 GBq (500 µCi) Tc-99m nanocolloid in 0.3 ml. Anterior images of chest and axilla were
obtained 1–2 hr later using LFOV gamma camera. Late
images (4–24 hr) were also obtained to differentiate
lymphatic pooling from lymph nodes. Body contour was
drawn with point source for better anatomic visualization
(internal mammary lymphoscintigraphy was also performed in some patients but is not mentioned here).
Interpretation
In our radiation oncology department, the indications of
chest wall and axillary RT are T3–T4 tumors, incomplete
axillary dissection, complete dissection with 4 or more
positive lymph nodes, N2, N3 metastatic lymph nodes,
axillar and supraclavicular fossa relapse.
Complete or incomplete axillary dissection was interpreted according to the number of surgically removed
lymph nodes. Generally, complete axillary dissection was
accepted in patients with at least 10 removed lymph nodes
without metastases or 16 with metastases.
ALS was interpreted as complete if no accumulation
was shown, and incomplete if accumulation was observed
in the axillary region. The patients with massive metastases had been excluded from evaluation, because the
chance of false negative ALS would be too high.
Statistical Analysis
The number of removed lymph nodes was correlated with
complete and incomplete axillary dissection according to
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ALS using the Mann-Whitney U test. A statistically
significant difference was considered present when p
value < 0.05.
RESULTS
ALS was negative (no accumulation in the affected site)
in 66 of 121 patients (52%) and interpreted as complete
dissection. Five of these patients with metastases in all
their removed lymph nodes showed no uptake on ALS,
and were excluded from the evaluation. Only 61 patients
with negative ALS were included in the study as complete
dissection according to ALS.
There was a good correlation between the number of
removed lymph nodes and complete and incomplete
interpretation on ALS (p < 0.004). In patients with negative ALS (61 patients), 72% (44 patients) had 15 and more
lymph nodes removed. On the other hand, 78% of patients
with incomplete interpretation with ALS had equal to
or fewer than 19 removed lymph nodes. Additionally,
according to ALS, complete and incomplete groups

Table 1 Number of surgically removed lymph nodes and ALS
results
Number of removed
lymph nodes

Complete ALS

Incomplete ALS

pts (n)

%

pts (n)

%

<10
10–14
15–19
20–24
25–29
>30

3
14
17
11
12
4

5
23
28
18
20
6

20
15
8
7
4
1

36
27
15
13
7
2

61

100

55

100

Fig. 1 Right axillary region shows lymphatic pooling on 3 hr
image. Twenty-three lymph nodes were resected with 3 metastases. On the other hand, late image (24 hr) shows complete
dissection. According to ALS, axillary RT was not considered
for this patient. One right and one left (cross drainage) internal
mammary node were observed on 3 hr image.
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Table 2 Complete and incomplete evaluation
ALS

Axillary dissection surgically
Complete

Incomplete

Complete
Incomplete

43
25

18
30

Total

68

48

Fig. 2 Left axillary region shows radiocolloid uptake as three
groups in this patient with 20 lymph nodes resected with 3
metastases. After ALS, axillary RT was planned. Additionally,
two internal mammary lymph nodes were visualized on the left
side.

showed similar percent values in patients removed
between 10 and 14 lymph nodes (23% and 27% respectively) (Table 1).
Of 48 patients with surgically incomplete axillary dissection, 18 (38%) showed no accumulation in the axillary
region and were interpreted as complete dissection according to ALS (Fig. 1). On the other hand, 25 of 68 (37%)
patients with surgically complete dissection showed radiocolloid accumulation in the axillary region and were
interpreted as incomplete dissection scintigraphically
(Table 2, Fig. 2).
ALS results were not taken into account, and RT
planning did not change in patients with T3, N2, 4 or more
involved lymph nodes, N0 with at least 10 removed lymph
nodes. However, indication of RT was changed after ALS
in patients with 1 to 3 involved lymph nodes. While
axillary and/or chest wall RT was not considered in 12
patients previously, they were included in RT planning,
because ALS showed incomplete axillary dissection. On
the other hand, 17 patients considered for axillary RT
were excluded from RT planning, since their ALS showed
no accumulation.
DISCUSSION
Local regional failure occurs as the first site of failure in
approximately 15–20% of node negative10,12 and 25–40%
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of node positive patients11,13,14 with early stage cancer
who do not receive systemic therapy. On the other hand,
long term local-regional failure rates in patients with
locally advanced tumors may be 40 % or higher.15 Axillary lymph node status is the single most important
prognostic variable in patients with early breast cancer
and is an important determinant of which patients should
receive adjuvant systemic therapy.3 However, management of the axilla is currently far from being uniform and
includes axillary node biopsy or sampling,16,17 partial or
lower axillary dissection,18,19 total axillary dissection20,21
and radiotherapy to the regional lymph nodes alone or in
combination with a surgical staging procedure.22,23
Total axillary dissection is routinely performed for
breast cancer at our oncology hospital. It has been reported that the risk of axillary relapse was inversly related
to the number of axillary nodes resected,18 and routine
total axillary lymphadenectomy in patients with breast
cancer is highly effective in preventing axillary recurrence while morbidity is low.3 Moreover, recently, Touboul
et al.24 suggested that the risk of distant metastases increased with increased incidence of isolated local recurrences. There is no doubt that the use of postmastectomy
radiotherapy will reduce local-regional failure rates.25
The risk of nodal recurrence is low in patients with 1–3
positive nodes following level I, II or complete axillary
dissection. Patients with 4 or more involved nodes have
been irradiated in most series, but the results have not
usually been subdivided by treatment techniques.26 On
the other hand, the risk of arm edema is substantially
increased by giving full axillary irradiation to patients
who have had a complete axillary dissection, but not when
patients undergo a more limited dissection.27,28
Therefore, we should be able to make more certain
decisions whether axillary dissection is complete or incomplete. With this goal in mind, we correlated ALS
results with the number of removed lymph nodes. We
evaluated 121 patients who had undergone modified radical mastectomy with ALS. In our study, it was found that
of 48 patients whose axillary dissection was accepted as
incomplete before ALS, 18 patients (38%) showed no
accumulation in the axillary region and were interpreted
as complete, 25 of 68 patients (37%) interpreted as complete dissection before ALS, showed radiocolloid accumulation in the axillary region and were interpreted as
incomplete.
Although most authors currently agree that it is not
necessary to irradiate the regional lymhpatics if an adequate axillary dissection was performed, considerable
controversy exists regarding this subject.29 Postmastectomy radiotherapy should not routinely be given to patients with negative axillary nodes or 1 to 3 positive nodes
with tumors smaller than 5 cm in diameter. However,
especially for patients with 1 to 3 positive nodes other
factors (such as tumor size and the precense of lymphatic
or vascular invasion) may be important in modifying this
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recommendation. All patients with 4 or more positive
nodes, primary tumors larger than 5 cm with involved
axillary nodes or locally advanced (T4, N2) tumors should
be irradiated.30 We did not change RT planning in this
group of patients. But, 12 patients who had 1 to 3 involved
lymph nodes and were considered complete axillary dissection surgically, were included in RT planning since
ALS showed activity accumulation in residual lymph
nodes. On the other hand, 17 patients considered for
radiotherapy were excluded from radiotherapy planning,
because their ALS showed no accumulation. In our study,
it was found that the number of removed lymph nodes was
15 or greater in 72% patients with complete dissection on
ALS. Interestingly, patients with 10–14 dissected lymph
nodes showed very close percent values in groups of
complete and incomplete dissection, according to ALS
(23% and 27% respectively). Our radiation oncology
department also accepts complete dissection in patients
with at least 10 lymph nodes removed without metastasis
or 16 lymph nodes with metastasis. Although our radiation therapy indications have very large ranges, the radiation therapy planning was changed in a total of 29 patients
after ALS.
In conclusion, risks of local and regional recurrences
are decreased by adjuvant radiotherapy and chemotherapy.
However after surgery, axillary radiotherapy increases
the frequency of arm edema. Consequently, evaluation of
axillary dissection with ALS, known as a noninvasive and
physiologic method, especially in suspicious (indeterminate) patients with 1 to 3 lymph node metastases and/or
dissection of fewer than 15 lymph nodes, might prevent
unnecessary morbidity and can be useful in selecting
patients who truly need axillary irradiation.
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