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ABSTRACT
Introduction: There is a consensus in the literature that sentinel lymph node biopsy is the standard
procedure for axillary staging in early stage (I and II) breast cancer patients. Usually during
lymphoscintigraphy, the location of the sentinel lymph node is marked on the skin by an indelible ink.
In this study we evaluated this issue in our patients.
Methods: 40 patients with the clinical diagnosis of early stage breast cancer (stage I or II) were
included into the study. All patients received periareolar intradermal injections of 18.5 MBq Tc-99m
antimony sulfide colloid 2-4 hours before the surgery and 2 ml patent blue V dye in a subdermal and
periareolar fashion during surgery. The patients were divided randomly into two groups (20 patients
in each group). In group I, the anterior and lateral locations of the sentinel lymph node were marked
on the skin with an indelible ink. In group II, no skin marking was used. A sentinel node was defined
as any blue node or any node with an ex vivo radioisotope count of twofold or greater than the
axillary background. All patients underwent standard axillary lymph node dissection after sentinel
node biopsy.
Results: Mean age and tumor size were not significantly different between groups. SLN detection
rate and number of detected SLNs were not significantly different either (P>0.05). Number of
detected lymph nodes was 1.24±0.43 and 1.28±0.61 in group I and II of the patients, respectively.
False negative rate (negative SLN and positive axillary nodes) for both groups were 0%.
Conclusion: Although marking the location of the sentinel lymph node on the skin with an indelible
ink can guide the surgeon during surgery, it can not increase the sentinel lymph node detection rate or
improve the results of sentinel lymph node biopsy.
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INTRODUCTION
There is a consensus in the literature that
sentinel lymph node biopsy is the standard
procedure for axillary staging in early stage
(I and II) breast cancer patients (1-4). This
technique
significantly
reduced
the
complications of axillary lymph node
dissection such as lymphedema of the upper
limb (5).
Sentinel lymph node biopsy usually involves
injection of a special radiopharmaceutical
(which
migrates
through
lymphatic
channels) and use of surgical gamma probe
for detection of sentinel lymph node during
surgery. This technique is usually combined
with injection of a blue dye during surgery
which is claimed to improve the overall
detection rate of sentinel lymph node (6-8).
In the nuclear medicine departments after
injection of the radiotracer, usually
lymphoscintigraphy image sets are obtained.
Lymphoscintigraphy can increase detection
rate for melanoma in which the location of
sentinel lymph node can be unpredictable (9,
10). Lymphoscintigraphy is also routinely
performed for breast cancer patients. It can
show the nuclear medicine specialist
whether the sentinel lymph node is visible or
not and also can show unusual locations of
sentinel lymph nodes (such as internal
mammary chain). However its contribution
in detection rate of the sentinel lymph node
is debated (11-13).
Usually during lymphoscintigraphy, the
location of the sentinel lymph node is
marked on the skin by an indelible ink (14,
15). Although this practice is in use all
around the world, to the extent of our
knowledge no study has been evaluated its
contribution in sentinel lymph node biopsy.
In this study we evaluated this issue in our
patients.
METHODS
Forty patients with the clinical diagnosis of
early stage breast cancer (stage I or II) were
included into the study. The diagnosis of
breast cancer was confirmed before surgery

by core needle biopsy. A commercial
antimony sulfide colloid kit (AEOI, Tehran,
Iran) was used and the labeling and quality
control
procedures
were
performed
according to the manufacturer's instructions.
All patients received periareolar intradermal
injections of 18.5 MBq Tc-99m antimony
sulfide colloid (16). All injections were done
2-4 hours before surgery and gentle massage
was applied to the injection site
subsequently.
2 minutes post-injection images were
acquired on anterior, anterior oblique, and
lateral views (3 minutes/image, 64×64
matrix) using a dual head gamma camera
(E.CAM siemens), equipped with a parallel
hole low energy high resolution collimator.
In case of non-visualization of the sentinel
lymph node, delayed imaging up to 180
minutes was performed.
The patients were divided randomly into
two groups (20 patients in each group). In
group I, the anterior and lateral locations of
the sentinel lymph node were marked on the
skin with an indelible ink. In group II, this
was not performed.
In the operating room, 2 ml patent blue V
dye was injected in a subdermal and
periareolar fashion to all patients. A surgical
gamma probe (RMD navigator GPS system)
was used for detection of sentinel lymph
nodes during surgery. A sentinel node was
defined as any blue node or any node with
an ex-vivo radioisotope count of two fold or
greater than the axillary background. All
patients underwent standard axillary lymph
node dissection after sentinel node biopsy.
All harvested lymph nodes underwent step
sectioning at three levels (2mm apart)
followed by standard hematoxylin and eosin
(H & E) staining.
The study was approved by the local ethical
committee and all patients gave an informed
written consent before inclusion into the
study.
Statistical analysis
Continuous variables are described by the
mean value ± SD. Fisher’s exact test, χ2 test,
and Student’s t test were used to compare
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two groups according to the variable type.
P<0.05 was considered significant.

The results of sentinel lymph node biopsy in
studied groups are shown in Table 2. SLN
detection rate and number of detected SLNs
were not significantly different between two
groups (P>0.05). False negative rate
(negative SLN and positive axillary nodes)
for both groups were 0%.

Demographic data of the patients is shown
in Table 1. No significant difference was
noted between two groups regarding these
characteristics (p>0.05).

Table 1: Demographic and clinical data of the studied groups.

Total number of patients
Age
Tumor size
Tumor location
Upper outer
Upper inner
Lower outer
Lower inner
Central
Histological type
Invasive ductal
Invasive lobular
Axillary lymph node
metastasis

Group I
20
34±8
2.0±1

Group II
20
35±7
2.1±0.9

9
3
2
2
4

10
3
2
2
3

16
4

17
3

7

8

Table 2: Comparison of results of sentinel lymph node biopsy between studied groups.

Total number of patients
Detection rate
False negative rate
Number of detected lymph
nodes

Group I

Group II

20

20

95% (19/20)

95% (19/20)

0%

0%

1.24±0.43

1.28±0.61
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Pre-operative lymphoscintigraphy is usually
accompanied by marking the location of
sentinel lymph node on skin by an indelible
ink (14, 15). The marks are intended to
guide the surgeon during operation for
sentinel lymph node biopsy.
Some studies have suggested that preoperative lymphoscintigraphy imaging can
improve sentinel lymph node detection for
breast cancer (17, 18). It can also be of value
for surgeons in the learning curve and in
patients with problematic sentinel lymph
node localization during surgery (such as
obese patients) (19). Some studies suggest
that
a
negative
preoperative
lymphoscintigraphy can predict sentinel
lymph node detection failure during surgery
(19, 20). Blue dye has been recommended
for these patients. Not all studies agree with
the above-mentioned advantages of the
lymphoscintigraphy images and some claim
that this technique neither can improve
sentinel lymph node detection rate nor can
predict failure during surgery (11-13).
Although many authors have studied
different
aspects
of
pre-operative
lymphoscintigraphy in breast carcinoma, to
the extent of our knowledge no study has
been performed to evaluate the value of the
skin marking for sentinel lymph node biopsy
procedure. Skin marking can be helpful
when extra-axillary lymph node harvesting
is planned to be performed (21, 22).
However this approach is believed to be
excessively
invasive
and
is
not
recommended by all experts (12). In
addition, the rate of extra-axillary sentinel
lymph node detection using superficial
injection of the radiotracers is extremely low
(23). Another problem with marking
sentinel lymph node on skin in breast cancer
is the proximity of the injection site to the
sentinel node. This can decrease the
accuracy of skin marking significantly,
especially for the tumors in the upper lateral
quadrants (12). In many cases, marking is
difficult regardless of the tumor location due

to little space under the detectors of the
gamma camera (15).
Detection rate and false negative rate were
not statistically different in our studied
groups which show that using skin markers
can not improve the surgeon success for
sentinel lymph node detection. No extraaxillary lymph node was detected in our
patients, which can be attributed to the
superficial injection of the tracer we used in
our study. This fact also limited the use of
skin marking in our study.
CONCLUSION
Although marking the location of the
sentinel lymph node on the skin with an
indelible ink can guide the surgeon during
surgery, it can not increase the sentinel
lymph node detection rate or improve the
results of sentinel lymph node biopsy.
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