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ABSTRACT

Purpose: The main purpose of this study is to research the initial experience with Patent Blue V as a
tracer for reverse axillary mapping during sentinel lymph node biopsy for breast cancer and look into
the lymphedema rates. Methods: We analyzed the first consecutive patients who underwent sentinel
axillary lymph node dissection with ICG in combination with reverse axillary mapping with Patent Blue
V for the period from May 2023 to January 2024 at our clinic. Results: Thirteen patients were included.
Patent Blue V (reverse axillary mapping tracer) was found intraoperatively in only two patients (15%).
ICG (sentinel lymph node biopsy tracer) was found in 100% of the patients. No lymphedema of upper
limb was found with a mean follow-up of 4.2 months. Conclusions: The use of Patent Blue V seems
not to be an efficient method for reverse axillary mapping with a success rate of 15% in this study. The
use of another tracker for reverse axillary mapping is appropriate. However, no upper extremity
lymphedema is reported in patients after sentinel lymph node biopsy in this study.
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INTRODUCTION

Sentinel lymph node biopsy (SLNB) has
become a standard in the axillary surgical
management of breast cancer in indicated
patients (1-3). Although, in terms of
lymphedema rates, SLNB is proven to be
superior to axillary lymph node dissection,
lymphedema occurs after SLNB in up to 8 % (4-
9). Upper limb lymphedema is the most
common and one of the most severe late
complications after surgery and/or radiotherapy
for breast cancer. The incidence varies widely,
reaching up to 75% (9-11). It depends on the
type of surgery (axillary lymph node dissection
or sentinel axillary lymph node biopsy - SLNB),
BMI, and consequent infection (12-14).
Currently, several techniques have been
developed with different tracers for sentinel
lymph node biopsy - indocyanine green (ICG),
dye method (Patent Blue V, etc.), radioisotopes
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- technetium 99 alone or in combination with
dye (dual technique), carbon dye and magnetic
tracers (15-20). The aim of reverse axillary
mapping is the preservation of the lymph nodes
responsible for the lymph flow of the upper
limb. For our study, we chose a combination of
sentinel lymph node tracing with ICG and
reverse axillary mapping with Patent Blue V.
ICG is a tricarbocyanine that, when emitted
with near-infrared (NIR) light with a
wavelength of 800-820 nm fluoresces. The dye
has a short half-life, it is almost 100% excreted
via the liver, and no adverse reactions have been
reported with its use. On the other hand, by the
use of Patent Blu V, the lymph nodes
responsible for the upper limb lymph flow are
identified and preserved. The main objective of
the current study is to investigate, through the
application of two methods, SLNB and RAM
with Patent Blue V, the possibility of achieving
a better quality of life in patients without the
occurrence of lymphedema as a postoperative
complication.
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MATERIALS AND METHODS

We analyzed the first consecutive patients with
this technique for the period from May 2023 to
January 2024 at our clinic. Thirteen patients
underwent sentinel axillary lymph node
dissection in combination with reverse axillary
mapping during the study period. For sentinel
lymph node biopsy, peritumoral injection of 2
ml 2.5% solution of ICG 20 minutes prior to
skin incision was used. For reverse axillary
mapping, a 2ml 2.5 % solution of Patent Blue V
was injected subcutaneously on the anterior
edge of the deltoid muscle 10 minutes prior to
skin incision. All procedures were performed by
the same surgeon with experience in sentinel
lymph node biopsy and using Patent Blue V as
a tracer.

To objectify the occurrence of upper limb
lymphedema, we measured the circumference
of the upper limb every 10 cm, starting from the
fingertip. The results preoperatively were
compared with 3, 6, and 12 months
postoperatively.

RESULTS
For the period from May 2023 to January 2024,
13 SLNB in combination with RAM were

Table 1. Arm measurements
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performed for indicated patients with breast
carcinoma. All of them were women, with a
mean age of 66.5 + 6.3 years. Surgery was
performed after neoadjuvant treatment in 2
patients. Patent Blue V was found
intraoperatively in only two patients (15%). In
both patients, the lymph nodes were part of the
lateral axillary lymph node group (first level).
In all patients, the sentinel lymph nodes were
found by fluorescence of ICG; in 9 of these
patients (69%), the sentinel lymph nodes were
part of the central group, and in the remaining 4
patients (31%) were part of the pectoral lymph
nodes. Non-sentinel lymph nodes were
visualized and excised in 5 (38%) of the
patients, due to macroscopic enlargement
(>10mm).  None of the patients had an
accumulation of Patent Blue V and ICG in the
same lymph node (Crossover). No
postoperative complications were recorded in
the early postoperative period. When patients
were followed up for the occurrence of
postoperative lymphedema, no edema of the
upper extremity was found (Table 1). The mean
follow-up was 4.2 months.

Distance

Lymphedema is a common complication after
breast cancer surgery. Sentinel lymph node
biopsy and reverse axillary mapping both aim to
lower the rate of postoperative lymphedema.
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perform the surgical technique and which tracer
should be used. The time of the application, the
interval between the application and the
operation, and the surgeon himself are factors
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from finger Diamer Patient | Pafient | Patient | Patient Pal:'le-nt Pafient | Paftient | Patient | Patient | Patient | Patient | Patient | Pafient
fips (cm) 1 2 3 4 5 6 7 g 9 10 11 12 13
0-10 cm preop. 16 18 17 16 16 19 17 17 18 16 18 19 19
3rd month 17 18 17 18 16 18 17 17 18 16 18 18 19
6th month 17 18 16 18 16 19 17 16 18 17 18 19 19
11-20em | preop. 15 15 16 13 13 15 12 13 14 13 15 15 16
3rd month 15 15 17 14 14 15 13 14 14 14 15 15 16
6th month 15 15 17 14 14 15 13 13 15 15 15 14 16
21-30cm preop. 22 22 25 21 13 25 18 19 21 20 21 22 21
3rd month 21 23 24 20 14 24 18 19 21 21 22 22 21
6th month 22 23 26 21 14 25 18 20 21 20 21 23 22
31-40cm | preop. 23 23 23 22 20 26 22 23 22 21 23 22 24
3rd month 24 23 24 22 21 26 22 23 21 22 24 21 25
6th month 24 23 26 23 20 27 22 23 21 21 25 21 24
41-30 cm preop. 27 28 27 26 22 33 25 25 21 26 27 33 25
3rd month 27 20 28 26 22 33 24 25 22 26 27 33 24
6th month 28 20 28 26 21 34 25 26 22 26 28 34 25
51-60cm | preop. 30 33 35 30 22 36 30 27 26 30 33 35 30
3rd month 30 33 34 31 21 36 3 27 26 31 33 34 31
6th month 30 33 35 31 22 36 31 27 26 31 33 35 31
DISCUSSION There are not any strict guidelines on how to




related to the identification of the lymph nodes.
However, body mass index, age, histological
type of breast cancer, and neoadjuvant
chemotherapy can play a role (21).

Different studies use different classifications of
the axillary lymph nodes. Most common is
dividing axillary lymph nodes into three levels:
1st level, lymph nodes located lateral to the
lateral margin of the minor pectoralis muscle;
2nd level, lymph nodes located between the
medial and lateral margin of the minor
pectoralis muscle and the interpectoral lymph
nodes; 3rd level, lymph nodes located medial to
the medial margin of the minor pectoralis
muscle (22). The other one which is proposed
by Clough et al. is based on lateral thoracic vein
and second intercostobrachial nerve (23). Even
though those classifications are most commonly
used, we decided to divide lymph nodes
according to topographic anatomy into 5 groups
— medial, lateral, posterior, central and apical.
Some studies show that most of the lymph
nodes in ARM are located between axillary vein
and second intercostobrachial plexus (68%) or
between the inferolateral side of the axillary and
the thoracodorsal vessels in 58.76% of the
patients (21, 24). Some of the studies use blue
dye for ARM. They register between 29% to
90% success rate [25]. The mean lymph node
yield is between 1 and 2.5 according to other
studies using blue dye. Crossover with the
sentinel lymph node is 4% (21, 24, 26, 27).

The main aim of axillary surgery for breast
cancer is staging. The paradigm of complete
axillary clearance has changed to sentinel
lymph node biopsy. Even though, lymphedema
as a complication of axillary surgery can occur.
Reverse axillary mapping (RAM) was
introduced to identify and preserve the limb-
draining lymphatics with the help of a dye (21,
25, 28). RAM is a procedure that is easier to be
performed in axillary lymph node dissection
(ALND) due to a better view of the whole
axillary region. It is challenging in SLNB,
especially in high-BMI patients.

The Patent Blue V dye technique (used alone) is
proven to be inferior to radioisotopes or ICG for
sentinel axillary lymph node biopsy (15, 20,
29). Hence, the blue dye technique alone is not
recommended for SLNB. In our study, we used
Patent Blue V as a tracer for RAM and it
showed a low success rate (15%).
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The discussion what is the management if a
sentinel lymph node is found and it is also
responsible for upper extremity lymph flow
(dye from axillary mapping is also present —
Crossover) is still open. The same discussion is
relevant when crossover in ALND and RAM
occurs, although most studies recommend
leaving the lymph node in situ if it is not
enlarged.
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CONCLUSION

The use of Patent Blue V seems not to be an
efficient method for reverse axillary mapping
with a success rate of 15% in this study. The use
of another tracker for reverse axillary mapping
is appropriate. However, no upper extremity
lymphedema is reported in patients after
sentinel lymph node biopsy in this study.
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SLNB - sentinel lymph node biopsy
ALND — axillary lymph node dissection
RAM - reverse axillary mapping
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