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Abstract

Introduction: Lymphatic taping has been used extensively in several areas of
physical therapy, and has been prominent in the treatment of edema. Its re-
sults are considered empirical and no study reports its effect observed by a
lymphocyte count study. Purpose: To verify the performance of lymphatic
taping in the lymphatic system using lymphoscintigraphy examination. Me-
thods: A 44-year-old male patient with no clinical signs of lymphatic altera-
tion underwent lymphoscintigraphy examination prior to and after applica-
tion of lymphatic taping in the upper and lower limbs on different days of
placement to verify if the use of lymphatic taping may influence the lymph
flow. Results: The result was an improvement in the lymphatic flow with ap-
plication of lymphatic taping only in the lower limbs, where the taping acted
only for 24 hours. There was a greater amount of radiopharmaceutical ex-
tracted in the feet of the patient, comparing pre- and post-application of tap-
ing. At the foot of the left lower limb, the absorption ratio doubled. There was
also improvement in the right limb, but on a smaller scale. Conclusion:
Through the evaluation of the lymphatic system by lymphoscintigraphy it can
be observed that the values analyzed are relatively higher when the patient
has lymphatic taping applied with both 10% and 20% of tension in the lower
limbs.
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1. Introduction

The lymphatic system is a system that works in conjunction with the circulatory
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system and constitutes a unidirectional transport, its main function being the
excessive transport of interstitial fluid from the interstitial space to the circula-
tion via the thoracic duct [1] [2]. Any change in the normal functioning of this
system can lead to an accumulation of interstitial fluid generating edema [3].

Numerous treatments are used to reduce congestion of the lymphatic system,
from manual resources such as manual lymphatic drainage, among other re-
sources and equipment that we call the pre-therapy therapy, RAGodoy® as well
as taping [4]. Among these resources, taping has been prominent in several areas
of physical therapy, plastic surgery, aesthetics, neurology, pediatrics and ortho-
pedics, speech therapy among others [4]-[10].

As an agent in the stimulation of the lymphatic system with consequent re-
duction of edema, taping is a form of neuromuscular bandage, with several in-
dications, presenting expressive clinical results for the treatment and prevention
of edema as already described in the literature [11] [12] [13].

It should be applied according to the anatomy of the lymphatic flow, with the
cut in 4 or 5 strips in the form of an octopus or fan, which is applied with mini-
mum tension, and has shown satisfactory results since its application in transo-
perative as observed and described in scientific articles [14].

Its physiological effects on the lymphatic system are still reported empirically,
but some authors mention that after its application there is an increase in the
velocity of lymphatic and venous microcirculation, reducing lymphatic conges-
tion in the intercellular spaces [15] [16] [17] [18] [19]. Due to the fact of in-
creasing the space between the skin and muscle tissue, promoting the opening of
the initial lymphatic vessels and the sliding of the skin over the fascia, the me-
chanism contributes to the improvement of the lymphatic and venous circula-
tion [20] [21] [22].

Some forms of scientific evidence for the evaluation of the physiological ef-
fects of taping have already been performed, such as ultrasound, perimetry, etc.,
but nothing is considered as a gold standard for lymphatic system analysis such
as lymphoscintigraphy, which is a representative exam for objective evaluation,
quantitative and diagnostic of the lymphatic system at the extremities. The plan-
ning of clinical or surgical treatment and the evaluation of therapeutic efficacy
can be aided by lymphoscintigraphic information [23] [24].

Lymphoscintigraphy Scanning marks the route of lymphatic vessels and can
be used to assess the effectiveness of taping to the lymphatic system, and it is
possible to mark the lymphatic system via radiopharmaceuticals 4. The mapping
of the body distribution of the radiopharmaceutical is done by a scintillation
chamber, which captures the gamma rays emitted by radionuclides [24].

Thus lymphoscintigraphy becomes the gold standard examination for the
analysis of post-application results of taping in the lymphatic system.

In order to verify the effectiveness of lymphatic taping in lymph conduction, a
two-stage lymphoscintigraphy exam was performed in this case study. First, no

taping was used, and another stage with lymphatic taping was used to compare
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and verify lymph node velocity and transport of the drug through the lymphatic
system.

Case Presentation

A 44-year-old male patient, with no clinical signs of lymphatic alteration, was
submitted to lymphoincinography examination before and after taping in the
upper and lower limbs for later analysis of taping efficiency. In a first step the
patient underwent lymphoscintigraphy without taping and after one week the
examination, but with taping, in the upper and lower limbs was performed to
evaluate the time and speed of the conduction of the drug radio from the in-

jected site to the near the lymph node site.

2. Methodology

The taping was applied to the upper limbs 4 days in advance of the lymphoscin-
tigraphy examination, positioned with the fan cut or octopus (5 tails). Three
portions of taping were placed on the right and left upper limbs, all with the base
close to the axillary lymph node region and three portions of taping in the right
and left forearm, with the bases in the ulnar lymph node region. All placements
followed the physiological sense of the lymphatic system. In the right upper limb
was placed the taping with the paper-off technique (10% of tension) and in the
upper left limb was placed with taping removal and immediate bonding (20%
tension) (Figure 1 and Figure 2).

The taping was applied to lower limbs 24 hours before the lymphoscintigra-
phy examination, positioned with the fan cut or octopus (5 tails). Three portions
of taping were placed on the right and left thigh, all with the base close to the re-
gion of inguinal lymph nodes and three portions of taping in the right and left
leg, with bases in the region of popliteal lymph nodes. All placements followed
the physiological sense of the lymphatic system. Taping was applied with the
paper-off technique (10% tension) in both lower limbs (Figure 3 and Figure 4).

Figure 1. Taping cut fan or
octopus (10% tension) in limb
upper right.
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Figure 2. Taping cut fan or octopus
(20% tension) in limb upper left.

Figure 3. Taping cut fan or octopus
(10% tension) in limb lower right.

Figure 4. Taping cut fan or octopus
(10% tension) in limb lower left.

The technique for obtaining lymphoscintigraphy was performed in both up-
per and lower limbs for comparison purposes. The patient remained supine. 74
Megabequeréis (MBq) of 99 mTc-dextran, 1.0 mL per member, were injected
into the subcutaneous region of the 2nd and 4th interdigital spaces at the same
time. The initial scintigraphic images consist of a dynamic acquisition for 15
minutes of the inguinal region. Two previous and posterior scans of the limbs
were obtained after 30 minutes and 3 hours after the injection of the radiophar-
maceutical (Figure 5).
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Figure 5. Patient performing Lymphos-
cintigraphy examination.

Additional images (early and late) of the pelvis and feet and axillary region
and hands can be acquired for quantitative evaluation.
Quantitative studies of radiopharmaceutical site injection (RC) and inguinal
node (NU) capture were obtained for the following equations:
[11S x 0.71] - LSI
RC="——""—"—
11Sx0.71

_ Late inguinal node uptake
11§ x0.71

NU

RC: clearance in injection site;

1IS. initial uptake in the injection site;
LSI: late uptake in the injection site;
Technetium’s correction factor: 0.71;

NU: inguinal node uptake.

3. Results

The information provided by the initial dynamic images determines the time of
lymphatic transit from the injection site to the inguinal ganglionic chain. Ac-
cording to our experience, an interval of less than 10 minutes can be considered
physiological.

The analysis of limb scans after 30 minutes shows an accumulation of the ra-
diopharmaceutical at the sites of injection, the symmetrical and preferential rise
of the same by the lymphatic collectors that accompany the great saphenous vein
(anteromedial face of the limbs). The visualized collectors should be studied ac-
cording to the number and caliber of the vessels. The accumulation of the radi-
opharmaceutical in the ilium-inguinal ganglionic chains reflects the potency of
the lymphatic pathways and the functionality of the local lymph nodes. The gan-
glion chains must have a similar number of lymph nodes and a symmetrical ra-
diopharmaceutical capturing intensity.

In the scan images after 3 hours, a lower concentration of the radiopharma-

ceutical was observed at the sites of injection, with greater accumulation in the
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ilium-inguinal and para-aortic chains compared to the initial images. The liver
should be visualized in the late images, demonstrating the communication of the
thoracic duct with the venous system.

Lymphatic collectors related to the saphenous vein and popliteal lymph nodes
are infrequent when identified in the posterolateral region of the leg and in the
popliteal fossa, respectively, which may indicate a preferential flow variation or a
compromise of lymphatic transit.

Through the evaluation of the lymphatic system by lymphoscintigraphy, it can
be observed that the values analyzed are relatively higher when the patient has
taping applied. By the absorption index, the left limb extracts less radiopharma-
ceutical than the right one. There was a greater amount of radiopharmaceutical
extracted in the feet of the patient, comparing pre- and post-application of tap-
ing.

It is interesting to note that at the foot of the lower left limb, the absorption
ratio has doubled. There was also improvement in the right limb but on a small-
er scale as shown in Table 1.

In relation to inguinal ganglion uptake, the concentration was lower in the
lower left limb in relation to the right in the two evaluations. There was no
quantitative change before and after taping as shown in Table 2.

Hypothesis to explain the failure of this indicator would be that the lymph
nodes accumulate limited amount of radio drug and these molecules may have
taken collateral pathways, not being possible to gauge. Another possibility would
be that the absorption of the radioactive drug was so effective that it passed

through the inguinal lymph nodes faster with the use of taping.

4. Conclusion

Through the evaluation of the lymphatic system by lymphoscintigraphy, it can
be observed that the values analyzed are relatively higher when the patient has
lymphatic taping applied with both 10% and 20% lower limb tension. Other stu-
dies with a greater number of participants are necessary for this confirmation, as
well as to evaluate the effects of taping according to the days of application, be-
cause as verified in this study, the application in four-day upper limbs showed

no difference.

Table 1. Bleaching (absorption) at injection sites.

Without Taping With Taping
Right Foot RC=8% RC=13.5%
left foot RC =3.5% RC = 8%
Table 2. Inguinal ganglion capture.
Without Taping With Taping
Right Pelvis NU =3.2% NU =2.5%
Left Pelvis NU = 1.5% NU = 1.0%
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