Article published online: 2022-03-07

Vol. 48 [ No. 2 [ March 2021

Communication
)
S ]

Manual lymphatic drainage guided

by real-time indocyanine green
lymphography in breast cancer-related
lymphedema

Pedro Ciudad"**, Samyd S. Bustos™, Antonio J. Forte®,
Maria T. Huayllani*, Oscar J. Manrique®, Hung-Chi Chen’,
Emilio Trignano®

'Department of Plastic Surgery and Burns, Arzobispo Loayza National Hospital,
Lima, Peru; *Division of Plastic Surgery, China Medical University Hospital,
Taichung, Taiwan; *Division of Plastic and Reconstructive Surgery, Mayo Clinic,
Rochester, MN; *“Division of Plastic and Reconstructive Surgery, Mayo Clinic,
Jacksonville, FL; *Division of Plastic and Reconstructive Surgery, Strong Memorial
Hospital, University of Rochester Medical Center, Rochester, NY, USA; “Department
of Surgical, Microsurgical and Medical Sciences, Plastic Surgery Unit, University of
Sassari, Sassari, Italy

Correspondence: Pedro Ciudad

Department of Plastic Surgery and Burns, Arzobispo Loayza National Hospital, Avenida Alfonso
Ugarte 848, Lima 15052, Peru

Tel: +51-920620910, Fax: +51-920629910, E-mail: pciudad@hotmail.com

*Current affiliation of Pedro Ciudad are Department of Research, Teaching and Biotechnologies,
Experimental Surgery Unit, The Child Health's Institute (Brefia), Lima, Peru; Department of Plastic,
Reconstructive and Burn Surgery, Arzobispo Loayza National Hospital, Lima, Peru; Division of Plastic
Surgery, China Medical University Hospital, Taichung, Taiwan.

*Current affiliation of Samyd S. Bustos is Department of Plastic Surgery, University of Pittsburgh
Medical Center, Pittsburgh, PA, USA.

Received: September 16, 2020 ® Revised: December 2, 2020 ® Accepted: December 13, 2020
pISSN: 2234-6163 © elSSN: 2234-6171
https://doi.org/10.5999/aps.2020.01823  Arch Plast Surg 2021;48:239-240

Copyright © 2021 The Korean Society of Plastic and Reconstructive Surgeons

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial
License (https://creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Lymphedema occurs when lymph vessels, collectors, or lymph
nodes are damaged, and the physiological flow of lymph fluid is dis-
rupted. This fluid accumulation is countered by an inflammatory re-
sponse that worsens the lymphatic disruption and leads to a vicious
cycle of fluid accumulation, inflammatory response, fat hypertrophy,
and fibrosis.

The first line of treatment for lymphedema is complex deconges-
tive therapy (CDT), which consists of a combination of different
nonsurgical and noninvasive treatment approaches including ban-
daging, compression garments, exercise, skin care, and manual lym-
phatic drainage (MLD). The aim of CDT is to decrease the swelling
of the affected limb to normal or near-to-normal size.

MLD is a safe procedure that may furnish additional benefits to
compression bandaging in terms of swelling reduction [1,2]. It is a
key component of CDT and should be performed by an experienced
lymphedema therapist. MLD consists of soft skin stretching massag-
es to help promote the movement of lymph fluid out of the affected
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limb; it is focused on patent lymph vessels to help the flow of lymph
fluid. This procedure stimulates alternative drainage pathways that
prevent the stagnation of proteins in the interstitial space, thereby
avoiding a vicious inflammatory cycle. Moreover, MLD has shown
promising results in terms of preventing lymphedema after breast
cancer surgery [3]. However, special care should be taken in patients
with cardiovascular comorbidities or impairments of sensation, arte-
rial circulation, or ability to eliminate the mobilized fluid, since MLD
can move large amounts of fluid throughout the body. This category
includes patients with diabetes, chemotherapy-induced sensory im-
pairment in late-stage cancer, and peripheral neuropathy, among oth-
ers. In addition, MLD may be less efficacious in patients with skin in-
fections or wounds, motor deficits, or paralysis, which impair muscle
activation in edematous body parts.

An accurate visualization of patent lymphatic vessels could guide
the therapist during the treatment session and potentiate the effec-
tiveness of MLD. In this regard, indocyanine green (ICG), a fluores-
cent cyanine dye that has a high rate of binding to plasma proteins
and therefore remains within the blood and lymphatics, is ideal for
visualizing superficial lymphatic vessels upon stimulation with fluo-
rescent and laser light [4,5]. Hence, it is one of the most useful tools
for the diagnosis and evaluation of lymphedema [5]. Although sev-
eral studies have investigated ICG imaging for the diagnosis, staging,
and surgical planning of patients with lymphedema, to the best of
our knowledge, no report has yet been published on ICG lymphog-
raphy-guided MLD (LG-MLD).

In 2018, the lead author (PC) started using ICG lymphography to
guide the lymphatic therapist while performing lymphatic drainage.
In our early experiences, LG-MLD has proven to be an objective way
to assess lymphatic flow during the procedure. With this technique,
the therapist can drain the lymph through viable lymphatic pathways
and individualize the treatment, which may make the procedure
more effective and efficient. It is particularly useful in patients with
early-stage lymphedema, where a higher fluid component of the dis-
ease is present and lymphatic vessels are still patent and somewhat
functional. It can also help patients to develop certain limb move-
ments or exercises that can work better for moving the excess lymph
fluid.

Our technique of performing lymphatic massage aims to open the
lymphatic vessels to let the excess fluid drain back to the proximal
lymph nodes. First, intradermal injections of 0.3 mL of ICG (Diag-
nogreen 0.25%; Daiichi Pharmaceutical, Tokyo, Japan) are per-
formed in the second and fourth interdigital spaces in the hand of the
affected extremity. An infrared camera is used to visualize the lymph
channels. Figs. 1 and 2 depict a patient undergoing this procedure.
Lymph flow can be seen in real time within minutes. The therapist
uses hand movements to firmly but comfortably encourage the
movement of the lymphatic fluid to a specific lymph node. Supple-
mental Video 1 shows the technique. ICG lymphography is only
used on the initial visit to guide the first MLD session. Pictures (or

video) and a sketch of the lymphatic network are uploaded into the
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Fig. 1. Lymphatic pathways are shown at the forearm and distal
arm. The green line and arrow indicate the direction of the lymph
fluid.

Fig. 2. The lymphatic pathway is shown at the level of the arm.
Green arrows indicate the direction of the lymph fluid. The thera-
pist uses hand movements to firmly but comfortably drive the
movement of the lymphatic fluid proximally.

patient’s chart to guide future sessions without the need for repeating
ICG lymphography.

In conclusion, ICG lymphography adds a real-time objective as-
sessment of MLD and helps identify alternative pathways to tailor
the massage in breast cancer-related lymphedema patients. The LG-
MLD procedure is a valuable tool that may help improve the results
of MLD. We are currently evaluating this procedure in a large series
to further assess its potential long-term value for the treatment of ex-

tremity lymphedema.
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