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ABSTRACT

Introduction: In this study, the aim was to evaluate the effect of low-level laser therapy (LLLT)
on quality of life in postmastectomy lymphedema (PML) patients. Methods: Twenty-four female
patients diagnosed with PML were included in the study. Demographic features, disease and lym-
phedema duration, cancer type, cancer stage, operation type, radiotherapy and chemotherapy his-
tory, lymphedematous and dominant extremity, and body mass index (BMI) were recorded. LLLT
was applied to the affected limb as 904 nm, 1.5 Joule/cm?, three days a week for a total of 8 weeks.
Quality of life assessment, lymphedema severity, and lymphedema staging was performed to mea-
sure effectiveness before and after treatment. Patients with lymphedema not associated with breast
cancer and/or primary lymphedema, ongoing radiotherapy, metastatic high-grade breast cancer,
acute infection, and deep vein thrombosis were excluded from the study. Results: Modified rad-
ical mastectomy was reported in 18 patients; total mastectomy and sentinel lymph node biopsy
were reported in 6 patients. Of the patients, 45.8% were stage 3, and 54.2% were stage 2. Of the
patients, 95.8% had a history of chemotherapy and 83% of radiotherapy after surgery. In this study,
following LLLT, improvement of lymphedema stage and severity were found to be statistically sig-
nificant (p < 0.05). In the evaluation of lymphedema quality of life, there was a statistically significant
improvement in parameters including function, appearance, clinical symptoms, and overall quality
of life (p < 0.05). However, no improvement was observed in the emotional state parameter (p >
0.05). Conclusion: Thus, LLLT is a safe treatment method that increases the quality of life in breast
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cancer-related lymphedema patients.
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INTRODUCTION

Today, breast cancer is the most important cause of
cancer-related mortality among women !. As the inci-
dence of the disease increases, the number of women
affected by complications also increases. Although
treatments like surgery, radiotherapy, chemotherapy,
and hormonal therapy reduce breast cancer mortality
rates, each can also cause different side effects. Post-
mastectomy lymphedema (PML) is one of the most
severe complications in terms of treatment, appearing
immediately after the surgery, or in most cases, in the
first two years after breast cancer treatment®>. Con-
servative treatment modalities that include manual
lymphatic drainage, pneumatic compressive pumps,
low-level laser, compression bandages, and compres-
sion garments are recommended for the treatment of
PML%*®. However, it is also essential to do regular
exercises to increase weight control and scapulotho-
racic, elbow, and wrist mobilityé.

Laser treatment has biostimulatory,  anti-
inflammatory and analgesic effects. The wavelength
range of 650-1000 nm is used in low-level laser

therapy (LLLT). Laser therapy increases the pumping
speed and regeneration (lymphangiogenesis) of
lymphatic vessels and the lymphatic flow by reducing
pain, softening fibrous tissue, and minimizing
surgical scarring. Positive effects were reported in
the treatment of surgical scars and lymphedematous
extremities associated with lymphedema developing
after mastectomy”-®. In this study, the purpose was
to show the effect of LLLT on clinical symptoms,
functional status, and quality of life in patients with
lymphedema that develops after breast cancer-related
surgery.

MATERIALS — METHODS

A total of 24 female patients who applied to SANKO
University, Faculty of Medicine, Physical Medicine
and Rehabilitation Clinic (Turkey) for the first time or
for follow-up purposes, between March 2019 and Jan-
uary 2020, and who were diagnosed with PML were
included in the present study. An information form
was created to record the sociodemographic charac-
teristics and findings of the examination of the pa-
tients who participated in this prospective study. The
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ages, education levels, body mass index (BMI; kg/m?),
disease and lymphedema durations, cancer stages, op-
eration types, history of chemotherapy and radio-
therapy, as well as lymphedema-affected and dom-
inant limb and shoulder range of the patients were
recorded. The patients were informed about the study
before filling out the questionnaire, and informed
consent forms were obtained. Lymphedema and/or
primary lymphedema patients who were not associ-
ated with breast cancer, patients with advanced-stage
breast cancer with metastasis and ongoing radiother-
apy, patients with thrombosis, and those with active
infection were not included in the study.

In lymphedema evaluation, circumferential measure-
ments (cm) were taken from the affected limb with
a tape measure, which is an easy-to-use, hygienic
and inexpensive method. The measurements were
taken from 10 cm distal and proximal level of bi-
lateral metacarpophalangeal joints, wrists and elbow
antecubital fossa. The lymphedema severity was de-
termined by the differences between the extremities
which were adopted by the American Physiotherapy
Association (less than 3 cm, mild; between 3 and 5,
moderate; above 5, severe lymphedema)®. The Lym-
phedema Quality of Life Survey (LYMQOL-Arm) that
had Turkish validity and reliability was applied to
the patients to measure the effectiveness of the treat-
ment!?. In the questionnaire that consisted of 28
questions, the questions were collected under four ar-
eas as function, appearance, clinical symptoms, and
psychological state. Each subparameter score has a
range between one and four; high scores show a poor
quality of life. The last parameter, which evaluates
the overall quality of life as a whole, is rated be-
tween 0 and 10. Higher scores show a better over-
all quality of life. Patients’ clinical lymphedema stag-
ing was evaluated by the grading based on the Inter-
national Society of Lymphology, with a degree be-
tween zero and four. In this respect, patients were
classified as: Stage 0-Subclinical lymphedema (weight
sensation and edema that is not sensitive to the eye),
Stage 1 — Spontaneous reversible (increase in up-
per extremity diameter, weight sensation and pitting
edema), Stage 2 — Spontaneous irreversible (non-
pitting edema, skin has trophic changes, fibrosis), and
Stage 3 — Lymphostatic elephantiasis (advanced lym-
phedema and changes in the skin) 1.

A gallium arsenide (Ga-As) diode laser system was
used to transmit laser energy to each point (0.5 cm?)
at 1.5 Joule/cm?. The laser output power was 10 W at
904 nm wavelength in pulsed mode (frequency 3000
Hz, pulse width 130 ns, emission power 4 m]/s). Pa-
tients received the treatment protocol three times a
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week for eight weeks. In each session, 10 points in
the axillary and antecubital region were irradiated us-
ing a laser device with a particular head in contactless
mode at a distance of 1 cm from the skin surface. All
patients wore protective glasses. The questionnaires
were performed before and one week after the end of
the treatment.

The IBM SPSS Statistics 23 Program was used to an-
alyze the data of the patients. Mean values, standard
deviation, median, lowest, highest, frequency, and ra-
tios were used in the descriptive statistics. The data
obtained before and after the laser treatment were
compared using the Wilcoxon-Signed test, which is
a comparison method of non-parametric dependent
two groups; p < 0.05 was considered as significant.

RESULTS

The mean age of the patients included in the study was
54.42 + 9.32, and the mean BMI was 30.40 £ 5.35
kg/m?. The mean disease duration was 30 months,
and the lymphedema duration was 9 months. When
the educational status of the participants was exam-
ined, it was determined that 8.3% received no edu-
cation, 58.3% were primary school graduates, 29.2%
were high school graduates, and 4.2% were univer-
sity graduates. A total of 83.30% of the patients were
followed up due to invasive ductal carcinoma and
16.70% due to invasive lobular carcinoma. When the
cancer stages of the patients were evaluated, it was
determined that 45.8% were Stage 3 and 54.2% were
Stage 2 (Table 1). The patients did not have skin le-
sions like erythema, ulceration, or rash. Nine of the
patients (37.5%) were affected in the upper-right ex-
tremity, and 15 (62.5%) were affected in the upper-
left limb. The dominant limb of the majority of the
participants (75%) was the right side. Eighteen of the
patients had undergone modified radical mastectomy,
and six had undergone total mastectomy and sentinel
lymph node biopsy. In total, 95.8% of the patients
had a history of chemotherapy, 83% had radiotherapy,
12.5% had neoadjuvant chemotherapy history, and
70.8% were still receiving hormone replacement ther-
apy. All the patients completed their sessions at the
end of the second month. In this study, the improve-
ments in the extremity volume, lymphedema stage,
and severity parameters in pre-and post-laser treat-
ment were statistically significant (p < 0.05) (Table 2).
The most obvious improvement was decreased en-
vironmental measurement in the extremity. In the
LYMQoL-Arm scoring, although there were statisti-
cally significant improvements in the subparameters
of function, external appearance, clinical symptoms,
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and overall quality oflife (p < 0.05), no statistically sig-
nificant improvements were detected in the emotional
state subscale (p > 0.05). The effects of laser treat-
ment were not found to be statistically significant on
the shoulder movements that had normal basal values
(Table 2).

DISCUSSION

The PML-breast cancer relation is the most common
complication after surgery or other treatments. There
are edema, pain, and disability in the affected arm.
PML has been reported to cause a low quality of life,
social isolation, emotional, and cognitive problems 2.
The treatment of the lymphedema associated with
breast cancer is complicated. Treatment approaches
are aimed to reduce swelling in the extremity, to con-
trol symptoms, and reducing complications. The goal
of all treatment modalities is to prevent lymphedema
in high-risk patients and to improve their quality of
life. In this study, it was observed that laser therapy
improves the quality of life in PML patients.

Patients are given preventive measures and training
on preventing the development or increase of lym-
phedema in the early period in the treatment of
PML. It is aimed to develop new collateral drainage
pathways to control the decongestion of the exist-
ing lymphatic pathways and long-term swelling to re-

13 All studies con-

duce the volume of extremities
ducted on lymphedema emphasize the importance
of early diagnosis and treatment. Skincare, static
compression bandages and garments, elevation, ex-
ercise, and weight control are recommended in the
BM]J-Best Lymph Practice Guide. In this guide, man-
ual lymph drainage, intermittent pneumatic compres-
sion, and psychosocial support are auxiliary treat-
ments 4. The effectiveness and superiority of con-
servative treatment options like manual lymphatic
drainage, compression bandages, and lymphedema
garments are still controversial; they are frequently
recommended in PML treatment but are expensive,
labor-demanding, and long-lasting with low patient
tolerance and compliance. Studies have reported the
decrease of pain obtained with the use of LLLT, and
that the decline in pain is greater than with other con-
servative treatments for lymphedema '°.

It is considered that LLLT provides lymphatic collat-
eralization by increasing the diameter and contrac-
tion ability of the lymph vessels in the damaged or
untreated tissues. It was reported that LLLT stim-
ulates the phagocytic activity of the neutrophils and
monocytosis 16 activates the immune system”, and

has neuro-regenerative effects'®. Studies have also

shown that LLLT accelerates wound healing'®, in-
creases lymphatic and blood vascular regeneration >,
reduces scar formation?!, and reduces the risk of skin
infection via immunostimulatory effects 2.
Lymphedema can occur a few months or years after
the surgery. Kilbreath et al. 2> conducted a prospective
and large-scale study and reported that mean of these
periods was found to be 18 months. In this study, the
mean duration of the disease was 30 months and mean
lymphedema duration was 9 months.

The lymphedema complications of postmastectomy
patients should be monitored closely with clinical
follow-up for at least 6 months. Patients should be
evaluated in conjunction with circumferential mea-
surements, skin findings, shoulder joint range of mo-
tion, and weight control in each examination. Iden-
tifying potential risks which can cause the disease
and preventing the progression of edema are the main
principles in treatment. The type of surgery for post-
mastectomy can be developed based on a combina-
tion of factors like axillary radiotherapy, infection,

and obesity 22,

Studies are reporting that lym-
phedema is twice likely to develop in patients with
BMI above 302°. In this study, it was found that the
patients were compatible with type 1 obesity close to
the etiology of the disease.

In a large-scale study conducted by Kwan et al.?’, it
was determined that the incidence of lymphedema in
patients after axillary dissection and/or axillary ra-
diotherapy was 2 - 4.5 times higher. In this study,
83.3% of the patients had a history of axillary radio-
therapy, 18 had modified radical mastectomy that in-
cluded axillary dissection, and 6 had total mastectomy
and sentinel lymph node biopsy. However, some
studies show that the risk of PML increases in pa-
tients with residual nodal disease after neoadjuvant
chemotherapy. There were only 3 patients who re-
ceived neoadjuvant chemotherapy because of the pos-
sibility of breast-conserving surgery. According to
the results of this study, it is considered that more
patients must be examined to evaluate neoadjuvant
chemotherapy as a risk factor ?%2°,

Previous studies have shown that laser therapy in
the extremity which developed lymphedema after
mastectomy showed decreased volume in the first
three months, and there were improvements in arm-
shoulder-hand functions. The results of these studies
show that LLLT has a positive effect on the developing
arm lymphedema in patients with postmastectomy.
In a study, the circumferential measurement was the
parameter in which the best improvement was made-
at arate of 54.25% around the arm after the treatment.
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Table 1: Demographic data of the patients

n Percentage
Education Iliterate 2 8.30%
Primary school 14 58.30%
High school 7 29.20%
University 1 4.20%
Diagnosis Invasive Ductal Carcinoma 20 83.30%
Invasive Lobular Carcinoma 4 16.70%
Effected Arm Right 9 37.50%
Left 15 62.50%
Cancer Stage Stage 2 13 54.20%
Stage 3 11 45.80%
Chemotherapy No 1 4.20%
Yes 23 95.80%
Radiotherapy No 4 16.70%
Yes 20 83.30%
Hormone Replacement Treat-  No 7 29.20%
ment
Yes 17 70.80%

Table 2: The values obtained as a result of the comparison of the preop and postop data

Lymphedema Evaluation
Extremity circumference
Lymphedema stage
Lymphedema severity
Function

External image

Clinical symptoms
Psychological condition

General quality of life

p
0.000

0.001

0.000

0.001

0.001

0.000

0.091

0.011

In this respect, a significant decrease was detected in
lymphedema severity 33!,
The LLLT improves measurable physical parameters

32, Significant improve-

and subjective pain scores
ments were detected in edema, pain, and disabil-
ity parameters in the affected arm. The laser is
a non-invasive painless and easy-to-apply treatment
method. The participants did not report any adverse
effects aside from a study that informed the develop-
ment of cellulite as an adverse event in LLLT patients.
In this study, there were no findings in the follow-up
of the patients to suggest cellulite **.
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The increasing volume of limbs in lymphedema pa-
tients affects the quality of life by causing negations
in external appearance, and physical and mental dis-
comfort. The psychology and educational status of
the patient change the expectations about the re-
sults of the disease. Even with individuals who have
advanced-stage lymphedema and cancer, they can
perceive the life expectancy and the condition differ-
ently and have different quality of life levels. In this
study, when the correlation of the lower parts of the
LYMQOL-Arm survey was examined, the quality of
life is determined, contradicting the outcome of the
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clinical symptom, function, and emotional condition
that are more effective than the external appearance.
Although the decrease in pain, overall well-being, and
functional status improved significantly with LLLT, in
the study no improvements were detected in the sub-
parameter of the emotional state containing anxiety
and depressive symptoms. It was considered that even
if functionality increased, and arm swelling decreased
after LLLT, uncertainty about the future and the fear
of recurrence of cancer affected the patients emo-
tionally negatively. This finding suggests that lym-
phedema that developed after mastectomy in patients
with breast cancer not only consists of arm swelling
but also contains subjective symptoms and that these
symptoms persist.

According to previous studies, the use of low-level
laser treatment alone or together with manual lym-
phatic drainage, compression bandages, pressure gar-
ments, and commonly recommended decongestive
treatments (like pneumatic compression), for use in
the appropriate patients, is entirely rational >3°,

In the present study, there are some limitations such
as the low number of patients, the mean lymphedema
duration, and the inability of patients to be followed
up for long periods. On the other hand, this study
cannot claim that laser therapy is the most effective
method in PML. Since there are no studies that eval-
uate the hypothesis that LLLT can increase the risk of
recurrence or metastasis, questions remain about the
long-term reliability of this procedure in cancer pa-
tients.

CONCLUSIONS

As a result, this study shows that LLLT improves the
quality of life in PML patients at the end of the sec-
ond month. Large-scale randomized controlled stud-
ies are needed to understand the exact mechanisms of
the effect of LLLT and to increase its effectiveness.

ABBREVIATIONS

BMI: Body Mass Index

Ga-As: Gallium Arsenide

LLLT: Low-Level Laser Therapy

LYMQoL: Lymphedema Quality of Life Survey
PML: Postmastectomy Lymphedema
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