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This study aims to understand the degree of influence of the severity of lymphedema on quality of life in patients with breast cancer–related
lymphedema during the maintenance phase.

Introduction

Breast cancer–related lymphedema (BCRL) is a common postoperative complication in patients with breast cancer. BCRL refers to
swelling in the arm, breast, and chest wall on the side of the breast cancer and results from damage to the lymphatic system due to
cancer or cancer treatment.  Different studies have different data, but all show that the incidence of lymphedema is relatively high,
which deserves the attention of all medical staff. BCRL affects almost 1 in 5 breast cancer survivors, with an overall incidence ranging
from 15.5% to 54%.  Nguyen et al have pointed out that the overall incidence of BCRL is 6% to 63%, 75% of cases occur within 1 year
after the breast surgery, and 80% occur within 2 years after the breast surgery.  Currently, in clinical practice, sentinel lymph node
biopsy or targeted axillary surgery is carried out to reduce the dissection of lymph nodes, thereby lowering the incidence of BCRL and
minimizing the negative impact on quality of life (QOL).  BCRL not only affects upper-body function but also has an adverse influence
on the QOL of patients with breast cancer.  QOL refers to how healthy and comfortable an individual is and to what extent they can
participate in different life events or enjoy life events.  Wanchai et al have pointed out that the impact of lymphedema on work was
incremental with increased severity of lymphedema and, when compared with breast cancer survivors without lymphedema, persons
living with lymphedema were worse off in terms of work and career.  At the same time, after breast cancer surgery, lymphedema is
usually accompanied by symptoms such as swelling, heaviness, pain, and impaired movement of the affected upper limb, which results
in serious adverse reactions to the patient’s body and reduces their quality of daily life.  Therefore, for patients, lifelong management
of BCRL is a time-consuming and labor-intensive task, and it is necessary to attach importance to improving the QOL of patients with
BCRL.

The International Society of Lymphology recommends complete decongestive therapy (CDT) as the international standard of care for
lymphedema treatment, including manual lymphatic drainage, compression, exercise, skin care, and education.  For volume reduction
in patients with BCRL, CDT consists of an intensive phase and a maintenance phase, with the intensity and duration of CDT varying
depending on the severity or stage of lymphedema.  CDT has been shown to have lasting effects on the severity of lymphedema at all
stages and to improve overall QOL among patients with lymphedema.

CDT requires lifelong patient adherence, and during the maintenance phase, patients with BCRL face significant physiological,
psychological, and social problems.  Some patients with BCRL suffer from sleep disorders because of the lymphedema management,
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which further aggravates physical and mental fatigue and ultimately leads to decreased QOL.  At the same time, treatment costs need
to be borne by patients with BCRL under conditions where returning to work and obtaining financial support are difficult due to the
severity of lymphedema.  In addition, studies have indicated that lymphedema can negatively affect patient QOL, but QOL does not
decrease as the severity of lymphedema increases.  Thus, the extent to which the severity of lymphedema affects QOL is not well
defined. Understanding the impact of the severity of lymphedema on patient QOL is particularly important for future effective
interventions. This study aims to understand the degree to which the severity of lymphedema influences QOL in patients with
maintenance-phase BCRL, and to identify the influencing factors of QOL in order to identify targeted interventions to improve QOL for
patients with BCRL.

Methods

Study Design

A descriptive cross-sectional survey was conducted at the hospital on a sample of 153 patients with BCRL who underwent intensive-
phase CDT from January 2022 to December 2024.

Procedures

This study was approved by the Ethics Committee of Cancer Hospital of Shantou University Medical College (Ethics number: 2024021).
The survey was conducted by 2 trained nurses. The investigators explained the purpose of the study, research methods, principle of
anonymity, and voluntary participation to patients with BCRL. Patients were included in the study only after informed consent was
obtained. Questionnaires were collected by face-to-face interviews or by telephone. Inclusion criteria were as follows: confirmed
diagnosis of BCRL, age of at least 18 years, previously treated for BCRL in the lymphedema outpatient clinic of the Cancer Hospital of
Shantou University Medical College, currently in the maintenance phase of CDT, had prior breast-related surgery therapies, and in the
rehabilitation phase or the endocrine therapy phase. Patients who had cognitive impairment, bilateral breast cancer, or mental illness
or exhibited distant metastasis were excluded.

Measures

Demographic data, comorbidities, personal history, and severity of lymphedema were collected from the medical history system. QOL
was determined by interview. The general survey form included age, body mass index (BMI), number of children, educational level,
marital status, work status, the degree of housework undertaken, comorbidity, tumor classification, clinical stage, radiotherapy, surgical
procedure, stage of lymphedema, time from surgery to lymphedema, time from discovery of lymphedema to treatment, time from
discovery of lymphedema to this investigation (duration of lymphedema), and severity of lymphedema. Stages of lymphedema from
the International Society of Lymphology were used to grade the severity of lymphedema (stage 0, I, II, or III).  The QOL scale in upper
limb lymphedema (ULL-27) was used to measure the QOL of patients with BCRL. ULL-27 is a patient-reported questionnaire that
evaluates the QOL of patients with BCRL across 3 domains (physical, psychological, and social withdrawal); its content validity, internal
consistency, and hypothesis testing are high.  Responses in the ULL-27 are presented in a Likert-type scale with choices for each item
being “not at all,” “a little bit,” “somewhat,” “quite a bit,” and “very much” ranging from 1 to 5 (higher scores indicate poorer quality of
life), and the 3 dimensions are physical with 15 items, psychological with 7 items, and social withdrawal with 5 items. The Chinese
version of ULL-27 was translated by our team. The total score of the full scale ranges from 27 to 135.

Statistical Analysis

Statistical analysis and processing were carried out using IBM SPSS (Statistical Package for Social Sciences) version 25. Means with SDs
are reported for continuous variables, and frequencies with percentages are reported for categorical data. A one-way ANOVA or the
Kruskal-Wallis H test was performed to compare QOL among patients with varying degrees of lymphedema. Multiple linear regression
was used to analyze the factors affecting QOL.

Results

QOL Outcomes

The study included a total of 153 patients. The overall QOL score was 48.52 plus or minus 12.11, the physical domain score was 23.02
plus or minus 7.31, the psychological domain score was 17.23 plus or minus 3.16, and the social withdrawal domain score was 8.23
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Table 1.

plus or minus 3.80. The overall QOL score of patients with stage III breast cancer was 63.83 plus or minus 13.27, indicating that the
patients at stage III had the lowest levels of QOL. The QOL results are shown in Table 1. All post hoc pairwise comparisons confirmed
that patients with breast cancer with stage III BCRL had statistically significant differences in overall QOL, physical domains, and social
withdrawal domains compared with all other BCRL severities. The pairwise comparisons for further post hoc tests are presented in
Table 2.

General Data and Univariate Analyses

The general data and univariate analyses are presented in Table
3. More than half of the participants were 18 to 59 years old
(64.05%), had normal BMI (63.40), had at least 2 children
(81.7%), were married (81.04%), were unemployed (60.78%), had
left breast cancer (55.56%), had at least 1 comorbidity (69.28%),
had clinical stage II disease (68.63%), had luminal B disease
(74.51%), had undergone radiotherapy (75.16%), had BCRL
occurring within the first year after breast surgery (62.74%), and
had accepted CDT within 1 year following BCRL diagnosis
(76.47%). Results from univariate analyses indicated that marital
status, clinical stage, tumor classification, time from discovery of
lymphedema to treatment, and duration of lymphedema were
associated with QOL in patients with BCRL during the
maintenance phase.

Multivariate Linear Regression Analysis

Multivariate linear analysis results are presented in Table 4. The
results show that R = 0.134, F = 4.937, and P <.001. These
indicate that the time from discovery of lymphedema to
treatment and the severity of lymphedema both affected QOL in
patients with BCRL during the maintenance phase.

Discussion

This study focuses on the QOL among patients with BCRL
during the CDT maintenance phase at home. We show that as
the severity of BCRL increases, the QOL decreases. As the
severity of the BCRL increases, the physical and social
withdrawal impact on patients becomes more severe, leading to
a decrease in QOL. Lymphedema has a large negative impact on
the physical, psychological, and social withdrawal aspects of
patients with BCRL with stage III disease. Compared with
patients with other lymphedema severity levels, patients with
stage 0 had the highest QOL. This may be because patients with
stage 0 have no significant limb swelling and have only minor
subjective discomfort symptoms, such as swelling, pain, and numbness. In our study, we had only 14 patients with stage 0
lymphedema. Stage 0 refers to a subclinical condition in which swelling is not yet evident despite impaired lymphatic transport, which
may persist for months or years before overt edema occurs.  Thus, few patients came to our lymphedema outpatient clinic because of
stage 0 lymphedema. We cannot exclude the possibility that this may have caused biased results in the present study. This study found
that the QOL of patients with BCRL is at a moderate level, with the lowest QOL level being in the physical domain and the highest QOL
level being in the social withdrawal domain. The overall QOL score in this study was 48.52 plus or minus 12.112, which is higher than
previously reported by Kayali et al (42.54 ± 19.71).  This may be because the total number of patients with stage II (56.86%) and stage
III (11.76%) cancer in this study was higher than in the study of Kayali et al, which had 33.3% of patients with moderate severity of
lymphedema and 24.7% of patients with severe lymphedema.
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This study reports that the time from discovery of lymphedema
to treatment and the severity of lymphedema both affect the
QOL of patients with BCRL during the maintenance phase. In
this study, the majority (76.47%) of patients with BCRL accepted
an intensive phase of CDT within 1 year of BCRL diagnosis at our
lymphedema outpatient clinic, which served as our primary
source of patients with BCRL at stages 0 and 1. Active diagnosis
and treatment of lymphedema can help prevent exacerbation
and BCRL-related complications. Our results show that delays in
lymphedema therapy can lead to decreased QOL, and patients
with BCRL who delay more than 3 years from lymphedema
diagnosis to treatment have the worst QOL. In addition,
researchers have shown that the obstacles for patients with
BCRL to receive lymphedema therapy include long distances for
medical treatment, economic burden, poor treatment beliefs,
and inadequate treatment knowledge.  Patients with head and
neck lymphedema do not complete therapy consultation or
lymphedema therapy after diagnosis.  Treatment delay is a
common problem in patients with lymphedema.

At present, relatively few scholars have focused on the reasons
for delayed medical treatment among patients with BCRL and
the corresponding solutions. Previously, due to the lack of
standardized diagnostic criteria and insufficient knowledge
among health care professionals about the prevention and
treatment of lymphedema, diagnosing lymphedema early was
difficult. As a result, the diagnosis and treatment of BCRL were
often delayed.  Now, with the continuous popularization of
knowledge by lymphedema experts, more and more clinical
health care professionals have received training on
lymphedema, and the diagnosis and treatment of lymphedema
have become standardized. In recent years, the delayed
medical-seeking behavior among patients with BCRL has
decreased significantly.

Furthermore, the subclinical stage of BCRL is characterized by
the appearance of lymphedema-related symptoms. In the early
stage, health care providers primarily assess lymphedema
severity based on patients’ self-reports. However, patients’ lack
of understanding of lymphedema symptoms and their failure to
report them in a timely manner may delay lymphedema
treatment.  Therefore, it is necessary for health care providers
to enhance patient education and improve the self-awareness
and prevention capabilities of high-risk patients with BCRL.

Therefore, it is necessary to establish a more refined family and
social support system that enables all patients with BCRL and
their caregivers to access knowledge about BCRL across multiple forums, thereby decreasing delays in seeking medical attention,
reducing disease burden, and improving their QOL. Medical staff can promote knowledge about BCRL through an online WeChat
public account, other online media, or science lectures and community knowledge forums.

Obviously, the severity of lymphedema is highly relevant to the QOL of patients with BCRL. In this study, patients with stage 0
lymphedema, with subjective symptoms only and without altered arm circumference, have the highest QOL, with physical discomfort,
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such as swelling, pain, and numbness, having the greatest
impact on QOL. Therefore, medical staff should use extreme
caution when patients have lymphedema-related physical
discomfort and guide patients with stage 0 lymphedema to
perform simple manual lymphatic drainage and to use
prophylactic arm sleeves.  For breast cancer survivors with
stage 0 lymphedema, persistent pain and lymphedema
symptoms are cardinal symptoms of early-stage lymphedema
because such symptoms often precede changes in limb size or
girth, or a lymphedema diagnosis.  Thus, it is necessary to continuously monitor lymphedema symptoms in people at high risk of
BCRL and intervene with high-risk patients in advance. In addition, the severity of lymphedema affects the social withdrawal aspect of
QOL. More seriously, social withdrawal and decreasing QOL occur with increasing lymphedema in patients with BCRL. High social
withdrawal and lack of social support have been associated with lower QOL in breast cancer survivors.  Similarly, breast cancer
survivors with BCRL have greater difficulty in returning to society due to the management of lymphedema.  Therefore, it is important
to hold peer support sessions in order to understand the needs of patients with BCRL and to provide support to facilitate a smooth
return to society.

Interestingly, the time from surgery to lymphedema had no effect on QOL in patients with lymphedema; this may be related to
patients’ timely initiation of CDT to effectively control lymphedema during its early stages. Regarding the time frame, BCRL can
manifest at different time points during the postoperative period, with the majority of cases occurring within the first 2 years after
surgery.  In this study, 87.58% of patients developed BCRL within the first 3 years after surgery. It is important to note that BCRL can
develop even several years after the initial treatment, emphasizing the need for long-term monitoring and support for breast cancer
survivors.

A few limitations should be considered when interpreting our findings. Firstly, the small sample size could introduce bias in our
analysis, especially for lymphedema patients with stage 0 and III breast cancer, because in the current clinical setting, patients with
lymphedema at stages I and II were often seen in our lymphedema outpatient clinic. Secondly, the data for the severity of
lymphedema were derived from data collected at the lymphedema outpatient clinic, which may not be completely consistent with the
lymphedema status of patients during the stay-at-home period. Finally, convenience sampling was used in this study, which might limit
the generalizability of our results.

Conclusion

This study found that the time from discovery of lymphedema to treatment and the severity of lymphedema affect the QOL of patients
with BCRL during the maintenance phase. Long-term monitoring and timely treatment are necessary for patients with BCRL. Before the
start of a maintenance phase, it is important for lymphedema therapists to treat BCRL as soon as possible.
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