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Guidelines for the prevention of secondary
lymphedema fFollowing breast cancer treatment:
adhesion and associated factors
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ABSTRACT

Introduction: Lymphedema is the most feared complication that may take place after breast cancer treatment. With treatment
progression, doubts have arisen regarding the real benefits of lymphedema prevention care, as well as of patient adherence
to guidelines. Objective: In this context, the aim of this study was to assess patient adherence to preventive lymphedema
guidelines and the distribution of sociodemographic, clinical, and treatment variables according to adherence to treatment.
Methods: A cross-sectional study conducted at the Cancer Hospital IlI/INCA, Rio de Janeiro, Brazil, concerning patients with
breast cancer undergoing surgical treatment with an axillary approach. Participants were questioned about assistance care
performance, exercise-related care, and limb ipsilateral to surgery care. A descriptive analysis of patient demographic, clinical,
treatments, postoperative complications variables, and main outcomes (adherence to the guidelines) was performed through
a central tendency measure and data dispersion and frequency measures analyses. Differences between means were assessed
using the Student's t-test, while differences between proportions were evaluated using the chi-square test. A significance level
of 5% was considered for all assessments. Results: Of the 103 women included in this study, 89.3% adhered to assistance care,
61.2% adhered to limb care, and 42.7% performed exercise-related care. Women undergoing chemotherapy (p = 0.030) and axillary
lymphadenectomy (AL) (p = 0.017) exhibited greater adherence to care. Non-white patients (p = 0.048) and those who underwent
AL (p = 0.025) adhered to limb care more frequently. Finally, patients displaying lower education levels (p = 0.013) and those who
underwent AL (p =0.009) adhered more frequently to limb exercises. Conclusion: Patients adhered the most to assistance care and
limb care compared to exercise practice. Patients undergoing chemotherapy displayed greater adherence to care and non-white
patients adhered the most to limb care. Women who underwent AL displayed greater adherence to all types of care and those
presenting lower education levels adhered more frequently to exercise guidelines.
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INTRODUCTION

of patients in more advanced stages of the disease and display-

Breast cancer is the most frequent type of tumor in the female
population. Over 2 million new cases were estimated worldwide
in 2020, and 66,000 new cases have been estimated every year in
the 2020/2022 triennium in Brazil'* The estimated 5-year survival
rate of patients undergoing breast cancer treatment in Brazil is
of 75.2% (73.9-76.5) from 2010 to 2014. Difficulties in accessing
diagnostic methods and adequate treatment lead to the arrival

ing worse prognoses®.

Tumor staging represents an important breast cancer prog-
nostic factor. Therefore, early diagnosis during initial staging can
lead to greater cure chances and lower treatment-associated mor-
bidity. However, diagnoses in Brazil are still regularly performed
in more advanced stages, requiring more aggressive therapeutic
approaches and resulting in increased morbidity and increased
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incidence of functional, emotional, and social sequelae, directly
compromising patient’s quality of life**.

Lymphedema is the most feared complication in patients
undergoing breast cancer treatment. This condition is manifested
by the accumulation of water, proteins, and cellular products in
the extracellular space due to lymphatic system insufficiency
concerning lymph transport in the face of flow obstructions™.

The prevalence of lymphedema in patients undergoing an
axillary surgical approach ranges from 0.4% to 92.5% and inci-
dence between 5.9% and 56.7%, depending on the adopted diag-
nosis criteria and time elapsed from surgery®!’. In a prospective
cohort study carried out at the Brazilian National Cancer Institute
(INCA-Brazil) concerning women undergoing axillary lymph-
adenectomy (AL), lymphedema incidence was reported as 17%
in 2 years, 30% in 5 years, and 41% in 10 years'*"*. Macedo et al.®
performed an observational study comprising 933 women (73.2%
submitted to sentinel lymph node biopsy [SLB], 15.4% submitted
to SLB followed by AL, and 11.4% submitted to AL) and concluded
that SLB represents an independent protective factor concerning
complications, including lymphedema, when compared to AL".

The main risk factors for lymphedema development com-
prise the number of removed lymph nodes, drainage chain radio-
therapy, chemotherapy infusion in the upper limb ipsilateral to
surgical treatment, limb infection, high body mass index (BMI),
advanced age, and having developed early postoperative seroma
and edema'>'>"",

Preventive lymphedema guidelines are provided by a multi-
disciplinary team', as increasing limb volume can interfere with
daily activities, generating physical and emotional consequences
and directly impacting patient’s quality of life"”. Some guidelines
recommend the use of repellents against insect bites, as well
as avoiding trauma, burns, blood pressure measurements, and
the administration of injections in the limb ipsilateral to the
surgery'®®. In addition, other guidelines also comprise caution
regarding excessive exposure of the ipsilateral limb to the sur-
gery to heat, limb overload use restrictions, and recommenda-
tions against performing rapid and repetitive movements with
the ipsilateral limb, as these activities increase arterial capil-
lary ultrafiltration, which may overload the lymphatic system?..

The practice of upper limb exercises comprises another
preventive guidance, as muscle contraction promoted during
exercise stimulates lymphovenous limb pumping, increasing
lymphatic angiomotricity and the recruitment of collateral lym-
phatic pathways!®20-222,

With the oncological treatment and surgical technique evo-
lution, doubts have arisen concerning the real benefits of lymph-
edema prevention care, as well as regarding patient adherence to
these guidelines. Thus, the aim of this study was to assess patient
adherence to preventive lymphedema guidelines and the distri-
bution of sociodemographic, clinical, and treatment variables
according to adherence to care.

METHODS

This assessment comprises a cross-sectional study carried out

at the Cancer Hospital ITI/INCA, Rio de Janeiro, Brazil, and was

approved by the INCA Research Ethics Committee under no.

CAAE 68894017.6.0000.5274.

Women diagnosed with breast cancer who underwent sur-
gical treatment with an axillary lymph node approach (e.g., AL
or SLB), with at least 5 months of surgery, and were undergoing
follow-up at the Cancer Hospital III at any cancer treatment
stage were included. Patients below 18 years of age, presenting
disease progression and difficulties in understanding questions,
were excluded.

All patients undergoing the axillary approach (e.g., AL or
SLB) are monitored by the physiotherapy service preoperatively
and postoperatively (first day, 1 month, 6 months, and 1 year
after surgery). In these consultations, patients receive preven-
tive guidelines for lymphedema as a routine in the institution.

Patients scheduled for routine consultations at the institu-
tion's Mastology and Oncology clinics were recruited. All patients
were approached and informed about the nature of the study,
objectives, risks, and benefits and they signed a free and informed
consent form. A questionnaire composed of closed questions was
applied in a private environment by a trained professional, and
evaluation of postoperative complications (pain, limited range of
motion of the shoulder ipsilateral to the surgery, infection in the
affected limb, and lymphedema) was performed. Data collection
was carried out from July 2017 to February 2018.

The variables used for the analysis were patient sociodemo-
graphic data (i.e., age, skin color, education, marital status, occu-
pation, social securitylink, and income), clinical data (i.e., surgi-
callaterality, BMI, clinical staging, histological type, histological
grade, and side of the tumor), and treatment data (i.e., breast
surgery, breast reconstruction, axillary approach, chemother-
apy, radiotherapy, hormone therapy, and target therapy), which
were obtained from physical and electronic medical records.

Participants were asked about the following limb care: blood
pressure measurements, injection applications, use of tight objects
in the upper limb ipsilateral to the surgery, limb exposure to heat
(e.g., oven, stove, hot packs, sauna, and hot tubs), cuticle removal
from the hand ipsilateral to the surgery, limb protection against
trauma, carrying out household tasks, performing upper limb
home exercises, and load bearing by the upper limb ipsilateral to
the surgery (the patient was asked if she supports, carries, pulls,
or pushes heavy objects with her limb). The answer options for
all questions were yes or no.

Preventive care was grouped into three categories, to better
assess and understand the results, as follows:

- Assistance care: The patients were asked about performing
blood pressure measurement and injections in the limb
ipsilateral to the surgery. Negative responses to both questions
indicated adherence;
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- Limb care: The patients were asked about the use of tight
objects in the upper limb ipsilateral to the surgery, limb
exposure to heat, cuticle removal from the hand ipsilateral
to the surgery, upper limb protection against trauma, and
carrying out household chores. Positive responses regarding
upper limb protection against trauma and negative responses
for the other questions were categorized as care adherence;

- Exercise-related care: The patients were asked about the
practice of home upper limb exercises and load bearing with
the upper limb ipsilateral to the surgery. Positive responses to
exercise practice and negative responses to limb load bearing
categorized adherence.

Lymphedema was diagnosed through perimetry measure-
ments performed on the day of the interview, measured bilaterally,
using the elbow joint interline as the reference point. Limb cir-
cumference was measured every 7 cm above and below the inter-
line, and limb volume was estimated using the truncated cone
formula (Equation 1):

V=hx(C*+c*+Cc)/12n 4]

Where:
V: the volume and h is the distance between (C) proximal cir-
cumference and (c) distal circumference®*?,

Lymphedema was considered when the difference between the
volumes of the affected limb and the contralateral limb was * 10%.

The evaluation of other postoperative complications was per-
formed as follows: pain (patients were asked about the presence or
absence of pain at the time of evaluation); limited range of motion of
the shoulder ipsilateral to the surgery (it was requested to perform
active movement of the shoulder flexion and abduction; the patients
who presented any functional deficit during the performance of the
movements were considered to have limited movement and those
who did not present a functional deficit were considered not lim-
ited); and infection in the affected limb (participants were asked
about the occurrence of any episode of infection on the affected
limb after surgery and whether they received antibiotic therapy).

A descriptive analysis of patient demographic, clinical, treat-
ments, postoperative complications variables, and main out-
comes (adherence to the guidelines) was performed through a
central tendency measure and data dispersion and frequency
measures analyses. Differences between means were assessed
using the Student’s -test, while differences between proportions
were evaluated using the chi-square test. A significance level of
5% was considered for all assessments.

All statistical analyses were performed using the Statistical
Package for Social Sciences (SPSS) 20.0 software.

Sample size was calculated considering 50% of all patients
as adhering to preventive physical therapy guidelines at a
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significance level of 5%. These parameters indicated the inclu-
sion of 96 women in the study.

RESULTS

A total of 103 women who underwent surgical treatment
with an axillary approach for breast cancer were included
in this study, with a mean age of 58.4 (+12.6). The mean time
between the surgical approach and the conducted inter-
view was 4.74 years (standard deviation 4.98), ranging from
5 months to 21 years.

Most women declared themselves white (55.3%), 79.6% pre-
sented over 8 years of education, 54.4% did not live with a part-
ner, and 68.9% performed household activities as their main
activity. Regarding nutritional status, 77.5% of women were
classified as overweight or obese (Table 1).

Table 1. Sociodemographic, clinical, and treatment characteris-
tics (n=103).

Variables Total N (%)

Age

<59 53 (51.5)

60 50 (48.5)
Skin color

White 57 (55.3

Non-white 46 (44.7
Schooling, years

<8 21 (20.4)

8 82 (79.6)
Marital status

No partner 56 (54.4)

With partner 47 (45.6)
Occupation

Home occupation 71 (68.9)

Active occupation 32(31.1)
Social security link

None 44 (42.7)

Linked 59 (57.3)
Income

<1 minimum wage 43 (41.7)

1-3 minimum wages 47 (45.6)

>3 minimum wages 13 (12.6)
Surgical laterality

Nondominant 48 (46.6)

Dominant 50 (48.5)

Bilateral 5(4.9)

Continue...
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Table 1. Continuation.

Variables Total N (%)

BMI

Adequate 18 (22.5)

Overweight 26 (32.5)

Obese 36 (45.0)
Clinical staging*

Initial (0, 1, 11A) 29 (37.2)

Advanced (IIB, IlIA, llIB, 1V) 49 (62.8)
Histological type*

Invasive ductal carcinoma 91 (89.9)

In situductal carcinoma 5(4.9)

Invasive lobular carcinoma 3(2.9)

Others 3(2.9)
Histological grade*

1 6 (6.5)

2 63 (67.7)

3 24 (25.8)
Tumor side

Right 48 (46.6)

Left 50 (48.5)

Bilateral 5(4.9)
Breast surgery

Mastectomy 83 (80.6)

Conservative 20 (19.4)
Breast reconstruction

Yes 31(30.1)

No 72 (69.9)
Axillary approach

Axillary lymphadenectomy 70 (68.0)

Sentinel lymph node biopsy 33 (32.0)
Chemotherapy

Yes 88 (85.4)

No 15 (14.6)
Radiotherapy

Yes 67 (65.0)

No 36 (35.0)
Hormone therapy

Yes 82 (79.6)

No 21(20.4)
Target therapy

Yes 18 (17.5)

No 85 (82.5)

BMI: body mass index; *differences in values correspond to the lack of
information.

Regarding clinical characteristics, most women (62.8%)
presented advanced cancer staging (higher than IIB) and a his-
tological type categorized as invasive ductal carcinoma (IDC)
(89.9%). Regarding treatment, 80.6% of the patients underwent
mastectomies, 68.0% underwent axillary lymphadenectomies,
85.4% underwent systemic treatment with chemotherapy, 65.0%
underwent radiotherapy, and 79.6% underwent hormone ther-
apy (Table 1).

Considering postoperative complications, 48.5% of all
patients reported pain in the upper limb ipsilateral to the
surgery at the time of the interview, 15.5% exhibited limited
shoulder range of motion, 12.6% indicated they had already
had atleast one episode of limb infection, and 25.2% developed
lymphedema (Table 2).

Regarding the implementation of preventive lymphedema
guidelines, all interviewees claimed to have received the guide-
lines during the postoperative period. Considering adherence
to guidelines, 89.3% of all patients adhered to assistance care,
61.2% adhered tolimb care, and 42.7% performed exercise-related
care (Figure 1).

When evaluating adherence to care-associated factors,
women who underwent chemotherapy (p = 0.030) and AL
(p = 0.017) exhibited greater adherence to care compared to
those who did not undergo these treatments. Regarding limb
care adherence, non-white women (p = 0.048) and those who
underwent AL (p = 0.025) adhered more frequently compared
to patients who did not undergo these treatments. Considering
preventive care adherence through exercise, women presenting
lower education levels (p = 0.013) and those who underwent AL
(p =0.009) adhered to exercise-associated guidelines more fre-
quently (Table 3).

Table 2. Postoperative complications (n = 103).

Variables N (%)

Pain
Yes 50 (48.5)
No 53 (51.5)
Limited range of motion
Yes 16 (15.5)
No 87 (84.5)
Affected upper limb infection
Yes 13 (12.6)
No 90 (87.4)
Lymphedema*
Yes 26 (25.2)
No 77 (74.8)

*There is 10% difference in volume between the upper limbs.
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=Adherence  ® Non-adherence DISCUSSION
The assessments carried out herein were performed concern-
ing patients treated at a single breast cancer referral center.
Although all patients reported having received preventive

89,3

60 S 573 lymphedema guidance by the hospital’s physiotherapy team on
g 50 = = 127 the first postoperative day and indicated that they understood
40 % o % its importance during the interview, only 89.3% of the patients
50 % % adhered to assistance care guidelines, 61.2% to limb care guide-
“ 107 = = lines, and 42.7% to exercise-related care guidelines. Adherence-
12 % % associated factors were related to cancer treatment and patient
Assistance are Limb care Exercise-related care demographic characteristics.
Figure 1. Patient adherence to preventive care of lymphede- Despite the low adherence to exercise-related care, 74.8%
ma guidelines. of the patients did not present upper limb lymphedema, 48.5%

Table 3. Distribution of sociodemographic, clinical, and treatment variables according to adherence to care.

Assistance care Limb care Exercise-related care

Variables

Skin color
White 50 (54.3) 7 (63.6) 30 (47.6) 27 (67.5) 21 (47.7) 36 (61.0)
0.558 0.048 0.180
Non-white 42 (45.7) 4(36.4) 33(52.4) 13 (32.5) 23(52.3) 23(39.0)
Occupation
Home occupation 64 (69.6) 7 (63.6) 41 (65.1) 30 (75.0) 27 (61.4) 44 (74.6)
0.668 0.289 0.152
Active occupation 28(30.4) 4(36.4) 22(34.9) | 10(25.0) 17 (38.6) 15(25.4)
Social security link
None 38 (41.3) 6 (54.5) 31(49.2) | 13(32.5) 23(52.3) | 21(35.6)
0.401 0.095 0.090
Linked 54 (58.7) 5 (45.5) 32(50.8) 27 (67.5) 21 (47.7) 38 (64.4)
Schooling, years
<8 21(22.8) 0(0.0) 14 (22.2) 7(17.5) 14 (31.8) 7(11.9)
0.076 0.562 0.013
8 71(77.2) | 11(100.0) 49 (77.8) | 33(82.5) 30(68.2) | 52(88.1)
BMI
Adequate 16 (22.8) 2(20.0) 9(18.4) 9(29.0) 6(18.2) 12 (25.5)
Overweight 20 (28.6) 6 (60.0) 0.118 | 17 (34.7) 9(29.0) 0.535 | 10(30.3) | 16(34.0) | 0.583
Obese 34 (48.6) 2(20.0) 23(46.9) | 13(42.0) 17 (51.5) 19 (40.4)
Clinical staging
Initial (0, 1, 1A) 28(38.9) | 1(16.7) 18(39.1) | 11 (34.4) 9(27.3) | 20(44.9)
0.279 0.669 0.121
Advanced (IIB, llIA, lIB, IV) 44 (61.1) 5(83.3) 28 (60.9) 21 (65.6) 24 (72.7) 25 (55.6)
Surgical laterality
Nondominant 44 (47.8) 4 (36.4) 28 (44.4) 20 (50.0) 17 (38.6) 31 (52.5)
Dominant 44 (47.8) 6 (54.5) 0.662 31(49.2) 19 (47.5) 0.630 25 (56.8) 25 (42.4) 0.342
Bilateral 4(4.3) 1(9.1) 4(6.3) 1(2.5) 2(4.5) 3(5.1)
Breast surgery
Mastectomy 73(79.3) | 10(90.9) 52(82.5) | 31(77.5) 38(86.4) | 45(76.3)
0.360 0.529 0.200
Conservative 19 (20.7) 1(9.1) 11(17.5) | 9(22.5) 6(13.6) | 14(23.7)
Continue...
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Table 3. Distribution of sociodemographic, clinical, and treatment variables according to adherence to care.

Assistance care Limb care Exercise-related care

Variables

Breast reconstruction

Yes 25(27.2) | 6(54.5) 15(23.8) | 16 (40.0) 10(22.7) | 21(35.6)
0.061 0.081 0.159
No 67 (72.8) | 5(45.5) 48(76.2) | 24(60.0) 34(77.3) | 38(64.4)
Axillary approach
Axillary lymphadenectomy 66 (71.7) 4 (36.4) 48 (76.2) | 22(55.0) 36(81.8) | 34(57.6)
0.017 0.025 0.009
Sentinel lymph node biopsy 26 (28.3) 7 (63.6) 15(23.8) 18 (45.0) 8(18.2) 25 (42.4)
Chemotherapy
Yes 81 (88.0) 7 (63.6) 56 (88.9) | 32(80.0) 38(86.4) | 50(84.7)
0.030 0.213 0.818
No 11(12.0) 4 (36.4) 7(11.1) 8(20.0) 6(13.6) 9(15.3)
Radiotherapy
Yes 62 (67.4) 5 (45.5) 41 (65.1) 26 (65.0) 30(68.2) 37 (62.7)
0.149 0.993 0.565
No 30(32.6) 6 (54.5) 22 (34.9) 14 (35.0) 14 (31.8) 22 (37.3)

BMI: body mass index; Values in bold indicate p<0.05; *p-value: the y? test.

reported pain in the upper limb ipsilateral to the surgery at
the time of the interview, and 15.5% exhibited limited shoul-
der range of motion, all symptoms directly related to over-
load and low limb exercise?**. Sherman et al.”” observed that
guideline adherence increased from 79% to 86% from the
first to the 6-month postoperative assessment and was main-
tained in the follow-up until 12 months after surgery. In this
study, the mean time between surgical treatment and inter-
view was 4.74 years.

Regarding care, adequate adherence (89.3%) was probably
maintained due to an association between health professional
conduct and more sporadic events, such as blood pressure mea-
surements and punctures or injections in the limb ipsilateral to
surgical treatment. The hospital unit where the study was car-
ried out, being a reference hospital in the treatment of breast
cancer, has a well-established routine regarding the nonperfor-
mance of these procedures in the upper limb ipsilateral to the
surgery whenever possible's*.

In this study, most women presenting advanced clinical stag-
ing and underwent radiotherapy adhered to assistance care,
albeit with no statistical significance. Statistical significances
were observed only between this type of care and for patients
undergoing chemotherapy. Studies have observed that both radio-
therapy and chemotherapy present risks concerning lymphedema
development'®?>?*3! In a Brazilian cohort followed at the same
hospital unit, advanced breast cancer stage, lymphatic drain-
age chain radiotherapy, and chemotherapy administration in

the upper limb ipsilateral to surgery increase the risk for limb
lymphedema®.

Concerning limb care, most patients followed the provided
guidelines. Among patients who followed limb care, 76.2% under-
went axillary emptying. According to the literature, patients
who undergo AL display a higher risk of developing lymphedema
compared to those who undergo SLB!323,

At present, significant doubts concerning the real need to fol-
low so many preventive guidelines are in place, as well as which
guidelines are in fact important, and which should be main-
tained. Some studies have not reported associations between
ipsilateral upper limb volume increase and venipuncture surgery,
injections, or blood pressure measurements performed in this
limb****, Ferguson et al.” also reported no association between
lymphedema and upper limb trauma. In contrast, when evaluat-
ing associations between lymphedema and infection, Fu® stated
that women presenting upper limb infection are more likely to
develop lymphedema, and Ferguson et al.” noted that infection
increases risks for developing lymphedema. Other assessments
have also reported significant associations between infection in
the limb ipsilateral to surgery and lymphedema'?*"%3%,

Regarding exercise-related care, over half of the patients
(57.3%) reported not adhering to the recommended guidelines,
bearing weight, and not practicing regular upper limb exer-
cises. The literature reports that physical exercise has emerged
as an important survival recommendation and important ally
inlymphedema prevention. Upper limb exercise is an important

Mastology 2021;31:620210035
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strategy in complex physical therapy as well as a useful tool in
long-term lymphedema management. Exercise programs that
include aerobic and resistance exercise do not trigger or exac-
erbate lymphedema®*. In addition, there is a consensus that
women who undergo surgical breast cancer treatment benefit
from resistance exercise through physical function maintenance
and recoveryin the affected upper limb, as well as a healthy body
composition®*. Concerning patients who adhered to this type
of care, most presented less than 8 years of education and had
undergone AL, demonstrating greater adherence to exercise
practice and care regarding weight bearing with the upper limb
ipsilateral to the surgery.

Axillary lymphadenectomy is the most consistent risk factor for
upper limb lymphedema following breast cancer treatment'2'3*!,
which may explain the greater upper limb exercise adherence of
the patients assessed in this study. Jammallo et al.* demonstrated
that women who underwent AL presented greater postopera-
tive fear compared to those who underwent SLB or who did not
receive axillary surgery. Similar findings were also reported by
McLaughlin et al”, in which persistent concern regarding lymph-
edema was reported by 75% of women who underwent AL and
by 50% of those who underwent SLB at 12 months of follow-up.

Lu et al. carried out a clinical trial in which patients under-
going surgical breast cancer treatment were randomized to
either only receive guidance on preventive lymphedema care or
receive both physical therapy and limb care guidance, and also a
control group, which did not receive any orientation or undergo
physiotherapy. The patients were followed up for 1 year, and the
authors observed that physical therapy associated with preven-
tive care guidance displayed a 65% reduced risk of developing
lymphedema, but did not observe any benefits concerning the
exclusive guidelines for lymphedema prevention, justifying that
the patients who received the guidelines only did not adhere to
care and stating that poor adherence to self-care programs is
capable of preventing treatment success.

This study has a limitation that needs to be considered.
The research did not assess the relationship between adherence
and surgery time in order to observe whether patients who oper-
ated more recently adhered more to the recommendations than
those who operated many years ago.

Physical therapy aims to prevent possible postoperative com-
plications and promote comprehensive care, aiming at better
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CONCLUSIONS
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