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Editor Note: This paper is based on the Clinical Lectureship Presentation offered at the CANO/ACIO Annual Conference held in Ottawa

in 2017.

The legacy of lymphedema: Impact on nursing
practice and vascular access

by Gail Larocque and Sheryl McDiarmid
ABSTRACT

Breast cancer is the most common cancer
in women. Breast cancer related lymph-
edema (BCRL) is a chronic condition
characterized by an abnormal accumula-
tion of protein-rich fluid in tissues resulting
in swelling of the upper limb or trunk after
treatment. Lack of consensus on definition,
classification and grading of BCRL has led
to subjective and objective parameters esti-
mating incidence and severity. Prospective
studies estimate the risk of BCRL to be
approximately 21.4% (14.9-29.8). In
patients with axillary lymph node dissec-
tion (ALND), the estimated risk of 19%
(13.5-28.2) was about four times higher
than those patients who had sentinel lymph
node biopsy (5.6%, 6.1-7.9). Seventy per-
cent of these patients will experience BCRL
within two years of surgery, 90% within
three years, and a 1% rate per year there-
after. Many patients who have no high-risk
variables such as mastectomy, ALND and
radiation therapy develop BCRL. Patients
fear this complication, which has no cure
and no proven prevention strategies. Risk
reduction strategies, primarily focused on
reducing trauma to the surgical arm, are
based on anecdotal information and effec-
tively restrict the use of the at-risk limb for
the patient’s lifetime.

ABOUTTHE AUTHORS

Gail Larocque, NP-PHC, BHSc (Nursing), MN,
Nurse Practitioner, The Ottawa Hospital

Sheryl McDiarmid, RN, BScN, MBA, Advanced
Practice Nurse, The Ottawa Hospital

Correspondence: Sheryl McDiarmid, The Ottawa
Hospital, 501 Smyth Road, Ottawa ON K1H 1L6
smcdiarmid@toh.ca

For questions on BRCL: Gail Larocque, Nurse
Practitioner, The Ottawa Hospital
galarocque@toh.ca

194

Although broad risk reduction strategies
have been recommended, the avoidance of
needle sticks has become the most common
strategy practised, enforced through institu-
tional policies and procedures and reinforced
through patient education initiatives and
breast cancer support groups. Large cohort
studies have found no significant associa-
tion between blood draws and intravenous
infusions in the surgical arm and the devel-
opment of BCRL. Current literature sup-
ports that approximately 21% of patients
will develop BCRL, leaving 79% free of the
complication. Due to increased survival,
breast cancer survivors go on to develop
other healthcare issues that may require
vascular access. Therefore, long-held beliefs
with regards to risk factors and preventative
measures need to be challenged. Education
of healthcare providers, patients and support
groups through the dissemination of evi-
dence-based information on the diagnosis,
prevention and treatment of BCRL is neces-
sary to ensure that patients receive the best
care possible with the least risk.

INTRODUCTION

Breast cancer is the most common
invasive cancer in women. In 2017,
approximately 26,000 women were diag-
nosed with breast cancer, 80% of whom
are diagnosed with Stage I or II disease.
Thirty-one percent of patients are diag-
nosed after the cancer has spread to
regional nodes or directly beyond the
primary site, and subsequent treatment
relies upon the pathologic information
from the sentinel node biopsy or axillary
node dissection. Although breast cancer
incidence continues to rise, secondary
to early detection strategies, the overall
breast cancer mortality rate in Canada is
the lowest it has been for 70 years and
has fallen 44% since 1986. The five-year
net survival for breast cancer patients
in Canada is 87%. Even in patients with
metastatic disease, 15% will survive

longer than five years. The median age
of diagnosis is 61 years and these breast
cancer survivors go on to develop other
healthcare issues (Canadian Cancer
Society’s Advisory Committee on
Cancer Statistics, 2017).

Breast cancer related lymphedema
(BCRL) is a chronic condition charac-
terized by an abnormal accumulation
of protein-rich interstitial fluid, result-
ing in swelling of the upper limb or
trunk after treatment for breast can-
cer, and is a feared complication for
patients (Cheng, Deitch, Haines, Porter
& Kilbreath, 2013). Although clini-
cal risk factors are increasingly well
defined, cellular and molecular mecha-
nisms are poorly understood and fail to
explain why patients with similar char-
acteristics, treated identically, develop
secondary lymphedema (LE) and others
do not (Cemal, Pusic & Babak, 2011). A
study by Newman et al. (2012) reported
that approximately 40% of women who
developed BCRL had no high-risk vari-
ables, suggesting these factors were
partial causes at best. Despite this lack
of scientific knowledge, national guide-
lines and standards have been developed
and contain a wide range of strongly
stated recommendations based on
pathophysiology and expert opinion, but
not supported by evidence. Strategies
recommended by healthcare providers
and breast cancer support organizations
to decrease the risk of BRCL effectively
eliminate the use of the atrisk limb
(surgical side) for the patient’s lifetime.

PURPOSE OF PAPER

The primary objective of this paper
is to provide an update on current lit-
erature and recommendations on the
risk factors regarding BCRL and their
management. The secondary objective
is to discuss vascular access options for
patients at risk for developing BCRL.
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There is an abundance of evidence
documenting the influence of mas-
tectomy, axillary lymph node dissec-
tion (ALND), and radiation therapy on
a patient’s risk of developing BCRL.
Mastectomy and, in particular, bilat-
eral mastectomies, has been identified
as increasing the risk for the develop-
ment of BCRL (DiSipio, Rye, Newman,
& Hayes, 2013). In a review of mastec-
tomy patients over a 13-year period,
Basta et al. (2016) demonstrated that
BCRL occurred in 10% of mastectomy
patients, with or without reconstruc-
tion. Similarly, the differences in occur-
rence of BCRL in patients undergoing
ALND compared to sentinel lymph
node biopsy (SLNB) demonstrates the
impact more extensive surgery has on
patient outcomes. BCRL is three to four
times higher (13-19.9% versus 3-5.6%)
when comparing these surgical inter-
ventions (DiSipio et al., 2013; Bromham,
Schmidt-Hansen, Astin, Hasler, & Reed,
2017). Patients with positive nodal dis-
ease, require additional radiation to the
regional lymph nodes, and often the
surgical bed, as well. Reviews in breast
cancer, as well as for other disease sites
(including melanoma, head and neck,
and gynecology), have confirmed that
patients who require regional radiation
have an increased risk of LE (Cormier et
al., 2010; DiSipio et al., 2013; Tsai et al.,
2009; Vieira et al., 2016).

DIAGNOSIS OF
LYMPHEDEMA

Historically, there has been no
international consensus on the defi-
nition of LE, and over the years there
have been a variety of subjective and
objective parameters used to classify
and grade its severity (Bernas, 2013;
International Society of Lymphology,
2016; Levenhagen, Davies, Perdomo,
Ryans & Gilchrist, 2017). In 2016, The
International Society of Lymphology
(ISL) published its latest revision of a
1995 document on the evaluation and
management of peripheral LE that
provides both a clinical classification
and staging severity for LE based on
objective physical findings (Table 1;
Figure 1). More recently, the American
Physiotherapy Association (Levenhagen
et al, 2017) published its clinical

practice guidelines on the diagnosis and
management of upper quadrant LE in
cancer patients.

The diagnosis of LE begins with a
clinical history and physical examina-
tion (Armer et al., 2013, Bernas, 2013;
Levenhagen et al., 2017; Paskett, Dean,
Oliveri, & Harrop, 2012). In unilateral
extremity LE, a key part of the differential
diagnosis is to determine the possibil-
ity of other pathologies known to cause
swelling, such as a new solid tumour,
thrombosis or recurrent disease (Bernas,
2013; ISL, 2016; Levenhagen et al., 2017;
Paskett et al., 2012).

Measurement in Lymphedema
Quantification of limb measure-
ment involves assessing limb volume
and/or circumference. In the studies
reviewed, where objective measure-
ments were utilized, baseline data were
obtained pre-operatively on both limbs
for future comparison. This is of impor-
tance, as studies have demonstrated

that 20% to 30% of patients have ana-
tomic limb asymmetry of between 5%
and 10% unrelated to hand dominance
(Brunelle et al., 2015; Sun et al. 2016).
These data suggest that early studies
on the number of patients reported to
develop BCRL may have been overes-
timated, given most diagnoses were
made without baseline measurements.
Challenges in clinical practice include:
what degree of change in the unilateral
limb measurement constitutes BCRL;
what method of measurement should
be used; and when should intervention
be undertaken.

There are four objective measures
of LE reported in the literature: water
displacement; circumferential mea-
surement; perometry; and bioimped-
ance spectrometry (BIS). Armer et al.
(2013) state that the exact method used
for measurement is not as important as
using a standard, reproducible method,
practised consistently over time. Some

Table 1: Stages of Lymphedema

Stage Signs and Symptoms

(subclinical)

Lymphedema

Stage O: Latent |+ No visible edema or swelling
« Subjective symptoms such as heaviness, tightness or tingling may occur
« Symptoms may present for months/years before swelling occurs

Stage 1: Early

« Visible edema with or without pitting

Lymphedema « Swelling subsides with limb elevation

Stage 2: « Visible edema, usually with pitting
Moderate « Limb elevation alone rarely reduces swelling
Lymphedema « Increase in subcutaneous fat and fibrosis

Stage 3: Severe |« Visible edema

Lymphedema « Pitting is absent

« Enlargement of the affected area
« Thickening of the skin (acanthosis)
« Changes in skin character: thickening, fibrosis, overgrowth

Adapted from: International Society of Lymphology Executive Committee, 2016 p. 173.

Slaga 0 Loft Uniateral Arm  Slage | Left Uniiataral Arm

Figure 1: Stages of Lymphedema

Sage Il Left Uniiateral arm

Stage 111 Lef Uniteral arm

Retrieved from: “Early intervention to prevent lymphedema” n.d.
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methods, though useful in clinical stud-
ies, are both cumbersome and expen-
sive in the general clinical setting
(Sayegh et al., 2017).

The gold standard for measurement
of limb volume is water displacement.
Measurements are done by placing the
limb in a cylinder of water and mea-
suring, by weight, the water displaced
from the vessel giving an almost exact
volume of the limb (Bernas, 2013). This
method is rarely used now given its
inconvenience, time-intensive clean-
ing of equipment between patients,
patient mobility, and the associated time
required for this technique.

Circumferential tape measurement
is an inexpensive, reliable, and highly
accessible way to measure patients’
limbs in a variety of settings. Serial mea-
surements, using this method, have
become the most commonly used tech-
nique in clinical practice (Bernas, Askew,
Armer, & Cormier, 2010). Measurements
are made at designated landmarks, using
a non-stretch tape measure to assess
limb volume changes, and are reproduc-
ible when using a standardized protocol
(Armer et al., 2013; Bernas et al., 2010;
Campanholi, Neto, Pedreira, & Fregnani,
2015; Czerniec et al., 2010). The most
frequently reported measurements are
taken starting at the ulnar styloid then
measured every 10 cm along the arm to
a point 40 cm from the styloid. Limb vol-
ume can be calculated from these mea-
sures by summing the values of the
calculated volume of the truncated cone.
Online calculators are available for ease
of clinical use (e.g. www.armvolume.
com). Manual calculations of volume
show excellent correlation with other
methods, and have validity in the diag-
nosis of LE. Lymphedema is defined as
a = 2 an difference in limb girth from
baseline, or volume difference of >10%
in the atrisk arm (Armer et al., 2013;
Campanbholi et al., 2015; Cormier et al.,
2010; Fu, Ridner, & Armer, 2009; Paskett
etal., 2012; Specht et al., 2013). Tape mea-
surements are not limited by a patient’s
mobility, limb size, or skin condition.

There are newer measurement
devices, such as the perometer, which
calculates total limb volume using
infrared sensors. These measure-
ments are highly reproducible and can

196

be completed within two to three min-
utes bilaterally. Though a valid, reliable,
sensitive measure of limb volume, it is
both expensive and cumbersome for
use in the clinical setting. Perometric
measurements of >200 mls or volume
increase of 5-10% over baseline are
used to define LE (Specht et al., 2013).

Bioimpedance spectroscopy (BIS)
is another measurement technique
reported in clinical studies. The
machine passes low-level electrical
current through the tissues to mea-
sure resistance (impedance) to current,
thereby determining the extracellu-
lar fluid volume. This measurement is
then expressed as an impedance ratio
(Bernas et al. 2010). BIS is quick to com-
plete. However, it is limited to patients
who have undergone only unilateral
breast surgery. This method has good
inter- and intra-reader reliability and
studies suggest that it can detect ‘sub-
clinical’ (asymptomatic) BCRL.

Clinical Examination

Though measurement of the affected
limb has been the most commonly used
method to determine the presence of
swelling, measurement alone is insuf-
ficient for patients with pain and heavi-
ness in their limb (Paskett et al., 2012).
Clinical examination, along with sub-
jective information, should always be
included in screening and diagnosis.
For example, the Stemmer sign can
be easily assessed and is a more sensi-
tive than specific sign in determining
whether a patient may have LE. If the
examiner is unable to pinch skin on the
dorsum of the hand (or foot), this is con-
sidered a positive Stemmer sign and LE
is likely (Green & Goss, 2018).

Ideally, preoperative baseline mea-
surements serve as the best comparison
for future evaluation. However, many
centres do not include these measure-
ments as part of their routine pre-op-
erative assessment. The importance of
these measures is highlighted in the
work by Kilbreath et al. (2016) and Lee
et al. (2015) showing that many patients
have transient swelling in the first
post-operative year. The median time to
development of BCRL has been demon-
strated to range from 18 to 36 months,
and it is suggested that classifying

swelling as BCRL in the first year may
not be appropriate unless swelling has
been present for at least six months
(Kilbreath et al., 2013).

THE ISSUES: AN UPDATE ON
RISKS FOR BCRL

Risk reduction for BCRL has been
directed, historically, at minimizing
stress on the at-risk arm, the premise
being the reduction of load on the lym-
phatic system (Asdourian et al., 2016).
The following sections explore some
of the most frequently discussed issues
around the risk of BCRL and some
of the more current data addressing
these issues. It is important to remem-
ber a statement by Bernas (2013), who
emphasizes that all preventative mea-
sures for BCRL need to be tempered
by the realization that the majority of
patients will never develop BCRL.

Air Travel and Compression Garments

Long haul flights have been asso-
ciated with edema in individuals with
or without LE. It is suggested that low
cabin pressure, limitation of movement,
dehydration and the hypobaric environ-
ment in air travel might be sufficient
enough to create BCRL, particularly in
people where their lymphatic system
may be compromised (Asdourian et al.,
2016).

Patients with a history of lymph node
dissection have often been advised to
avoid air travel or wear compression
garments even without a history of LE
(Cemal et al., 2011). Early work postu-
lated there was a relationship between
LE development and air travel, but the
evidence was poor and often based
on case studies or patient self-report
(Asdourian et al., 2016; Cemal et al.,
2011). These reports suggested that
women who had an axillary lymph node
dissection (ALND) and travelled were
at a 2.5 times greater risk of develop-
ing BCRL than those who did not travel
(Hayes, 2005, in Asdourian et al., 2016).
Graham’s (2002) prospective study
surveyed a group of women who had
undergone ALND and assessed their
exposure to a variety of BCRL risk fac-
tors. None of the women in this study
reported the development or worsening
of BCRL after air travel, and only nine
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women (3%), reported cases of ‘tran-
sient’ swelling. There was evidence
that the women who used precaution-
ary measures (compression) had an
increased risk of BCRL.

More recently, studies have demon-
strated no association between air
travel and the risk of developing BCRL.
Kilbreath et al. (2010) examined the
effect of air travel and BCRL risk by
measuring fluid volume in the at-risk
arms of women with breast cancer. Data
were collected pre-flight, on arrival,
and six weeks’ post-flight. Air travel
did not cause any significant change in
the bioimpedance ratio in the at-risk
arms in the majority of these women.
Subsequently, this same group under-
took a prospective study to identify
women at increased risk of BCRL based
on having had axillary surgery. The
study demonstrated that air travel did
not increase the risk of BCRL regard-
less of the number of nodes removed
(Kilbreath et al., 2016). These data were
supported by Ferguson et al. (2016) who
demonstrated there were no significant
arm volume changes in women based
on number or duration of flights taken.

Exercise

A major concern of patients is the
use of their at-risk arm after LN sur-
gery. For years, patients were advised
to avoid exercise, as it was thought that
the increase in blood flow increased
lymphatic fluid in the affected limb.
Sports such as rowing, golf, tennis, soc-
cer, weight lifting, and running were ill
advised (Cemal et al., 2011).

Systematic reviews examined stud-
ies directly addressing the effect of exer-
cise on the risk of BCRL, and the data
support the notion that strength exer-
cises, particularly when done progres-
sively, does not increase risk (Keilani,
Hasenoehrl, Neubauer, & Crevenna,
2016; Stuiver et al., 2015). These reviews
emphasize that monitoring for signs
and symptoms of BCRL is important
and treatment should be undertaken
should these occur. Several studies have
demonstrated that exercise, including
progressive weight training, improves
strength, enhances quality of life (QOL),
and decreases fatigue without increas-
ing the risk of BCRL (De Groef et al.,

2016; Schmidt et al, 2017; Schmitz,
Speck, Rye, DiSipio & Hayes, 2012;
Winters-Stone, Laudermilk, @ Woo,
Brown, & Schmitz, 2014). The NCI rec-
ognizes the importance of exercise for
the increase in QOL and function, but
also states that controlled exercise is
SAFE in patients with LE (Cemal et al.,
2011).

Body Weight/BMI

The evidence regarding weight and
body mass index (BMI) and the rela-
tionship to BCRL has been well studied,
and there is good evidence to support
recommendations. Early data demon-
strated that BCRL was more than two
times higher in obese patients than
those at “normal” weight. This contin-
ues to hold true with the more conserva-
tive axillary surgery used today.

Prospective studies have consis-
tently demonstrated that a BMI =30 at
diagnosis increases the risk of BCRL
approximately three-fold (Dominick,
Madlensky, Natarajan, & Pierce, 2013;
Ridner, 2011; Basta et al., 2016). Basta et
al. (2016) also demonstrated that a nor-
mal BMI at diagnosis appears to confer
a protective effect against BCRL. Some
authors suggest that patients with a
high BMI preoperatively undergo nutri-
tion counselling, and should be closely
monitored for detection and early treat-
ment of BCRL (Hua-Ping, Jian-Rong, &
Zeng, 2012; Togawa et al, 2014).

Additionally, there has been concern
around weight gain after surgery and
its impact on the development of BCRL.
Though it appears there may be a slight
increase in the risk of BCRL, these stud-
ies show a non-significant difference
when analyzing the change in weight
from pre-operative to subsequent fol-
low-up measurements (Petrek, Senie,
Peters, & Rosen, 2001; McLaughlin et
al., 2008).

Trauma

Medical procedures in the atrisk
arm demonstrate the potential impact of
trauma on the ipsilateral limb. An early
publication by Dawson (1995) followed
315 breast cancer patients who under-
went carpal tunnel surgery (CTS) on
the ipsilateral side. In this series, there
were no new cases of BCRL or infec-
tion. Since then, several reviews and
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prospective studies have examined out-
comes for patients undergoing elective
hand surgery who had ALND for breast
cancer and/or melanoma. These studies
showed no new cases and no exacerba-
tion of existing LE (Baltzer, Harvey, Fox,
& Moran 2017; Gunnoo, Ebelin, Arrault,
& Vignes, 2015; Lee et al., 2015).

Reconstruction/Seroma

Women with mastectomies often
opt for immediate or delayed recon-
structive surgery, done with autologous
tissue or breast implants. Given the sur-
gery is done on the ipsilateral side, stud-
ies have been undertaken to assess the
impact of reconstruction on the risk
of BCRL. These studies compared the
risk for women with or without recon-
struction and analyses based on known
confounding variables. Results have
consistently demonstrated no increase
in the risk of BCRL for women under-
going reconstructive surgery (Basta et
al., 2015; Crosby, Card, Liu, Lindstrom,
& Chang, 2012; Lopez Penha et al., 2014;
Miller et al., 2016; Menezes et al., 2016).

Interestingly, in the surgical stud-
ies, seromas have been identified as an
independent risk factor for the develop-
ment of BCRL in the order of a two- to
three-fold increase (Soares et al., 2014;
Toyserkani, Jorgensen, Haugaard, &
Sorensen, 2017).

Temperature Extremes

Patients at risk of, and those with
BCRL have been advised to be cau-
tious with sudden, prolonged tempera-
ture changes, and to avoid sunburns
and exposure to extremes in tem-
perature. In particular, avoid submer-
sion of the at-risk limb in water above
38.9°C, including the avoidance of
thermal-based heat and cold therapy
(Asdourian et al., 2016). This was based
on the assumption that inflammation
and increased blood flow could result in
increased lymphatic fluid production.

Showalter et al. (2013) examined the
exposure of breast cancer survivors to
30 different lifestyle behaviours. Surveys
were completed every three months for
a year and temperature related risk fac-
tors were included in the analysis (e.g.,
vigorous exercise in the heat, travel to
hot or humid climates, use of hot tubs
and saunas, and the development of
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sun or skin burns). Despite the small
number of patients, only the sauna was
associated with arm swelling. These
patients also reported concurrent skin
abrasions on the affected arm as a com-
plicating factor not further assessed. In
a review by Cemal et al. (2011) there is
documentation of randomized studies
using heat and microwave treatment
for patients with LE that showed pos-
itive effects in lower extremity LE; 75%
of the patients in one large study had at
least a 50% reduction in the measured
LE symptoms.

HISTORICAL PERSPECTIVES
ON VASCULAR ACCESS
AND THE RISK OF BCRL

The first reported case linking BCRL
with needle-stick injury was published
in 1992. Brennan & Weitz (1992) noted
that a patient developed LE 30 years
post mastectomy after initiating fin-
ger sticks to monitor blood sugars.
Brennan (1992) subsequently published
an article building on this theme and
reported strategies to reduce the risk of
BCRL focused on reducing the risk of
limb injury, including needle puncture.
Although there were several recommen-
dations, the avoidance of needle sticks
became the most common preventative
strategy enforced through institutional
policies and procedures and reinforced
through patient education initiatives
and breast cancer support groups.

Historical data from seven studies
conducted between 1970 and 1998, prior
to the wide adoption of venipuncture
avoidance in the surgical arm reported a
24% (6-30%) incidence of BCRL (Petrek
et al, 1998). Current studies where
avoidance of the surgical side is widely
practised, the estimated risk of BCRL is
in the range of 14.9-29.8%. Therefore,
as healthcare professionals, we have per-
formed a single arm study where the vast
majority of patients do not have veni-
puncture in the surgical arm, yet the rate
of BCRL remains approximately 21%.

There are no known clinical tri-
als demonstrating a causal associa-
tion between venipuncture and BCRL.
Studies, primarily retrospective and
subjective, rarely include sufficient
information regarding patient and
treatment characteristics that allow
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for multivariate analysis. Clark (2005),
in a prospective study where 20.7% of
patients developed BCRL, identified
hospital skin puncture (versus none)
as a risk factor. However, there were
no data regarding the time to develop-
ment of BCRL or multivariate analy-
sis that could identify other factors that
may have contributed (e.g., finger prick
for glucose testing for diabetes may be a
surrogate).

Current perspectives on venipuncture
and BCRL

Current literature supports that up
to 15-20% of breast cancer survivors are
at a clinical risk of developing BCRL.
Conversely 80-85% of patients remain
free of BCRL occurrence. Seventy per-
cent of these patients will experience
BCRL within two years of surgery, 90%
within three years and a 1% rate per
year onwards (Cheng et al., 2013). Yet,
100% of patients are instructed to avoid
venipuncture in the surgical arm for
the rest of their lives. A recent publica-
tion from our centre reported that when
patients were asked about specific fac-
tors that would increase the chance of
BCRL, the most frequently identified
risk factor was blood draws on the sur-
gical arm (117/156; 75%). Chemotherapy
administration in the surgical arm was
identified as a risk factor by 52/156
patients (33%), the same number that
identified the use of hot tubs or saunas
as a risk (LeVasseur, et al., 2018). The
perception that venipuncture in the sur-
gical arm increases the risk for BCRL
continues despite published data sug-
gesting otherwise. Other publications
found no association between blood
draws and injections in the surgical
arm and the development of BCRL and
acknowledge that current guidelines are
burdensome to both patients and clini-
cians without any consideration to other
factors that occur when the at-risk arm
is always protected from venipuncture
(Asdourian et al., 2016; Ferguson et al.,
2016; Kilbreath et al., 2016). In sum-
mary, what are supported by evidence
as risk factors for the development of
BCRL are: axillary node dissection; mas-
tectomy; administration of chemother-
apy and/or radiotherapy; obesity; and
the presence of arm swelling.

Approaches to address vascular access
in patients with lymphedema

The following sections provide prac-
tical approaches for addressing the
vascular access needs of patients pre-
senting with a diagnosis of BCRL, those
at risk of BCRL during the first three
years’ post-surgery (where 90% of BCRL
will occur), and those greater than three
years’ post-surgery (where the incidence
is remarkably reduced, but continues
for the patients’ life time). As practice
patterns change, vascular access special-
ists can lead the collaborative effort nec-
essary to ensure information is available
to patients and practitioners to promote
understanding of the risk and benefits
of each vascular access decision.

Reduction in the number and fre-
quency of venipuncture should be a
planning priority. When venipunc-
ture is necessary, employ strategies to
facilitate vessel dilation such as hydra-
tion, topical heat and arm positioning
(Canadian Vascular Access Association,
2019; Infusion Nurses Society, 2016).
The use of vein visualization technol-
ogy such as ultrasound and near infra-
red light may also be helpful in locating
peripheral veins, reducing the number
of attempts and associated trauma.

Phlebotomy

The Clinical and Laboratory
Standards Institute (2017) states that a
phlebotomist requires a physician order
before performing venipuncture on the
atrisk arm. However, they acknowl-
edge that studies are scant and incon-
clusive. There is no time limitation and
the restriction applies whether there is
arm swelling or not. Registered nurses
have a broader knowledge base and the
ability to undertake a thorough assess-
ment and risk/benefit analysis. It is rec-
ommended to use the non-surgical side
if veins are adequate. However, if veni-
puncture becomes problematic, per-
form a risk/benefit analysis and discuss
with the patient and healthcare team, as
use of an adequate vein on the surgical
side may be the best option.

Peripheral intravenous (IV) access
When emergent vascular access is
required, establishing prompt IV access
in the most readily available vein in
either arm should be considered the
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appropriate approach with the least
risk and most benefit. Use a systematic
approach to plan for subsequent and
ongoing access.

As the body of evidence grows, per-
haps the most appropriate timeframe to
introduce change is in patients without
BCRL who are three years post-surgery
where the risk of experiencing BCRL
has markedly decreased to a rate of 1%
per year (Cheng et al., 2013). When the
need for IV therapy arises, the deci-
sion to choose the optimal vein and site
in either arm is the appropriate clin-
ical decision. Choose the best upper
extremity vein for cannulation, limit
the number of attempts and use ster-
ile technique to reduce the risk of infu-
sion-associated complications such as
infiltration, extravasation, phlebitis and
infection (Helm et al., 2015). When LE
is present, avoid the limb for IV access,
as LE contributes to poor tissue perfu-
sion, impairs immune function and
increases the risk, frequency and sever-
ity of infections (Cemal et al., 2011). Use
of veins in the lower extremities has
the potential for medical complications

(e.g. phlebitis, thrombosis, tissue necro-
sis) and should not be performed as a
substitute for the use of adequate veins
in the atrisk arm (Infusion Nurses
Society, 2016). When veins are inad-
equate in the non-surgical arm, initi-
ate a vascular access specialist referral
for assessment and recommendations.
Figure 2 provides a decision tree to
assist in decision making when per-
forming vascular access procedures
in patients greater than three years
post-surgery.

Bilateral  breast cancer poses
unique challenges. In this clinical sce-
nario patients should be given addi-
tional post-operative information that
describes what procedure was per-
formed on each side. It is import-
ant for the vascular access clinician to
understand the impact of therapeutic
and prophylactic mastectomies. The
use of contralateral prophylactic mas-
tectomy has increased over the past
two decades among women diagnosed
with early-stage unilateral breast can-
cer (Asdourian et al., 2017; Yao, Stewart,
Winchester, & Winchester, 2010).

However, unlike the surgical side in
patients with bilateral breast cancer, the
surgical side of a prophylactic mastec-
tomy where no ALND was performed
does not appear to increase the risk
of developing BCRL (Miller, Colwell,
Horick, Skolny, Jammallo, O’'Toole, et
al., 2012).

Central Vascular Access

Every vascular access device option
is associated with its own risks and
benefits, which are often higher than
those associated with peripheral cath-
eters (Piran, et al, 2014; McDiarmid,
et al., 2017). Peripherally inserted cen-
tral catheters (PICCs) placed in the
upper extremity and implanted vascular
access devices (IVADs), placed directly
in the central veins, are the most com-
mon central venous catheters placed in
patients receiving breast cancer ther-
apy (LeVasseur et al., 2018). Ghandi et
al. (2003) reported that the placement
of IVADs on the surgical side did not
increase the incidence of LE. However,
if radiation therapy is planned on the
ipsilateral side, the radiation oncologist

Vascular Access* Algorithm for Breast Cancer Patients > 3 years Post-Surgery**

Does patient have arm swelling on surgical side? |

Yes

Do not use surgical arm

No

Perform phlebotomy, initiate
intravenous or insert peripherally
inserted central catheter into the most
appropriate vein in either arm

arm?

Are veins adequate i the non surgical

Yes
Perform phlebotomy, initiate

surgical side

intravenous or insett peripherally
inserted central catheter into the
most appropriate vein in the non

No
Consult vascular access expert for

assessment and recommendations

* Assumes appropriateness of device has been determined

Figure 2
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Vascular Access* Algorithm for Breast Cancer Patients <3 Years Post Surgery **

| Are veins adequate in the non surgical arm?

surgical side?

Mastectomy

Obesity > 30 BMI
+ Amm swelling

Axillary Node dissection

Receiving or received chemotherapy or radiotherapy

No Yes
Does the patient have 1 or more risk factors on the

Perform phlebotomy. mitiate
intravenous or insert peripherally
mnserted central catheter into the
most appropriate vein in the non

surgical arm

No
Are veins adequate in the surgical arm?

Yes

Consult vascular access expert for
assessment and recommendations

|
No

Consult vascular access expert for
assessment and recommendations

* Assumes appropriateness of device has been determined

Figure 3

will need to consider the composite
material of the device and the impact on
radiation treatment dosimetry and may
request the device be placed on the con-
tralateral side (Gossman, et al., 2009).

The algorithms provided in Figures
2 & 3 are applicable to PICCs. Although
the use of ultrasound guidance has
reduced the complication rate with
PICCs, upper extremity thrombosis
reportedly occurs in approximately
1.4% to 3.3% of patients with breast
cancer (Kang, 2016; Ellis & Satomi,
2017). Adhering to recommendations
maintaining a minimum catheter to
vein ratio of < 45% may decrease cath-
eter-related upper extremity deep vein
thrombosis (Sharp, Cummings Fielder,
Mikocka-Walus, Grech, & Esterman,
2015).

CONCLUSIONS

There is a growing body of evidence
on the risks and management of BCRL
and many areas in which we can make
strides. Firstly, given the issues with
transient swelling post-operatively,

200

Yes
Discuss risk’benefit with patient and health care team

Perform phlebotomy, initiate intravenous or insett
vein in the surgical side

If patient declines. consult vascular access expert for
assessment and recommendations

Document discussion and obtain consent to use surgical arm

peripherally inserted central catheter into the most appropriate

**00% of initial LE diapnosis occurs < 3 years post surgery (Cheng et al | 2013)

and with some chemotherapy regi-
mens, it is important to ensure we
accurately identify the patients who are
at risk or affected. We need to estab-
lish a routine technique to diagnose
BCRL that could be used at individual
centres with standardized documenta-
tion and interpretation. Additionally,
given the large proportion of patients
who have asymmetry in their limbs
unrelated to hand dominance, thought
should be given to establishing base-
line measurements prior to treatment
and medical management.

Long-held beliefs with regard to the
risks factors and preventative measures
need to be challenged. Education of
healthcare providers, patients and sup-
port groups through the dissemination
of evidence-based information on pre-
vention and treatment of BCRL is nec-
essary to ensure that patients receive the
best care possible with the least risk to
their health.

Less invasive diagnostic strategies
such as sentinel lymph node biopsy,
shorter course therapy with HER2/neu

receptor antagonist use, increased inter-
val dosing of bone modifying agents,
and fewer anthracycline based chemo-
therapies are factors to consider when
developing a plan for vascular access
therapy in breast cancer patients. This,
combined with the increasing evidence
base that fails to support a cause-effect
relationship between skin puncture and
the impracticality of complete avoid-
ance of the surgical arm for the rest of
the patient’s life, provides the opportu-
nity to improve recommendations given
to patients. Patients at different risks for
BCRL should be given appropriate pre-
cautionary guidelines.

Finally, developing a designated spe-
cialty service for vascular access and
infusion therapy, with staff members
educated in theory and skilled in prac-
tice, can serve as a resource for best
practice, clinical guidance, policy and
procedure development, and staff train-
ing. Ultimately, it could improve the
overall experience for breast cancer
patients.
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