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ABSTRACT

Background  The choice of vascular access for systemic therapy administration in breast cancer remains an area 
of clinical equipoise, and patient preference is not consistently acknowledged. Using a patient survey, we evaluated 
the patient experience with vascular access during treatment for early-stage breast cancer and explored perceived 
risk factors for lymphedema.

Methods  Patients who had received systemic therapy for early-stage breast cancer were surveyed at 2 Canadian 
cancer centres.

Results  Responses were received from 187 patients (94%). The route of vascular access was peripheral intravenous 
line (IV) in 24%, a peripherally inserted central catheter (picc) in 42%, and a surgically inserted central catheter (port) 
in 34%. Anthracycline-based regimens were associated with a greater use of central vascular access devices (cvads—
that is, a picc or port; 86/97, 89%). Trastuzumab use was associated with greater use of ports (49/64, 77%). Although 
few patients (7%) reported being involved in the decisions about vascular access, most were satisfied or very satisfied 
(88%) with their access type. Patient preference centred mainly on avoiding delays in the initiation of chemotherapy. 
Self-reported rates of complications (183 evaluable responses) were infiltration with peripheral IVs (9/44, 20%), local skin 
infections with piccs (7/77, 9%), and thrombosis with ports (4/62, 6%). Perceived risk factors for lymphedema included 
use of the surgical arm for blood draws (117/156, 75%) and blood pressure measurement (115/156, 74%).

Conclusions  Most patients reported being satisfied with the vascular access used for their treatment. Improved 
education and understanding about the evidence-based requirements for vascular access are needed. Perceived risk 
factors for lymphedema remain variable and are not evidence-based.
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BACKGROUND

In patients with early-stage disease, adjuvant intravenous 
chemotherapy regimens have substantially improved 
breast cancer–specific survival1. Despite changes in recent 
years in the types of adjuvant chemotherapy used—such 
as the increased use of non-anthracycline-containing  
regimens (for example, docetaxel–cyclophosphamide)—

and longer treatment durations (for example, 1 year of 
adjuvant trastuzumab for her2-positive disease), the 
optimal route of venous access remains unknown2. Every 
vascular access choice, be it a peripheral intravenous (IV) 
line or a central vascular access device (cvad) such as a 
peripherally inserted central catheter (picc) or a surgically 
inserted central line (port), is associated with its own 
benefits and risks2. Peripheral IVs can be easily inserted at 
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a low cost, but they can result in sclerosis of the veins and 
extravasation. A picc can be used for weeks to months, but 
they are associated with physical limitations because of 
their external nature and with a greater risk of infectious 
and thrombotic complications. A port, which is completely 
implanted, can last for months to years, but involves a 
surgical procedure, greater cost, and an increased risk for 
thrombosis. Reliable vascular access is thought to improve 
the patient experience by reducing the number of peripher-
al IV insertion attempts and reducing the risk of peripheral 
phlebitis and chemotherapy extravasation3.

Given the perceived complexity and expertise re-
quired, the choice of vascular access route has typically 
been driven by the medical team in discussion with the 
patient. Although likely considered in the decision-making 
process, rates of potential complications and patient pref-
erences might not be consistently considered in detailed 
discussions2,4. Given the variability in potential vascular 
access choices and patient preferences, we designed a 
survey to describe the patient’s unique experience with 
vascular access during treatment for early-stage breast 
cancer, including their preferences, levels of satisfaction, 
perceived rates of complications, and risk factors for lymph-
edema. The findings are meant to improve vascular access 
strategies and the patient experience by allowing the health 
care team to identify evidence-based needs. The findings 
will also guide the development of educational materials 
addressing current knowledge gaps.

METHODS

Questionnaire Design and Distribution
The survey was developed by clinicians and researchers 
with expertise in survey design, medical oncology, epide-
miology, and knowledge translation. Important themes 
were identified, and survey questions were drafted and 
reviewed by members of the research team. To add validity 
before implementation, the completed survey (supplemen-
tary Appendix 1) was then piloted with 3 patients. Recruit-
ment for the survey ran for 14 weeks from April to June 2016. 
The survey and related documentation were reviewed and 
approved by the Ottawa Health Science Network Research 
Ethics Board. Verbal consent was obtained from all indi-
vidual participants included in the study.

Patients with early breast cancer who had received or 
were currently receiving IV chemotherapy at 2 Canadian 
cancer centres (The Ottawa Hospital Cancer Centre and 
the Irving Greenberg Family Cancer Centre, Ottawa) were 
approached at the time of routine follow-up. A member of 
the health care team asked about their interest in partic-
ipating in the survey. Interested individuals were given 
an information sheet about the study and a copy of the 
survey for completion. Patients were asked for their age, 
type of chemotherapy received, type of vascular access 
used, preferences for vascular access, and details about 
who made the final access decision. Patients were also 
surveyed about complications encountered with vascular 
access and the perceived risk factors for lymphedema. 
No signed consent for the study was sought; consent was 
considered to have been provided if a patient completed 
and submitted the survey. Of 200 surveys prepared for 

distribution, 187 were completed and received by the 
research team.

Statistical Analysis
The survey consisted of close-ended multiple-choice 
questions with the option to select as many answers as 
appropriate, and hybrid questions asking the respondent 
to rate items in order of importance or to estimate rates. 
Responses were summarized descriptively as proportions 
with their 95% confidence intervals in Microsoft Excel 2010 
(Microsoft Corporation, Redmond, WA, U.S.A.). Free-text 
responses were collated to directly address patient con-
cerns or comments for future use in a quality improvement 
project. No formal hypotheses were tested.

RESULTS

Demographics
The survey response rate was 94% (187/200). All respon-
dents were attending either The Ottawa Hospital Cancer 
Centre or the Irving Greenberg Family Cancer Centre. 
Mean age in the respondent group was 55 years (range: 
23–90 years).

Chemotherapy Received
When asked which chemotherapy regimen they had received, 
151 of 187 patients (81%) recalled this information and pro-
vided responses (Table i). The most common regimens were 
fec-d [fluorouracil–epirubicin–cyclophosphamide followed 
by docetaxel (53/151, 35%)], dc [docetaxel–cyclophosphamide 
(42/151, 28%)], ac-t [doxorubicin–cyclophosphamide– 
pacl ita xel (37/151, 25%)] a nd ac-d  [doxor ubici n– 
cyclophosphamide–docetaxel (8/151, 5%)]. The remaining 
11% (16/151) reported receiving another regimen that was 
not among the options provided. Although patients were 
asked to select only 1 answer, 5 respondents selected 2 
answers. Patients were also asked about trastuzumab, 
resulting in 173 responses, with 64 (37%) reporting that 
they received trastuzumab; 82 (47%), that they did not 
receive trastuzumab; and 28 (16%), that they were unsure. 
Although patients were asked to select only 1 answer, 1 re-
spondent selected both “no” and “unsure.” The remaining 
patients did not respond (14/187, 7%).

Decisions About Vascular Access
Of the 187 completed surveys, 179 contained responses 
about the decision for vascular access. Of those 179 respon-
dents, 74% (133/179) recalled a discussion about vascular 
access. The remaining respondents either believed that 
there had been no discussion of vascular access (36/179, 
20%) or were unsure (10/179, 6%). When asked who made 
the decision for vascular access, patients indicated that the 
decision was based primarily on a recommendation from 
the medical oncologist (118/153, 77%), on their personal 
preference (11/153, 7%), or on a recommendation from the 
clinic nurse (6/153, 4%) or a chemotherapy nurse (8/153, 
5%). A small proportion reported that they did not have 
a central line or that the decision was made by another 
member of the team (10/153, 7%).

When asked how a range of factors would affect their 
choice between a picc or a port, the only factor with a large 
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impact on the choice of access method by patients was the 
possibility of a delay in starting chemotherapy (76/158, 
48%). Other factors such as the risk of infection or of throm-
boembolism most often had just a moderate impact at 41% 
(65/158) and 43% (66/155) respectively (Figure 1). Factors 
reported as having no impact on the decision about vascular  
access (Figure  1) included difficult removal (68/157, 
43%), need for frequent flushing (96/154, 62%), physical 
appearance (106/156, 68%), inconvenience for showering 
or swimming (76/157, 48%), and possibility of the device 
being accidentally pulled out (111/153, 73%).

With respect to access type received, 183 responses 
were obtained (Table i). Of those 183 patients, 24% (n = 44) 
reported receiving all chemotherapy through a peripheral 
IV that required an average of 2 attempts at insertion at each 
chemotherapy visit. Most patients received chemotherapy  
through a cvad: 42% (n  = 77) through a picc and 34%  
(n = 62) through a port.

Choice of Vascular Access Based on  
Chemotherapy Regimen
The choice of vascular access was also evaluated based 
on chemotherapy regimen received (Table i). Enough in-
formation for this analysis was provided on 133 surveys. 
Patients were more likely to receive dc chemotherapy by 
peripheral IV (22/36, 61%) than by picc (4/36, 11%) or port 
(10/36, 28%). Anthracycline–taxane combination regimens 
were more likely to be delivered by picc (54/97, 56%) or port 
(32/97, 33%) than by peripheral IV (11/97, 11%).

For the use of trastuzumab, 147 evaluable responses 
were available (Table  i). A higher proportion of patients 
received trastuzumab-containing chemotherapy by port 
(49/64, 77%) than by either picc (7/64, 11%) or peripheral 
IV (8/64, 13%). When trastuzumab was not part of the 
regimen, fewer ports were used (6/82, 7%); piccs (50/82, 
61%) and peripheral IVs (27/82, 33%) were more frequent.

When comparing how the use of trastuzumab with ei-
ther a non-anthracycline-containing or an anthracycline- 
containing chemotherapy regimen affected the choice 
of vascular access, the addition of trastuzumab to a non- 
anthracycline regimen (for example, dc) changed the 
choice of vascular access from predominantly peripheral 
IV (14/16, 88%) to a port (9/13, 69%). Similarly, for regi-
mens containing both an anthracycline and a taxane, the 
addition of trastuzumab changed the most common type 
of access from a picc (41/54, 76%) to a port (23/29, 79%).

Rates of Complications
Overall, 74% of respondents to the questions about com-
plications (136/183) reported no complications with their 
vascular access during treatment (Table ii). With respect 
to delays, patients reported similar rates in the range of 
3%–5% for all vascular access types (peripheral IV: 2/44, 
5%; picc: 4/77, 5%; port: 2/62, 3%). Of patients receiving 
treatment through a peripheral IV, 20% (9/44) reported 
chemotherapy leaking under the skin, and 9% reported 
(4/44) self-perceived poor IV access. The rate of local skin 
infection varied from 9% (7/77) with a picc to 5% (3/62) with 

TABLE I  Characteristics of 187 survey responders

Characteristic Responses
(n)

Response by access type

Overall PIV PICC PORT

Age (years)

Mean 55

Range 23–90

Chemotherapy regimen [n (%)] 151a

DC 42 (28) 22/36 (61) 4/36 (11) 10/36 (28)

FEC-D 53 (35) 6/53 (11) 28/53 (53) 19/53 (36)

AC-T 37 (25) 3/36 (8) 23/36 (64) 10/36 (28)

AC-D 8 (5) 2/8 (25) 3/8 (38) 3/8 (38)

Other 16 (11)

Trastuzumab [n (%)] 173b

Yes 64 (37) 8/64 (13) 7/64 (11) 49/64 (77)

No 82 (47) 27/82 (33) 50/82 (61) 6/82 (7)

Unsure 28 (16)

Vascular access [n (%)] 183

PIV 44 (24)

PICC 77 (42)

PORT 62 (34)

a	 Five patients selected more than 1 answer.
b	 One patient selected 2 answers.
PIV = peripherally inserted intravenous line; PICC = peripherally inserted central catheter; PORT = surgically implanted central catheter; DC = 
docetaxel–cyclophosphamide; FEC-D = 5-fluorouracil–epirubicin–cyclophosphamide, then docetaxel; AC-T = doxorubicin–cyclophosphamide, 
then paclitaxel; AC-D = doxorubicin–cyclophosphamide, then docetaxel.
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a port, with no infections being reported for peripheral IV 
(0/44). The rate of venous thromboembolism was highest, 
at 6% (4/62), in patients with a port; the rate in the picc 
group was 4% (3/77). Mechanical factors, such as the access 
device accidentally being pulled out, was reported more 
often with piccs (7/77, 9%) than with peripheral IVs (1/44, 
2%). Difficult device removal was reported in 5% of patients 
with a picc (4/77) and in 3% of patients with a port (2/62).

Patient Satisfaction and Comments
When asked to rate their satisfaction with the vascular 
access used during their treatment, most patients reported 
being very satisfied (109/179, 61%) or satisfied (49/179, 27%); 
only a few reported being somewhat satisfied (16/179, 9%) 
or not satisfied (5/179, 3%). When given the opportunity 
to advise future patients starting chemotherapy about 
access type, most respondents recommended the type of 
vascular access that they had received and recommended 
that patients follow the advice of their oncology team. 
Those responses were consistent whether patients had a 

peripheral IV or a cvad. Examples of patient comments 
included these:

I would suggest to have a picc line. I don’t like 
needles, and [I] find this less stressful and more 
convenient. Caring for the line is not difficult.

Choose what works best for you. Listen to your 
doctor. Sometimes simple is best—i.e., IV was less 
stressful and less traumatic for me.

Ask lots of questions about the picc line so there 
are no surprises. It was a surprise to me that I 
needed one, which was upsetting at the time. It did 
ultimately serve a good purpose and was easier to 
manage with showering/clothing than anticipated.

Patient-Perceived Risk Factors for Lymphedema
Most patients recognized that lymphedema was a risk 
during treatment for their breast cancer (168/177, 95%). 

FIGURE 1  Factors influencing patient choice for intravenous access. Mod = moderate.

TABLE II  Complication rates self-reported by 183 patients

Variable Patient group

PIV PICC PORT

(n) (%) (n) (%) (n) (%)

Respondents 44 24 77 42 62 34

Delay in chemotherapy start waiting for line insertion 2 5 4 5 2 3

Chemotherapy leaking under the skin 9 20 0 0 0 0

Intravenous line not working 4 9 0 0 0 0

Infection in the skin 0 0 7 9 3 5

Blood clot requiring anticoagulation 0 0 3 4 4 6

Line pulled out accidentally 1 2 7 9 0 0

Difficult removal of the line after chemotherapy completion 0 0 4 5 2 3

PIV = peripherally inserted intravenous line; PICC = peripherally inserted central catheter; PORT = surgically implanted central catheter.
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Patients were also asked to list any member of their care 
team (multiple responses permitted) who educated them 
about the risk for lymphedema. Surgeons were listed most 
often (90/169, 53%), followed by the surgical nurse (77/169, 
46%), chemotherapy nurses (74/169, 44%), and medical 
oncologists (72/169, 43%). Other members of the care 
team—for example, physiotherapists (38/169, 22%) and ra-
diation oncologists (32/169, 19%)—were less often listed as 
providing this education. Patients also reported being told 
about lymphedema by other cancer patients (26/169, 15%), 
the Internet (37/169, 22%), or other sources (2/169, 1%).

Patients who recalled being told to avoid blood draws 
or blood pressure readings using their surgical arm were 
asked if they knew the reason for that advice. Most recalled 
that the reason was to avoid the development of lymphede-
ma (144/178, 81%). A small number reported being unsure 
(17/178, 10%) or never having been told to avoid blood draws 
or blood pressure readings (15/178, 8%). A few respondents 
believed that such use of their surgical arm might increase 
the chance of the cancer returning (2/178, 1%).

When asked about specific factors that would in-
crease the chance of lymphedema developing (multiple 
responses accepted), the most frequently identified risk 
factors included blood draws (117/156, 75%), blood pressure 
measurements (115/156, 74%), and axillary lymph node 
dissection (80/156, 51%). Other factors such as lifting heavy 
objects (67/156, 43%), infection in the arm (62/156, 40%), 
chemotherapy administration in the surgical arm (52/156, 
33%), and use of hot tubs or saunas (51/156, 33%) were also 
selected. The factor least often selected was radiation to the 
axilla (41/156, 26%).

DISCUSSION

Results from the present study highlight the fact that sig-
nificant clinical equipoise still exists with respect to the 
use of vascular access devices in patients receiving che-
motherapy for early-stage breast cancer. Heterogeneity in 
access is seen for the various chemotherapy regimens, but 
also for the same regimens. Use of either an anthracycline 
or trastuzumab was associated with a higher proportion of 
cvad use; in the case of trastuzumab, the cvad was more 
commonly a port. Patients rarely reported being involved in 
the decision about the type of vascular access; nevertheless, 
their satisfaction with their access remained high. Indeed, 
the only factor that stood out as affecting the patient’s deci-
sion for vascular access was avoidance of delay in starting 
chemotherapy.

With respect to complication rates, the risk of chemo-
therapy infiltration with a peripheral IV was self-reported 
as 20%. The rates of extravasation reported in the litera-
ture range from 1% up to 7%5. The high rate reported here 
might reflect recall bias or a difference in the perception 
of the definition of extravasation. With respect to skin 
infection, rates of 9% and 5% were reported for piccs and 
ports respectively. Although no direct comparison can be 
made with patient-reported rates of complications, it is im-
portant to note that one systematic review comparing the 
risks of infection with piccs and with other central vascular 
catheters reported central line–associated bloodstream 
infections in 5.2% of inpatients and 0.5% of outpatients6. 

Similarly, in our survey, self-reported rates of thrombosis 
were 4% for patients with a picc and 6% for those with a 
port, which are again higher than the rates reported in 
systematic reviews7,8.

Finally, with respect to lymphedema, most patients 
recognized the risk. They most often reported being 
informed by their surgeon and surgical nurse, closely 
followed by their chemotherapy nurse and their medical 
oncologist. Current evidence and best practice for the pre-
vention of lymphedema are based on identifying the actual 
risk. To date, the identified risk factors include axillary 
surgery, axillary radiotherapy, obesity, and prior celluli-
tis. The perception that blood draws and blood pressure 
measurements using the surgical arm increase the risk for 
lymphedema continue to be reported by patients, despite 
published data that suggest otherwise9–14. Other historical 
risk factors are also frequently reported by patients15. Rec-
ognized risk factors such as radiation to the axilla were less 
often reported by patients16.

Many myths about the risk factors for the development 
of lymphedema continue to be perpetuated. Based on the 
results of the present survey, educational materials about 
the risks for lymphedema seem to be lacking, and efforts 
should be made to provide patients with reliable informa-
tion. In addition, any strategy for dispelling the myths will 
require the involvement of multiple stakeholders.

When looking at the choice of chemotherapy regimen, 
it appears that our centres used fec-d more often in the 
adjuvant setting than has been reported in systematic 
reviews17. The reported rates of trastuzumab use were also 
slightly higher than published rates, although many pa-
tients were unsure and likely did not receive trastuzumab18. 
Also, women with her2-positive disease might be more 
likely to receive chemotherapy and might therefore have 
been overrepresented in this sample of patients19.

Study Limitations
There are clearly limitations to any survey. This relatively 
small patient sample was accrued from 2 cancer centres in a 
single Canadian city, albeit with a good response rate. There 
also appears to be an overrepresentation of her2-positive 
patients. Because the survey was anonymous, the infor-
mation provided could not be verified using patient charts. 
As a result, responses about complication rates should be 
interpreted with caution. Well-designed randomized con-
trolled trials could ultimately help answer these questions 
with greater certainty. Our group is currently performing 
two such studies (see NCT02632435, NCT02688998, and 
NCT02632435 at http://ClinicalTrials.gov).

CONCLUSIONS

Vascular access strategies are an integral component of 
the patient experience and treatment outcomes. Our study 
supports the fact that anthracycline or trastuzumab che-
motherapy is associated with greater use of cvads. It also 
draws attention to the fact that incorrect perceptions about 
risk factors for lymphedema continue to be propagated and 
that reliable patient education materials are necessary. 
Ultimately, the results of the present study provided the 
rationale for two ongoing clinical trials that, hopefully, 

http://ClinicalTrials.gov
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will answer many important questions related to vascular 
access for breast cancer patients.
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