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Abstract
Background: Radial access during coronary angiography has become an increasingly popular alternative to femoral access. The
procedural outcomes and complications of these two approaches have been thoroughly evaluated; however, no studies have
focused exclusively on the postprocedural quality of life of patients.
Aim: To determine and compare both methods from the patient’s point of view.
Methods: Data were gathered from 165 consecutive patients scheduled for elective coronary angiography (from October
2011 to June 2012). The choice of the access site was left at operator’s discretion. Femoral and radial groups consisted of
91 and 74 patients, respectively. Quality of life was assessed by the Short Form of the McGill Questionnaire and a self-designed
questionnaire (Questionnaire II) consisting of eight questions evaluating the procedure-specific aspects of recovery time. After
three months from index hospitalisation post-discharge interviews were conducted using a modified version of Questionnaire II with an additional two questions.
Results: Patients from the transfemoral approach group characterised their pain (according to McGill Questionnaire) more
often as aching (mean value ± SD: 0.84 ± 1.2 vs. 0.21 ± 0.6; p = 0.003), heavy (0.29 vs. 0.027; p = 0.02), and exhausting (0.22 ± 0.7 vs. 0.07 ± 0.2; p = 0.037). Moreover, in Questionnaire II they indicated tenderness of the puncture site
(0.42 ± 0.8 vs. 0.23 ± 0.07; p = 0.00004) more frequently.
Conclusions: The quality of life of patients who underwent coronary angiography from radial access was remarkably better
in terms of pain characteristic and overall discomfort.
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INTRODUCTION
Femoral artery access (TFA) has been considered for many
years to be a standard approach for invasive coronary procedures. However, transradial access (TRA) has become an
essential alternative for both elective and acute coronary
angiography, offering a substantial decrease in access site
complications (mainly local bleedings) [1, 2] and shorter time
to ambulation. These may lead to reduced costs of hospital
stay [3, 4]. Data on reduced mortality among ST segment
elevation myocardial infarction (STEMI) patients when
treated via radial approach have already been reported [2].
Furthermore, current European Society of Cardiology (ESC)

STEMI guidelines recommend transradial approach as class
IIa provided that it is performed by an experienced operator [5].
According to the World Health Organisation definition,
quality of life (QoL) is an individual’s perception of widely
understood well-being [6]. Thus, it is recognised as an important factor that should be taken into consideration when
comparing and choosing different treatment and diagnostic
strategies, especially in cases of equal efficacy and safety. Importantly, tools specially designed for that purpose allow the
evaluation of patient-cantered consequences due to potential
differences in therapeutic approaches.
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Previous trials have proven the efficacy and feasibility
of transradial catheterisation although the impact on the
QoL of the early convalescence period has not been widely
evaluated [2, 3].
The role of access site choice in post-procedural convalescence is commonly neglected, while it is essential from the
patients’ perspective. The primary aim of the current study
was to compare patient comfort and QoL after transradial and
traditional transfemoral approach during elective coronary
angiography procedures.

METHODS
A series of consecutive patients who underwent elective
diagnostic coronary catheterisation for stable coronary artery
disease were included in the registry study. Data were gathered in the Second Department of Cardiology, Jagiellonian
University Medical College, Krakow, Poland from October
2011 to June 2012.
Qualification for the procedure was in accordance with
current guidelines [7]. All diagnostic coronary angiographies
were performed from radial or femoral access, according to
the operator’s discretion. Patients with an ad hoc percutaneous coronary intervention (PCI) following the angiography
were excluded from this analysis. There were no other exclusion criteria, and all patients not undergoing ad hoc PCI were
included into the study. None of the patients enrolled to the
study received a closure device, due to the standard manual
compression protocols used in our centre. Pain medications
were administered according to the standard regimen based
on current ESC guidelines.
Clinical data were prospectively gathered after the procedure during index hospitalisation.
The level of discomfort following the procedure was assessed by the Short Form of the McGill Questionnaire (Questionnaire I) [8] and a self-designed eight-item questionnaire
evaluating various aspects of recovery time (Questionnaire II)
(Table 1). The McGill Questionnaire is a well-established tool
for assessing the quality and intensity of pain. It consists of
15 descriptors of pain (11 sensory; four affective), present pain

intensity index, and visual analogue scale (VAS). The questionnaire has been shown to be a reliable instrument for measurement of pain in the clinical setting, validated for different
patient populations. In the self-designed questionnaire a series
of eight procedure-specific questions were used. Patients were
requested to rate their discomfort with a numerical scale from
0 to 5 related to particular parts of the convalescence period.
0 was explained to the patients as a lack of discomfort and
5 was explained to the patients as the strongest discomfort
they could ever imagine. Five of the included questions were
access-related: compression after vascular sheath removal
(which relates to amount of discomfort caused by compression), numbness and pain of the punctured limb, feeling of
foreign body (vascular sheath) presence, troublesome bleeding,
or nuisance due to a puncture site haematoma. The remaining two: necessity of long immobilisation and backache, were
related to decreased mobility. In the case of bladder catheterisation for the purpose of the procedure patients were given
the possibility to assess this additional aspect.
Three months after the procedure, follow-up consisting
of re-evaluation of in-hospital QoL was performed. To ensure
the most thorough follow-up, post-discharge interviews were
conducted by telephone in all patients enrolled in the study.
We used a modified version of Questionnaire II (IIA) with two
additional questions appended, targeted at general perception
of convalescence from the time perspective (“How would you
describe your overall discomfort during the hospital stay?” and
“Would you, considering your experience, agree to undergo
coronary angiography again, if necessary?”).
Informed consent for baseline and follow-up interviews
was obtained from all patients enrolled to the study.

Statistical analysis
Data were analysed according to the established statistical
protocols. The results are presented as percentages of patients
or means ± standard deviation (SD) when applicable. Differences between groups were tested using c2 test for categorical
variables and Mann-Whitney test for continuous ones. All tests
were two tailed and a p value of < 0.05 was considered to be

Table 1. Self-designed questionnaire
Could you please rate your discomfort after angiography caused by:

0

1

2

3

4

5

1. Compression after vascular sheath removal
2. Numbness of the punctured limb
3. Foreign body presence
4. Necessity of long immobilisation
5. Punctured limb pain
6. Backache after the procedure
7. Bleeding/puncture site haematoma
8. Bladder catheterisation (if applicable)
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statistically significant. All statistical analyses were performed
using Statistica 10.0 software [Statsoft, Tulsa, Oklahoma, USA].

RESULTS
The study population consisted of 165 patients. There were
74 (45%) patients assigned to the TRA group and 91 (55%)
to the TFA group. There were 51 (68.9%) men in the TRA
and 54 (59.4%) in the TFA group, respectively (p = 0.191).
The mean age in these groups was 63.3 ± 8.4 vs. 64.7 ± 11,
respectively, and they did not differ significantly (p = 0.361).
Patient baseline demographics, past medical history, and
clinical status were similar in both groups.
No significant differences were observed regarding
the time of data collection in both groups. Information
from questionnaires during hospital stay was obtained on
average 1.49 ±0.69 days after the angiography in the TFA
group vs. 1.39 ± 0.68 days in the TRA group (p = 0.310).
There were no differences in overall discomfort between the
groups at the time of hospital interviews (0.41 ± 0.88 in TFA
vs. 0.43 ± 0.81 in TRA group in a six-point scale; p = 0.689).
Using 15 pain characteristics provided by Questionnaire I,
patients from the TFA group characterised their pain more
often as aching (mean value ± SD: 0.84 ± 1.2 vs. 0.21 ± 0.6;
p = 0.003), heavy (0.29 ± 0.7 vs. 0.03 ± 0.2; p = 0.02),
and exhausting (0.22 ± 0.7 vs. 0.07 ± 0.2; p = 0.037).
Moreover, they indicated tenderness of the puncture site
(0.42 ± 08 vs. 0.23 ± 0.07; p < 0.0001) more frequently.
None of the parameters favoured the TFA group.
The scoring of overall pain intensity marked on a visual
scale (maximal value 100 mm) was statistically higher in the
TFA group (34.8 ± 20.1 mm vs. 24.6 ± 18.3 mm; p < 0.001)
(Fig. 1).
At the time of obtaining the QoL scores the majority of
the measures favoured the TRA group. Discomfort associated
with immobilisation was observed less frequently in the TRA
group. In comparison to TFA, inconvenient groin compression dressing and long bed rest was not required to achieve
haemostasis after the procedure, which eliminated back pain.
However, numbing of the punctured limb was indicated as
more bothersome in the TRA group (Fig. 2).
Initially, there was no difference in reported discomfort
level at the puncture site as well as pain level due to manual
compression after vascular sheath removal.
In the three months follow-up (conducted on all
patients, with 87.2% response rate) differences in positive response rate for immobilisation (mean values ± SD:
2.6 ± 1.5 vs. 1.45 ± 0.9 for TFA and TRA group, respectively)
and backache (2.2 ± 1.6 vs. 0.79 ± 1; p < 0.0001) remained
significant. A statistically higher level of pain during compression was reported (0.8 ± 1.1 vs. 0.71 ± 0.9). However, the
difference in punctured limb numbness, which primarily
favoured the femoral cohort, equalised to a non-significant
level in follow-up interviews. Interestingly, patients from both
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Figure 1. The scoring of overall pain intensity in the femoral
artery access and transradial access groups (Questionnaire I)

groups generally tended to describe discomfort as lower in
most scores, with the exception of inconvenience due to bladder catheterisation (Fig. 2). Detailed distribution of the scores
from Questionnaire II and IIA are presented in Tables 2 and 3.
Regarding the additional questions in the follow-up interview, overall discomfort was more often described as lower
in the TRA group (Fig. 3).
The percentage of positive answers of patients who would
agree on diagnostic coronary angiography again, if necessary,
was high and comparable between groups (96.9% vs. 92.7%;
p = 0.26).

DISCUSSION
In the current study it has been proven that TRA is significantly
superior for patients in comparison to TFA when regarding
QoL. The first transradial angiography was described in
1989 [9]. Since then the advantages of TRA over TFA have
been extensively reviewed in the literature; however, just a few
have evaluated QoL in early convalescence when comparing
both approaches [2, 3].
The femoral route is widely used for diagnostic procedures as well as coronary interventions; nevertheless, the
debate on optimal access choice is ongoing.
TRA has been shown to be technically more challenging,
requiring a longer learning curve for the operator, and therefore it
has gained acceptance slowly. Studies have previously indicated
that longer procedure duration, and high use of contrast media
and radiation exposure were associated with TRA [2, 10–14].
However, those are experience-dependent and once the operator has achieved proficiency, little difference is noted in the
rates of successful radial procedures. Accordingly, Ball et al. [15]
observed a consistent reduction in complication rate with higher
use of the transradial route. In the CARAFE study Louvard et al.
[1] showed comparable success rates as with the use of femoral
access with reduced rate of vascular complications.
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A

B

Figure 2. Results from Questionnaire II — baseline (A) and follow-up interview (B)
Table 2. Detailed results from Questionnaire II during hospital stay (% of positive answers in femoral artery access and transradial
access groups, respectively)
Score
Compression after vascular sheath removal
Numbness of the punctured limb
Foreign body presence
Necessity of long immobilisation
Punctured limb pain
Backache after the procedure

1

2

3

4

5

23.1

20.9

11

0

3.3

27

13.5

5.4

4.1

2.7

11

3.3

4.4

2.2

1.1

25.7

12.2

14.9

6.8

6.8

15.4

7.7

3.3

0

1.1

20.3

10.8

5.4

2.7

0

8.8

14.3

19.8

22

20.9

18.9

13.5

10.8

4.1

2.7

16.5

7.7

7.7

3,3

4.4

10.8

14.9

8.1

6,8

4.1

8.8

11

19.8

22

12.1

13.5

16.2

6.8

4.1

5.4

6.6

7.7

4.4

4.4

1.1

Bleeding/puncture site haematoma
(subjective patient’s evaluation)

13.5

5.4

4.1

2.7

1.4

Bladder catheterisation (if applicable)

10.5

10.5

10.5

0

15.8

30

20

30

0

0
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Table 3. Detailed results from Questionnaire IIA in the follow-up (% of positive answers in femoral artery access and transradial
access groups, respectively)
Score

1

2

3

4

5

Compression after vascular sheath removal

22.5

16.3

5

0

2.5

27

12.7

6,3

0

0

Numbness of the punctured limb

17.5

6.3

0

2.5

1.3

17.5

17.5

14.3

3.2

0

11.3

7.5

3.8

0

0

17.5

9.5

0

0

0

11.3

25

27.5

13.8

12.5

25.4

9.5

4.8

1.6

0

21.3

10

6.3

5

1.3

21.9

14.1

9.5

1.6

0

15

5

22.5

16.3

12.5

25.4

11.1

3.2

1.6

3.2

Foreign body presence
Necessity of long immobilisation
Punctured limb pain
Backache after the procedure
Bleeding/ puncture site haematoma
(subjective patient’s evaluation)

13.8

10

10

0

0

15.6

9.3

3.2

0

0

Bladder catheterisation (if applicable)

15.8

10.5

10.5

15.8

10.5

11.1

0

33.3

11.1

0

B

A

Figure 3. Overall discomfort related to the convalescence after the procedure (Questionnaire IIA); A. Femoral artery access
group; B. Transradial access group

Finally, transradial catheterisation was associated with
significant cost reduction, mainly as a result of shorter hospital
stay when performing TRA [3, 16, 17].
Thr recently published RIVAL trial [18, 19] showed that
there was a significant reduction in major vascular complications in the radial group (1.4% radial vs. 3.7% femoral;
p < 0.001) while maintaining a similar procedure success rate.
Considering the increasing use of invasive diagnostic
procedures, it should be emphasised that hospitalisation and
procedure-related discomfort affects not only the physical
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element but also all aspects of well-being, including impairment of daily activities and poor functional status. Undeniably, vascular access for cardiac catheterisation influences
significantly subsequent patient care and post procedural
QoL. Thus, it is essential to introduce a holistic approach in
the clinical decision-making process.
The present study evaluated both procedures from the
patients’ perspective in a standard population undergoing
elective diagnostic cardiac catheterisation, and indicated superiority of the radial approach in comparison to the femoral
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approach. Our outcomes are mostly consistent with other
studies comparing both access sites in terms of QoL.
Patients’ strong preference for transradial procedures
has been previously observed. Cooper et al. [3] measured
health-related QoL in 200 patients referred for cardiac
catheterisation, and reported increased occurrence of backache and access site pain as well as bathroom difficulty in
the TFA group. Those difficulties may be exaggerated in
specific groups of patients, such as the elderly, obese, or
those suffering from chronic arthritis. However, in our study
the patients indicated comparable pain at the access site in
both groups. This may be related to the difference in data
collection time (one week after the procedure, whereas in
our study it was 1.44 ± 0.68 days on average). Moreover,
Copper et al. [3] also demonstrated that TRA was associated
with markedly shorter hospital stay and faster mobilisation,
which improved indexes of QoL in that group. In another
recent study Koltowski et al. [20] proved that radial access is
associated with fewer problems with mobility and self-care,
which is consistent with our study.
In contrast, in the study from Reddy et al. [21] time to
ambulation rather than access site defined the differences
in QoL. Hence, the use of vascular closure devices or 4 F
sheath size for the femoral approach gives results similar to the
transradial approach [21]. On the other hand, closure devices
contribute significantly to the total procedure cost, and data
on the following vascular complication are conflicting [22, 23].
In our study we found the difference in the rates of
early-onset puncture site complications insignificant. However, no objective medical assessment of the occurrence of
bleeding complications was performed for the purpose of
the current study because the main objective was to evaluate
post-procedural comfort only from the patients’ perspective.
Hence, puncture site haematoma and bleeding were regarded
as a positive answer only if patients indicated a measurable
effect on post-procedural discomfort.

Limitations of the study
Our findings should be interpreted in the context of potential limitations. The main limitation of the current study is
the relatively small sample size and lack of randomisation.
Furthermore, patients receiving vascular closure devices
designed for femoral approach, which may promote faster
ambulation compared to the tie of ambulation without using
closure devices, have not been included in the analysis. In
addition, selection of vascular sheath as well as catheter
size might have affected subjective discomfort rating. Our
questionnaire has been developed exclusively for the purpose of the current study, so it has not been validated in
different patient populations. Furthermore, the Polish version of the McGill Questionnaire that we used to evaluate
pain intensity and characteristics was not validated for the
indicated population.

CONCLUSIONS
Our results indicate that the transradial technique for elective coronary angiography is a viable alternative to the traditional transfemoral approach in improving patient comfort
during hospital recovery. The quality of life of patients who
underwent coronary angiography from radial accesses was
remarkably better in terms of pain characteristics and overall
discomfort.
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Porównanie jakości życia pacjentów
po zabiegu planowej koronarografii
z dostępu promieniowego i udowego
Joanna K. Rutka, Krzysztof Bryniarski, Tomasz Tokarek, Grzegorz Dębski, Agata Krawczyk,
Anna Żabówka, Zbigniew Siudak, Dariusz Dudek
II Oddział Kliniczny Kardiologii oraz Interwencji Sercowo-Naczyniowych, Collegium Medicum Uniwersytetu Jagiellońskiego, Kraków

Streszczenie
Wstęp: Użycie dostępu promieniowego przy planowych zabiegach koronarograficznych stało się interesującą alternatywą dla
klasycznego dostępu przez tętnicę udową. Porównanie obu dostępów pod kątem efektywności i bezpieczeństwa jest szeroko opisywane w literaturze. Jednak żadne z dotychczasowych badań nie skupiało się wyłącznie na jakości życia pacjentów
w czasie rekonwalescencji szpitalnej.
Cel: Celem pracy były ocena i porównanie jakości życia po zabiegu planowej koronarografii z dostępu promieniowego
i udowego z perspektywy pacjenta.
Metody: Do badania włączono 165 kolejnych pacjentów. Grupy dostępu promieniowego i udowego liczyły odpowiednio
74 i 91 osób. Jakość życia oceniono za pomocą skróconej wersji kwestionariusza McGill oraz kwestionariusza dedykowanego (Kwestionariusz II) zaprojektowanego na potrzeby tego badania, oceniającego 8 specyficznych aspektów dyskomfortu
pozabiegowego. Po 3 miesiącach od hospitalizacji ponownie oceniono jakość życia w czasie rekonwalescencji szpitalnej,
używając zmodyfikowanej wersji Kwestionariusza II (IIA), zawierającej 2 dodatkowe pytania dotyczące ogólnej oceny komfortu
pozabiegowego z punktu widzenia pacjentów.
Wyniki: Chorzy z grupy dostępu udowego częściej określali ból jako: uciążliwy (śr. ± SD: 0,84 ± 1,2 vs. 0,21 ± 0,6 p = 0,003),
ciężki (0,29 vs. 0,027; p = 0,02) i wyczerpujący (0,22 ± 0,7 vs. 0,07 ± 0,2; p = 0,037). Ponadto częściej wskazywali na ból
w miejscu dostępu jako dokuczliwy (0,42 ± 0,8 vs. 0,23 ± 0,07; p = 0,00004).
Wnioski: Wykorzystanie dostępu promieniowego przy planowych zabiegach poprawia jakość życia i zwiększa komfort pacjentów w okresie rekonwalescencji szpitalnej.
Słowa kluczowe: jakość życia, dostęp promieniowy, dostęp udowy
Kardiol Pol 2016; 74, 1: 68–74
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