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ABSTRACT

Objective: to create, apply and analyze in clinical practice the effectiveness of a bundle
to prevent peripheral vascular trauma to approach the peripheral venous puncture
process. Method: action research with 435 adult participants in an emergency service
from 2011 to 2013. Creation of the bundle for prevention of vascular trauma based on
scientific evidence, ease of operation, observation and measurement with implantation
through an educational intervention of the team of nursing. Effectiveness analyzed by
descriptive and inferential statistics using chi-square. Consecutive sample with 95%
confidence interval. Results: Five stages of the bundle were related to the catheter
fixation, permanence and removal process. The incidence of vascular traumas due to
vein punctures reduced by 46.41% after implantation of the bundle to prevent vascular
trauma associated with emergency peripheral catheterization. Conclusion: The bundle
in clinical practice reduced vascular traumas by venipuncture.

Descriptors: Protocols; Catheterization, Peripheral; Nursing; Nursing Care; Wounds and
Injuries.

RESUMO

Objetivo: criar e aplicar um bundle na pratica clinica e analisar sua efetividade para preven-
¢ao de trauma vascular periférico para abordagem do processo de puncao venosa perifé-
rica. Método: pesquisa-acdo com 435 participantes adultos num servico de urgéncia, no
periodo de 2011 a 2013. Criacdo do bundle para prevencao de trauma vascular baseada
em evidéncias cientificas, com facilidade de operacionalizacéo, observacéo, mensuragao
e implantacao por meio de uma intervencao educativa da equipe de enfermagem. Efeti-
vidade analisada por estatistica descritiva e inferencial, usando o qui-quadrado. Amostra
consecutiva com intervalo de confianca de 95%. Resultados: foram realizadas cinco etapas
do bundle relacionadas ao processo de fixagdo, permanéncia e remogao do cateter. Houve
reducdo de 46,41% na incidéncia de traumas vasculares ap6s aimplantacdo do bundle para
prevencéao de trauma vascular associado ao cateterismo periférico em urgéncia. Conclu-
sao: o bundle, na prética clinica, reduziu a ocorréncia de traumas vasculares decorrentes de
pungao venosa.

Descritores: Protocolos; Cateterismo Periférico; Enfermagem; Cuidados de Enfermagem;
Ferimentos e Lesdes.

RESUMEN

Objetivo: crear, aplicar y analizar en la practica clinica la efectividad de un paquete para
prevenir el traumatismo vascular periférico para abordar el proceso de puncién venosa
periférica. Método: investigacion de accidn con 435 participantes adultos en un servicio de
emergencia de 2011 a2013. Creacion del paquete para la prevencion de traumas vasculares
basado en evidencia cientifica, facilidad de operacion, observacién y medicion con
implantacion a través de una intervencién educativa del equipo de enfermeria. Efectividad
analizada mediante estadistica descriptiva e inferencial utilizando chi-cuadrado. Muestra
consecutiva con intervalo de confianza del 95%. Resultados: Cinco etapas del paquete
se relacionaron con la fijacion del catéter, la permanencia y el proceso de extraccion. La
incidencia de traumas vasculares se redujo en un 46,41% después de la implantacién del
haz para prevenir traumatismos vasculares asociados con cateterismo. Conclusion: el
paquete en la practica clinica redujo los traumas vasculares por venopuncion.
Descriptores: Protocolos; Cateterismo Periférico; Enfermeria; Atencién de Enfermeria;
Heridas y Lesiones.
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INTRODUCTION

Blood vessel punctures in urgency services aim to meet the
therapeutic requirements of required flow/minute infusion, avail-
ability of pathway for medication, and readiness in the effect of
pharmacological conducts. However, they may trigger periph-
eral vascular trauma (PVT)"2, lesions related to the presence of
catheter and/or infused solutions that occur directly in the vessel
oradjacent area, triggered by the therapeutic/diagnostic indica-
tions, users’conditions, situations/circumstances of vulnerability
or technical/technological equipment used®*.

These lesions are manifested by pain, alteration in sensitivity,
color, temperature and integrity of the skin, in the functionality of
the body structure, or in a combination of these clinical evidence®®.

Nurses should work in the peripheral vessel puncture process in
all stages, from installation of intravascular catheter, maintenance and
permeability for therapeutic purposes, removal and care after removal,
which includes the preventive/rehabilitatory form by monitoring the
use of vessels and the emergence of initial manifestations of PVT. In
addition, they should also work in the ongoing diagnosis or vulner-
abilities tracing stage, therapeutic interventions and evaluation of
nursing outcomes until the total remission of PVT manifestations®.

The bundles, based on scientific evidence, are considered a
group of simple and inexpensive interventions related to a care
process to address iatrogenies. Such interventions, when carried
outin conjunction, resultin a better clinical outcome than when
implemented individually. Thus, the conduct of this research is
justified by directing these interventions to the peripheral ves-
sel puncture process, because its implementation may favor the
improvement of the quality of the nursing care directed to the
user served and the management of nursing work processes!'®'",

Moreover, the research is justified because there are gaps in
knowledge about the subject and also by the following arguments:
1) The peripheral venous puncture process is a routine procedure
of the nursing team; 2) Peripheral vascular trauma constitutes one
of the research targets for nurses with the aim of improving care for
users so as to reduce incidence; 3) The need to reorient the work of
nurses as to a routine procedure of their practice that involves the
performance of the nursing team; and 4) The need to redirect the
nurses’practice in the permanent education of their team, from the
perspective of human resources training and commitment of their
team as to education and training based on technical-scientific
foundations that enhance the quality of the professional practice.

OBJECTIVE

Creation and application of a bundle in clinical practice for
prevention of peripheral vascular trauma to approach the pe-
ripheral venous puncture process in urgency service and analyze
its effectiveness by comparing the incidence of vascular trauma
before and after an educational intervention.

METHOD
Ethical aspects

This study met all ethical and legal requirements of research
involving human beings as per the legislation of the National Health
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Council on research involving human beings in Brazil. The projects
of the first and second steps of the research were submitted to
and approved by the Ethics Committee on Research with Human
Beings of the Federal University of Juiz de Fora (CEP/UFJF) under
opinions number 285 of December 20,2010 and number 172,984
of December 13,2012. All participants were included as study sub-
jects after acceptance and signing of the informed consent form.

Study design, location, and period

Action research conducted in an urgency and emergency
service of the Unified Health System (SUS) in a city of Minas
Gerais, Brazil, in the period from 2011 to 2013.

This study was carried out in three steps, namely: 1) analysis
of the incidence of vascular trauma resulting from peripheral
venous puncture; 2) construction, dissemination of the bundle
by educational process with the nursing team and its adoption
in the institutional procedures of the sector; and 3) analysis of
the post-bundle incidence of trauma.

Population, inclusion criteria, and exclusion criteria

People with the following characteristics participated in the
research: subjects aged over 18 years; with varied sociodemo-
graphic characteristics; Glasgow score >14; with first puncture of
each halfin the upper limbs performed by the team of the female
or male observation sector; whose puncture was monitored daily
for the variables of interest until hospital discharge or intravascular
catheter removal with no PVT manifestation observed.

Potential participants were excluded because: the intravascular
catheter was not fixed; they had been punctured in the Mobile
Urgency Care Service; the service user was illiterate and no legal
representative was present to authorize their participation.

There were 244 users participating in the pre-bundle step and
191 in the bundle implementation phase. The research hypothesis
was that the bundle implementation could reduce by 30% the oc-
currence of PVT resulting from nursing practice. This research had
a consecutive sample provided for 435 people after loss replace-
ment with sample estimation using confidence interval (Cl) =95%,
relative risk (RR) = 0.30, and exposed/unexposed ratio = 58.6%.

Study protocol

In the first step of the investigation, the peripheral venous puncture
process was evaluated according to the institutional protocols in force
at the time; in the second step, we created a bundle for prevention
of vascular traumas resulting from peripheral catheterization for the
specificities of the sector under research; and in the third step, the
peripheral venous puncture process was evaluated after the bundle
contents were integrated into the institutional protocol in the sector.

The data collection instrument for evaluation of the venous
puncture process was structured into: 1) characterization of the
participants; 2) determination and measurement of the interven-
ing variables of interest (possible factors triggering the installation
of peripheral vascular trauma); 3) determination of the outcome
variable (vascular trauma); and 4) photographic record of the
ongoing trauma.
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The educational intervention carried out with the nursing
teams addressing the bundle content constituted the second
step of the investigation. It contributed to the restructuring of
the nursing conducts in the peripheral venous puncture process
in the institutional protocol. The seasonality criterion (March to
June) was metin the first and third steps of the research to ensure
similarity in the profile of participants and maintenance of the
professionals during the data collection process. As the peripheral
vessel puncture process evaluation stages occurred at different
times, the participants were unaware of the modification in the
institutional protocol, constituting the only alternative at the time.

The criteria for the creation of the “Bundle for prevention of
vascular trauma associated with peripheral catheterization in
urgency” were structured as follows?: 1) number of interven-
tions <5; 2) independence between the interventions so as
not to compromise the set; 3) joint implementation; 4) easy
execution and introduction into clinical practice to the point of
ensuring confidence in its execution; 5) low operating cost; 6)
no hierarchization of interventions as to level of importance; 7)
intervention selection based on vascular trauma evidence traced
in the first cohort study; 8) compliance with the recommenda-
tions established by the Infusion Nurses Society (INS) infusion
therapy: standards of practice®.

Analysis of results and statistics
The data were consolidated in the program Statistical Pack-

age for the Social Sciences (SPSS) version 20.0 and analyzed by
descriptive and inferential statistics.
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RESULTS

Based on the context of the institutional routine of the urgency and
emergency service investigated for the peripheral venous puncture
process, 244 and 191 punctures were evaluated in the first and third
steps of the investigation, respectively. The participants were sociode-
mographically characterized as follows: 68.1% were men; 40.7% had
brown self-declared skin color; average age of 48.21 years (variability
from 18 to 96 years of age); average of 2.6 days of hospitalization
(variability from less than 24 hours to 34 days); and discharge due to
improvement of the institution’s users in 50.3% of the cases.

Based on the incidence and manifestations of peripheral
vascular traumas traced in the first step of the investigation, we
could establish a connection with potential triggering factors and
interventions that could be adopted in the nursing team practice.

Strategies for construction of the “Bundle for prevention
of vascular trauma associated with peripheral catheteriza-
tion in urgency”

The clinical and theoretical reasoning for the construction of
the “Bundle for prevention of vascular trauma associated with
peripheral catheterization in urgency”was based on: tracing and
incidence of PVT manifestations in the first step of the investi-
gation; analysis of trauma manifestations relative to triggering
factors and selection of nursing interventions based on scientific
evidence to treat and prevent traced traumas, directing them to
the care profile of the urgency/emergency sector investigated
to the point of its application being feasible.

Chart 1 - Construction of the“Bundle for prevention of vascular trauma associated with peripheral catheterization in urgency’, Juiz de Fora, Minas Gerais, Brazil, 2013

Manifestation Nursing interventions to ::T;rl;’:t?;zns
of periph- Possible causes of the installation of peripheral vascular trauma prevent penphe.r:-‘ll va.scular with the sec-
eral vascular trauma and their justifica- tor/profile
trauma tion investigated
Venous puncture near nerves a. Prefer puncture in basilicvein | 1. Fixate the
in distal region h ith
Vesicant/irritating drug infusion in the blood vessel (In situatio%s of urgency, user fraatnse;‘aa:ev::and
condition, and/or bed location i i
Catheter contact with blood vessel intima due to: punctures in joints or in small- this is not always applicable) Ztne(;'f feriii::g
caliber vessels and flexion of the punctured limb for prolonged periods Iatera)l(l to inser-
Pain b. Salinize the peripheral vascu- ti 'ty
Extravasation of IV solutions (blood or drug) to subcutaneous tissue lar catheter with 10 mL of saline | 'OM Site-
solution (0.9%), ifincompatible | 5 Aspirate the
Infusion volume/minute rate incompatible with vessel diameter with the infused drug, 5% dex- cétheter t0 eval-
trose followed by saline, after i
Onset of inflammatory/infectious process each drug infusion :":ttfrgiz;g/;
) ) ) (Drugs used in the sector arenot | gryq infusion
Catheter displacement after venous puncture due to incorrect fixation incompatible with 0.9% saline)
. I . . S s . - ) 3. Salinize the
Infusion and maintained contact of vesicant or highly irritating drug inside ¢ Install motion restriction splint peripheral
the blood vessel. if joint puncture is the best vascular cath-
choice. :
. . g . i . eter with 10 mL
Erythema Venous infusion speed iiwtablte r;1ater|a| unavailablein | 0.9% saline
e sector
Onset of inflammatory/infectious process fafter_each drug
d. Catheter removal without infusion
Catheter displacement after venous puncture due to incorrect fixation angulation in relation to inser- 4. Catheter
tion site : .
Transfixation of the vein during vascular puncture, fixation or due to move- . ;imol\;atl.c\)/\;lt.gout
£ ment of the punctured limb e. Asplr.at'e the catheter to evalu- gulation |
ema ate positive return before drug rfelatu.)n toinser-
Catheter displacement after venous puncture due to incorrect fixation infusion tion site

To be continued
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Chart 1 (concluded)
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Manifestation Nursing interventions to I(';i';’;?;llzns
of periph- Possible causes of the installation of peripheral vascular trauma prevent perlphe'rél va_scular with the sec-
eral vascular trauma and their justifica-
. tor/profile
trauma tion . N
investigated
Reduction of vascular circulation by fixation strangling the punctured limb
Ecchymosis or Transfixation of the blood vessel
hematoma
Blood spill to subcutaneous tissue due to non-hemostasis of the vessel
L o f. Catheter fixation with >. Perform
Continuity Catheter movement inside the blood vessel due to movement of the punc- ; finger pressure
luti tured limb transparent and sterile dress- at puncture site
solution uredim ing and extensor laterally to P
insertion site after catheter
Consequence of the extravasation of drugs to the subcutaneous tissue ’ removal from
Induratum the inside of
Concentration of the infused drug g. Perform ﬁng.er pressure to the vessel for
the puncture site after remov- eight minutes or
Consequence of infectious process installation due to failure in aseptic ing the catheter from the longer time in
Alteration technique inside of the blood vessel for a cases of coadu-
in local tem- period of eight minutes. lation aIteragon
perature Catheter displacement after venous puncture due to incorrect fixation or
vein transfixation with consequent extravasation of infusions
. Consequence of infectious process installation due to failure in aseptic
Secretion .
technique

Chart 1 shows the contents of the construction of this bundle,
implemented in the male and female observation sectors of an
urgency service.

Implementation of the “Bundle for prevention of vascu-
lar trauma associated with peripheral catheterization in
urgency” in clinical practice

After the creation of the “Bundle for prevention of vascular
trauma associated with peripheral catheterization in urgency,”
there was previous scheduling with the nursing teams of the
sectors of all service shifts with small groups of up to four nurses,
nursing technicians, and nursing assistants. On this occasion,
there was the presentation of the PVT incidence rates recorded
in the sectors investigated by means of photograph of the types
of manifestations and the way to prevent them through the
adoption of the bundle items.

The elements of the bundle were demonstrated in the order
of their implementation with the help of the didactic resource
of a video showing the execution to facilitate the understanding
followed by the individual repetition until the doubts were clari-
fied and the initial skill was acquired. The bundle interventions
were incorporated into the institutional routine as a common
practice for all the users of the sectors investigated in the second
stage of the research, making available the material necessary
for its implementation.

The”Bundle for prevention of vascular trauma associated with
peripheral catheterization in urgency” was based on five steps,
namely: 1) fixating the catheter with transparent and sterile
dressing and extensor laterally to insertion site; 2) aspirating
the catheter to evaluate positive return before drug infusion; 3)
Salinizing the peripheral vascular catheter with 10 mL of 0.9%
saline after each drug infusion; 4) removing the catheter with-
out angulation in relation to insertion site; 5) performing finger
pressure at the puncture site after removing the catheter from

the inside of the vessel for eight minutes or longer time in cases
of coagulation alteration.

Effectiveness of the “Bundle for prevention of vascular
trauma associated with peripheral catheterization in
urgency”

In a total of 435 peripheral venous punctures monitored, 143
occurrences of PVT were found before the institutional protocol
was changed, that is, 58.6% of the peripheral venous punctures
evaluated presented at least some type of PVT and, after the
bundle was adopted, there was a decrease to 31.4% of PVT.

There was the possibility of each participant presenting more
than one manifestation of peripheral vascular trauma in the
same puncture site and/or adjacent areas, which led to higher
frequency of manifestations than the total number of traumas
found, that is, a participant that had the outcome of vascular
trauma determined may have presented more than one mani-
festation of trauma concomitantly.

The vascular trauma manifestation incidence pre- and post-
bundle implementation and the Chi-square value (X?) were used
to determine the bundle efficacy significance (Table 1).

With the adoption of the bundle, we observed a reduction
in the incidence of vascular trauma at a higher rate than that
predicted in the hypothesis to be tested (30%), and percentages
above 50% were observed in almost all PVT manifestations result-
ing from peripheral venous puncture, confirmed by significant
X? values, below 0.05.

The evidence of vascular trauma manifestations identified in
the first cohort when analyzed in the light of the results obtained
after the implementation of the bundles allowed to identify some
risk factors for the nursing diagnosis entitled “Risk for vascular
trauma” of the NANDA International Taxonomy, namely: 1) reaf-
firmation of known vulnerability: inadequate available insertion
site; 2) pointed out by the present investigation: instability of the
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intravascular catheter fixation process; digit time pressure after
removal of the intravascular catheter and antisepsis pre-installation
of the catheter and 3) which needs to be further investigated in
subsequent studies: flushing x drug dilution process.

Table 1 - Comparison of the peripheral vascular trauma manifestations
traced in the venous puncture process, before and after the implementation
of the“Bundle for prevention of vascular trauma associated with peripheral
catheterization in urgency’, Juiz de Fora, Minas Gerais, Brazil, 2013

Possible types of trauma Pre bundle Post bundle x
manifestations n % n %
Pain
Catheter insertion site 103 422 41 215 0.000
Venous path 61 25 22 115 0.014
Skin color change
Ecchymosis 21 86 3 1.6 0.000
Hematoma 3 1.2 4 2.1 0475
Localized erythema 11 44 0 0 -
Path erythema 22 9.1 12 6.1  0.000
Functional capacity 17 7 3 1.6 0.164
Edema
Catheter insertion site 37 152 4 2.1 0.000
Widespread 14 57 5 26 0328
Godet signal 8 3.2 1 0.5 0.164
Induratum
General 2 0.8 0 0 -
In the venous path 33 135 13 6.8 0014
Continuity solution
Larger than catheter diameter 31 127 7 3.7 0.000
Localized (catheter site) 30 123 6 3.1 0.000
Secretion 2 0.8 2 1 0.629
Altered temperature
Altered temperature 25 102 2 1 0.001
Total punctures with Trauma 143 586 60 314 0.000

Note: * Fischer Test used when n < 5.

Adherence to the “Bundle for prevention of vascular trauma
associated with peripheral catheterization in urgency” enabled
showing quality in nursing care also by facilitating the visualiza-
tion of the venous catheter insertion site and its adjacent areas,
as shown in Figure 1.

CATHETER FIXATION IN INSTITUTIONAL ROUTINE

18/04/2011 20:36

Figure 1-Image of intravenous catheter fixation in the institutional routine and
afterimplementation of the“Bundle for prevention of vascular trauma associated
with peripheral catheterization in urgency’, Juizde Fora, Minas Gerais, Brazil, 2013
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Accordingly, the care service protocol to guide the professional’s
conduct in clinical practice, when supported by (inter)national
scientific evidence, has positive impacts on the care provided to
people who have their veins punctured for therapeutic purposes.

The impact of the results was limited by the research scenario,
as well as by the participants’short length of stay in the observa-
tion sector where they were being monitored.

DISCUSSION

According to the Infusion Therapy Standards of Practice,
nurses must have continued competence, apply knowledge and
decision-making skills in the practice of infusional therapy and
adhere to the introduction of new equipment and technologies®.

Thus, similarly to the recommendations of other bundles,
whose implementation resulted in significantly reduced inci-
dence of nosocomial infections considered acceptable and not
preventable>'9, the groups were encouraged to adhere to
the changes in the peripheral vessel puncture process through
motivating initiatives, determination of being consistent with
scientific evidence, reaffirmation of the reasons that substantiated
each recommendation (backed validation), and approach based
on dialogue of trust for each proposed element, highlighting
the importance for improving the quality of nursing care and
consequent reduction of iatrogenesis for the patient!'”.

Of the 17 PVT manifestations, only for two — hematoma and
secretion presence at puncture site — there was no reduction in
incidence, which may be justified because these manifestations
are not susceptible to reduction only by the nursing interven-
tions implemented. This finding constitutes a limit of the pres-
ent investigation, because some intervention activities initially
prepared were not applicable in a simple way considering the
institutional profile of care service®*?,

The use of transparent film, as one of the stages of the bundle,
brings as advantages to the traditional fixation process: favoring
the visualization and monitoring of the fixation complex, catheter
insertion site, and adjacent areas; ensuring the effectiveness of
gas exchanges of the skin at the place of its positioning and water
impermeability; reducing the number of dressing changes, and
the team’s working time; and preventing local contamination by
exposure to pathogens!#2'® The film is considered a technology
compatible with its incorporation into nursing practice grounded
on scientific evidence®2",

The use of flushing is also a component present in the bundle,
whose purpose is based on reducing drug interaction, on ensuring
the accuracy of the prescribed dosage, on preventing obstructions
resulting from deposition and crystallization of drugs inside the
catheter and the formation of clot inside the catheter extensor/
needle, with recommendation supported by the literature®.

This investigation was relevant because vascular trauma: 1)
is an incident, preventable problem that can be controlled with
nursing conducts that are neglected in health institutions**'9; 2)
is perceived and reported by the user through physical complaints
and alterations in appearance®*'?; and 3) can be reduced and/or
prevented by using the bundle - a low-cost strategy -, simple and
easy-to-implement conducts, and is based on technical-scientific
evidence with impact on clinical practice®'-1220,
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The results enabled: 1) inferring that nurses have (inter)na-
tional support to approach therapeutically the diagnosis of “risk
for vascular trauma”®; 2) reaffirming the need for nursing care
to have procedural, preventive character based on scientific
criteria; 3) early tracing cases of peripheral vascular trauma to
the point of minimizing their progression and worsening; and 4)
establishing an alignment between care and scientific evidence
in clinical practice.

Study limitations

The study was limited by the application of the “Bundle for
prevention of vascular trauma associated with peripheral cath-
eterization in urgency”in a context that can be overcome by the
replication of the study in other clinical and cultural contexts aim-
ing to: reaffirm its effectiveness in reducing PVTs; reduce hospital
costs of peripheral punctures; improve nursing care; and be used
as a strategy in the educational processes of nursing professionals.

Puncture site evaluation time was a factor with direct influence
on theincidence of observed vascular traumas when considering
that infectious processes — such as the manifestation of secretion
at the puncture site - are characterized by occurring in a longer
observation time, thus being a relevant point to be considered
in future studies.

Further research should be carried out in other contexts, aiming
to reduce the incidence of manifestation of hematoma and pres-
ence of secretion at the puncture site, a goal that was not achieved
in the present research due to the specificities of the sector, of the
users in conjunction with the interventions implemented.
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Contributions to the area of nursing, health, or public policies

The study’s contribution to the area of nursing, health and
public policies is the possibility that the bundle contributes to
the health care of people who have their vessels punctured in an
urgency service of public health care, leading to the adoption of
best health practices aiming to prevent problems and/or reduce
the most common situations of vulnerability found among users.
This is a work practice based on scientific evidence.

CONCLUSION

The bundle created and applied in clinical practice for pre-
vention of peripheral vascular trauma to approach the venous
puncture process in urgency service was shown to be effective
when comparing the incidence of PVT before and after the
educational intervention carried out by nursing professionals,
with a reduction of 46.41%.
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