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Abstract

Objective: to analyze factors associated with peripheral intravenous catheter loss as documented in nursing records. Method: 
retrospective quantitative study based on medical record review, conducted at a general hospital in Campos dos Goytacazes, 
Rio de Janeiro, Brazil. The initial sample comprised 743 medical records from January to October 2023, of which 209 contained 
complete data on these variables: event date, catheter type, event description, interventions performed, and immediate outcome. 
The chi-square test was used, with a 5% significance level (p < 0.05) and 95% confidence intervals. Results: accidental peripheral 
intravenous catheter losses were the most frequent (30.6%) and accounted for 44.6% among patients aged 18 to 64 years; 
phlebitis predominated among older patients. Infiltration was associated with saline flushing used to maintain catheter patency, 
and occlusion was associated with medication infusion. Catheter dwell time was associated with the causes of loss, with occlusion 
occurring more often in recently inserted catheters (<24 hours) and phlebitis in catheters in place for more than 96 hours. 
Conclusion and implications for practice: a high incidence of accidental peripheral intravenous catheter loss was observed, 
associated with risk factors amenable to nursing intervention or monitoring. Technical protocols, staff training, and improved 
nursing documentation are recommended.

Keywords: Catheters; Observational Study; Hospitalization; Nursing Records; Patient Safety.

Resumo

Objetivo: analisar os fatores associados à perda de cateter venoso periférico segundo registros de enfermagem. Método: 
estudo retrospectivo, documental e quantitativo, realizado em hospital geral de Campos dos Goytacazes, Rio de Janeiro, 
Brasil. A amostra inicial foi composta por 743 prontuários de janeiro a outubro de 2023, dos quais 209 continham variáveis 
completas: data do evento, tipo de cateter, descrição do ocorrido, intervenções realizadas e desfecho imediato. Utilizou-se teste 
qui-quadrado, com significância de 5% (p < 0,05) e intervalo de confiança de 95%. Resultados: as perdas acidentais foram as 
mais frequentes (30,6%) e, entre pacientes de 18 a 64 anos, representaram 44,6%; a flebite predominou em idosos. A infiltração 
esteve associada à permeabilização do cateter com flush de solução salina e a obstrução, à infusão de medicamentos. O tempo 
de punção associou-se às causas da perda, com maior ocorrência de obstruções em punções recentes, inferiores a 24 horas, 
e de flebite em acessos com mais de 96 horas. Conclusão e implicações para a prática: houve alta incidência de perdas 
acidentais de cateteres venosos periféricos associadas a fatores de risco passíveis de intervenção ou acompanhamento pela 
enfermagem. Recomenda-se adotar protocolos técnicos, capacitar a equipe e qualificar os registros de enfermagem. 

Palavras-chave: Cateter Venoso Periférico; Estudo Observacional; Hospitalização; Registros de Enfermagem; Segurança do Paciente.

Resumen

Objetivo: analizar factores asociados a la pérdida del catéter venoso periférico documentada en registros de enfermería. Método: 
estudio cuantitativo retrospectivo basado en revisión de registros de enfermería en un hospital general municipal de Campos 
dos Goytacazes, Río de Janeiro, Brasil. De 743 historias clínicas revisadas entre enero y octubre de 2023, 209 contenían datos 
completos sobre fecha, tipo, descripción del evento, intervenciones y desenlace inmediato. Se aplicó la prueba de chi cuadrado, 
con significación del 5% (p < 0,05) e intervalos de confianza del 95%. Resultados: las pérdidas accidentales fueron las más 
frecuentes (30,6%) y representaron el 44,6% en pacientes de 18 a 64 años; la flebitis predominó en adultos mayores. La infiltración 
se asoció con lavado con solución salina para mantener la permeabilidad, y la obstrucción, con infusión de medicamentos. El 
tiempo de permanencia se asoció con las causas de pérdida, con obstrucción más frecuente en catéteres recién insertados 
(<24 horas) y flebitis en aquellos con más de 96 horas. Conclusión: la pérdida del catéter venoso periférico se asoció con 
factores prevenibles mediante intervención o monitoreo de enfermería. Se recomiendan protocolos técnicos, capacitación del 
equipo y mejora de los registros de enfermería. 

Palabras clave: Catéteres; Estudio Observacional; Hospitalización; Registros de Enfermería; Seguridad del Paciente.
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INTRODUCTION
The peripheral intravenous catheter (PIVC) is a device used 

to access the vascular system and is a fundamental component of 
intravenous therapy (IV therapy). Its use enables the administration 
of fluids, medications, blood products, and nutrients, thereby 
supporting therapeutic interventions.1 The device is commercially 
available in short- and long-dwell versions.

PIVC insertion is a common procedure across different care 
settings.2 A cross-sectional study conducted in five Latin American 
countries found that approximately 70% of hospitalized patients 
undergo peripheral intravenous catheterization.3

PIVC use can lead to complications that prolong hospital 
stay, increase hospital costs, and compromise patient recovery.4,5 
Between June 2021 and May 2022, 39,994 complications 
resulting from PIVC use were reported in Brazilian healthcare 
services, corresponding to an estimated occurrence in 50% to 
75% of patients who used the device in the country during the 
same period.6

Procedures related to PIVC use, from device selection 
to insertion, maintenance, and removal, as well as IV therapy 
management, are nursing responsibilities.1,7-9 Safe, high-quality 
care requires the adoption of protocols based on guidelines 
recognized by the Infusion Nurses Society,1 including continuing 
education for nursing professionals.8,9

Nursing care practices during IV therapy are influenced by 
endogenous and exogenous factors, which may compromise 
intravenous access maintenance and patient safety. Endogenous 
factors, related to patient conditions, include extremes of age, 
clinical and metabolic status, physiological conditions, the condition 
of the venous network, psychomotor agitation, movement while 
in bed, and diaphoresis. Exogenous factors include technical 
failures during venipuncture, inappropriate choice of the PIVC and 
insertion site, insufficient catheter securement, lack of monitoring 
of the puncture area, and inadequate patient transport. They also 
include material- and equipment-related factors, such as the 
quality of the securement adhesive, the use of shortextension 
tubing, and the absence of catheter stabilization devices.5,10,11

It is the nursing team’s responsibility to document activities 
related to peripheral intravenous catheterization, the care provided, 
patient reactions, possible complications, and outcomes.10 In 
this context, PIVC loss is frequently documented in patients’ 
medical records.11-14

The term “PIVC loss” is defined as unplanned device removal 
before completion of IV therapy, resulting from complications 
or accidental removal.1 This event may compromise treatment 
continuity, increase the need for new venipunctures, and raise 
patients’ risk of complications. The removal process and insertion 
of another PIVC cause discomfort for patients, their companions, 
and the nursing team.6

Studies on unplanned PIVC loss are scarce.7 The scientific 
literature indicates that guideline- and evidence-based 
recommendations are not fully adopted in health services, 
reinforcing the need for technical updates and the incorporation 
of technologies to improve the safety of PIVC use.15-23

Flushing with preservative-free 0.9% sodium chloride 
solution is recommended to maintain PIVC patency when devices 
are used intermittently or for bolus medication administration, 
clearing the catheter between administrations. In addition, PIVCs 
are kept patent during continuous infusion of normal saline or 
medications.1,6,24,25

Therefore, PIVC management is related to patient safety, 
because device loss may cause preventable harm, making it 
essential to identify the causes of PIVC loss to support preventive 
measures.1,6,14 Thus, this study aimed to analyze factors associated 
with peripheral intravenous catheter loss as documented in 
nursing records.

METHOD
This retrospective, descriptive study with a quantitative 

approach was based on a medical record review and reported 
according to the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) guidelines.

Data were collected between December 2023 and February 
2024 in the Departmental Records Archive of a municipal general 
hospital in Campos dos Goytacazes, in the state of Rio de Janeiro, 
Brazil. This department, the study setting, stores medical records 
and other documents from patients admitted to the medical ward.

The institution had general protocols for controlling healthcare-
associated infections; however, it had no specific protocol for 
intravenous therapy or systematic monitoring of PIVC loss. 
Practices related to device selection, venipuncture technique, 
catheter securement, and medical record documentation were 
guided by the nursing service’s care routines, based on Brazilian 
Ministry of Health guidelines and best practices recommended 
by the Brazilian Health Regulatory Agency (ANVISA).24

During data collection, the institution did not have a 
specialized IV therapy team; PIVC insertion, maintenance, and 
removal were the responsibility of each department’s direct-
care nursing team.

To characterize PIVC loss events in hospitalized patients, 
743 medical records were analyzed, corresponding to the same 
number of admissions to the medical ward between January 
1 and October 10, 2023. Of these, 487 contained records of 
PIVC loss, constituting the study population.

The inclusion criteria were medical records documenting the 
cause of PIVC loss and information on the following variables: 
patient age, method used to maintain catheter patency, and 
catheter dwell time. No exclusion criteria were defined a priori. 
Of these medical records, 258 met the inclusion criteria, and 49 
were classified as sample losses because illegibility or erasures 
prevented data extraction. Thus, the final study sample consisted 
of 209 nursing records.

Data were obtained using forms completed manually by the 
researcher, who, at the time, served as the nurse responsible for 
the Continuing Education department at the institution where the 
study was conducted. This position enabled access to the records 
archive and identification of the medical records of interest, as 
well as selection of those that met the study criteria and scope.
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The data collection instrument was a form developed by the 
authors and composed of the following variables: sex, patient 
age group, cause of PIVC loss, method used to maintain PIVC 

atency, and catheter dwell time. The conceptual and operational 
definitions of the variables used in the analysis are described 
in Chart 1.

Chart 1. Definition of the variables analyzed to characterize peripheral intravenous catheter loss. Campos dos Goytacazes, 
state of Rio de Janeiro, Brazil, 2024.

Variable Conceptual definition Operational definition

Patient age group Patient’s chronological age at 
the time of hospital admission.

Age was stratified into three groups: 18 to 64 years; 
65 to 85 years; and over 85 years. Clinical and epidemiological 

criteria related to vulnerability and risk of vascular complications 
were considered.4

PIVC loss Loss or removal of the 
peripheral intravenous catheter. Nursing records documenting PIVC loss or removal.

Causes of PIVC loss

The causes of PIVC loss 
were identified from the 

descriptions documented in 
nursing records, considering 

the clinical signs and 
manifestations recorded by 

nursing professionals.

Phlebitis was considered present when records described local 
pain, edema, erythema, and/or the presence of a palpable 

venous cord.14

Infiltration was defined as the inadvertent administration of a 
nonvesicant solution into adjacent tissues, identified by notes 

describing edema, cool skin, pallor, slow infusion flow, and absence 
of blood return.14

Catheter occlusion was characterized by interruption of fluid flow 
through the PIVC, with records mentioning resistance to flushing, 
interrupted drip flow, infusion pump alarms indicating occlusion 

or high pressure, and absence of blood return.14

Extravasation was considered present when records indicated 
inadvertent administration of a vesicant solution into 

surrounding tissues, with descriptions of severe pain; erythema, 
possibly progressing to pallor or cyanosis; edema; stiffness; 

blisters or vesicles; and, in some cases, tissue necrosis.14

Accidental loss was defined as the unintentional or 
unscheduled removal of previously functioning PIVCs.1 
Events resulting in PIVC removal were attributed in the 

medical records to sudden patient movement during bathing, 
repositioning, or ambulation.

The term “patient-specific factors” was used for situations in which 
PIVC loss occurred due to patient-specific conditions, such as local 

pain without inflammatory signs.7

Method used to 
maintain PIVC 

patency

Mechanism used to keep 
the peripheral intravenous 

catheter functional and 
unobstructed.1

Categorized as: flushing with 0.9% saline; continuous infusion of 
normal saline; and continuous infusion of prescribed medication.5,6

Catheter dwell time

Time interval between PIVC 
insertion and loss, considering 
the recommended dwell time 

for the device.6

Classified as: PIVC loss within 24 hours of insertion; between 
24 and 96 hours; and more than 96 hours after insertion.1,2
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Thus, the variable “method used to maintain intravenous 
access patency” was categorized according to the mechanisms 
used to keep the PIVC and infusion set lines patent at the time 
PIVC loss was identified. Accordingly, in this study, the following 
methods of maintaining PIVC patency were considered: flushing 
with 0.9% saline, continuous infusion of normal saline, and 
continuous infusion of prescribed medication. These categories 
were defined to investigate whether the PIVC use regimen 
(continuous or intermittent) or the flushing regimen influenced 
the outcome under investigation.

Given that PIVCs should not be replaced before 96 hours,6 the 
variable “catheter dwell time” was categorized by how long the 
venous access had been in place at the time of PIVC loss. Thus, 
in this study, PIVC losses were classified as occurring within 
24 hours of insertion, between 24 and 96 hours, or more than 
96 hours after insertion.

Measurement bias was identified in this study because 
characterizing the causes of PIVC loss required interpreting 
nursing records, introducing potential subjectivity in categorization 
(e.g., distinguishing between infiltration and phlebitis). As a 
mitigation strategy, objective and standardized criteria were 
defined for each PIVC loss category. In addition, nursing records 
were reviewed by two reviewers.

Data were organized in Microsoft Excel 2019, and statistical 
analysis was performed using Minitab®, version 17.1.0. Variables 
were characterized using absolute and relative frequencies (%). 
For bivariate inferential analysis, Pearson’s chi-square test was 
used, with a 5% significance level (p < 0.05) and 95% confidence 
intervals (95% CI).

The study complied with the ethical principles for research 
involving human participants. It was approved by the Research 
Ethics Committee of Universidade Federal Fluminense 
on December 16, 2022, under Opinion No. 5,822,212 and 
Certificate of Presentation for Ethical Review (CAAE) No. 
65455722.3.0000.8160.

RESULTS
A total of 209 nursing records describing PIVC loss events 

were analyzed. Table  1 shows the distribution of the causes 
recorded for these events.

Accidental loss was the most frequent cause (30.6%), followed 
by phlebitis (26.3%), catheter occlusion (23.0%), infiltration 
(11.5%), and patient-specific factors (8.6%). The categories 
with the largest number of cases, accidental loss and phlebitis, 
had narrower confidence intervals, indicating greater precision 
of the estimates compared with less prevalent events, such 
as infiltration and patient-specific factors.

The associations between the variable “cause of PIVC loss” 
and the variables “age group,” “method used to maintain patency,” 
and “catheter dwell time” are described in Table 2.

There was no statistically significant association between 
age group and the cause of PIVC loss (p = 0.0629), although 
patients aged 65 to 85 years had the largest absolute number 
of events across all causes analyzed.

A significant association was observed between the 
cause of PIVC loss and the method used to maintain patency 
(p = 0.0001). When the PIVC was used for continuous normal 
saline infusion, accidental loss predominated (45.2%), followed 
by phlebitis (30.1%). Catheter occlusions were most frequently 
associated with continuous medication administration (41.1%). 
When the catheter was maintained with flushing alone, a 
higher relative frequency of infiltration was observed (28.6%).

There was a significant association between the cause 
of PIVC loss and catheter dwell time (p = 0.0001). Accidental 
losses occurred mainly between 24 and 96 hours after insertion 
(41.1%), whereas phlebitis was more frequent after more than 
96 hours of dwell time (34.4%), indicating a relationship between 
prolonged use and inflammatory deterioration of the venous access. 
Catheter occlusions, in turn, were concentrated among catheters 
inserted less than 24 hours earlier and used for medication infusion, 
suggesting suboptimal or absent flushing in clinical practice.

Table 1. Causes attributed to peripheral intravenous catheter loss events in hospitalized patients at a municipal general hospital 
in Campos dos Goytacazes, state of Rio de Janeiro, Brazil, 2024 (n = 209).

Causes N %
95% CI

LL UL

Accidental loss 64 30.6 24.4 36.9

Phlebitis 55 26.3 20.3 32.3

Catheter occlusion 48 23.0 17.3 28.7

Infiltration 24 11.5 7.2 15.8

Patient-specific factors 18 8.6 4.8 12.4

CI: confidence interval; LL: lower limit; UL: upper limit.
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DISCUSSION
This study found “Accidental loss” to be the predominant 

category, differing from other studies that reported complications, 
such as phlebitis and occlusion, as the most frequent 
causes.10,25-28 The high incidence of accidental PIVC removal 
requiring subsequent intravenous cannulation causes physical 
and emotional harm to patients, increases the nursing team’s 
workload, and raises hospital costs.5

Another complication commonly observed in hospitalized 
patients with PIVCs in place is phlebitis, which in this study 
had an incidence rate of 5.26%, exceeding the 5% threshold 
recommended by the Infusion Nurses Society.1,29 The high 
incidence of phlebitis among patients receiving IV therapy is a 
challenge faced by hospitals worldwide; studies have reported 
rates ranging from 16.7% to 54.5%, identifying phlebitis as 
the most frequent cause of PIVC loss.30-36 Thus, implementing 
training on catheter insertion and maintenance, in accordance 
with guidelines issued by scientific societies and ANVISA, may 
help improve procedural success.6,37,38

In this study, the incidence rate of phlebitis among older 
patients was 61.3%. This finding may be explained by aging-related 
factors, such as immobility or limited mobility, skin and tissue 
fragility, reduced blood vessel elasticity, a higher prevalence of 
chronic diseases, immune system impairment, and lower vascular 
reserve. To prevent phlebitis, the nursing team should consider 
these factors and patient safety measures when performing safe, 
high-quality PIVC insertion, including skin antisepsis, selection of 
an insertion site away from joints, use of over-the-needle catheters, 
hand hygiene, and insertion-site monitoring.11,25,37 Alternative 
routes indicated for frail older adults, such as hypodermoclysis, 
should also be considered.37

Here, the proportion of infiltration was similar to those 
reported in other studies that identified infiltration as a reason for 
PIVC removal: 11.1%, 11.83%, 13%, 0.5%, and 35.5%.12,36,37,39-42 
Infiltration involves injury to the venous wall, with vessel perforation 
and leakage of nonvesicant solutions into the tissues surrounding 
the PIVC insertion site. Risk factors for infiltration are associated 
with the type of intravenous medication infused.1 Thus, infiltration 
may involve circulatory impairment adjacent to the intravenous 
insertion site and, in more severe cases, tissue necrosis, reinforcing 
the importance of nursing care.28

Infiltration adverse events were more frequent (28.6%) in PIVCs 
managed under a saline flushing protocol to maintain vascular 
access patency than in those managed with other methods. 
This finding may be associated with excessive pressure during 
flushing, vascular fragility, catheter gauge, or the administered 
solution’s osmolarity, all of which may cause endothelial injury. 
When  saline flushing is used, regular monitoring and proper 
flushing with 0.9% saline are required to prevent possible 
occlusions and infiltration.5,6

Despite this incidence, saline flushing and positive-pressure 
flushing to maintain the patency of vascular devices used in IV 
therapy are considered safe and economically viable practices 
and provide patients with greater freedom of movement during 
therapy. In this regard, ongoing training for the nursing team helps 
ensure these procedures are performed as recommended.6,25

In this study, catheter occlusion occurred mainly during 
medication administration, when drug crystallization and blood 
clot formation may occur, resulting in interruption of IV therapy.4 A 
Spanish study identified occlusion as the main reason for PIVC 
loss in 74.2% of cases.39 This complication prevents catheter 
flushing or fluid infusion, leading to access removal and subsequent 
intravenous recannulation to continue IV therapy.32,34

Table 2. Association between causes of peripheral intravenous catheter loss by age group, method used to maintain patency, 
and catheter dwell time. Campos dos Goytacazes, state of Rio de Janeiro, Brazil, 2024 (n = 209).

Variable
Causes n (%)

p-value
Accidental loss Phlebitis Catheter 

occlusion Infiltration Patient-specific 
factors

Age group
18 to 64 years 25 (44.6) 11 (19.6) 15 (26.8) 2 (3.6) 3 (5.4)

0.062965 to 85 years 30 (25) 32 (26.7) 28 (23.3) 19 (15.8) 11 (9.2)
Over 85 years 9 (27.3) 12 (36.4) 5 (15.2) 3 (9.1) 4 (12.1)

Method used to maintain patency
Flushing with 0.9% saline 5 (23.8) 4 (19.0) 5 (23.8) 6 (28.6) 1 (4.8)

0.0001Continuous infusion of normal saline 42 (45.2) 28 (30.1) 4 (4.3) 8 (8.6) 11 (11.8)
Infusion of prescribed medication 17 (17.9) 23 (24.2) 39 (41.1) 10 (10.5) 6 (6.3)

Catheter dwell time
Up to 24 hours 18 (75.0) 0 (0) 3 (12.5) 1 (4.2) 2 (8.4)

0.0001Between 24 and 96 hours 39 (41.1) 13 (13.7) 16 (16.8) 19 (20.0) 8 (8.4)
More than 96 hours 18 (20.0) 31 (34.4) 29 (32.2) 4 (4.4) 8 (8.9)
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Using 0.9% saline to maintain and flush intravenous access, 
guided by clinical judgment and each patient’s individual needs, 
can be considered a versatile and safe option because it is 
compatible with a wide range of medications and fluids. Other 
practices include following recommendations from the Centers for 
Disease Control and Prevention (CDC) and ANVISA on a 72- to 
96-hour PIVC dwell time, which may be extended when clinically 
indicated and consistent with institutional best practices.6,43

Implementing safety bundles developed by the Institute for 
Healthcare Improvement (IHI) is another strategy that may help 
reduce PIVC loss. Examples include bundles for central venous 
catheter care, which are designed to reduce risks and prevent 
infections based on scientific evidence, thereby improving care 
quality and patient safety.32-34

Bundles are sets of actions implemented during catheter 
insertion or maintenance. They  include recommendations on 
hand hygiene, maximal barrier precautions, skin antisepsis, and 
insertion-site selection; disinfection of connectors and catheter 
hubs by scrubbing with 70% alcohol for 30 seconds; dressing 
care; and daily review of the continued need for the catheter, with 
immediate removal when it is no longer indicated.32-34

Finally, patient-specific factors warrant attention. These factors 
refer to patient-related characteristics, such as patient-reported 
pain without inflammatory signs, and accounted for 8.6% of the 
causes of PIVC loss in this study. Other studies have reported this 
category in 3.8% of device loss justifications, followed by accidental 
removal without a description of the accidental event, at 5.3%.7,28

The incidence of PIVC loss is an indicator for monitoring 
related care processes and points to shortcomings in procedure 
standardization and staff training. Accordingly, institutional 
protocols based on Infusion Nurses Society guidelines should 
be implemented to guide nursing care and best practices for 
preventing adverse events, including appropriate catheter 
insertion and maintenance techniques; monitoring and early risk 
identification; health education for patients, family members, and 
caregivers; and ongoing staff training.1,9,14,41,44,45

Beyond the procedure itself, professional training should also 
address documentation of the nursing procedure and individualized 
care. Nursing notes are legally recognized as professional acts 
and are essential to ethical, safe care.10,19

CONCLUSION AND IMPLICATIONS FOR PRACTICE
This study identified accidental loss, phlebitis, catheter 

occlusion, and infiltration as the main causes of PIVC loss 
documented in nursing records. Accidental loss predominated in 
cases involving continuous normal saline infusion; phlebitis was 
associated with prolonged catheter dwell time; and occlusions 
were concentrated in catheters used for medication administration, 
suggesting weaknesses in monitoring, flushing technique, and 
ongoing assessment of venous access.

Associations were observed between causes of loss and 
the method used to maintain patency and between these causes 
and catheter dwell time, indicating that care practices related to 
PIVC management may directly affect catheter maintenance. 

These findings suggest that PIVC loss may be associated with 
preventable factors in nursing practice.

The factors associated with PIVC loss identified in this 
study indicate that nursing practices related to device insertion, 
maintenance, and monitoring need strengthening.

Limitations include the lack of control for clinical and care-
related variables that may have influenced PIVC loss, such as 
patients’ health status, the prescribed treatment, and the quality 
of catheter securement. In addition, the single-hospital setting 
limits the generalizability of the results. Therefore, longitudinal, 
multicenter studies that consider clinical variables, securement 
techniques, and different care practices are recommended to 
deepen understanding of the factors associated with PIVC loss.

Continuing education for the team is essential, particularly 
regarding proper PIVC securement; systematic assessment of the 
insertion site, with early risk identification to support preventive 
decision-making; correct flushing technique; and adherence to 
catheter dwell time based on clinical criteria. Thus, adopting 
evidence-based institutional protocols and investing in catheter 
stabilization technologies may help reduce PIVC losses, promote 
patient safety, and optimize care resources.
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