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ABSTRACT

BACKGROUND: Extravasation of non-cytotoxic medications can lead to serious complications such as pain, tissue necrosis, limb
loss, and even death. This descriptive cross-sectional study aims to assess the knowledge levels of emergency department (ED) nurses
regarding extravasation incidents involving non-cytotoxic medications and to highlight the importance of effective management and
prevention.

METHODS: The study was conducted in the EDs of three hospitals in Istanbul, Tiirkiye, between November 19, 2020 and Decem-
ber 31, 2020. A total of 100 ED nurses participated in the study. Inclusion criteria required nurses to be working full-time in the EDs
during the study period and to provide written and verbal consent. The study utilized a survey to assess sociodemographic character-
istics, knowledge of non-cytotoxic medications (e.g., epinephrine), symptoms of extravasation, prevention strategies, and intervention
practices.

RESULTS: The mean age of the nurses was 29.43 years, with 57% female and 73% holding a bachelor’s degree. Among participants,
52% had 0-3 years of ED experience. Ninety-one percent reported not receiving education on extravasation after graduation, and 82%
indicated no extravasation protocol was in place at their workplace. Knowledge about non-cytotoxic medications causing extrava-
sation significantly increased with ED experience (p=0.035). Nurses in units with an extravasation protocol had significantly higher
knowledge levels (p=0.007). Female nurses demonstrated better knowledge of extravasation symptoms than male nurses (p=0.012).
Nurses with a bachelor’s or higher degree had significantly better knowledge than others (p=0.015). The knowledge rate for the ex-
travasation care protocol was 64%, with the most recognized protocol item being “immediately stop the infusion” (97%) and the least
recognized being “aspirate the medication not to exceed 3-5 mL”’ (33%). Strong correlations were found between non-pharmacological
factors and knowledge of non-cytotoxic medications (r=0.601; p<0.001), as well as between knowledge of extravasation care proto-
cols and non-pharmacological factors (p<0.001).

CONCLUSION: The study highlights the need for targeted education and the establishment of institutional protocols for manag-
ing and preventing extravasation in EDs. Nurses' knowledge significantly impacts their adherence to prevention and care protocols.
To ensure patient safety, it is important to provide ongoing education and implement evidence-based intervention protocols for the
management of extravasation in ED settings.
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INTRODUCTION

The primary goals of care provided by Emergency Depart-
ment (ED) nurses in healthcare systems around the world are
to protect health, ensure patient safety, and improve health.
Medication errors are a key indicator of patient safety.l"] The
ED’s multitasking environment, overcrowding, and need for
quick decisions can contribute to medication errors. Medica-
tion administration errors can threaten patient safety, leading
to incorrect treatments, various complications, injuries, limb
loss, and even death.*®! There can be many complications in
the administration of medications. Examples of these compli-
cations include bleeding, hematoma, thromboembolism, infec-
tion, and extravasation of the medication.!®”! Extravasation is
an iatrogenic complication that occurs when medications or
solutions administered to the patient via intravenous (V) infu-
sion leaks into the surrounding tissues such as subcutaneous
tissue, adipose tissue, connective tissue, and muscle tissue,
rather than staying within the vein. Extravasation not only
prolongs the patient's hospital stay but also has an impact on
their daily life; it may cause critical and irreversible local in-
juries. If left untreated, medications that cause extravasation
and are used in the ED can cause tissue necrosis, dysfunction,
and permanent disfigurement.®'l Extravasation injuries and
non-standardized nursing care caused by non-cytotoxic medi-
cations administered by ED nurses may negatively affect the
patient's health and quality of life.l'>'*]

The aim of this descriptive study is to draw attention to the
fact that extravasation can cause serious complications such
as pain, limb loss, tissue necrosis, and death and to determine
the knowledge levels of ED nurses about extravasation. Al-
though the causes, symptoms, and nursing process of extrava-
sation have been addressed in various independent articles in
the literature, the knowledge levels of nurses about extravasa-
tion have not been examined in detail and systematically. This
study aims to fill this gap in the literature.

MATERIALS AND METHODS

Design and Setting

This descriptive cross-sectional study was conducted in the
Emergency Departments of three hospitals located in Istan-
bul, Tirkiye, under the jurisdiction of the Ministry of Health,
between November 19, 2020 and December 31, 2020. The
sample included 100 ED nurses (n=100) who met the inclu-
sion criteria and were actively working in the EDs during
the study period. The minimum required sample size was
calculated using the G*Power software with a 95% power
(«=0.05), resulting in 76 participants. To ensure sufficient
statistical power and account for potential non-responses or
data loss, the final sample consisted of 100 participants, ex-
ceeding the minimum required sample size.

Inclusion Criteria

The study included ED nurses who were working full-time in
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the Emergency Departments of the selected hospitals during
the study period and who agreed to participate by providing
both verbal and written consent.

Exclusion Criteria

Nurses who were excluded from the study included those
who refused participation or did not provide the necessary
verbal and written consent, part-time workers, nurses on
leave, those with physical or psychological conditions that
hindered participation, and those who were assigned to dif-
ferent units during the study period. Nurses who left their
positions during the study period were also excluded.

Data Collection Process and Data Collection Tools

The data collection tool was developed by adapting questions
from existing literature and previous studies on extravasation
injuries and related practices.?®'*l To ensure the validity and
relevance of the survey, the opinions of five nurse academi-
cians with expertise in the field were sought. Their feedback
was incorporated into the final version of the survey, leading
to revisions in wording and structure. The expert validation
process confirmed that the tool was both valid and reliable
for assessing the knowledge and practices of ED nurses re-
garding non-cytotoxic medication extravasation.

A pilot study was conducted with a small sample of ED nurses
to test the reliability and clarity of the survey. The feedback
from the pilot study confirmed that the questions were clear
and understandable, and the survey was revised accordingly.

The final survey included questions regarding the sociodemo-
graphic characteristics of ED nurses, such as age, education,
and work experience. It also assessed their knowledge about
non-cytotoxic medications, such as epinephrine, used in the
ED that may cause extravasation. The survey further ex-
plored their understanding of extravasation symptoms, pre-
vention strategies, and the interventions they would imple-
ment when dealing with extravasation injuries. Additionally,
nurses were asked to respond to protocol-based statements
concerning the current practices they would follow in manag-
ing extravasation.

Ethical Considerations

The study was conducted in accordance with the ethical
principles outlined in the Helsinki Declaration, ensuring the
privacy and confidentiality of all participants. The survey was
administered only after obtaining written consent from each
participant. Personal and medical information was kept confi-
dential, with all data stored securely. The study received ethi-
cal approval from the Istanbul University-Cerrahpasa, Social
and Human Sciences Research Ethics Committee (January 7,
2020, decision no: 2019/165) and the necessary institutional
permissions from the Ministry of Health.
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Data Analysis

The collected data were analyzed using SPSS version 25.0
(IBM Corp., Armonk, NY, USA). Descriptive statistics (e.g.,
frequencies, percentages, means, medians, and standard devi-
ations) were calculated to summarize the sociodemographic
characteristics and responses of the participants. To examine
differences between groups, the Independent Samples t-test
was used for continuous variables, and One-Way Analysis
of Variance (ANOVA) was used to compare means across
different groups. When significant differences were found
in the ANOVA, multiple comparisons were conducted us-
ing the Tukey test. The relationship between two continuous
variables was assessed using the Pearson correlation test. A
significance level of p<0.05 was applied for all statistical tests,
and results were evaluated within a 95% confidence interval.

RESULTS

The mean age of the participating ED nurses was 29.43
(standard deviation [SD]=5.90). It was determined that 57%
(n=57) of them were female, and 73% (n=73) had received a
bachelor’s degree. When looking at their ED experience, ED
nurses with 0-3 years of experience comprised 52% (n=52)
of the study. Ninety-one percent (n=91) of the ED nurses
stated that they had not received any education on extrava-
sation after graduation, and 82% (n=82) indicated that there
was no extravasation protocol implemented in their work-
place (Table ).

With the increase in the ED experience of ED nurses, it was
determined that their knowledge about the extravasation
potential of non-cytotoxic medications increased (p=0.035).
Depending on whether there was an extravasation protocol
implemented in the unit where ED nurses worked, it was
found that ED nurses had significantly higher knowledge lev-
els regarding non-cytotoxic medications causing extravasa-
tion (p=0.007) (Table 2). When the extravasation symptom
knowledge levels of ED nurses were examined according
to gender, it was determined that women had a statistically
significantly higher level of knowledge about extravasation
symptoms compared to men (p=0.012). It was found that the
extravasation symptom knowledge levels of ED nurses varied
significantly according to their educational level (p=0.015);
the group with the highest knowledge level about extrava-
sation symptoms was composed of ED nurses with a bach-
elor’s degree and postgraduate education (Table 2). When
looking at the knowledge level of ED nurses about the ex-
travasation prevention protocol according to their sociode-
mographic and professional characteristics, it was observed
that the knowledge levels of ED nurses regarding the extrava-
sation prevention protocol varied significantly according to
their educational level (p=0.033); the group with the highest
knowledge level about the extravasation prevention protocol
was composed of ED nurses with a bachelor’s degree and
postgraduate education (Table 2).

When the knowledge levels of ED nurses regarding the ex-
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travasation care protocol were examined, the rate of being
knowledgeable was determined as 64% (n=64); it was found
that the protocol item about which ED nurses were most
knowledgeable was "immediately stop the infusion," with a
rate of 97% (n=97), and the least knowledgeable protocol
item was "aspirate no more than 3-5 mL of the medication,"
with a rate of 33% (n=33) (Table 3).

The Pearson correlation coefficients (r) demonstrate sig-
nificant relationships between nurses' knowledge levels and
their extravasation management practices. The strongest
correlation was observed between non-pharmacological fac-

Table I. Sociodemographic and professional characteristics
of emergency department nurses

Variables N*
Number of nurses 100
Age, years# 29.415.9
Age group

<30 years 66

230 years 34
Sex: Female 57
Education

High School 10

Associate's Degree 13

Bachelor's Degree 73

Graduate Degree 4
Hospital

A 33

B 33

C 34
Duration of professional experience

<3 years 38

4-6 years 27

7-10 years 8

2| | years 27
Emergency department experience

0-3 years 52

4-6 years 17

7-10 years 15

21| years 16
Received extravasation training after graduation

Yes 9

No 9l
Implementation of extravasation protocol in the work unit

Yes 18

No 82

#Meanzstandard deviation; *Number and percentage are the same value.
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Table 2. Nurses' knowledge levels on factors causing extravasation and prevention protocols according to their sociodemographic
and professional characteristics
Knowledge of Knowledge of Knowledge of
Non-Cytotoxic Extravasation Extravasation
Medications Symptoms Prevention Protocol

Variables XiSD P Value XiSD P Value XiSD P Value
Sex 0.722 0.012 0.820

Female 7.8+4.7 3.4+0.7 9.543.1

Male 7.5%4.6 3.1+0.8 9.3%3.3
Education 0.380 0.015 0.033

High School 7.9+4.9 2.9+0.6 72433

Associate's Degree 6.0%4.1 29+1.1 8.7+3.8

Bachelor's & Graduate Degree 7.9+4.7 3.4+0.7 9.84£2.9
Emergency Department Experience 0.035 0.459 0.662

0-3 years 7.5%4.5 3.3x0.7 10.41£2.3

4-6 years 6.4+4.9 3.0+0.7 8.4+3.5

7-10 years 6.8+4.5 3.3+0.9 9.313.9

2| years 10.6£3.9 3.3x0.7 9.2+3.5
Received extravasation training after graduation 0.007 0.561 0.447

Yes 10.3+4.7 3.2+0.8 89133

No 7.1x4.5 3.3x0.7 9.5%3.2

X: Mean; SD: Standard deviation. *P value was evaluated with the Mann-Whitney U test, with p<0.05.

tors, that is, elevation, cold/heat application, etc., and non-
cytotoxic medications knowledge, with a correlation coef-
ficient of r=0.601 (p<0.001), indicating a strong relationship
between these two variables. Additionally, a moderate posi-
tive correlation was found between knowledge of non-phar-
macological factors and extravasation symptoms (p<0.001)
(Table 4).

There was also a significant correlation between extravasation
care protocols and non-pharmacological factors (p<0.001), as
well as with non-cytotoxic medications (p<0.001), indicating
that as nurses' knowledge of these factors increased, their
adherence to extravasation care protocols also improved
(Table 4).

Other notable correlations include the relationship between
extravasation prevention protocols and extravasation symp-
toms (p<0.00l) and the relationship between extravasa-
tion prevention protocols and non-pharmacological factors
(p<0.001). These findings suggest that nurses' knowledge
across various aspects of extravasation management is con-
sistently related to their practical implementation of both
prevention and care protocols. All correlations reported
were statistically significant, with p-values less than 0.05, indi-
cating meaningful associations between knowledge and prac-
tice in extravasation management (Table 4).

Ulus Travma Acil Cerrahi Derg, September 2025, Vol. 31, No. 9

Table 3. Management of extravasation and nursing care

Statements Practice Rate (%)

Extravasation Care Protocol

Immediately stop the infusion 97
Inform the physician 56
Aspirate the medication

(not exceeding 3-5 mL) 33
Remove the peripheral venous catheter 68
Elevate the affected area 78
Apply hot and cold compresses 77

Administer the antidote, if necessary and

available, as per physician's order 55
Complete the recording and reporting

process related to extravasation 48

DISCUSSION

The primary aim of this study was to examine the knowledge
levels and nursing practices of ED nurses regarding extravasa-
tion caused by non-cytotoxic medications. The results ob-
tained showed that the general knowledge levels of ED nurs-
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Correlation between nurses' knowledge and extravasation management practices

Non-Pharmacological

Non-Cytotoxic

Extravasation Extravasation Prevention

Factors Medications Symptoms Protocols
Non-Cytotoxic Medications 0.601*
Extravasation Symptoms 0.591* 0.420*
Extravasation Prevention Protocols 0.521* 0.328** 0.412%*
Extravasation Care Protocols 0.599* 0.577* 0.270%*%* 0.498%*
*p<0.001; **p<0.01; Pearson correlation test.
es about extravasation were at a moderate level. The findings this subject.

of this study are parallel to similar studies in the literature.
l6-18 For example, in a study conducted to determine the
knowledge levels of nurses working in a university hospital
intensive care unit about extravasation, it was reported that
the average general knowledge of nurses about extravasation
was 80.41%.['%!

This study also examined the relationship between the
knowledge level of ED nurses about medications that cause
extravasation and their postgraduate extravasation training
and professional experience. It was found that nurses with
more ED experience and those who received postgraduate
extravasation training had significantly higher knowledge lev-
els about medications that cause extravasation. This finding
is supported by previous studies. Yildiz and Avci (2020)!'"] re-
ported that half of the nurses (53.8%) had knowledge about
non-cytotoxic medications that can cause extravasation. Atay
et al.l'¥ (2023) reported that 74.5% of nurses stated that they
did not receive any postgraduate training on extravasation
management during in-service training programs, and 89.7%
of nurses reported that they had knowledge about medica-
tions that cause extravasation. According to Kahraman et
al.?% (2020), 89.9% of nurses reported that they did not re-
ceive any training on extravasation, and 55.7% did not consid-
er extravasation as a medical error. There are studies report-
ing that in-service training programs provided a statistically
significant improvement in nurses’ knowledge and practices in
minimizing extravasation.??2 This situation shows that nurs-
es' knowledge level about medications that cause extravasa-
tion can be increased with increased ED experience and post-
graduate extravasation training. In addition, the findings of the
study conducted by Sisan et al.®! (2018) were inconsistent;
it was reported that only a small proportion of ED nurses
(19.6%) had knowledge about non-cytotoxic medications that
cause extravasation. It can be suggested that informing ED
nurses about medications that can cause extravasation will
reduce the risk of encountering this complication.

The research results provide an important starting point for
understanding the educational level of ED nurses and their
knowledge levels about extravasation symptoms. In particu-
lar, as the educational level of nurses increases, their knowl-
edge levels about extravasation symptoms increase, providing
a deeper understanding beyond previous general studies on
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One of the important findings of this study was the educa-
tional level of ED nurses and their knowledge level about ex-
travasation prevention protocols. As the educational level of
ED nurses increases, their knowledge level about extravasa-
tion prevention protocols also increases. This finding is con-
sistent with prior research. Pluschnig et al.?1 (2015) stated
that implementing a protocol or standardized treatment for
extravasation improves the management of the extravasation
process. It can therefore be argued that providing ED nurses
with training on the management of extravasation caused by
non-cytotoxic medications would be beneficial.

In this study, the management of extravasation by ED nurses
and what they do in nursing care were also questioned (Table
3). The findings obtained from this study were found to be
parallel to similar studies in the literature.2' 252 Atay et al.l'®]
(2023) reported that the nursing care applied by nurses after
extravasation was stopping the IV infusion (98.6%), elevation
(89.7%), applying cold (76.6%), and aspirating the medications
(40.7%). Elsayed et al.®1 (2024) reported that the manage-
ment of intravenous chemotherapy extravasation of oncology
nurses was positively affected by training. According to the
study by Maasand et al.?! (2019), nurses reported that the
majority (91.0 %) of patients with radiographic contrast ma-
terial injuries only elevated the injured area. The differences
in extravasation management and nursing care may be attrib-
uted to the lack of standardized extravasation management
and nursing care protocols in hospitals.

Limitations

The limitations of the study are, firstly, that the results have
limited applicability to the general ED nursing population due
to factors such as sample size and demographic characteris-
tics. In addition, there are methodological limitations in the
data collection method and research design. In this study, the
use of a questionnaire as a data collection method may not
fully reflect the participants' actual thoughts and behaviors
due to social desirability bias, which may limit the accuracy
of the results. In future studies, using larger and more varied
groups of ED nurses can help address these issues, and in-
cluding new medications that might cause extravasation can
make the findings more applicable to a wider audience.
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CONCLUSION

The study's findings recommend regular training on extrava-
sation management and high-risk medications for ED nurses
starting to work in the ED. Lack of knowledge among nurses
may lead to failure to perform effective interventions, espe-
cially in critical situations that may affect patient safety. In light
of the findings, it is suggested that in-service training programs
be developed or updated regularly to align with internationally
accepted practices for extravasation management. It is rec-
ommended that in-service training programs in EDs provide
training on extravasation based on the Targeted Medication
Safety Best Practices for Hospitals, prepared by the Institute
for Safe Medication Practices (ISMP), and the Infusion Therapy
Standards of Practice. [27,28] Moreover, extravasation man-
agement and related nursing care should be conducted in ac-
cordance with a standardized, up-to-date, and evidence-based
protocol (e.g., checklists). Finally, it is recommended that a
general standard for extravasation management be developed
and supported by additional studies conducted across differ-
ent healthcare institutions and on a broader scale.
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ORIJINAL CALISMA - 6Z

866

Acil servis hemgirelerinin sitotoksik olmayan ilaclarin ekstravazasyon yaralanmalariyla
ilgili bilgi ve uygulamalar:

AMAC: Non-sitotoksik ilaglarin ekstravazasyonu, agri, doku nekrozu, uzuv kaybi ve hatta 6liime kadar ciddi komplikasyonlara yol agabilir. Bu
tanimlayici kesitsel galisma, acil servis (AS) hemsirelerinin non-sitotoksik ilaglarla meydana gelen ekstravazasyon vakalarina iligkin bilgi diizeylerini
degerlendirmeyi ve etkili yonetim ve énlemenin 6nemini vurgulamay amaglamaktadir.

GEREC VE YONTEM: Calisma, 19 Kasim 2020 ile 3| Aralik 2020 tarihleri arasinda istanbul, Tirkiye'deki g hastanenin AS’lerinde gergeklestirilmis-
tir. Calismaya toplamda 100 AS hemsiresi katiimistir. Dahil edilme kriterleri, hemsirelerin calisma dénemi boyunca AS’lerde tam zamanli galisiyor
olmalarini ve yazili ve sozlii onay vermelerini gerektirmistir. Calismada, hemsirelerin sosyodemografik 6zelliklerini, non-sitotoksik ilaglar (6rnegin
epinefrin), ekstravazasyon belirtileri, dnleme stratejileri ve miidahale uygulamalarina yonelik bilgilerini degerlendiren bir anket kullaniimistir.
BULGULAR: Hemsirelerin yas ortalamasi 29,43 yil olup, katilimcilarin %57'si kadin ve %73'i lisans diplomasina sahiptir. Katiimcilarin %52'si AS de-
neyimi olarak 0-3 yil arasinda bir siireye sahiptir. Katiimcilarin %9 1’i, mezuniyet sonrasi ekstravazasyonla ilgili egitim almadiklarini belirtmis ve %82’si
isyerlerinde ekstravazasyon protokolii bulunmadigini ifade etmistir. AS deneyimi arttik¢a, non-sitotoksik ilaglarin ekstravazasyona yol agmasiyla ilgili
bilgi seviyelerinin anlamli bir sekilde arttigi gézlemlenmistir (p=0.035). Ekstravazasyon protokoll bulunan birimde galisan hemsirelerin bilgi seviye-
leri, protokolstiz birimde galisanlara gére anlamli sekilde daha yiiksektir (p=0.007). Kadin hemsireler, erkek hemsirelere gore ekstravazasyon belir-
tileri hakkinda daha yiiksek bilgiye sahipti (p=0.012). Lisans veya daha yiiksek egitim diizeyine sahip hemsirelerin, diger gruplara gore daha yiiksek
bilgiye sahip oldugu bulunmustur (p=0.015). Ekstravazasyon bakim protokoliine dair bilgi orani %64 olup, en bilinen protokol maddesi “enfiizyonu
hemen durdurma” (%97) ve en az bilinen maddesi “ilact 3-5 ml'yi gegmeyecek sekilde aspirasyon yapma” (%33) olmustur. Non-farmakolojik fak-
torler ile non-sitotoksik ilag bilgisi arasinda gtilu bir iliski bulunmus (r = 0.601; p<0.001) ve ekstravazasyon bakim protokolleri ile non-farmakolojik
faktorler arasinda anlamli iligkiler gézlemlenmistir (p<0.001).

SONUC: Calisma, AS’lerde ekstravazasyon yonetimi ve onlenmesi igin hedeflenmis egitimlerin ve kurumsal protokollerin olusturulmasi gerekliligini
vurgulamaktadir. Hemsirelerin bilgisi, 5nleme ve bakim protokollerine uyumlarini 6nemli &iglide etkilemektedir. Hasta giivenligini saglamak igin, AS
ortamlarinda ekstravazasyon yonetimi igin slirekli egitim saglanmasi ve kanita dayali miidahale protokollerinin uygulanmasi nemlidir.
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