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Wstep. Cewniki posrednie (ang. midline catheters — MCs) to kolejna opcja wyboru dostepu naczyniowego obok powszechnie
stosowanych krotkich kaniul obwodowych i kaniul centralnych wprowadzanych centralnie oraz obwodowo.

Cel pracy. Celem badania byta analiza implementowanego w czasie pandemii COVID-19 rozwiazania w osrodku, w ktérym dotychczas
nie stosowano dostepu posredniego.

Materiat i metody. Analizie retrospektywnej poddano karty obserwacji 98 cewnikow posrednich zatozonych u pacjentéw dorostych.
Wyniki. Sredni czas od przyjecia do zatozenia cewnika wynidst 15 dni. Wskazaniami byt trudny dostep dozylny (83%) oraz
przewidywana terapia dozylna >6 dni (17%). Sredni czas przezywalnosci kaniuli wynosit 9 dni. Najczestszymi przyczynami usuniecia
kaniuli byto zakoriczenie terapii dozylnej (44%) i niedrozno$¢ cewnika (36%).

Whioski. Uzyskano wysoki poziom przedwcze$nie usunietych cewnikéw. Wysoki odsetek cewnikéw posrednich usunietych przed
koricem terapii dozylnej moze swiadczy¢ o niskiej jakosci opieki nad dostepami naczyniowymi i potrzebie nieustannej edukacji
personelu medycznego. Uzyskane wyniki nalezy potwierdzi¢ w prospektywnym badaniu zaplanowanym na ich podstawie w celu
okreslenia koniecznych interwencji dla poprawy jakosci opieki nad dostepami naczyniowymi.

pielegniarki, kaniulacja, utrudniony dostep dozylny, zespét dostepu dozylnego, cewniki posrednie

Introduction. Midline catheters (MCs) are an option for vascular access alongside the commonly used short peripheral intravenous
catheters, centrally and peripherally inserted central catheters.

Aim. The aim of this study was to evaluate the solution implemented during the COVID-19 pandemic in a centre where MC access
had not been used before.

Material and method. It was an observational retrospective evaluation of the 98 medical registries of adult patients.

Results. The mean time from hospital admission to midline catheter insertion was 15 days. The most common indications for the
catheter implementation were: difficult intravenous access (83%) and expected time hospital stay >6 days (17%). The mean dwell
time of the catheters was 9 days. The most common reasons for removal were: the end of intravenous therapy (44%) and catheter
blockages (36%).

Condlusions. A high level of prematurely removed catheters was observed, despite the existence of a hospital protocol. The high
percentage of MCs removed before the end of intravenous therapy may be indicative of the poor quality of care and the need for
continuous education of medical staff. The results obtained should be confirmed in a prospective study planned on their basis in order
to identify interventions which are necessary to improve the quality of vascular access care.

nurses, cannulation, difficult intravenous access, intravenous access team, midline catheters
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& INTRODUCTION

Midline catheters (MCs) are an option for vascular
access alongside the commonly used short peripheral
intravenous catheters (PIVs), central cannulas (cen-
trally inserted central catheters - CICCs), and periphe-
rally inserted central catheters (PICCs). They are used
in patients with difficult intravenous (IV) access [1-3]
and those whose planned therapy is expected to exceed
six days. In such situations central venous catheters can
be used, but these carry a risk for more serious complica-
tions (e.g. central artery puncture, pneumothorax, hema-
toma, central venous thrombosis). Midlines, with available
lengths from 4 to 25 cm and diameters from 2 to 6 Fr, are
inserted under ultrasound guidance into peripheral veins,
usually the deep veins of the arm, using the Seldinger
technique (Fig. 1). The introduction of midlines into cli-
nical practice has made it possible to reduce the number
of cannulations which must be performed by a doctor,
as the peripheral character of MCs enables to insert them
by competent nursing staff.

The inclusion of nurses in teams enrolling patients for
the procedure and obtaining appropriate vascular access,
also under ultrasound guidance, makes it possible to
reduce the number of unsuccessful PIVs attempts and to
lower the number of central venous cannulations [5,6].
This solution is used in many countries [7]. To the best of
our knowledge, no Polish studies presenting experience in
this area have been published. The aim of this study was to
analyse the solution implemented during the COVID-19
pandemic in a centre where MC access had not been used
before.

B Fig 1. Midline catheter placed on patient’s arm

I MATERIALS AND METHODS

The study was reported to the Bioethics Committee of
the Medical University of Warsaw (AKBE/96/2022). It was
an observational retrospective evaluation of the medical
registries of adult patients who had MCs inserted during
their hospitalisation at the University Clinical Centre of
the Medical University of Warsaw from January to Octo-
ber 2021.

Enrolment of patients

Patients, who were to have midline catheters inser-
ted, were pre-screened for enrolment by the staft of their
ward when: there were no options of superficial venous
cannulation left and/or their intravenous therapy with
solutions not requiring a CVC was expected to exceed 6
days. Subsequently a trained member of the nursing team
followed the enrollment protocol and performed the can-
nulation. Besides having experience in ultrasound-guided
needle insertion, each of the members of the specialized
nursing team had to take compulsory seven-hour certified
theoretical and practical training in ultrasound-guided
peripheral vein cannulation and the Seldinger technique
at the Centre for Medical Simulation and Innovation of
the Medical University of Warsaw. The first five insertions
were supervised by a doctor or nurse with experience in
this area.

Procedure for placing catheters

After obtaining the patient’s informed consent in line
with the required hospital procedure, an ultrasound exa-
mination was performed using the Vygon Sonoscanner

B Fig 2. Midline catheter implantation kit
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QScan instrument with a 12.5 MHz 4.0 cm linear probe.
During the examination, the following were assessed: the
presence of pressure-prone deep veins of the arm with
a diameter > 3 mm and the possibility to visualise the vein
and the appropriate distance from the planned insertion
site to the end of the length of a particular catheter.

The insertion procedure was performed using the
Smartmidline Vygon kit according to the principles typi-
cal of ultrasound-guided central vessel cannulation, in
most cases adopting the short axis approach. After cannu-
lation, the catheter port was secured in the typical manner
with an Octopus extension set or a Vadside or Bionector
needle free connector. The catheter was secured with a
sutureless Grip-lock system and with a 10 x 12 cm trans-
parent dressing. A sticker identifying the type of access
was placed on the extension drain (Fig. 2).

Data collection

After obtaining venous access, the operator filled out
an MC register and an observation sheet. The patient’s
ward team received additional verbal instructions and
an educational booklet on vascular access care with an
emphasis placed on venous access focusing on the main-
tenance of indwelling catheters, even though there is a
hospital procedure providing instructions on how to use
them.

Daily observation of the catheter, including assessment
of the dressing and the surrounding skin, patency, and
potential for blood aspiration was routinely carried out
by the access team at the patient’s bedside. An entry was
made in the register and observation sheet if a decision
was made to remove the catheter.

To collect data for the study, the following variables
were assessed: patient gender and age, indication for
insertion, time elapsed from hospital admission to the
insertion, length of catheter used, its diameter, catheter
dwell-time and reason for its removal.

Statistical analysis

In order to select the appropriate statistical tests for
analysing the relationships between variables, it was veri-
fied whether the assumptions allowing the use of each test
were fulfilled, i.e.: the type of variables, the normality of
distribution and appropriate sample size were checked. In
the case of quantitative variables, the presence of outlier
observations was examined, and if identified, they were
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Number of patients (n)

0

W Difficult intravenous access (n = 81) W Intravenous therapy expected= 6 days (n = 17)

B Fig 3. Indications for MCimplantation
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subjected to winsorisation. The following statistical tests
and methods were used: the Mann-Whitney U test, the
Kruskal-Wallis test, Spearman’s linear correlation and
Pearson’s Chi-Square test. The results obtained were con-
sidered statistically significant if p<0.05. The IBM SPSS
Statistics 27 pack was used to perform the calculations.

B RESULTS

Analysis was conducted of the observation charts
of 98 patients with indwelling catheters inserted over a
10-month period in different hospital wards. Out of this
number, 53 patients were women (54%) and 45 men
(46%). The mean age was 64 years (range: 20-96 years).
Intravenous access was achieved with a success rate of
92%. Most of the catheters inserted were between 12 and
20 cm long, with diameters of 3 and 4 Fr (Tab. 1).

B Tab. 1. Length and diameter of MCinserted

Length 10cm | 12cm | 15cm | 20cm | 25cm
Number of catheters (n) 7 29 26 30 6
Diameter 2Fr 3Fr 4Fr - -
Number of catheters (n) 26 36 36 - -

The mean time from admission to catheter insertion
was 15 days. The earliest that patients were enrolled for
cannula insertion was on the day of admission, while the
longest time from admission to insertion was 93 days.
Seven patients had catheters inserted more than once.
The main indication was difficult intravenous access
(83%). When two indications occurred at the same time,
the reason for requesting cannulation was entered in the
documentation (Fig. 1).

Correlation analysis showed that the waiting time for
a catheter insertion was dependent neither on the patien-
t’s age (r=0.13, p=0.20), gender (U=1054.50, Z=-0.31,
p=0.75), nor on the aforementioned indications for inser-
tion (U=508.00, Z=-1.17, p=0.24).

The mean catheter dwell-time was 9 days. Correla-
tion analysis of the average dwell-time of an MC and the
indication for insertion showed that in those cases where
the indication was long treatment, (mean=10 days, SD
5.37) dwell-time was longer than if it was difficult access
(mean=7 days, SD 4.56) and this difference was found to
be significant (U=400.00, Z=-2.21, p=0.03).

The most common reasons for catheter removal were
termination of intravenous therapy and catheter obstruc-
tion (Tab. 2). The incidence of catheter obstruction

M Tab. 2. Reasons for MC removal

Reason for removal Number of catheters (n)
End of intravenous therapy 43
Occlusion 36
Patient’s self-removal 8
Suspected infection 5
(atheter not used 2
Recommended use time exceeded 1
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by length is shown in Table 3, while the incidence of
obstruction by catheter diameter is presented in Tab. 4.

Correlation analysis of the reasons for removing the
insertion with other variables showed that there was no
statistically significant relationship between the reasons
for removal of the catheter and the indication for cannula
insertion (x2 (5)=4.02, p=0.55). The correlation analysis
of all reasons for cannula removal and cannula length and
diameter proved unverifiable by not meeting the assump-
tions of the Pearson Chi-square test (due to the small
study group and multiple categories in the variables more
than 80% of the study groups had a value below 5).

B Tah. 3. Occlusion occurrence in MC of certain lengths

Length (cm) Number of Blocked Blocked
catheters (n) catheters (n) catheters (%)
10 7 1 20
12 29 10 33
15 26 15 57
20 30 8 27
25 6 2 33
B Tah. 4. Occlusion occurrence in MC of certain diameters
Diameter (Fr) Number of Blocked Blocked
catheters (n) catheters (n) catheters (%)
2 26 1 43
3 36 14 39
4 36 1 30

2 DISCUSSION

In the study conducted, in most cases the main reason
for inserting midline catheters was difficult intravenous
access. Chopra, Kaatz, Swaminathan et al. [8] in a study
of 1161 catheters report such an indication in 61% of the
cases examined. In such situations, obtaining vascular
access using ultrasound is recommended by the Infusion
Nurses Society, as it increases the likelihood of success
during the first attempt [9-11]. This is supported by the
experience of our team, which achieved 92% successful
access and reports by other authors whose success rates
were between 86 and 100% [2,7,12-17]. Training nur-
sing staff in ultrasound-guided cannulation reduces the
number of more invasive procedures, such as CVCs or
also midline catheters, in cases where patients have diffi-
cult access but require short intravenous therapy. In such
situations, a PIV inserted under ultrasound guidance can
be used [5,15]. The use of ultrasound for cannulation by
nurses increases the quality of care and patient satisfac-
tion, allowing staff to make full use of their competen-
cies [18]. This is confirmed by our study, as most of the
procedures were performed by the nursing team, which
is still not a common practice in Poland, unlike reports
by foreign authors [5,19,20]. In the light of the current
legal regulations in our country and the competences held
by nurses, the identification of vessels under ultrasound
guidance and inserting midline catheters are within the
qualifications of the nursing teams [4]. Education in this

area not only allows nurses to insert MCs, but also redu-
ces the number of unsuccessful attempts at PIV insertion,
thus sparing peripheral vessels, decreasing the overuse of
central catheters, and reducing physician involvement in
avoidable invasive procedures [21].

The mean age of the patients in our study was 64 years,
which was similar to the data reported in the literature
[22-24]. The advanced age of patients requiring cannula-
tion is due to multimorbidity increasing with age and pro-
longed hospitalization. This may require multiple cannu-
lations, with resulting challenges in obtaining subsequent
access [25].

Analysis of the data showed that an average of 15 days
elapsed from the time the patient was admitted to hospital
until the insertion of the catheter, whereas in a prospective
study that examined 430 patients with indwelling midline
catheters, the average waiting time was 10 days [20]. This
difference appears to have been due to the use of short
peripheral catheters during the earlier days of hospitalisa-
tion and such a choice was due to the clinical need during
the COVID-19 pandemic. Moreover, it cannot be ruled
out that knowledge about the possibility to use midlines
was not widespread among the hospital’s staff (despite the
existence of a hospital protocol) and due to the restric-
tions, at this time additional educational meetings could
not be optimally organized. We showed that only 17% of
the cases studied were ones in which the reason for cannu-
lation enrolment was the anticipated prolonged need for
intravenous access. In this group, the decision to insert a
catheter had been made earlier. This was likely to be due
to the commitment of the hospital’s staff who had atten-
ded additional training and applied a strategy to select the
optimal vascular access. Such an attitude indicates a fur-
ther need for education. The analysis showed that those
insertions, which were performed due to anticipated pro-
longed intravenous therapy, had a longer dwell-time than
those due to difficult access. This difference was found to
be statistically significant. It seems that the conclusions
should be approached with caution, as an important limi-
tation of the study was the way in which the patients were
enrolled for cannulation, i.e. it was the reporting ward
team rather than the vascular team who determined the
type of indication for catheter placement.

In our study, the average catheter dwell-time was nine
days. In the publications available, authors describe simi-
lar results (5 to 9 days) [1,12,13,26].

Catheter removal due to the termination of intravenous
therapy related to 44% of the catheters. A limitation of the
study was the inclusion of patients discharged from hospi-
tal and deceased ones, which does not make it possible
to draw conclusions about the success of implementing a
strategy to select an appropriate vascular catheter.

It must be noted that in the results presented, compli-
cations in the form of catheter obstruction occurred in
36% of the cases, which is more than the data reported
in the literature, according to which, this problem affects
between 2 and 27% of cases [7-8,10,12,21]. It seems that
some reasons for this difference could have been: the ove-
rall poor quality of vascular access care, staft shortages,
work overload during the pandemic, or insufficient centre
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experience. To address this issue, following the analysis a
further programme of staft education in vascular catheter
care has been implemented, including the development of
a management procedure algorithm. In addition, this is an
area that needs to be examined prospectively. Appropriate
interventions should be implemented in the future, taking
into account the quality of care, staffing standards and
their level of training in using this kind of vascular access.

The study registry did not include a breakdown of
mechanical complications into subgroups. For example,
cases of venous thrombosis associated with the presence
of a catheter were not recorded, although these are exami-
ned in detail in progressive publications by other authors,
as it is routine to assess for thrombosis based on clinical
symptoms (e.g. using the VIP scale). Thus, a retrospective
analysis does not provide an opportunity to address these
data. These factors should be the subject of further rese-
arch in this area.

Suspected infection in the analysed registry affected 5%
of midline catheters, a high rate compared to other works,
which reported that this reason for removal occurred in
between 0 and 0.3% cases [8,12]. Similarly to catheter
obstruction, this may be related to the poor quality of care
for vascular accesses, as the epidemiological principles of
care for midline catheters are the same as for other types
of vascular access. However, this result should be appro-
ached with caution, since this complication was recorded
on the basis of the clinical assessment of the teams on the
patients’ wards. Confirmation in the form of a microbio-
logical test result of the catheter itself was not received and
these decisions were up to the team managing the patient
in question.

In the authors’ clinical practice to date, the only alter-
native access to peripheral cannulas have been centrally
inserted central catheters. Midlines fill the niche between
short cannulas and central catheters and, in many situ-
ations, may be the optimal solution to address the current
needs of the patient. However, the introduction of such
a solution in centres must include concurrent theoretical
and practical training (e.g. daily short training of staff on
duty). As the results presented in this study have shown,
without these elements, it is difficult to exploit the full
potential of midlines. This topic should be the subject of
further research, the results of which could form the basis
for curricular changes in training medical staff in vascular
access and the development of a system for monitoring
the quality of nursing care in this area.

Despite the small number of patients, the registry pre-
sented is, to the best of the authors’ knowledge, the first
analysis of inserting midline catheters in Poland. It could
be a starting point for further research and exchange of
experience.

] CONCLUSIONS

1. The care of midline catheters is not significantly dif-
ferent from the management of other types of vascu-
lar access, however, despite the existence of a hospital
protocol, a high level of prematurely removed catheters
was observed.
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2. The high percentage of midline catheters removed
before the end of intravenous therapy may be indicative
of the poor quality of care for vascular access and the
need for continuous education of medical staff.

3. The results obtained should be confirmed in a pro-
spective study planned on their basis in order to iden-
tify interventions which are necessary to improve the
quality of vascular access care.

& ORCID

Maciej Latos
Bartosz Sadownik
Natalia Sak-Dankosky

https://orcid.org/0000-0003-2113-0819
https://orcid.org/0000-0001-5828-4550
https://orcid.org/0000-0002-2140-8027
Mateusz Zawadka " https://orcid.org/0000-0003-3058-7984
Pawet Andruszkiewicz "= https://orcid.org/0000-0002-9911-2277
Dariusz Kosson " https://orcid.org/0000-0002-1683-1154

B REFERENCES

1. Moureau N, Chopra V. Indications for peripheral, midline and central catheters:
summary of the MAGIC recommendations. Br. J. Nurs. 2016; 25(8): S15-24. doi:
10.12968/bjon.2016.25.8.515. PMID: 27126759.

2. AdamsDZ, Little A, Vinsant C, etal. The Midline Catheter: A Clinical Review. J. Emerg.
Med. 2016 Sep; 51(3): 252-258. doi: 10.1016/j.jemermed. 2016.05.29. Epub. 2016 Jul
5. PMID: 27397766.

3. DeVries M, Lee J, Hoffman L. Infection free midline catheter implementation at
a community hospital (2 years). Am. J. Infect. Control. 2019; 47(9): 1118-1121. doi:
10.1016/j.ajic.2019.03.001. Epub 2019 Apr 30. PMID: 31047692.

4. Position of the Polish Association of Anaesthetist and Intensive Care Nurses and
the National Consultant in Anaesthetist and Intensive Care Nursing on the use of
ultrasound by nursing staffin order to identify veins for cannulation and to perform
the insertion of a peripheral midline catheter. [www]: https://www.ptpaio.pl/
aktualnosci/dokumenty/139.pdf, dostep: 20.03.2022.

5. GalenB, Baron’S, YoungS, et al Reducing peripherally inserted central catheters and
midline catheters by training nurses in ultrasound-guided peripheral intravenous
catheter placement. BMJ Quality & Safety. 2020; 29: 245-249. http://dx.doi.
0rg/10.1136/bmjgs-2019-009923.

6. Davis EM, Feinsmith S, Amick AE, et al. Difficult intravenous access in the emergency
department: Performance and impact of ultrasound-guided IV insertion performed
by nurses. Am. J. Emerg. Med. 2021; 46: 539-544. doi: 10.1016/j.ajem.2020.11.013.
Epub 2020 Nov 7. PMID: 33191044.

7. Tripathi S, Kumar S, Kaushik S. The Practice and Complications of Midline Catheters:
A Systematic Review. Crit. Care Med. 2021; 49(2): e140-¢150. doi: 10.1097/
(CM.0000000000004764. PMID: 33372744,

8. Chopra V, Kaatz S, Swaminathan L, et al. Variation in use and outcomes related to
midline catheters: results from a multicentre pilot study. BMJ. Qual. Saf. 2019; 28(9):
714-720. doi: 10.1136/bmjqs-2018-008554. Epub 2019 Mar 18. PMID: 30886119;
PMCID: PM(6860966.

9. Nickel B. Does the Midline Peripheral Intravenous Catheter Have a Place in Critical
Care? Crit. Care Nurse. 2021; 41(6): e1-e21. doi: 10.4037/ccn2021818. PMID: 34851379.

10. Jeon MH, Kim CS, Han KD, et al. Efficacy and Safety of Midline Catheters with
Integrated Wire Accelerated Seldinger Technique. Vasc. Specialist Int. 2022; 38: 2.
doi: 10.5758/vsi.210062. PMID: 35307696.

11. Misiotek H, Karpe J, Jatowiecki P, et al. Usefulness of ultrasound guidance for central
venous catheterisation in patients with end-stage renal disease. Anaesthesiol.
Intensive Ther. 2012; 44(4): 208-211. PMID: 23348488.

12. Scoppettuolo G, Pittiruti M, Pitoni S, et al. Ultrasound-quided ,short” midline
catheters for difficult venous access in the emergency department: a retrospective
analysis. Int. J. Emerg. Med. 2016; 9(1): 3. doi: 10.1186/512245-016-0100-0. Epub
2016 Feb 4. PMID: 26847572; PMCID: PM(4742453.

13. Spiegel RJ, Eraso D, Leibner E, et al. The Utility of Midline Intravenous Catheters in
Critically Ill Emergency Department Patients. Ann. Emerg. Med. 2020; 75(4): 538-
545. doi: 10.1016/j.annemergmed.2019.09.018. Epub 2019 Dec 24. PMID: 31882244.

14. AmickAE, Feinsmith SE, Davis EM, etal. Simulation-Based Mastery Learning Improves
Ultrasound-Guided Peripheral Intravenous Catheter Insertion Skills of Practicing
Nurses. Simul. Healthc. 2022;17(1): 7-14. doi: 10.1097/SIH.0000000000000545.
PMID: 33428356.



Midline catheters — what could be done better? A retrospective evaluation of clinical registry

15.

16.

17.

18.

20.

21.

22.

23.

24,

25.

26.

Amick AE, Feinsmith SE, Sell Jet al. Ultrasound-Guided Peripheral Intravenous
Catheter Insertion Training Reduces Use of Midline Catheters in Hospitalized
Patients With Difficult Intravenous Access. J. Patient Saf. 2022; 18(3): e697-€703.
doi: 10.1097/PTS.0000000000000910. PMID: 34570003.

Bagley K. Development and Implementation of an Ultrasound-Guided Peripheral
Intravenous Catheter Education Program for Critical Care Nurses. Dimens. Crit. Care
Nurs. 2022; 41(4): 182-189. doi: 10.1097/DCC.0000000000000528. PMID: 35617582.
Zitek T, Bushy E, Hudson H, et al. Ultrasound-guided Placement of Single-lumen
Peripheral Intravenous Catheters in the Internal Jugular Vein. West J. Emerg. Med.
2018; 19(5): 808-812. d0i:10.5811/westjem.2018.6.37883

Tran QK, Fairchild M, Yardi |, et al. Efficacy of Ultrasound-Guided Peripheral
Intravenous Cannulation versus Standard of Care: A Systematic Review and
Meta-analysis. Ultrasound Med. Biol. 2021; 47(11): 3068-3078. doi: 10.1016/j.
ultrasmedbio.2021.07.002. Epub 2021 Aug 3. PMID: 34353670.

. Smith C. Should nurses be trained to use ultrasound for intravenous access to

patients with difficult veins? Emerg. Nurse. 2018; 26(2): 18-24. doi: 10.7748/en.2018.
€1733. Epub 2018 Jun 14. PMID: 29901315.

Good RJ, Rothman KK, Ackil DJ, et al. Hand motion analysis for assessment of nursing
competence in ultrasound-quided peripheral intravenous catheter placement. J.
Vasc. Access. 2019; 20(3): 301-306. doi: 10.1177/1129729818804997. Epub 2018 Oct
14. PMID: 30318990.

Reeves T, Morrison D, Altmiller G. A Nurse-Led Ultrasound-Enhanced Vascular
Access Preservation Program. Am. J. Nurs. 2017; 117(12): 56-64. doi: 10.1097/01.
NAJ.0000527490.24610.51. PMID: 29189249.

Lisova K, Hromadkova J, Pavelkova K, et al. The incidence of symptomatic upper limb
venous thrombosis associated with midline catheter: Prospective observation. J.
Vasc. Access. 2018; 19(5): 492-495. doi: 10.1177/1129729818761276. Epub 2018 Mar
16. PMID: 29546782.

Bahl A, Diloreto E, Jankowski D, et al. Comparison of 2 Midline Catheter Devices
With Differing Antithrombogenic Mechanisms for Catheter-Related Thrombosis: A
Randomized Clinical Trial. JAMA Netw. Open. 2021; 4(10): e2127836. doi: 10.1001/
jamanetworkopen.2021.27836. PMID: 34613402; PMCID: PM(8495531.

Magnani C, Calvieri A, Giannarelli D,et al. Peripherally inserted central catheter,
midline, and ,short” midline in palliative care: Patient-reported outcome measures
to assess impact on quality of care. J. Vasc. Access. 2019; 20(5): 475-481. doi:
10.1177/1129729818814732. Epub 2018 Dec 3. PMID: 30501549.

Armenteros-Yeguas V, Garate-Echenique L, Tomds-Lopez MA, et al. Prevalence of
difficult venous access and associated risk factors in highly complex hospitalised
patients. J. Clin. Nurs. 2017; 26(23-24): 4267-4275. doi: 10.1111/jocn.13750. Epub
2017 Mar 28. PMID: 28165645; PMCID: PM(6084302.

Gilardi E, Giannuzzi R, WoldeSellasie K, et al. Mini-midline in difficult intravenous
access patients in emergency department: A prospective analysis. J. Vasc. Access.
2020; 21(4): 449-455. doi: 10.1177/1129729819883129. Epub 2019 Oct 24. PMID:
31647.

Manuscript received: 07.01.2023
Manuscript accepted: 28.02.2023

Translation: Marzenna Rgczkowska

Pielegniarstwo XXI wieku



