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Abstract

Background More than 2 billion peripheral vascular cannulas are introduced globally each year. It is the most
frequently performed invasive procedure in medicine worldwide. There is a group of patients with difficult intrave-
nous access (DIVA). In experts'hands, ultrasound-guided vascular access appears to be a significantly better method.
Investigators hypothesize that UGVA is superior also in short-term patency of cannula and even for blood draw
through cannula. Repeated cannula pricks in the operating room setting not only puts a lot of stress on the patient
and medical staff, but they also waste OR time.

Methods This investigator-initiated prospective randomized monocentric controlled trial is designed to randomly
allocate 200 patients undergoing elective primary total joint arthroplasty of hip or knee to one of two groups as fol-
lows: Group C (control group) — peripheral venous cannula insertion by palpation or Group USG (intervention) — can-
nula insertion by ultrasound-guided vascular access. Our primary endpoint is to compare the number of attempts

for ultrasound-guided insertion of the peripheral venous cannula with common palpation insertion of the peripheral
venous cannula in overweight/obese patients (BMI> 25). The secondary endpoint is a failure rate of the peripheral
venous cannula to administer intravenous therapy up to 5 days postoperatively. Tertiary endpoints include a portion

of long PVCs that are able to ensure blood draw up to 5 days postoperatively, time needed to insert PVC in each group,
number of needle tip redirections in both groups, and reinsertion of PVC needed in both groups for any reason.

Discussion This study is pragmatic and is looking for clinically relevant data. After completion, it will answer

the question of whether it is clinically relevant to use ultrasound-guided vascular access in the context of not only
short-term benefit of insertion, but also up to 5 days after insertion. Also, if this method can ensure blood draw
through a peripheral vein cannulg, it can save resources in the perioperative period — valuable especially consider-
ing the ongoing shortage of medical staff worldwide. If this hypothesis is confirmed, this finding could contribute
to more widespread implementation of ultrasound-guided peripheral vascular access in the perioperative period.

Trial registration ClinicalTrials.gov NCT05156008. Registered on 13.12.2021.
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Note: the numbers in curly brackets in this protocol refer
to SPIRIT checklist item numbers. The order of the items
has been modified to group similar items (see http://
www.equator-network.org/reporting-guidelines/spirit-
2013-statement-defining-standard-protocol-items-for-
clinical-trials/).
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Introduction

Background and rationale {6a}

There is a group of patients with difficult intravenous
access (DIVA). In experts’ hands, ultrasound-guided vas-
cular access appears to be a significantly better method.
Investigators hypothesize that UGVA is superior also in
short-term patency of cannula for up to 5 days and even
for blood draw through cannula. In overweight/obese
orthopedic patients the DIVA subpopulation can reach
up to 50% [1, 2]. Ultrasound seems to facilitate vascular
access in patients with higher BMI [3]. The classic land-
mark technique becomes very difficult in the higher
BMI ranges, whereas ultrasound is mostly unaffected
by BMI [4]. In our hospital, we perform over 1.000 joint
arthroplasties annually. In a small internal hospital audit

(n=34) we found out that 60% of inserted cannulas that
adhered to strict insertion protocol (Fig. 1) under ultra-
sound, ensured blood draw on POD (post operative day)
1 and 2. If we can insert a low-cost long PVC that can
last up to 5 days and allows for blood drawing, it will
ease the perioperative period for DIVA patients and
medical staff as well. To the best of our knowledge, no
randomized controlled trials have yet been performed
to study the effect of ultrasound-guided vascular access
of long PVCs in orthopedic overweight patients with
focus on i.v. access patency up to 5 days and the ability
to draw blood through PVC. Ultrasound can reduce the
number of attempts and complications as well, but only
in the experienced hands of a fully trained UGVA spe-
cialist. Repeated cannula insertions not only put a lot of
stress on patients and medical staff. They also waste OR
(operating room) time and use up the veins of the patient,
which may never heal [5] and this makes vein punctures
even more difficult in the future.

Objectives {7}

The primary objective of this investigator-initiated pro-
spective randomized controlled trial is to compare the
number of attempts for ultrasound-guided insertion of
PVC with common palpation insertion of PVC in over-
weight/obese patients. The secondary objective is the
comparison of long PVCs and “regular” short PVCs in
terms of their ability to administer intravenous therapy
through the cannula up to 5 days postoperatively. Ter-
tiary objectives are a portion of long PVCs that are able
to ensure blood draw up to 5 days postoperatively, time
needed to insert PVC in each group, number of needle
tip redirections in both groups, and reinsertion of PVC
needed in both groups for any reason.

Trial design {8}

This investigator-initiated prospective randomized par-
allel groups monocentric controlled trial is designed to
enroll 200 patients. There is no blinding because cannu-
las are easy to distinguish.

Methods: participants, interventions,

and outcomes

Study setting {9}

This study is conducted in a single center, in the clini-
cal settings of the Orthopaedic Department of F. D.
Roosevelt University Hospital and Operating Rooms
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INSERTION PROTOCOL

Internal audit

Suitability for blood drawing through introcan (long PVC)
Version 1.4 date 15.10.2021
PartI: ORs

Patient No. Patient ID label:

BMI: :| Age: :l
Sex: F |:| M |:|

Adult DIVA score:

Physician/Nurse name:

Prescan:

Firt scan forearm, identifiy suitable veins (basilic, cephalic, mediana), IF no suitable scan arm cephalic,
basilic, brachial. Suitable vein diameter more than 0,27c¢cm = G22; 0,33cm = G20; 0,39 cm = G18
Second use chlorhexidin desinfection, sterile gloves, polyuretan cover for fixation

Technique: OOP, meticulous control of needle tip, always see the needle tip, when vein entered insert
plastic cannula

Sterile dermafoil, tegaderm fixation

Check aspiration of blood

Protocol:

Attempts No. |:| vein diameter: :l
Time needed :lsc& flow on arm bending Y |:| |:|
Gauge cannula |:| G Cannula in flexion Y |:| |:|
Tourniquet Y |:| N |:| Blood aspiration Y |:| N |:|
PU foil fixation |:| |:| |:|

Vein 0,27c¢m = cannula G22; 0,33cm = G20; 0,39 cm =G18

Z

Notes:
PROTOCOL on WARD

Internal audit

Suitability for blood drawing through introcan (long PVC)
Version 1.4 date 15.10.2021
Part II: Orthopaedic ward
Date: Patient ID label:

Patient assigned No.
OP day POD 1 POD 2 POD 3 POD 4 POD 5 Sum

Aspiration of Y-N Y-N Y-N Y-N Y-N Y-N
blood

Phlebitis

Thrombosis

Dislocation

L.V. needed Y-N Y-N Y-N Y-N Y-N Y-N

Notes:
Fig. 1 Insertion manual
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by medical staff of the Anesthesia and Intensive Care
Department of E. D. Roosevelt University Hospital.

Eligibility criteria {10}

Inclusion criteria are (1) age group of 18-75 years,
(2) body mass index>25, and (3) primary hip or knee
arthroplasty. Exclusion criteria are as follows: (1) reop-
eration of arthroplasty, (2) mental disorder, (3) sepsis, (4)
protocol non-compliance, (5) pregnancy, and (6) patient
refusal or no informed consent or both. Interventions
are performed by anesthetists trained in UGVA.

Who will take informed consent? {26a}

Patients scheduled for elective primary total joint
arthroplasty of hip or knee surgery in F. D. Roosevelt
University Hospital in Banska Bystrica, Slovakia will
be asked for written informed consent by a member of
the Anesthesiology or Orthopedics Department during
preoperative assessment.

Additional consent provisions for collection and use

of participant data and biological specimens {26b}

Not applicable, we do not want to use data in another
study. No specimens are collected.

Interventions

Explanation for the choice of comparators {6b}

Classic palpation approach for vascular access is chal-
lenging in DIVA patients. Up to 50% of orthopedic
patients are DIVA [1, 2] and orthopedic surgeries are
on the rise in developed countries. Medical staff can
site venous cannula only to veins they can see. There-
fore, the cannula is often in a suboptimal place of
flexion of the arm in the wrist or elbow which are asso-
ciated with complications [6, 7] and higher failure rates
up to 63% [8].

Ultrasound enables us to place the cannula in an ideal
place, in terms of the complications mentioned above.
In addition, we can measure the diameter of the vein
and use cannula width that will obscure only one third
of the internal lumen. This should allow for blood draw
because of undisturbed bloodstream in the vein.

We chose the UGVA approach in comparison to the
classic palpation approach in standard clinical settings.
This design of study allows to compare the standard of
care (insertion of cannula by palpation) to the modern
(ultrasound-guided insertion of cannula), technically
more challenging but also a more rewarding option.

Intervention description {11a}
All patients in the ultrasound group will receive a prick
by an UGVA experienced physician in the block room,
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preoperatively. The time measurement starts with pres-
can of the forearm and then, if no suitable vein is found,
the anesthetist will prescan the upper arm. Under strict
antiseptic precautions, after preparation of the skin
with 2% Chlorhexidine (Chlorhexidine, BBraun, Ger-
many) and sterile cover of probe Dermafoil (Dermafoil,
Batist, Czech Republic), the introduction of the cannula
is carried out by anesthetist. The entire procedure fol-
lows our study protocol, using out of plane technique
with constant clear visualization of the needle tip,
which is slowly advanced all the way into the vein. The
procedure may be performed with or without a tour-
niquet following the insertion manual (Fig. 1). Another
researcher makes notes into the study protocol (Fig. 2).

Criteria for discontinuing or modifying allocated
interventions {11b}

The procedure may be performed with or without a
tourniquet following the insertion manual (Fig. 1). The
method should be discontinued after two unsuccessful
attempts and another experienced practitioner should be
sought. If such a practitioner is not available it has to be
marked in the protocol as “failure” with a note “no expe-
rienced practitioner available” Another researcher makes
notes into the study protocol (Fig. 2).

Strategies to improve adherence to interventions {11c}
Intervention is a single procedure\ event and does not
require repetition, therefore adherence is not a feature of
intervention delivery.

Relevant concomitant care permitted or prohibited

during the trial {11d}

Prohibited concomitant care is the application of vesi-
cants or irritants infusions through a peripheral vein
cannula. Allowed concomitant care is antibiotics therapy
which are not vesicants or irritants.

Provisions for post-trial care {30}

The sponsor has insurance, which is in accordance with
the legal requirements in Slovakia. There is no ancil-
lary care. Only common, well-known complications can
occur in relation to peripheral vascular access.

Outcomes {12}

In order to achieve primary and secondary outcomes,
the number of attempts, number of cannulas used, tip
redirections, time needed to insert the cannula, and pro-
portion of cannulas that requires reinsertion, all this is
recorded in the study protocol (Fig. 2) during the proce-
dure. Then researchers will compare both groups to each
other. These outcomes are crucial to determine clinical
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TRIAL PROTOCOL efficacy not just on insertion, but to compare the service
Co ison of Ultrasound-guided and Palpation-ins d Peripheral ous . . . .
Cannla n Ptents Before Primary Hip o Knee Arwoplasy life of the cannula inserted. The lifespan of the cannula is
Version: 1.4 date 15.12.2021 CT number: NCT05156008 . K . . .
Part 1 OR related to site of insertion (flexion point), damage to the
arti: S . .
D , vessel wall (number of redirections, 1 pass), and propor-
Patient trial No. Patient ID label:
tion of cannula width to vessel diameter. Risks of periph-
vewns [ ] e [ ] eral vein cannulation are well known and, in general,
BMI: Age: . .
considered minor.
Sex: F D M D
Study group: A B
Adult DIVA score: D Name of physiian/nuse: Participant timeline {13}
Group A (control): non USG (vasofix safety G16, G18, G20, G22 BBraun) Study period
Novefemp elpeon [ ) Ifem o ) OO Enrolment  List of Allocation Post Close
Time needed: [ Jminsce Flowinamflexion v [ ] N [] patient time allocation out
Cannula gauge E] G Cannula in flexion? Y D N D peri od -
No. of attempts with USG (] Tourniquet vy ]~ [ . .
Dermafoil iv. (PU foil) fixation D Aspiration of blood Y E] N D Tlmepomt Day -1 Day -X 0 I1)ay 2Dal¥ Day 5
Group B (intervention): with USG (introcan safety G18, G20, G22 deep access BBraun) En I’O| ment:
No. of attempts with USG: D vein diameter :] cm Eligibilit X
1gIDII
Time needed to secure IV: [ Jse Fowinamflexion Y (]~ ] cheen Y
Cannula gauge DG Cannula in flexion? Y D N D Inf d N
nrorme
consent
Dermafoil (PU foil) fixation D Aspiration of blood Y D N D Randomi X
Cannula G22 = min. 0,27 cm; G20 = min. 0,33cm; G18 = min. 0,39cm an omk-
zation
Neeletp repoions (No) ] Allocation X
otes:
Interven-
TRIAL PROTOCOL tions:
Comparison of Ultrasound-guided and Palpation-inserted Peripheral Venous :
C 1: Patients Before Pril Hi Knee Arthroplasty
V:‘:(:na: ‘1“4 ac‘lai‘e“;ilez(.);zz lnmaW i orfenee Arthroplasty CT number: NCT05156008 Group C
PART II: Orthopaedics ward
Date of surgery: Patient ID label: GI’OUp UsG X
Assess-
Group assigned: A B ments:
palpation USG .
Baseline X
. T variables
Patient No. assigned in trial: .
Surgery POD 1 POD 2 POD 3 POD 4 POD 5 Total Primary X
b outcome
asls::zi}ﬂ Yes — No Yes — No Yes — No Yes — No Yes —No Yes — No Secoﬂdal’y X X
Phiebitis outcome
Thrombosis Sample size {14}
Dot The estimate for the final sample size was based on the
— expected drop-out rate and the objective and design of
e e the study. This trial assumes a comparison of the effect on
Time needed outcome variables in peripheral vein insertion in the USG
for blood . i .
drav (min) group and palpation-inserted peripheral venous cannula
LV needed | VesNo | Ve No | Ve No | Yes No f Yes No | Yes No as the control group. In overall, we hypothesize that it will
sy | rop1 | rop2 | rops | vops | rops | tem take fewer attempts to insert the cannula into a vein with
d . .
- il the USG technique (USG: 1 vs. C: 1-3), corresponding to
Adapeter . . . . P . .
p— a reduction in time of >3 min (clinically relevant indicator)
Vacouette for successful cannulation in the USG group. When calcu-
Needleles lating the sample size, based on our experience and litera-
Cannula ture data, we assumed a 20% risk of complications inserting
fixation . . .
(o) the cannula into a vein in the standard way, 5% as a prob-
ability of a Type I error (a<0.05), and the power of the test
Fig. 2 Protocol 90% (B=0.10). Theoretically, we also accepted a 5% risk fail-

ure of a first insertion of a cannula into a vein in the USG
group. The sample size calculation was based on the result
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of the risk ratio (RR) between groups as % of complications
(unsuccessful prick) with cannula insertion into the periph-
eral veins [9]. The adequate sample size of 162 patients was
calculated as described previously [10], increased by 20% for
the case unforeseeable circumstances (technical error, data
loss, poor patient cooperation, etc.) and rounded =200.

Recruitment {15}

The study will include all patients who are indicated
for surgery at the time of the registration period and
who have met the agreed inclusion criteria. Under the
sponsor’s supervision, investigators initiate patient’s
enrolment. In our institution, 1.000 arthroplasties are
performed annually. The intervention is low cost and
necessary to conduct surgery.

Assignment of interventions: allocation

Sequence generation {16a}

A random sequence of numbers is generated using SPSS
software v. 20.0 (IBM SPSS, Armonk, NY), and this is
translated to a series of opaque envelopes which will be
used to allocate eligible participants to groups once they
have satisfied the inclusion criteria. On the day of surgery,
in the block room, the anesthetist will open the envelope
and find out the allocation of the patient. According to
patient allocation, medical staff will perform the procedure
in accordance with the study protocol. This procedure will
be repeated until the target sample size is reached.

Concealment mechanism {16b}

Only one employee working with randomization has
knowledge about patient allocation. Each patient alloca-
tion is in a sealed opaque envelope. On the day of surgery,
in the block room, the anesthetist will open the envelope
and find out the allocation of the patient. According to
patient allocation, medical staff will perform the proce-
dure in accordance with the study protocol.

Implementation {16c¢}

Allocation sequence will be generated by SPSS. Partici-
pant enrollment is up to the anesthetists and orthope-
dic surgeons. Allocation is not concealed and will be
revealed to both the patient and the researcher upon
randomization.

Assignment of interventions: blinding

Who will be blinded {17a}

It is almost impossible to blind care providers or patients
because of different appearances of cannulas and differ-
ent fixation of devices. There is no blinding.

Procedure for unblinding if needed {17b}
Not applicable. There is no blinding.
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Data collection and management

Plans for assessment and collection of outcomes {18a}
Written protocol (in paper) provides systematic measure-
ments that assessor has to collect. All assessors will attend
compulsory training how to carry out every step in the
study. All study-related documents are on cloud that can be
accessed by study personnel.

Plans to promote participant retention and complete
follow-up {18b}

Participants are studied only up to 5 days or discharge
from the hospital, whichever comes first. The study doesn’t
require any extra actions or active collaboration from
patients. If the patient deviates from intervention pro-
tocols, we will use data of the patient up to the timepoint
of deviation if eligible; if not, the patient will be excluded.
Exclusion probability is low due to the short period of
observation and low to none patient active collaboration.

Data management {19}

All data is recorded on paper (study protocol) and stored in
the anesthetic office in a study case file with limited access.
Every day will researchers collect these protocols. Study
protocols are then entered into a spreadsheet using Excel
(Microsoft Office, 2021, Washington, USA). Double data
entry technique will be used with two different researchers
or in two different sessions by a single researcher if second
is not available. These databases are compared by “IF com-
mand in Excel spreadsheet algorithms. After data validity
analysis are spreadsheets ready for statistical analysis using
SPSS software and Microsoft Excel software.

Confidentiality {27}

Every patient will get a numerical code instead of his
real name on enrolment. Only these codes will be used
throughout the study. All emails exchanged between
researchers including patients or study data have to use
hospital servers only. In addition, every file will be pass-
word protected. Hospital standards for data management
will be used. During assessors training, there will be time
allocated for data management.

Plans for collection, laboratory evaluation, and storage
of biological specimens for genetic or molecular analysis
in this trial/future use {33}

Not applicable. No samples were collected.

Statistical methods

Statistical methods for primary and secondary outcomes {20a}
The primary and secondary outcomes will be evalu-
ated using the y* test in terms of the difference in
approaches of cannula insertion between groups in
the number of punctures and the failure rate of the
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cannulas (failure rate is defined as the proportion of
cannulas requiring reinsertion within 5 days after
insertion). RR and 95% confidence interval of successful
venous cannulation will be also calculated. The primary
endpoint is the number of attempts to successful can-
nulation determined by the number of skin punctures.
More attempts are associated with complications. As
a secondary endpoint, the failure rate is calculated
from the ratio of cannulas that did not fail to cannu-
las that failed for any reason in each group, up to the
first 5 days postoperatively. This data is obtained from
the patient protocol (Fig. 2). Primary and secondary
outcomes will be reported as frequencies and percent-
ages. For our tertiary outcome, to compare differences
between the intervention groups (time required for
cannula insertion, number of cannulas used, A-DIVA
scoring system, etc.), t-test for independent groups
or Mann—Whitney U test will be used, if data are not
normally distributed. The effect of the intervention on
outcome variables will be determined by using paired
t-test or Wilcoxon signed-rank test for data obtained at
baseline and for 5 days of the study. Other endpoints
include portion of long PVCs that are able to ensure
blood draw up to 5 days postoperatively, time needed
to insert PVC in each group, reinsertion of PVC needed
in both groups for any reason. All this data is recorded
in the study protocol.

Interim analyses {21b}
Not applicable as no interim analyses are planned.

Methods for additional analyses (e.g., subgroup analyses)
{20b}

When studying with several groups, we will combine
these groups appropriately; in other words, we will ana-
lyze different intervention versus control subgroups and
create simple pairwise comparisons using the same sta-
tistical analysis methods that have already been described
for categorical or metric (continuous) quantities in the
“Data collection and statistical methods” section.

Methods in analysis to handle protocol non-adherence

and any statistical methods to handle missing data {20c}
Not all processes set up in the study deviate from the
design of the randomized controlled clinical trial. When
analyzing data, if any qualitative or metric data is found,
we will first contact a team member who records or
measures the data to supplement the missing data, if at
all possible, while analyzing the reasons why the data
is missing. We will use all available SPSS applications
to check/analyze data completeness. In addition, SPSS
statistical programs can evaluate and process incom-
plete data sets correctly (each analysis uses only cases
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without missing values for all variables and for all analy-
ses). Therefore, we will not artificially attribute any miss-
ing values and we will take into account the missing data
in the interpretation of the results. Patients with a large
amount of missing data will be excluded from the final
statistical analysis.

Plans to give access to the full protocol, participant-level
data and statistical code {31c}

The datasets used and/or analyzed during the cur-
rent study can be made available by the corresponding
author upon reasonable request and in agreement with
the research collaboration and hospital data transfer
guidelines.

Oversight and monitoring

Composition of the coordinating center and trial steering
committee {5d}

This is a monocenter study designed, performed, and
coordinated in the FDR University Hospital in Banska
Bystrica, Slovakia. Day-to-day support for the trial is
provided by: Principle investigator: takes supervision of
the trial and medical responsibility of the patients. Data
manager: organizes data capture, safeguards quality and
data. Study coordinator: trial registration, coordinates
study visits, annual safety reports. Study physician: iden-
tifies potential recruits, takes informed consent, ensures
follow-up according to protocol. The study team meets
once per month or more often if situation demands that.
There is no trial steering committee or stakeholder and
public involvement group. Online or in person as situa-
tion demands.

Composition of the data monitoring committee, its role
and reporting structure {21a}

DMC is not needed. this is not a blinded study, there is
no DMC required to protect blinding of the researchers
and physicians.

Adverse event reporting and harms {22}

All adverse events reported by the subject or observed
by the investigators will be recorded. The causality to
the study treatment event will be recorded. Investigators
have to report any adverse events to ethical committee.
We use hospital email addresses every employee has on
this purpose. All adverse events are collected by the prin-
cipal investigator.

Frequency and plans for auditing trial conduct {23}

There is authorized personnel for auditing trial conduct,
the process is independent from the sponsor Also Health
Care authorities can take place in auditing like Slovak
Healthcare Surveillance Authority.
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Plans for communicating important protocol amendments
to relevant parties (e.g. trial participants, ethical
committees) {25}

If anything, important changes in the study protocol we
will reflect that change in the clinicaltrials.gov registry
and notify the ethical committee.

Dissemination plans {31a}
The study will be published in a peer-reviewed journal.

Discussion

Ultrasound-guided vascular access is an essential skill
in modern anesthesia practice. It is recognized also by
medical faculties; therefore, in some countries, they
include this skill into student’s curriculum. In the
beginning of training, it is time-consuming although as
the operator gets enough practice whole insertion pro-
cess takes only seconds. This is the biggest challenge.
To ensure that there is always a physician/nurse that is
proficient in UGVA.

Limitations

In order to obtain relevant data, it is necessary to
ensure vascular access in both groups by experienced
and professionally trained staff. Otherwise, there might
be misleading data through the whole study.

DIVA is a widespread problem in many patient
groups. We chose orthopedic patients scheduled for
total hip- or knee- arthroplasty due to a relatively simi-
lar patient population, high patient turnover, higher
rates of obesity (which is an inclusion criterion), and
most importantly, the electivity of the procedure.

The difference between the types of needle/can-
nula used in the classic method and the USG method
reflects both the different nature of the veins being
cannulated (superficial vs. deep), as well as the clinical
practice in our institution.

Strenghts

“Classical” Vasofix needles used in the control group
are widely and routinely used by our staff when can-
nulating veins preoperatively. Deep Introcan nee-
dles are in turn used in sonography due to the longer
length of the needle required to reach the deeper veins
in the forearm and upper arm. Thus, we are comparing
the gold standard of the classic method with the gold
standard of the USG method. If we would use the same
needle in both groups, one group would necessarily
receive inferior care — biasing our results and poten-
tially damaging our patients. Study is also focused on
not just vascular access obtaining but also on vascular
access durability in relation to UGVA. UGVA allows
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to choose better place to site peripheral vein cannula
in comparison with palpation technique which might
translate in to lower complication rates [11]. All of
these measurements have a great impact on how long
this low-cost cannula lasts in DIVA patients [12].

The choice of our outcomes is a comprehensive list
of all the potential benefits of USG cannulation: reduc-
ing the number of patient pricks for needle insertions
and blood draws — increasing satisfaction and reducing
complications; reducing time spent in the OR to facilitate
increased patient turnover; using less material and saving
manpower — making it an economical procedure.

Trial status

This document is based on version 4 (Jan. 16, 2022) of the
original protocol. We anticipate randomly assigning the
first patient on August 1%, 2023, and plan to complete the
study in July 2024-.
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UsG Ultrasound guided
UGVA Ultrasound-guided vascular access
DIVA Difficult intravenous access

Acknowledgements
Not applicable.

Authors’ contributions {31b}

JH is the chief investigator; he conceived the study and led the proposal and
protocol development. AR is the lead trial methodologist. MV contributed to the
study design and protocol proposal. IG and MH contributed with protocol revi-
sion, and text revision. MTG contributed to the protocol proposal, text revision,
and grammar correction. All authors read and approved the final manuscript.

Authors’ information

Jakub Hlasny, MD, EDRA is an anesthetist consultant in F. D. Roosevelt Univer-
sity Hospital and clinical lead in regional anesthesia and vascular access. EDRA
examiner and member of ESRA, SKARA.

Roman Alberty, Associate Professor of Biology at the Department of Biology
and Ecology, Matej Bel University. He deals with methodology and practical
statistics for medical research.

Marian Hlavac, MD, PhD.

Michael T Grey, MD. Ansthetist resident in F.D. Roosevelt University Hospital.
Michal Venglarcik, MD, PhD. Deputy chief of anesthesia in F. D. Roosevelt Uni-
versity Hospital, he laid the foundations for regional anesthesia and ultrasound
utilization in anesthesia and intensive care in FDR University Hospital. Pain
medicine specialist. Member ESRA, SSSLB, vice president of SKARA.

Funding {4}
Not applicable, no funding.

Availability of data and materials {29}
All data will be publicly available on ClinicalTrials.gov.

Declarations

Ethics approval and consent to participate {24}

Ethical committee granted this study under protocol: Ethical Review Board,
protocol No. 26/2021. Written, informed consent to participate will be
obtained from all participant’s prior study.

Consent for publication {32}
Not applicable.



Hlasny et al. Trials (2023) 24:467

Competing interests {28}
All authors declare that they have no competing interests.

Author details

'Department of Anaesthesia and Intensive Care, Slovak Medical University,

F. D. Roosevelt University Hospital, Banska Bystrica, Slovakia. 2Department

of Biology & Ecology, Faculty of Natural Sciences, Matej Bel University, Banska
Bystrica, Slovakia. >*Orthopedic Department, Slovak Medical University, F. D.
Roosevelt University Hospital, Banska Bystrica, Slovakia. “Institute of Anatomy,
Faculty of Medicine, Comenius University Bratislava, Bratislava, Slovakia.

Received: 3 April 2022 Accepted: 13 June 2023
Published online: 21 July 2023

References

1. Whalen M, Maliszewski B, Baptiste D-L. Establishing a dedicated difficult
vascular access team in the emergency department: a needs assessment.
JInfus Nurs. 2017;40(3):149-54.

2. Wallis MC, McGrail M, Webster J, Marsh N, Gowardman J, Playford EG,
Rickard CM. Risk factors for peripheral intravenous catheter failure: a mul-
tivariate analysis of data from a randomized controlled trial. Infect Control
Hosp Epidemiol. 2014;35(1):63-8.11.

3. Parsa-Parsi RW. The revised declaration of geneva: a modern-day physi-
cian’s pledge. JAMA. 2017;318(20):1971-2. https://doi.org/10.1001/jama.
2017.16230).

4. Kaiser P Ghamari S, Graff |, Ellerkmann R, Weber S, Hoeft A, Kim S-C. Die
ultraschallgesteuerte periphere Venenpunktion bei schlechtem Venen-
status. Anaesthesist. 2020. https://doi.org/10.1007/s00101-020-00813-7.

5. Bugden S, Shean K, Scott M, Mihala G, Clark S, Johnstone C, Fraser JF,
Rickard CM. Skin glue reduces the failure rate of emergency department-
inserted peripheral intravenous catheters: a randomized controlled trial.
Ann Emerg Med. 2016;68(2):196-201. https://doi.org/10.1016/j.annem
ergmed.2015.11.026. Epub 2015 Dec 31 PMID: 26747220.

6. Alexandrou E, Ray-Barruel G, Carr PJ, Frost S, Inwood S, Higgins N, Lin F,
Alberto L, Mermel L, Rickard CM. International prevalence of the use of
peripheral intravenous catheters. J Hosp Med. 2015;10(8):530-3.

7. Ahlgvist M, Berglund B, Nordstrom G, Klang B, Wirén M, Johansson E.

A new reliable tool (PVC assess) for assessment of peripheral venous
catheters. JEval Clin Pract. 2010;16(6):1108-15.

8. Lednik A, Gorenjak M, Zumer S, Zor¢i¢ V, Misanovi¢ Z, Majhenic¢ M,
Podstensek A, Toplak M, Fekonja U, Markota A. Tissue adhesives for
peripheral intravenous catheter securement: a prospective randomized
controlled pilot trial. Am J Emerg Med. 2021,44:128-31. https://doi.org/
10.1016/j.ajem.2021.01.088. Epub 2021 Feb 1. PMID: 33610080. Witting
MD. IV access difficulty: incidence and delays in an urban emergency
department. J Emerg Med. 2012;42(4):483-7.

9. Citla Sridhar D, Abou-Ismail MY, Ahuja SP. Central venous catheter-
related thrombosis in children and adults. Thromb Res. 2020;187:103-12.
https://doi.org/10.1016/j.thromres.2020.01.017. Epub 2020 Jan 15 PMID:
31981840.

10. Hulley SB, Cummings SR, Browner WS, Grady D, Newman TB. Designing
clinical research: an epidemiologic approach. 4th ed. Philadelphia: Lip-
pincott Williams & Wilkins; 2013. Appendix 6B, page 75.

11. Webster J, Clarke S, Paterson D, Hutton A, Van Dyk S, Gale C, Hopkins T.
Routine care of peripheral intravenous catheters versus clinically indi-
cated replacement: randomised controlled trial. BMJ. 2008;337:a339.

12. Helm RE, Klausner JD, Klemperer JD, Flint LM, Huang E. Accepted but
unacceptable: peripheral IV catheter failure. J Infus Nurs. 2015;38(3):189—
203. https://doi.org/10.1097/NAN.0000000000000100. PMID: 25871866.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1001/jama.2017.16230)
https://doi.org/10.1001/jama.2017.16230)
https://doi.org/10.1007/s00101-020-00813-7
https://doi.org/10.1016/j.annemergmed.2015.11.026
https://doi.org/10.1016/j.annemergmed.2015.11.026
https://doi.org/10.1016/j.ajem.2021.01.088
https://doi.org/10.1016/j.ajem.2021.01.088
https://doi.org/10.1016/j.thromres.2020.01.017
https://doi.org/10.1097/NAN.0000000000000100

	Comparison of ultrasound-guided and palpation-inserted peripheral venous cannula in -patients before primary hip or knee arthroplasty: study protocol for a randomized controlled trial
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Administrative information
	Introduction
	Background and rationale {6a}
	Objectives {7}
	Trial design {8}

	Methods: participants, interventions, and outcomes
	Study setting {9}
	Eligibility criteria {10}
	Who will take informed consent? {26a}
	Additional consent provisions for collection and use of participant data and biological specimens {26b}

	Interventions
	Explanation for the choice of comparators {6b}
	Intervention description {11a}
	Criteria for discontinuing or modifying allocated interventions {11b}
	Strategies to improve adherence to interventions {11c}
	Relevant concomitant care permitted or prohibited during the trial {11d}
	Provisions for post-trial care {30}
	Outcomes {12}
	Participant timeline {13}
	Sample size {14}
	Recruitment {15}

	Assignment of interventions: allocation
	Sequence generation {16a}
	Concealment mechanism {16b}
	Implementation {16c}

	Assignment of interventions: blinding
	Who will be blinded {17a}
	Procedure for unblinding if needed {17b}

	Data collection and management
	Plans for assessment and collection of outcomes {18a}
	Plans to promote participant retention and complete follow-up {18b}
	Data management {19}
	Confidentiality {27}
	Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular analysis in this trialfuture use {33}

	Statistical methods
	Statistical methods for primary and secondary outcomes {20a}
	Interim analyses {21b}
	Methods for additional analyses (e.g., subgroup analyses) {20b}
	Methods in analysis to handle protocol non-adherence and any statistical methods to handle missing data {20c}
	Plans to give access to the full protocol, participant-level data and statistical code {31c}

	Oversight and monitoring
	Composition of the coordinating center and trial steering committee {5d}
	Composition of the data monitoring committee, its role and reporting structure {21a}
	Adverse event reporting and harms {22}
	Frequency and plans for auditing trial conduct {23}
	Plans for communicating important protocol amendments to relevant parties (e.g. trial participants, ethical committees) {25}
	Dissemination plans {31a}

	Discussion
	Limitations
	Strenghts

	Trial status
	Acknowledgements
	References


