Short-term and long-term impact of I ntraosseous catheterization training on

medical staff readinessto stabilize critically ill patients

Nino Kikodze!, Ketevan. Nemsadze!, Onadipe Oluwasolabomi Anuoluwapo?, Omolaja Tofunmi

Enoch?,

1. David Tvildiani Medical University, Thilisi Georgia

I ntroduction

Administration of fluids and drugs to pediatric patients during resuscitation necessitates frequent
use of intravenous access. However, establishment of an intravenous access can be time
consuming, challenging, and difficult in critically ill pediatric patients. Depending on the situation,
techniques like umbilical catheter, venous cut-down, central venous catheterization are not an
option. A rapid and effective alternative route for infusion of fluids and drugs in the emergency
care of pediatric patientsisthe use of intraosseous (10) line 2,8 9. The bone marrow spacesinside
the bone cavity are not collapsible unlike veins, making it readily available for use. Also, fluids,
resuscitation drugs and blood products given through this route would go rapidly into the central
circulation at about the same rate as an intravenous access [4,5,8,10.

The American Heart Association (AHA), the UK resuscitation council and the International
Liaison Committee on Resuscitation (ILCOR) have widely accepted and approved the use of the
intraosseous line as afirst line method of resuscitation in cardiac arrest and first or second linein
peri-arrest situation. It was discussed to transfuse fluids, blood products and a variety of drugs.
(1,3.11]. Despite these indications, the use of intraosseous access is not a prominent feature in actual
emergency cases and studies describing its use across diverse emergency department and hospital

settings are blurry, particularly from low and lower-middle-income countries.

All emergency physicians are required to attend these vocational training programs with some
frequency every 2 years or once every 3 years. Also international conferences or congresses held
in emergency care include practical training courses in intraosseous injection. Because of this, a
doctor or resident who isless proficient in thismethodol ogy is empowered to demonstrate practical
skillsin this methodol ogy.



To our knowledge, the use of intraosseous access has not been established in Georgia and it's not

readily used in the emergency department of both pediatric and adult cases.

Therefore, the groundwork should be laid in Georgia for the introduction of bone injection
methodology as an aternative way when periphera vein catheterization is not possible. Asit is
accepted in the West by conducting practical classes at conferences and congresses. Also at this
stage, BLS, ACLS, ATLS and PALS courses are being established in Georgia, part of whichisthe

training of intraosseous injection techniques.

The main purpose of study at this stage was to determine the need for repeated training for staff.
A further aim was divide trained physicians into two conditional groups: the first group who use
this methodology after training (Tab.1) and the second group who do not to use it in the practice.
(Tab 2).

Methods and Study Design

To support the above theory atotal of 16 doctors from Pediatric emergency department from two
Children’s clinics in Georgia were trained in theoretical and practical skills on intraosseous
catheter implantation, contraindications, and catheterization techniques.

The aim of the training was physicians to gain the competence to successfully administer an 10

infusion if IV accessfailed in an emergency.

In brief, the curriculum of this training contains the following:

(1) A short interactive lecturefor the knowledge of 10 access: guidelines, algorithm,
indications (failed IV access or resuscitation), contraindications (e.g. nonintact
bone), location for 10 puncturing (e.g. proximal part of tibia).

(i) Practice: skill stations with a plastic bone, an 10 set per participant and one
instructor per four participants. After demonstration every participant

administersafull 10 infusion including fixation technique.

The handling of the 10 needle is crucia for success. Each participant received feedback after
practical demonstration of the skill.



Staff testing was conducted before the start of the training. Relevant post-testing was also
conducted after the trainings. As can be seen from the pre-test and post-test results (short-term),

the training was successful. Physicians have mastered new theoretical and practical skills.

The average time for the procedure is about 2 minutes when performed by experienced medical
personnel with a suitable device like EZ-10 (57,13). This technique, in capable and skillful hands,
can attain relatively quick resuscitation but it's not without life-threatening complications.

Most of the doctors in this study was female, one was male. Most are over the age of 40, with
medical experience of 2 to 5 years working as a pediatric emergency physician. Five of these
physicians actively, used the appropriate methodol ogy in the management of severe patients when
peripheral venous catheterization was impossible and complete indication was intraosseous
catheterization.

We used paired sample t-test to compare pre- and post-test scores among groups, as well as
independent sample t-test to compare scores among participants who performed the procedure

between the post-test and the long-term post-test and those who didn’t perform it.

Results and Discussion

Exam scores differed statistically significantly between the pre (mean:7.62, SD:4.5) and post-test
(mean:9.65, SD:5.05) groups (p<0.001), as well as between the post-test and long-term control
post-test groups (mean:13.88, SD:5.3) (p<0.05). Test scores, as could be expected, decreased on
average over time.

Tab. 1 Paired Samples Statistics Pre-test and the first Post-Test

Comparison
Mean N Std. Deviation Std. Error Mean | Sig.
Pre-test | 7.62 26 4.500 .882 .001
PostT 13.88 26 5.309 1.041




Tab.2 Paired Samples Statistics Pre-test and Long-term Post-Test

Comparison
Mean N Std. Deviation Std. Error Mean | Sig.
Pre-test 7.62 26 4.500 .882 .024
LT Post-Test | 9.65 26 5.051 991

While the first post-test results didn't differ statistically significantly (p=0.521) the results of the
second post-test (long-term) different statistically significantly between the groups of 5 physicians
who had practically performed the procedure between the post-tests, and those who didn't perform
the procedure (p<0.001).
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We suggest that if the methodology is used by a physician, the need for active repetitive training

in practice every two years will suffice.



If physicians do not apply this methodology in practice, this practical skill and theoretical
knowledge will lead to repeated trainings every 6 months. An interesting link was also found
between medical experience and the age of physicians using this methodology.

We observed that the younger the doctor and the less clinical experience he has, the more easily
and often they use the intraosseous catheterization method. The |O route isreemerging in pediatric
emergency care due to its effectiveness, also its ease and practical use. It is generaly
acknowledged as an adequate “plan B” in emergency situations where the use of periphera 1V

access has failed usually after 3 attempts or about 90 seconds.
Conclusion

One of the major advantages of the intraosseous route is that its technique requires little or no
experience to acquire expertise, it is readily accepted and frequently used by medical personnel
trained in it [g. The limiting factor of use of this route would be lack of training and low indication
in the neonatal critical care life support guidelines, asin our case. In this case, thereis high focus
on the use of umbilical venous access alone [6,9,12). This study is to help pave way for further
research work and consequent use of this method in emergency care of criticaly ill pediatric
patients, which requires training and repeated training sessions.
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Abstract

The introduction of intraosseous injection methodology is very important in critically ill patients
With whom peripheral venous catheterization isimpossible and thereis not enough time to implant
acentra vein dueto alife-threatening condition of the patient.

To carry out the relevant manipulation in Georgia, for the first timein 2016 and then in 2017, the
USA Mayo Clinic Emergency Care Physicians held trainings in Intraosseous Catheterization,
which included both theoretical (indications, contraindications, complications, etc.) and practical
trainings (techniques for using a special tool on manikin bone).

A team of emergency physicians from two pediatric clinics of Georgiawas later selected to
undergo the above-mentioned training (theoretical and practical). Both teams were pre-tested
before the training and post-tested after. The results were compared. For two years, a certain
number of physicians underwent appropriate manipulation in patients on testimony.

The aim of our further study was to determine whether physicians possessed theoretical and
practical skillstwo years after training. Doctors were divided into two groups: those who
performed this manipulation during this period and the other who did not perform the

mani pulation. Physicians have been tested, which has shown us the need for periodic intraosseous
catheterization training so that physicians who have not undergone this manipulation do not lose

the relevant skills and perform this manipulation safely when needed.
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1. Megununckuii Yuusepcuret uM. Jlasuzna Tsunsauanu, Tounncu, I'pysus

BHefpeHVe METOLNKN BHYTPUKOCTHBIX MHBEKLMIA O4EHb BXKHO A/15 NALMEHTOB C KPUTUYECKM
TSHXKeNbIMU (hopMamu, Y KOTOPbIX KaTeTepu3aums neprepruyeckmnx BeH HEBO3MOXHA U Y KOTOPbIX
HeA0CTaTOYHO BPEMEHW A/19 BBEAEHUS LLeHTPasIbHOM BEHbI M3-3a OMACHOI0 /151 XKU3HW COCTOAHMA
nauueHTa.

[ns npoBefeHNs COOTBETCTBYHOLLMX MaHUMyNAUMiA B py3nmn Bnepsble B 2016 rogy, a 3atem B
2017 rogy CLUA 3kcTpeHHble TpeHnHrn Mayo Clinic, KoTopble BK/IKOYan B cebs Kak
TeopeTnyeckue (NokasaHus, NPOTMBOMOKa3aHUs, OCNIOXHEHUS 1 Ap.), Tak 1 NpakTU4eckue
3aHATUA (MPMEMbI UCMO/b30BaHUA CMELMabHOr0 UHCTPYMEHTA MO My/IbYYPOBaHMIO KOCTEN
rofieHn).

Mo3aHee 6blna oTo6paHa bpurana Bpayeil CKOpPoin NOMOLLM U3 ABYX NeAnaTPUYECKUX KNMUHUK A1
MPOXOXAEHMSA BblLLEYKa3aHHOr0 00y4eHns (TEOPETUYECKOr0 U NPakTUYeckoro). Obe KoMaHzbl
MPOLUNV NpeABapuUTeNibHOe U NOCT-TeCTUPOBaHWUE NOC/e TPEHUPOBKK. Pe3ynbTaTbl CPaBHUBASIN.
B TeyeHue ABYX eT onpeenieHHOe KOMMYECTBO Bpayei No nokasaHuaM nogsepraau naymeHTam
COOTBETCTBYIOLLME MaHUNYNALUN.

Llenbto Hallero fjanbHenwero nccnegoBaHms 6b110 onpesenntb, 061a4atoT /i Bpayum

TEOPETUHECKNMU N NPaAKTUHECKNMWU HaBblKaMW YEPE3 ABa rofa rnocsie 06y‘-IeHVIFI. Bpauu Ob1N



pasfieneHbl Ha IBe TPYNMbl: T€, KTO BbIMOMHSN 3Ty MaHUMYNSLMIO B 3TOT NEPUOA, U Apyrue, KTo
ee He BbINoMHAN. [JoKTopa NPOLLIN TeCTMPOBaHMe, KOTOPOEe NoKa3asio HaMm He06X0AUMOCTb
NepuoanYeckoro o6y4eHns BHYTPUKOCTHON KaTeTepu3aaLm, YTo6bl Bpaun, KOTOpble He
noABeprannch 3Toi MaHUMNyNALMK, He TePSIM COOTBETCTBYHOLLMX HABbIKOB M MpK

HEo6X0AMMOCTI BbINOHANN 3Ty MaHUMYNALMIO 6e30MacHo.
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