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Background. A survey was conducted among anesthesiologists in 38 Ukrainian hospitals to evaluate the current in-
cidence and treatment quality of the local anesthetic systemic toxicity (LAST). With the growing preference for regional
anesthetic techniques, implementation of measures for timely detection and treatment of LAST is becoming a priority for
many surgical hospitals. This study aims to provide primary country-wide epidemiological data to guide further safety im-
provement in Ukraine.

It should be noted, that the survey was performed before the beginning of the full-scale Russian invasion of Ukraine. The
resulting surge in the incidence of limb injury has resulted in an unprecedented scale of application of regional anesthesia,
including out-of-hospital cases with very limited monitoring, which will no doubt generate great amount of new data on the
subject. We hope that our current analysis may be used as a reference point for the future research on this subject.

Material and methods. A link to the survey was distributed via e-mail to the members of the Association of Anesthesi-
ologists of Ukraine. Data submission was anonymous. Statistical analysis was performed using Microsoft Excel. Descriptive
statistics are provided.

Results. Responses were submitted by 186 anesthesiologists from 38 Ukrainian cities. Among them, 65.9% practice in
public hospitals, 25.4% - in private hospitals, 8.7% - in university hospitals. Majority of respondents (60.3%) reported per-
forming over 100 regional anesthetic procedures per year. Peripheral nerve blocks were routinely performed in the hospitals
of 76.9% of respondents. 42.4% are using peripheral nerve blocks or more times per week, 24.4% perform this amount
monthly, 21.7% - yearly, with 11.5% not utilizing peripheral nerve blocks at all.

Ultrasound guidance was commonly used by 64.1% of anesthesiologists, 60.3% reported relying on landmark techniques
often and 38.5% are routinely using a neuromuscular electrical stimulator.

LAST cases were previously encountered by 37.2% of respondents. However, only 37% have reported having a LAST pro-
tocol in their hospital and 42.3% did not have a lipid emulsion available. Regarding patient education, in 62.8% of cases the
patients were specifically warned about the possible complications of regional anesthesia prior to procedures, where it was
performed. When the local anesthetic related adverse events did occur, they were recorded in the patient’s card in 27.2% of
cases; the chief of anesthesiology department was informed in 36.9%, while in 35.9% the event was not reported in any way.

Conclusions. The practice of regional anesthesia is becoming more widespread in Ukraine, but the minimal measures
required to provide patient safety during such procedures are still not being employed in many hospitals.

Key words: Patient safety, LAST, peripheral nerve blocks, ultrasound navigation in anesthesia.

Background. New safety measures are being
introduced with every novel medical practice,
particularly in the field of anesthesiology.
Perioperative adverse effects in the United States
are the eights leading cause of death and their
monetary costs have been estimated to range from
$54.6 billion to $79 billion, around 6% of the total
annual national healthcare funding [1].

Despite the decline of the Local Anesthetic
Systemic Toxicity (LAST) incidence, its risks
persist even in high-income countries, including
those that have implemented the Helsinki
Declaration on Patient Safety in Anesthesiology.
For example, in Finland in the years 2011-2013,
LAST occurrence has been estimated to be 0.7 per
10000. The potential for improvement is indicated
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by the relative risk of LAST between non-academic
and university hospitals - 3.3 (1.0-10.3; p = 0.04)
[2].

The Association of Anesthesiologists of
Ukraine is running several educational projects,
aimed at promotion of higher quality and safety
in anesthesia, but the acceptance degree of
the Helsinki Declaration on Patient Safety in
Anesthesiology differs between regions, resulting
in a great variety in safety practices related to
regional anesthesia.

This survey was conducted before the Russian
invasion of Ukraine. The resulting rise in incidence
of trauma of the extremities in areas, distant from
well-equipped medical facilities has resulted in
a sharp increase in the amount of performed
peripheral nerve blocks. Regional anesthesia has
proven itself as an invaluable tool in mass casualty
evacuation scenarios, allowing for transportation
of the wounded for further treatment in safer
locations without dispatching a dedicated
anesthesiologist or risking the potentially lethal
side effects of insufficiently supervised opioid drug
use. Tertiary care has also benefitted from regional
anesthesia methods, allowing for more efficient
rehabilitation within the modern framework of
multimodal analgesia, modulating the excessive
use of systemic analgesics. The resulting benefits
come at cost of increased doses of local anesthetics
administered per patient, with exposure often
lasting multiple days or weeks in settings, where
best monitoring standards cannot be upheld.
Systemic toxic effects of local anesthetics become
more of a prominent concern in such scenarios,
augmented by the variety of approaches as
highlighted by other military medical services [4].

This study is a part of our effort to examine
the safety of the large-scale implementation of
regional anesthetic techniques in Ukraine.

MATERIALS AND METHODS

The survey was conducted from October 2021
until February 2022 by anonymously filling out
a privately distributed Google form. The survey
design was approved by Bogomolets National
Medical University ethical committee (protocol
#151 from 25 October 2021). All participants

have signed the digital informed consent form
while filling out the questionnaire. The survey
link was sent to each member of the Association
of Anesthesiologists by email (https://aaukr.org/
opytuvannya-shhodo-vypadkiv-toksychnosti-
mistsevyh-anestetykiv)

The questionnaire consisted of 14 items and
was created following the guidelines outlined in
the literature that describes in detail the methods
of conducting similar surveys [5, 6].

The questionnaire was designed to ensure
sufficient collection of data from respondents on
demographics, awareness of the LAST guidelines,
the availability of ultrasound navigation and
preparations of fat emulsions in their departments.
Extra care was taken to include the information
on safety protocol adherence and checklist usage
during regional anesthesia, as well the level of
communication between the medical personnel
within the hospital during LAST incidents.

The structure of the questionnaire gives doctors
an opportunity to fill it in a short time. It also
provided respondents with an option to give more
descriptive and detailed answers to some questions
if they wished. Certain questions were restricted
to given single- or multiple-choice options, while
others had a free reply format. The language
of the survey is Ukrainian. Only practicing
anesthesiologists, heads of departments, practicing
PhD students and professors were invited to take
part in the survey.

The results of the survey were imported into
Microsoft Excel for continuous analysis. Simple
descriptive statistics were used.

RESULTS
Responses ~ were  submitted by 186
anesthesiologists from 38 Ukrainian cities.

Among them, 65.9% practice in public hospitals,
25.4% - in private hospitals, 8.7% - in university
hospitals. Majority of respondents (60.3%)
reported performing over 100 regional anesthetic
procedures per year. Peripheral nerve blocks were
routinely performed in the hospitals of 76.9% of
respondents.

42.4% are using peripheral nerve blocks or
more times per week, 24.4% perform this amount
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monthly, 21.7% - yearly, with 11.5% not utilizing
peripheral nerve blocks at all. 15.4% have reported
delivering several blocks per day - mostly those
practicing in highly specialized orthopedic clinics.
Spinal anesthesia was routinely performed by
94.5% of respondents, epidural - by 87.2%.

Ultrasound guidance was commonly used
by 64.1% of anesthesiologists, 60.3% reported
relying on landmark techniques often and 38.5%
are routinely using a neuromuscular electrical
stimulator. The low ultrasound use rate on sites
where the ultrasound machine was present was
commonly attributed by the respondents to its
limited availability within the operation room
(OR) and the ICU due to administrative factors.

LAST cases were previously encountered
by 37.2% of respondents. However, only 37%
have reported having a LAST checklist in their
hospital. 39% have reported that their institutions’
management is making active efforts to implement
checklists in routine practice, while 20.7%
described their administration as critical towards
the LAST protocols.

Only in 57.7% the respondent had the lipid
emulsion readily available. We consider this
a critical risk to patients safety and a basic
requirement to safe administration of regional
anesthesia.

Regarding patient education, in 62.8% of cases
the patients were specifically warned about the
possible complications of regional anesthesia prior
to procedures, where it was performed. When the
local anesthetic related adverse events did occur,
they were recorded in the patient’s card in 27.2% of
cases; the chief of anesthesiology department was
informed in 36.9%, while in 35.9% the event was
not reported in any way. Communication seems to
be a great problem within the Ukrainian healthcare
system, including staff and administration, doctors
and patients and doctors in a team.

The sample was drawn from the members of
the Association of Anesthesiologists of Ukraine,
members of which may be on average more
involved in implementation of modern practices
in anesthesiology and do not accurately represent
the situation in Ukraine.

The nature of the study, particularly the chosen
method of data collection permits the distortion

of information on multiple levels. Future
observational studies may provide more reliable
results.

True incidence of LAST may be obfuscated
by different diagnostic approaches and inflated
or diminished by the adverse events presenting a
similar clinical picture.

The difficulties with patient safety during
regional anesthesia are a problem in both Ukraine
and EU countries. The introduction of ultrasound
into clinical practice has brought the solutions
closer [7]. The first paper in this field was published
in 1978: a Doppler ultrasound blood flow detector
was used to facilitate a supraclavicular brachial
plexus block [8]. The first direct use of ultrasound
for a regional block was reported in 1994, again for
supraclavicular brachial plexus block [9]. Recent
studies have demonstrated the cost-effectiveness
of ultrasound-guided regional anesthesia in
daily clinical practice [10], but it’s still not widely
available in the operation rooms of some hospitals
in Ukraine and in European countries, which was
demonstrated in our previous investigation of
patient safety during anesthesia in Ukraine [3].

Another serious problem is the implementation
of LAST checklists in routine anesthesia practice.
It is common practice for employees to view such
documents as bureaucracy. Even in the case of the
WHO Surgical Checklist low adherence is being
justified by hierarchy, delays, increased workload,
lower applicability in emergency situations, raised
anxiety in awake patients, etc. [11].

Other authors also analyzed using of patient
safety approaches in EU countries. It was reported
that the most common barrier to checklist
implementation was active resistance or passive
noncompliance from individuals, most frequently
from senior surgeons and/or anesthesiologists [12].

But this practice causes a lot of problems and
doesn’t have any advantages. For example, in a
study conducted in UK clearly showed that Safe
Surgical Checklists do not have any significant
impact on theater start time [13].

And third, the most serious and critical problem
in Ukrainian regional anesthesia is communication
in hospitals and reporting about critical incidents.
We are silent about possible complications and
mistakes.
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Fig. 1. Obtained results

If you are a patient, you are a hundred times
more likely to die from a critical incident or error
in a hospital than you are in a transport accident,
for example [14]. Thats why reporting if LAST
or another critical mistake occurs should be
immediate.

Its still common practice in Ukrainian
healthcare system to hide mistakes and accidents
in the OR. This may be due to fear of punishment.
However, there is human factor. Everyone makes
mistakes. It is part of human nature. The aerospace
industry has adopted a fundamentally different
approach. No one is criticized for reporting a

problem - indeed, failure to report a problem is
treated very seriously, and staff has a degree of
immunity from any disciplinary action if issues
are reported promptly. As a result, flying in a
commercial airliner is the safest way of traveling,
far safer than traveling by car [15]. We suppose
this approach is the most justified in medicine.
There are many ways to improve the safety
of regional anesthesia. It's a good practice to
implement within an institution a ‘block roomy’
where regional anesthesia nerve blocks could
be provided by expert anesthetists in regular
scheduled sessions [16]. Block room models have
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been in use for the past decade in North America,
but are only a recent introduction in the EU. A few
studies have demonstrated, that instituting a block
room has improved the efficiency of the theater
complex, and improved the service delivered to the
patients. It could likely become the best practice
for Ukrainian hospitals as well.

CONCLUSIONS

A lot of problems with the safety of regional
anesthesia in Ukraine. Spreading of checklists,
ultrasound navigation and lipid emulsion is
strongly dependent on the region of Ukraine
and on the management of the hospital. But our
doctors and scientists make a lot of efforts to
improve routine safe practice. We can see how our
hospitals become better and we hope to do this in
five-ten years. This is the main theme of our future
work.
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TOCTIIXEHHS BE3ITEKV PETTOHAJIBHOT AHECTE3IT B YKPATHI: UM TOTOBI IIKAPHI 1O
TOKCUYHOCTI MICITEBOT AHECTE3II (LAST)?

I Cemenxo H. M., ' @panx M.C, ' Kyuun I0. /1., ' Benxa K. IO., ' Cniyun B.€E., ?Ilapiii B.B., * /Tuxodiii B.B.

! Kagedpa nicnssounnommoi xipypeii, anecme3sionozii ma inmencusHoi mepanii
2 Biooinenms mpasmamonozii ma opmonedii

Hauionanvruti meouunuii ynisepcumem imeni boeomonvus, Kuis, Ykpaina

AxTtyanbHicTh. By/o mpoBefeHo onuTyBaHHA cepefl aHecTe3ionoriB 38 mikapeHb YKpaiHM 3 METOIO OLIiHKM ITOTOYHOI
iHIMIeHTHOCT] Ta AKOCTI JIiKyBaHHA CUCTeMHOI TOKCMYHOCTI MicueBux aHecTeTukiB (LAST). 3i spocTaHHAM IepeBarn
peTioHaZnbHNX METOfiB aHecTesil BIIPOBA/PKEHHS 3aXOfliB IOJO CBOEYACHOrO BUAB/IeHHA Ta ymikyBaHHA LAST crae
IpiopuTeToM JyiA 6araTbox XipypriuHux cranioHapis. Ile mocmimkeHHA Mae Ha MeTi HaJaTV IepBMUHHI emifeMionoriyui
[aHi 10 BCilt KpaiHi i1 IOJa/IbIIOTO MiIBUIeHHs Oe3IeKn B YKpaiHi.

OnnryBaHHSA NPOBOAWIOCA MO IIOYaTKy IIOBHOMACIITAOHOrO POCIICBKOrO BTOPrHeHHA B Ykpainy. Cruleck
YacTOTM TPaBM KiHIIBOK IpPU3BIB 10 Oe3IpellefileHTHOIO MacIITaly 3aCTOCYBaHHA perioHapHOI aHecTesii, BKIIOYAI0UN
o3a/IiKapHsIHI BUMAJKY 3 Ty>Ke 00OMeXXeHVIM MOHITOPMHIOM, 1110, 6e3CYMHIBHO, CTBOPUTD BE/IUKY KiIbKICTh HOBUX JAHUX.
Mu criomiBaeMOCH, 1110 HaIll HOTOYHMI aHali3 MOXKe 6yT1/1 BUKOPVCTAHUII AK OPIEHTUD MIA Ma1716yTHix IOCTiKeHb.

Marepiamu i mMerogu. ITocwraHHA Ha omUTyBaHHA OylI0 poO3iC/IaHO €IEKTPOHHOI0 MOIITOK WieHaM Acomianii
aHecTesionoriB Ykpainu. IToganHa gaHuX 6yn0 aHOHIMHMM. CTaTUCTUYHUI aHaJIi3 IPOBOAYIIN 32 JOIOMOTOIO Microsoft
Excel MeTOIOM OIIMCOBOI CTATUCTUKNL.

PesynpraTn. Bignosini Hagicmam 186 anecTesionoris i3 38 micT Ykpainn. Cepep HUX 65,9% NPaKTUKYIOTh y Zep>KaBHIX
miKapHAX, 25,4% - y IpMBaTHUX JKapHAX, 8,7% - B yHiBepcUTeTChbKUX JiKapHAX. BinpmiicTs pecronpentis (60,3%)
HOBiJOMIIN IIPO BUKOHAHHA IOHan 100 perioHaJbHMX aHeCTe3i0/NOriYHUX NpoLeRyp Ha pik. brokamu mepudepnyannx
HepBiB pery/IApHO IIPOBOANIN B JTIKapHAX 76,9% pecrioH/ieHTiB. 42,4% BMKOPUCTOBYIOTH OJIOKayu epu(epUIHNX HEPBiB
a60 6inpiIe pasiB Ha TIOKEeHb, 24,4% po6}1;1Tb 110 Ki/IbKiCTh IjoMicsn, 21,7% — mopivno, 11,5% B3arasi He BUKOPUCTOBYIOTh
6mokau nepudepuIHNX HEPBiB.

64,1% aHecTe3ionoriB 3a3BMYail BMKOPMCTOBYBA/IM YIbTPAa3BYKOBMII KOHTPONIb, 60,3% TNOBigOMWIN, IO YacTO
IOK/TalAl0ThCA Ha OpieHTUpH, a 38,5% peryIapHO BUKOPUCTOBYIOTb HEPBOBO-M A30BMIl €/IEKTPOCTUMYILATOP.

3 Bumagkamyu LAST panime ctukammca 37,2% pecnongentis. OpgHak nume 37% mosigomuny, 1o y ixHiil mikapHi
3actocoByBanmu LAST mporokor, a 42,3% nHe manu nimigHoi emynbcii. Illogo HaBYaHHA MaljieHTiB, TO B 62,8% BUIanKiB
Halli€HTn 6ym/1 CIelia/IbHO IONePe KeHI IIPO MOX/IMBI YCK/IaJHEHHS PETiOHApHOI aHecTesii Iepes Mpouegypamu, jie
BOHa npoBopmtaca. Komm 1no0ivHi ABMILA, OB’ A3aHi 3 MICLIEBOI0 aHECTE31€10, BCe-TaKyl BUHMKAIN, BOHI peecTpyBamics
B KapTIi marienrta y 27,2% BUIIAfIKiB; 3aBiyBad BifjfieHHsM aHecTesionorii 6yB moindopmoBanmit y 36,9%, a y 35,9%
JKOTHMM YMHOM He IIOBiIOM/IEHO IIPO MO0,

Bucnosku. IIpakTuka perioHapHoi aHecTe3ii HabyBae Bce OiIBIIOro IONMVPEeHHA B YKpaiHi, ajle MiHiManbHi 3axonn,
HeOoOXifmHi 11 3a6e3neuenHa Oe3MeKn MalieHTa IMif, 9ac TaKUX IpoLenyp, y 6ararbox JKapHIX OCi He 3aCTOCOBYIOTHCH.

KmouoBi coBa: 6e3mneka marienra, LAST, 6/0kaay neprudepiaHuX HEPBiB, yIbTPa3ByKOBa HaBirais.
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