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The comparison of flex-tip — maleable tip intubation stylet
and standard bougie intubation stylet during endotracheal
intubation using Macintosh laryngoscope performed by
paramedics: a cross-over manikin study
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ABSTRACT

Aim: Tracheal intubation is generally considered to be an optimal method of protection of airway. Main goal of this study is the evaluation of effectiveness of
intubation with the use of new type flex-tip — maleable tip intubation stylet, performed by paramedics.

Materials and methods: 158 paramedics participated in the research. After ethics committee approval intubations were performed on manikin model
designed for training of endotracheal intubation. Participants trained use of studied device before study. The time needed for first pass successful intubation
and possible complications were recorded.

Results: Intubation effectiveness with use of flex-tip intubation stylet was higher than the standard bougie: 67.7% (107/158 of successful first pass intuba-
tions) vs. 57% efficiency (91/158) when bougie was used with no statistical significance (p>0.05). However, the number of successful intubation performed
within 30 seconds was 93/107 (87%) vs. 53/91 (58%) attempts for flex-tip and standard bougie intubation stylet respectively with statistical significance.
Average time of first pass successful intubation with use of flex-tip intubation stylet was slightly shorter than intubation time when bougie was used: 27.3 +
11.85vs. 29.1 +12.5 s in flex-tip and bougie intubation stylet respectively with statistical significance. No complications were observed.

Conclusions: The effectiveness is higher within recommende 30 sec time of intubation and the intubation time is slightly shorter when flex-tip intubation

stylet is used comparing to standard intubation bougie.

KEY WORDS
intubation, paramedics, bougie, flex-tip stylet

INTRODUCTION

Intubation is considered to be most difficult to per-
form among airway management methods performed
by paramedics [1]. Paramedics intubate rarely, estimated
2-6 times per year [1]. Paramedics should remember that
in case of failed intubation attempt other techniques are
avaiable [2]. However, not only better equipment may
help but proper training in using this equipment, proce-
dures and guidelines are essential for success [3].

Following Difficult Airway Guidelines the time of
one intubation attempt should not exceed 30 second
[2]. Some devices can be a useful adjunct to intubation
equipment influencing success ratio. According to pro-
ducer, use of flex-tip intubation stylet (Construct Medical
Pty Ltd, Hawthorn, Australia) allows to shorten the time
of intubation in comparison to short, standard intuba-
tion stylet. The flex-tip intubation stylet has movable tip
within the range from 30° to 60°, depending on intuba-
tion tube diameter (Fig. 1-3.). Another advantage is easi-

ness to use of intubation stylet, it is because of use simi-
lar to bougie and better movement control provided by
inflexible middle part.

AIM

The main goal of this study was to assess the first
pass success (effectiveness) of intubation and the time
of successful intubation with use of flex-tip intubation
stylet comparing to standard intubation bougie stylet.

MATERIALS AND METHODS

158 paramedics participated in the study. After ob-
taining institutional ethic committee of Medical Univer-
sity of Lodz approval (RNN/363/13/KB date 21.05.2014
head: prof. P. Polakowski) the study begun on manikin
model designed for training of endotracheal intubation.
The participants were randomly allocated into two sub-
groups: standard bougie or flex-tip intubation stylet. Af-
ter first attempt they switched to second device. Before
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Table 1. Comparison of successful intubations (p=0.001)

Successful attempts Failed attempts All
Standard intubation o o
bougie stylet 57% [91] 43% [67] 158
Flex-tip intubation stylet 68% [107] 32% [51] 158
All 62% [198] 38% [118] 316
Table 2. Average times of succesful attemps (mean + SD)
Successful Average time

Successful attempts

Standard intubation

attempts under 30 seconds of successful attempt

+
bougie stylet 91 53 29.1+£125s
Flex-tip intubation stylet 107 93 27.6+118s
All 198 146 28.35+12,15

Fig. 1. Flex-tip bougie in neutral position

the clinical study, each paramedics had a short training
in use of flex-tip to become familiared with the device.
For purpose of this research, stopwatch was used to
take measurements. The result was negative if time of
one minute was exceeded, no maetter if the intubation
was successful or not. The effectiveness of intubation
was confirmed by bag ventilation of manikin's lungs.
Every paramedic had 1 attempt to simulate real condi-
tions of endotracheal intubation in out-of-hospital set-
tings. Nominal data are presented as n (percentage of
the total) and were analyzed using the chi-square test.

Fig. 2. Flex-tip bougie with tip aimed up by
pulling the moveable reeding on bougie with
thumb of operator during laryngoscopy

Fig. 3. Flex-tip bougie with tip aimed down by
pushing the moveable reeding on bougie with
the thumb of operator

Continuous variables were assessed for normal distri-
bution and are presented as means with standard de-
viations. Appropriate parametric tests were applied for
statistical analysis. A p-value of <0.05 was considered
statistically significant. All analyses were conducted us-
ing Statistica 13.1 PL software.

RESULTS

The rate of successful first-pass intubations was high-
er with the use of the flex-tip intubation stylet compared
to the standard bougie intubation stylet: 107/158 (68%)
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vs. 91/158 (57%; p>0.05; see Table 1). The number of
successful intubations performed within 30 seconds
was significantly higher for the flex-tip stylet: 93/158
(59%) vs. 53/158 (34%) for the standard bougie stylet
(p<0.001). When considering only the first successful
intubation, the time to success was slightly lower for
flex-tip vs. standard bougie stylets: 27.3 + 11.8 s vs. 29.1
+12.55 (p=0.012; see Table 2).

DISCUSSION

Tracheal intubation during direct laryngoscopy
is now the most popular method of advanced airway
management in emergency. Frequency of intubation
difficulties occurence in emergency during direct la-
ryngoscopy is asestimated on 10-13% up to 50% [1].
In case of difficult intubation it is necessary to use of
intubation aid - stylet, especially if it is performed by
people who does not often do endotracheal intubation
like paramedics.

The use of bougie-assisted method in intubation
performed by paramedics was already assessed [4,5].
Phelan et al when compared success of styleted ETT in-
tubation with Flex-Guide-assisted intubation found no
significant difference between devices. They concluded
that paramedics are more familiar styleted ETT tech-
nique [4]. Gregory et al when compared a Portex stylet,
Portex and Frova single-use bougies, and a Portex reus-
able bougie even found that the proportion intubating
within 30 s was significantly higher with the stylet com-
pared with any bougie [5]. The results of those studies
suggest that intubation stylet method is still better that
other adjunct devices like bougies in case of intubation
performed by paramedics.

In our research, similarly to Bell’s report, it is proved
that the use of new type of intubation stylet significant-
ly shortens necessary time for intubation [6]. It might
be assumed that use of this intubation stylet shortens
time necessary for intubation in comparison to stand-
ard intubation stylet, both for skilled and less experi-
enced operators [6].

In our study the number of successful first pass intu-
bation performed below 30 s with use of flex-tip intuba-
tion stylet are 93/107 attempts. It means, when flex-tip
intubation stylet is used, there are 87% successful first
pass attempts that are performed in recommended
time comparing to standard intubation stylet where for
91 successful intubations there are only 53 performed
below time of recommended 30 seconds [2].

The results corresponds with Reus’ research (in Ger-
many) in which average time for Truflex (Truphatek,
Israel) intubation stylet, which is a fex-tip intubation
stylet, was 26.4 s +5.5s which is comparable to our re-
sults [7]. The study of Reus™ was performed on a group
of anesthesiologist to make measurements but in the
study there also participated people who had less than
1 year in job seniority. Similar observations had Liening
et al, who compared Truflex with a hockeystick formed
stylet in a simulated airway [8].

Another import aspect in use of Truflex intubation
stylet is the level of visibility of entrance part of larynx
on Cormack-Lehane scale, | and/or Il degree and ability
to use videolaryngoscope, it was presented in random
research made by Al-Qasmi et al [9]. Use of Truflex intu-
bation stylet during intubation with C-Mac videolaryn-
goscope facilitates visibility of entrance part of larynx.
Presented study suggests higher effectiveness of Tru-
flex intubation stylet in direct laryngoscopy in compari-
son with standard intubation stylet, it is due to ability
to shape intubation tube in lower part, what helps to
move the tube more skilfully and put it quicker into
trachea. The use of Truflex stylet together with videola-
ryngoscopes is described in case of predicted very diffi-
cultintubations [10]. Another device which is similar to
Truflex is The Flex-It stylet. However, in study of Turkstra
et al the Flex-It stylet performed worse than standard
intubation stylet [11]. In the study of Reus Truflex was
considered to be better device that Flex-It stylet.

In the manikin simulation study Ruetzler et all found
out that the flex-tip bougie offered similar overall and
first attempt success rates in normal airway scenarios
compared to the standard bougie. In more difficult sce-
narios, the flexible tip bougie was associated with simi-
lar overall success rates but less intubations attempts ,
less adjustments maneuvers, less dental compression,
and easier use compared to standard bougie [12]. Time
to intubation was similar to our results: 27 sec vs. 25-29
sec (scenarios A-D) in our and Ruetzler study respec-
tivelly. In our study the success ratio was higher (68%)
for flex-tip bougie but probably because group of par-
ticipants: paramedics are more trained to intubate than
nurses.

In other study on flex-tip bougie performed by et
al. on group of 37 nurses the flex-tip bougie performed
better than standard bougie [13]. The effectiveness of
the first attempt intubation was 51.4% comparing to
37.8% for flex-tip and standard bougie respectivelly.

The role of bougie in intubation for resuscitation
provided by paramedics was evaluated by Bonette et al
[14]. On group of over 3000 pts they evaluated time of
intubation and surviving ratio. They found out that use
of bougie for intubation during resuscitation by para-
medics prolongs time of intubation and has potential
negative impact on surviving ratio. Latimer etal [15] in
their study on over 800 pts intubated by paramedics in
out-of-hospital settings revealed that first pass success
ratio was higher when bougie was used for endotra-
cheal intubation.

CONCLUSIONS

The flex-tip intubation stylet intubation stylet shows
higher effectiveness of intubation in the first attempt
within recommended 30 sec, in intubation performed
by paramedics than standard intubation bougie stylet.
Average intubation time is slightly shorter if flex-tip in-
tubation stylet is used compared to standard intubation
bougie stylet but without potential clinical relevance.
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Interventions of emergency medical teams in children
under 4 years of age — a two-year follow-up
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ABSTRACT

Aim: To analyze the incidence of emergencies in children under 4 years of age and the emergency medical services provided at the scene based on data from
ambulance personnel providing services in the Kujawsko-Pomorskie Voivodeship in Poland.

Material and methods: Electronic data from the emergency medical teams’ dispatch forms of the Voivodship Ambulance Station in Bydgoszcz concerning
services provided to children under 4 years of age in 2018-2019 wasused for the retrospective study, (i.e.: number of interventions, medical emergency pro-
cedures performed, reason for the call, diagnosis acc. to ICD 10, elements of physical examination, decision on transport to hospital). The study obtained the
approval of the Bioethics Committee KB 96/2020. The data was compiled using Microsoft Excel and the STATISTICA 10 statistical software package.

Results: There were 1988 interventions in children under 4 years of age, representing 2% of all visits. 8756 procedures were performed, most of which were
basic. The most commonly administered medicine was Paracetamol. 71% of children were transported to hospital. Death was declared in 4 children.
Conclusions: Although emergencies in children in pre-hospital care are rare, one third of interventions are performed with the first urgency code. Most often,
calls involve children with fever, nausea and vomiting, convulsions, cough and respiratory disorders, abdominal pain and injuries. Emergency services are usu-
ally limited to basic interventions. Advanced procedures are rarely performed.

KEY WORDS
emergency medical team, pre-hospital care, emergencies in children

INTRODUCTION

Calls for pediatric patients represent a small propor-
tion of all pre-hospital interventions and amount to sev-
eral percent [1-3], of which immediate life-threatening
conditions are diagnosed in a few young patients [1, 4].
However, many diseases or emergencies and their symp-
toms are specific to children only [5]. Therefore, due to
the specific character of pediatric patients, interventions
in young patients are a challenge for emergency medical
teams (EMTs) and can cause a lot of emotions, including
stress, in emergency medical service team members. This
is because dealing with children requires a rescuer to have
specialist knowledge of the specificity of a pediatric pa-
tient: from the anatomical and physiological peculiarities
depending on the child’s developmental age to the pre-
cise dosage of medication. Some experience in working
with children is also important. This is necessary for the
correct assessment of the child’s condition and then for
the effective provision of assistance, the implementation
of safe pharmacotherapy and the use of rescue equip-
ment of the size appropriate for the child [6]. In view of
the above, many centers introduce regular simulation ex-
ercises for medical staff to ensure high quality emergency
medical care provided to children [7-9]. The promotion of

this form of in-service training appears to be of particular
importance for members of emergency medical teams
(EMT), as it can increase staff confidence in the correct
handling of life- and health-threatening emergencies in
children, thus the provision of high-quality care under
stressful conditions.

AIM

The aim of the study was to analyze the incidence
of emergencies in children under 4 years of age and
the emergency medical services provided at the scene
based on data from ambulance personnel providing ser-
vices in the city of Bydgoszcz and the Bydgoszcz district
in Poland.

MATERIAL AND METHODS

The study was of retrospective nature. The study
used electronic data from the emergency medical team
dispatch form of the Voivodeship Ambulance Station in
Bydgoszcz completed during interventions in children
from 0 to 3 years of age of age from the 1 of January
2018 to the 315t of December 2019. The study included
patients aged less than 4 years at the time of the emer-
gency medical teams intervention. The exclusion crite-
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Table 1. Number of EMT visits to children under 4 years of age-by-age category and year of visit

Year 2018 2019 Total
Age N=971 % N=1017 % N=1988 %
< 1year(0) 293 30,1 307 30,2 600 30,2
1 year (1) 298 30,7 312 30,7 601 30,3
2 years (2) 193 19,9 213 20,9 406 20,6
3years (3) 187 19,3 185 18,2 372 18,9
Total 971 100,0 1017 100,0 1988 100,0
Table 2. Location of the incident, urgency codes and seasonality of EMS interventions (2018—2019)
Year 2018 2019 Total
N=971 % N=1017 % N=1988 %
home 865 89,1 868 85,3 1733 87,2
public 56 58 86 8,5 142 71
The place S"eettrg?ﬁ‘i road 29 3 47 46 76 3,8
of the incident
school 18 1,9 14 14 32 1,6
agriculture 3 03 2 0,2 5 03
Total 971 100 1017 100 1988 100
urgency code 1 156 16,1 510 50,1 666 33,5
Urgency code  urgency code 2 815 83,9 507 49,9 1322 66,5
Total 971 100 1017 100 1988 100
January 106 10,9 929 9,7 205 10,3
February 107 11 111 10,9 218 11
March 94 9,7 929 9,7 193 9,7
April 76 7,8 83 8,2 159 8
May 64 6,6 74 7,3 138 6,9
June 67 6,9 83 8,2 150 7,5
Month July 66 6,8 74 73 140 7
August 58 6 56 55 114 5,7
September 72 7,4 84 8,3 156 7,8
October 81 8,3 87 8,6 168 8,5
November 86 89 81 8 167 84
December 94 9,7 86 8,5 180 9,1
Total 971 100 1017 100 1988 100
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rion was that the child had reached 4 years of age. For
the purposes of the analysis, the children were divided
into four age categories: under 1 year of age (0), 13-24
months (1), 25-36 months (2), 37-48 months (3).

The forms included information such as: demograph-
ic data of the children (age, sex), reason for the call, di-
agnosis of the disease according to ICD-10 categories,
emergency medical procedures provided by the EMT,
decisions on transport to hospital. The study obtained
the approval of the Bioethics Committee of the Nicolaus
Copernicus University in Torun, Collegium Medicum in
Bydgoszcz, Poland, KB 96/2020.

The data was developed using the standard func-
tions of Microsoft Excel and the STATISTICA 10 statisti-
cal software package. The Student’s T-test was used to
compare average values between groups to assess the
statistical significance of differences. The interdepend-
ence between the two variables was calculated using
Spearman’s R correlation coefficient. The level of signifi-
cance of p <0.050 corresponding to the statistical data
obtained was assumed as a statistically significant rela-
tionship between variables.

RESULTS

In the years 2018-2019, there were 1988 EMT services
involving children under 4 years of age, of which 1089
calls were for boys and 899 for girls. Services involving
children in this age category accounted for 2.4% of all
EMT interventions during the study period (N=84 208).
Most interventions were for infants and children over 12
months old. (Table 1).

By far, EMTs most frequently departed for incidents
that occured at home (Table 2).

The majority of incidents (n=1483, 74.6%) were recog-
nized by the dispatcher as health or life-threatening con-
ditions — 75.6% in 2018 and 73.6% in 2019, respectively.
No significant correlation was found between the age,
the gender of children and the qualification of the call as
a health or life-threatening emergency (p>0,05). Despite
this qualification of the calls, only a third of the trips were
dispatched with urgency code 1 (with the siren on). What
is notable, however, is the significant increase in the first
urgency code trips from 16% in 2018 to 50% in 2019 (Ta-
ble 2) (t=17.248; df=1986; p=0.000). Over the two years,
four children died (two in each year studied).

The highest rate of EMTs calls in both years was
in February (11%), January (10.3%), March (9.7%) and
December (9.1%). While the lowest rate was in August
(5.7%), May (6.9%) and July (7%). There was no statistical
difference between the years of the study and the num-
ber of dispatched trips per month (p>0.05) (Table 2).

A total of 1988 codes for diagnoses made at the scene
by EMTs were identified based on the International Clas-
sification of Diseases ICD-10 [10]. The diagnoses were
classified according to ICD-10 major disease categories
(Table 3). There was no statistical difference for disease
diagnoses between boys and girls (t=0,092, df=1986,
p=0,927).

Diagnoses under the R00-R99 category were pre-
dominant in each age category and most often con-
cerned fever (20.1%, n=351), nausea and vomiting (6.7%,
n=116), convulsions (4.5%, n=79), dyspnea and respira-
tory disorders (3.9%, n=61), cough (3.3%, n=54), abdomi-
nal pain (3%, n=49), and syncope (2.1%, n=35).

In children under a year old (0), one-fifth of the calls
involved the Z00-Z99 category, which is used for the
condition of a patient other than illness. Regarding the
P00-P96 category for this group of children, choking di-
agnoses dominated, which accounted for 85.2% of diag-
noses in this age group.

The proportion of J00-J99 diagnoses increased with
age, among which acute upper respiratory tract infec-
tions were the most common (11.5%, n=209). There
was a similar ratioof diagnoses in the S00-T98 category,
among which head and craniofacial trauma were the
most common (13.7%, n=220), burns to various body
areas (4.4%, n=58), aspiration of foreign bodies into the
respiratory tract (1.9%, n=32), and poisoning (2%, n=26).

In the 100-199 category, 5 diagnoses were for sudden
cardiac arrest and 1 for hemorrhagic stroke.

A total of 8756 procedures performed by EMTs were
identified. Due to the wide variety of procedures record-
ed in the emergency medical services forms, the most
frequent procedures and those relevant from the point of
view of EMS were selected (n=5156). The most frequent-
ly performed procedures during EMT interventions were:
monitoring of patients, assessment of consciousness ac-
cording to the Glasgow Coma Scale, pharmacotherapy,
assessment of the severity of injuries, temperature meas-
urement and application of dressings. During the 2 years,
extracorporeal cardiac massage was performed 7 times
and tracheal intubation was performed 4 times (Table 4).
A child’s age influenced the procedures provided. More
vascular accesses as well as body part immobilizations
and dressings were applied in the age group of 3 years
and 2 years.

The most commonly used drugs during pharmaco-
therapy included: the analgesic and antipyretic drug
Paracetamol, nebulization drugs and the glucocorti-
coid drug Dexaven (Table 5). Children were also given
Diazepam (most commonly used for epileptic seizures),
Adrenaline (for sudden cardiac arrest or acute allergic re-
action), as well as opioids and Ibuprofen. Fluid and oxy-
gen therapy were also administered.

A statistically significant but weak correlation was
observed between age and type of medication admin-
istered (r=0.107; N=1986; p=0.001). The fewest drugs
were administered to children under 12 months of age
(16%), which concerned all preparations listed in Table
5. A relatively smaller number of drugs was also adminis-
tered to 3-year-old children (21.3%), with the most drugs
administered in this age group being nebulized (33.8%)
and Dexaven (41.7%). The most pharmacological inter-
ventions were noted in the group of 1-year-old children
(1) (35.4%). Among them, Paracetamol (44.6%), opioids
(42.1%) and infusion fluids (50%) were most frequently
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Table 3. 1CD-10 categories of diagnoses by age

Age < 1year 1 year 2 years 3 years Total

lggf’f() Meaning of the code N=600 % N=610 % N=406 % N=372 % N=1988 %

Ao0-Bog  IMfectious and parasitic 4 o7 5 08 6 15 3 08 18 09
diseases

C00-D48 Neoplasms 1 0,2 0 0 0 0 0 0 1 0,1

D50-D89 Diseases of th'e blc')od and 1 0.2 0 0 0 0 0 0 1 01

blood-forming tissues
E00-E90 Endocrine, n.utrl.tlonal and ) 03 0 0 0 0 1 03 3 02
metabolic diseases

F00-F90 Mental and behavioral 0 0 0 0 3 07 0 0 3 02
disorders

Goo-Gog  Diseases of the nervous 2 03 6 1 2 05 7 1,9 17 07

system

Hoo-Hos ~ Diseasesof theearand 0 0 0 0 0 0 103 1 01
mastoid process

Diseases of the circulatory

100-199 3 0,5 1 0,2 1 0,2 1 0,3 6 0,3
system
Diseases of the respiratory
J00-J99 50 8,3 76 12,5 55 13,5 76 20,4 257 12,9
system
K00-K93 Diseases of the digestive 6 1 3 05 3 07 1 03 13 07

system

Loo-Log  Diseasesof the skinand 1 02 2 03 1 02 0 0 4 02
Subcutaneous tissue

Diseases of the

’\ICI%% musculoskeletal system and 0 0 0 0 0 0 1 0,3 1 0,1
connective tissue
000-099  Fregnancy, childbirth and 305 0 0 0 0 0 0 3 0,2
puerperium
Selected conditions
P00-P96 beginning in the perinatal 27 4,5 3 0,5 0 0 0 0 30 1,5
period
Q00-Q99 Congenital malformations (...) 2 0,3 0 0 1 0,2 0 0 3 0,2

Symptomes, signs and
R00-R99 abnormal clinical and 243 405 261 428 191 47 153 411 848 427
laboratory findings, not

elsewhere classified

Injury, poisoning and certain
S00-T98 other consequences of 72 12 154 25,2 94 23,2 75 20,2 395 19,9
external causes

External causes of morbidity

Vo198 and mortality

38 6,3 22 3,6 10 2,5 19 51 89 4,5

Factors influencing health
Z00-Z99 status and contact with 145 24,2 77 12,6 39 9,6 34 9,1 295 14,9
health services

Total 600 100 610 100 406 100 372 100 1988 100
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Table 4. Selected emergency medical procedures performed at the scene of an incident by year
Year 2018 2019 Total

Emergency medical procedures N=3859 % N=4897 % N=8756 %

monitoring 847 21,9 886 18,1 1733 19,8
assessment of awareness (GSC) 818 21,2 859 17,5 1677 19,2
pharmacotherapy 174 4,5 207 4,2 381 4,4
assessment of injury severity (RTS) 165 4,3 171 35 336 3,8
temperature measurement 128 3,3 165 3,4 293 3,3
glycemia measurement 70 1,8 55 1.1 125 1,4
bandage 57 1,5 60 1.2 117 1,3
stopping bleeding 46 1,2 38 0,8 84 1,0
insertion of iv catheter 33 0,9 49 1,0 82 0,9
oxygen therapy 45 1,2 29 0,6 74 0,8
nebulization 35 09 36 0,7 71 0,8
trauma examination 26 0,7 25 0,5 51 0,6
immobilization 15 0,4 30 0,6 45 0,5
ECG 12 0,3 29 0,6 41 0,5
suction 4 0,1 5 0,1 9 0,1
ventilation 5 0,1 5 0,1 10 0,1
immobilization with a cervical collar 3 0,1 2 0,0 5 0,1
heart massage 2 0,1 5 0,1 7 0,1
intubation 2 0,1 2 0,0 4 0,0
immobilization on a long spine board 2 0,1 2 0,0 4 0,0
oropharyngeal tube 1 0,0 5 0,1 6 0,1
ventilator 1 0,0 0 0,0 1 0,0
Other 1368 354 2232 45,6 3600 411
Table 5. Drugs used in the pharmacotherapy of children by the EMS
Year 2018 2019 Total
Pharmacotherapy n=215 [%] n=249 [%] n=464 [%]
Paracetamolum 77 35,8 100 40,2 177 38,1
Nebulization drugs 39 18,1 38 15,3 77 16,6
Dexamethasonum 33 15,3 27 10,8 60 12,9
Diazepamum 17 7,9 16 6,4 33 7,1
Adrenalinum 16 7.4 10 4,0 26 56
Opioids 9 4,2 10 4,0 19 4,1
Ibuprofenum 5 23 9 3,6 14 3,0
Medical oxygen 6 2,8 8 3,2 14 3,0
Infusion fluids 2 09 10 4,0 12 2,6

Other 11 51 21 84 32 6,9
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administered. However, the low value of the correlation
coefficient suggests that age is not the main factor de-
termining the selection of drugs used, which indicates
the important role of other variables, such as the pa-
tient’s clinical condition or medical indications.

By the decisions of Emergency medical teams, 71.2%
(n=1416) of children were transported to hospital, 73.9%
(n=718) in 2018 and 68.6% (n=698) in 2019 respectively.

DISCUSSION

Emergency medical team interventions in children
and adolescents up to the age of 18 years account for
4-5.5% of all pre-hospital interventions [1, 2]. An even
lower percentage is reported for children under 4 years
of age [11,12]. In this study, they accounted for 2.4%. Giv-
en the age of the study population, most interventions
took place at home (87%). In the study by Domarniski et
al. [13], who analyzed the incidence of injuries in the
population of children up to 12 years of age, almost half
of the injuries occurred at home. In the study by Dtugosz
et al. where the population up to 17 years of age was
analyzed, the distribution was completely different. The
highest number of interventions took place at school
(71%), followed by those on the street and in road traffic
(9%), and lastly, emergency medical team domicile visits
accounted for 4.2% [6]. The highest number of trips was
recorded in winter, resulting from seasonal infections
or slippery conditions predisposing to injury. The few-
est interventions were recorded in the summer months
(July, August) and in May. A similar trend was noted by
Kucap et al. in their four-year study. In turn, in the study
by Domanski [13], the highest number of trauma cases
among children was recorded from May to October.

One-third of the trips were dispatched with urgency
code 1, i.e. with the siren on, while in the second year
of the analysis, this number increased threefold. Having
in mind the relatively short period of observation, it is
difficult to unambiguously determine the reason for this
difference, but extreme caution should always be exer-
cised in the case of children. The difference may have
been due to an increase in child morbidity in the period
immediately preceding the Covid-19 pandemic in Po-
land, or it may have been caused by emergency medical
teams being dispatched with code one ‘exaggeratedly’
due to the dispatcher’s fear of possible consequences.
All the more so as the majority of incidents in children
were classified by the dispatcher, similarly in both years
analyzed, as an emergency condition (75%). In the study
conducted by Kucap et al. [11], children under one year
of age were also more likely to receive EMT in the first
urgency code. Moreover, in the case of these patients, a
specialist ambulance with a doctor was more often sent
to the scene of the incident.[11] In the study by Harve
et al,, few children were diagnosed with a life-threaten-
ing condition in the pre-hospital management and half
of them required transportation to hospital [1]. In our
study, more than 70% of children were transported to
hospital. Similar results were obtained by Kucap et al.

[11] in a study of the population of children under 18
years of age. This may be indicative of the consequences
of EMT interventions in the case of calls classified as life-
threatening conditions or of a certain play-safe attitude
of the rescuers. Neurological emergencies in the form of
epileptic conditions and the postictal phases of an epi-
leptic seizure are particularly difficult and of great con-
cern to rescuers [14]. In such situations, the child should
always be transported to hospital.

EMTs were most frequently dispatched to conditions
defined as symptoms, signs and abnormal clinical and
laboratory findings, not elsewhere classified (R00-R99),
including fever, nausea and vomiting, convulsions,
dyspnea and respiratory disorders, cough and abdomi-
nal pain. This applies to almost half of interventions for
children in each age category. Fever was also the most
common reason for intervention in the group of children
aged 0-24 months in Dudziiski's study [12]. Other au-
thors, among the pediatric emergency cases that require
EMT intervention, apart from general diseases with fe-
ver, also mention convulsions [12], poisoning, burns [13],
dyspnea as well as psychiatric emergencies [1, 3]. Inju-
ries, mainly head and craniofacial ones, and poisoning
(S00-T98) were also frequently diagnosed in children. The
highest number of diagnoses in this category was in the
group of one-year-old children. According to Domaniski,
the most common cause of injuries in children under 2
years of age are falls from heights [13]. Diseases of the
respiratory system were equally frequently diagnosed
(JO0-J99), including acute upper respiratory tract infec-
tions, which may be due to anatomical and physiological
characteristics of a small child. The smaller airway diam-
eter in children, combined with a higher rate of oxygen
consumption, makes children particularly susceptible
to rapid deterioration during airway impairment [15].
A study by Aftyka et al. on the causes of EMT calls also
showed a higher incidence of trauma and respiratory ill-
ness in children aged 0-9 years [16]. Other researchers
indicate that pediatric emergencies were mostly related
to respiratory failure [1, 3]. This was also the most com-
mon reason for transporting children to hospital [3]. This
is justified because inadequate treatment of acute res-
piratory failure or delay of necessary medical interven-
tions can result in hypoxia, brain damage, cardiac arrest
and death of a child [17]. In infants and children under 2
years of age, one of the causes of acute respiratory fail-
ure is foreign body aspiration [12, 18]. It is also the main
cause of infant death [19]. In our study, choking was
most common in children under 12 months of age.

Of note is the category described as factors influenc-
ing health status and contact with health services (Z00-
Z99). This includes circumstances or problems affecting
the patient’s health status that do not in themselves con-
stitute illness or injury, while the contact with the health-
care system is aimed at receiving limited assistance or
service appropriate to the condition [20]. This was the
most common diagnosis in children up to 12 months
just behind R00-R99 and successively decreased with
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the increase in the child’s age. This may indicate that,
in the case of infants and children up to 1 year of age,
parents are more likely to call the Emergency Medical
Service as a precautionary measure out of concern for
their child’s condition. Dudzinski [12] also notes the fre-
quent occurrence of diagnoses in this category.
Cardiovascular emergencies are relatively rare in
children. They are caused by heart defects, conduction
disorders and acquired diseases [21]. During the study
period, diseases of the circulatory system (100-199) were
diagnosed in only six cases. In contrast, extracorporeal
cardiac massage was performed seven times in children,
of which four patients were intubated. Similar results
were presented in their paper by Domanski et al. [13].
Emergency intubation, especially in young children, is a
high-risk procedure and its success rate during the first
attempt in the pre-hospital setting amounts to 66-79%
[22, 23]. Such infrequent performance of this procedure
should be a motivation for the members of the Emer-
gency medical teams to train systematically so that, in
a life-threatening emergency situation, the procedure
is performed quickly and correctly, minimizing the risk
of complications. In this study, the mortality rate among
children was 0.2%, similar to the study by Kucap et al.
[11]. Domanski also draws attention to the low mortality
rate among pediatric patients [13]. The analysis of emer-
gency medical procedures performed revealed that
non-invasive activities dominated, i.e. monitoring and
assessment of consciousness according to the Glasgow
Coma Scale, which confirms that advanced life-saving
activities are rarely performed in children. In Domanski’s
study, monitoring and pharmacotherapy were also the
most frequently performed procedures [13]. Many EMTs
visits end with the measurement of basic vital signs and
transporting a child to hospital according to the‘load and
go'principle, without establishment of vascular access or
performing other activities. This is particularly evident in
the group of the youngest children, who often present a
great challenge for members of EMTs. The effect of the
child’s age on the undertaking of rescue activities was
noticed. In younger children, those activities were per-
formed less frequently and, among others, the number
of intravenous insertions or fracture immobilisations in-
creased with the age of the child. It seems safer for first
aiders to transport a young child to hospital and hand
it over to pediatric specialists. In slightly older children,
they try to perform medical procedures themselves.
Similar behavior can be observed for pharmaco-
therapy in children. Children aged up to 12 months
were given fewer medication as children in other age
groups. The higher the age of a child, the more often
members of EMTs used pharmacotherapy. The reason
for this may be, on the one hand, the difficulty of calcu-
lating doses individually in such young children and the
fear of accidental overdose. On the other hand, when
a child’s condition is deteriorating rapidly, it may be
safer to limit pharmacological treatment and transport
the child to hospital as soon as possible [24]. Kaufmann

et al, emphasize that in such situations, it is important
to accurately complete medical records including the
emergency medical procedures performed in such situ-
ations, the pharmacotherapy administered and the de-
cision to transport to hospital [24]. In the case of phar-
macotherapy for emergency conditions in children, it
is very important to know the medications used in the
treatment of pediatric emergencies, indications for use
and changes in drug dosing regimens, as well as the
availability of new preparations on the market [12, 25].

The two-year follow-up by Yuknis et al. showed few
advanced life-saving interventions. The most common
of them were: oxygen therapy, the use of salbutamol
and the establishment of vascular access [3]. In the au-
thor's own study, the most common drug used by the
EMTs was the analgesic and antipyretic drug Paraceta-
mol, which is justified by the number of febrile diseases
diagnosed, followed by nebulization drugs for upper
respiratory tract infections and Dexaven, an anti-inflam-
matory and anti-allergic steroid used also in acute life-
threatening conditions, including shock of various etiol-
ogies, cerebral edema, laryngeal and vocal cord edema,
asthma and acute allergic reactions. In Dudzifski’s
study, pharmacotherapy was more frequently used in
children by specialist EMTs and the most frequently
administered drug, similarly to the present study, was
Paracetamol [12].

Emergency medical team trips to incidents involving
children, especially the youngest ones, are fraught with
stress. Their infrequent occurrence is not conducive
to building self-confidence among members of medi-
cal personnel. Coping with life and health-threatening
emergencies in young children requires emergency
medical team members to have specialist knowledge,
practical skills and appropriate equipment. Participa-
tion in training and practical courses in pediatrics can
help emergency medical team members to prepare for
these rare emergencies, better assess the child’s condi-
tion and implement optimal treatment.

CONCLUSIONS

1. Life-threatening conditions in children in pre-hospi-
tal care are rare, yet one third of EMT trips to chil-
dren take place with the first urgency code.

2. Emergency medical team visits most often involve
children with fever, nausea and vomiting, convul-
sions, cough and respiratory disorders, abdominal
pain, as well as injuries, mainly head and craniofacial
ones.

3. Emergency medical services are usually limited to
basic interventions. Advanced procedures are rarely
performed. In pre-hospital pharmacotherapy in chil-
dren, the most commonly used drug is Paracetamol.

4. ltis advisable for paramedics to systematically par-
ticipate in pediatric training and practical courses in
order to ensure high quality diagnostic-and-thera-
peutic services in life- and health-threatening situa-
tions in children.
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ABSTRACT

Obesity presents significant challenges for emergency medical teams due to its impact on patient care and the complexity of medical procedures. People with
obesity are at higher risk for various acute conditions, including cardiovascular diseases, respiratory complications, and metabolic disturbances, which require
urgent intervention. The increased demand for specialized equipment, such as bariatric stretchers and life-support devices, complicates both patient transport
and treatment, potentially delaying care. Moreover, procedures like intubation and cardiopulmonary resuscitation are more difficult in obese individuals,
increasing the risk of complications. A challenge for emergency teams in the context of transporting obese patients is also the increased risk of musculoskeletal
injuries for medics. Staff training in ergonomics and the specific challenges of caring for obese patients can help protect emergency team members. The aim of
this paper is to analyze the practices and importance of adapting emergency medical services with specialized devices such as videolaryngoscopes, portable
ultrasound devices used for both diagnostic and assistance in setting up venous access, as well as updated protocols, can significantly improve the quality and

effectiveness of interventions.
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INTRODUCTION

Obesity is one of the most significant health chal-
lenges faced by contemporary societies, with its con-
sequences also evident in the field of emergency medi-
cal services. According to data from the World Health
Organization (WHO), the number of obese individuals
worldwide has doubled since 1990 [1], leading to an in-
creasing demand for adequate medical care, including
emergency interventions. Obesity, defined as an exces-
sive amount of body fat, not only increases the risk of
many chronic diseases such as heart disease, diabetes,
and hypertension but also creates numerous difficul-
ties in providing medical assistance during emergency
situations [2, 3]. In 2015, overweight and obesity were
responsible for approximately 4 million deaths world-
wide. By 2019, the number of deaths linked to obesity
was estimated at 5 million, placing a significant burden
on healthcare systems in many countries. The majority of
deaths related to high BMI were caused by cardiovascu-
lar diseases, with 60% of these deaths occurring among
obese individuals [1, 4]. In Poland, the reimbursement

of treatment costs for obesity-related complications
was estimated to be at least 3.8 billion PLN in 2023. Ad-
ditionally, diseases associated with obesity account for
approximately 25% of hospital admissions across the
country, highlighting the extensive resource utilization
attributed to these conditions [5, 6]. In the context of
emergency medical services, obese patients represent a
higher-risk group not only due to challenges in assessing
their health status but also in administering medications,
transporting, and ensuring proper ventilation. Moreover,
the specificity of emergency interventions requires the
adaptation of medical procedures, equipment, and the
skills of emergency medical teams to meet the needs of
this patient group.

AIM

The aim of this paper is to present the challenges
faced by emergency medical teams providing assistance
to obese patients and to discuss advancements that
could improve the quality and effectiveness of these in-
terventions.
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REVIEW AND DISCUSSION
INCREASED RISKS OF HEALTH PROBLEMS

Excess body weight correlates with a higher inci-
dence of various health conditions, including cardio-
vascular diseases, which often have an acute course and
require rapid intervention, such as myocardial infarction
and stroke. The first major epidemiological study began
in 1948, conducted as part of the Framingham Heart
Study, confirmed that for the development of heart fail-
ure obesity is an independent risk factor, with each 1 kg/
m? increase in BMI raising the risk of heart failure by 7%
in women and 5% in men. Compared to individuals with
normal body weight, obese individuals had twice the
risk of heart problems, regardless of age, lifestyle, and co-
morbidities. This is related to chronic inflammation, insu-
lin resistance, and elevated blood lipid levels, which are
characteristic of individuals with excessive body weight
[7]. Obesity also impacts the respiratory system, increas-
ing the risk of obstructive sleep apnea, leadig to sudden
hypoxemic events. In an analysis involving over 10,000
participants, obesity combined with oxygen desatura-
tion during sleep was a significant factor in increasing
the risk of cardiovascular incidents such as heart failure,
myocardial infarction, and stroke [8]. Furthermore, obese
individuals are more prone to acute metabolic incidents
for example hyperglycemic episodes in type 2 diabetes
or acute kidney failure due to excessive strain on this or-
gan. A study conducted at Ninewells Hospital and Medi-
cal School in the United Kingdom analyzed a population
of 367,051 individuals, including 8,655 diabetes patients,
to determine the incidence and factors predisposing to
severe hypoglycemia requiring emergency intervention.
During the study period (12 months), 244 cases of severe
hypoglycemia were recorded among 160 patients, with
only 69 cases involving individuals with type 1 diabetes.
The incidence of severe hypoglycemia was similar in pa-
tients with type 1 and type 2 diabetes treated with in-
sulin, at 11.5 and 11.8 events per 100 patients annually,
respectively [9].

In addition to internal diseases, obesity, particularly
when combined with low physical activity, predisposes
individuals to more frequent musculoskeletal injuries.
Due to the impaired distribution of weight, patients
with sarcopenic obesity have a higher risk of falling, and
due to lower levels of vitamin D, which is important for
bone metabolism, they are at increased risk of fractures
[10]. Compared to lean individuals, there is an increased
risk of wound infection in orthopedic surgeries and the
development of pressure sores due to the patient’s re-
duced mobility [11, 12].

These conditions have profound economic and sys-
temic implications. Obese patients often require longer
hospitalizations and more frequent medical interven-
tions, placing a greater burden on healthcare systems.
For example, hospital stays for obese patients have been
shown to be longer than those for slimer patients (6.4
versus 6.1 days; P<0.05). Costs related to the treatment
of complications and specialized equipment, such as

bariatric beds and monitoring devices, further increase
the financial strain [13]. In emergency services face par-
ticular challenges, as obesity affects treatment efficacy,
complicates transport logistics, and increases the risk
of complications during procedures such as intubation
or cardiopulmonary resuscitation [12]. All the afore-
mentioned conditions lead to an increased demand for
healthcare services. From the perspective of emergency
services, caring for obese patients is particularly chal-
lenging. Obesity affects the effectiveness of treatment,
complicates patient transport, and may require special-
ized equipment, such as life-support monitoring devices
adapted for higher body weight. It is also important to
highlight the higher risk of complications during medi-
cal procedures, such as intubation or cardiopulmonary
resuscitation.

MEDICAL PROCEDURES IN PREHOSPITAL CONDITIONS
AND TRANSPORT

For patients weighing over 130 kg with acute con-
ditions such as stroke, STEMI myocardial infarction, or
trauma, the average time spent by the emergency team
at the scene was approximately 0.7 minutes longer com-
pared to lighter patients [14]. Seemingly small delay can
have significant consequences in emergency scenarios
where every minute is critical to patient outcomes. The
additional time is often attributed to the logistical chal-
lenges posed by managing obese patients, including
difficulties in performing diagnostic procedures, posi-
tioning and securing them for transport. Some of the
problems are related to the unavailability of special-
ized equipment able to bear the weight of the patient.
Standard stretchers and transport devices used in EMS
have limited weight capacity (usually up to 180-250
kg), which makes them difficult to use for patients with
morbid obesity. The introduction of bariatric stretchers
with increased weight capacity (up to 350 kg and more)
and specialized emergency vehicles remains a signifi-
cant challenge for many EMS systems [15]. Such equip-
ment is more expensive and less manageable in the lim-
ited space of an ambulance, which is why not all rescue
teams are equipped with the items.

The low availability of appropriate equipment (e.g.,
electric stretchers), organizational limitations, and the
lack of regular training further exacerbate the risk of in-
juries to the rescue team. Lifting and moving patients is
also one of the most demanding aspects of emergen-
cy medical personnel work, carrying a significant risk
of musculoskeletal injuries, particularly in the lumbar
spine, shoulders, and lower limbs. In the case of obese
patients, the risk of skeletal system injuries for respond-
ers increases due to higher loads, non-ergonomic body
positions, and prolonged exposure to forces exceeding
physiological safety limits. A major risk factor is manu-
ally lifting patients, which exposes responders to spinal
overload, particularly in the lumbar region. Studies have
shown that the compressive forces around the L5/51
vertebra when lifting patients can exceed 3400 N, which
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is higher than the biomechanical tolerance of the spine.
Patients weighing more than 135 kg generate additional
stress, leading to more frequent injuries such as muscle
strains, ligament tears, and chronic back pain. Research
has shown that shoulder, elbow, and wrist overuse inju-
ries are particularly common in medical personnel dur-
ing the manual transport of patients onto stretchers or
wheelchairs [16].

Emergency medical personnel often workin confined
spaces, such as narrow staircases, elevators, or cramped
rooms. These conditions force responders to adopt non-
ergonomic positions, such as bending and twisting the
torso, which increases the risk of injury. Stairs, in particu-
lar, are hazardous, as uneven force distribution and in-
stability can lead to falls or sudden overloads [17].

Transporting obese individuals presents a challenge.
The increased risk of musculoskeletal injuries among
medical responders, combined with the lack of special-
ized transport equipment, results in organizational and
health-related consequences for both the patients and
the medical staff. To prevent the injuries, comprehensive
measures are necessary. Training and the implementation
of workplace safety protocols, on ergonomic posture dur-
ing transport and perfoming heavy lifting with several
people, can be helpful, but the most important is access
to specialized equipment. These interventions can not
only improve the health and safety of medical personnel
but also increase the efficiency of patient care [18].

USE OF ULTRASOUND

Excessive body fat reduces the quality of images ob-
tained through methods like computed tomography
(CT), magnetic resonance imaging (MRI), and ultrasound
(US). The limitations in ultrasound imaging quality main-
ly result from the physical properties of adipose tissue,
which attenuates sound waves and reduces their pen-
etration, making it difficult to assess abdominal organs
or the heart. Ultrasound waves are dampened by fat tis-
sue at a rate estimated to be about 0.63 dB per centim-
eter of fat. In patients weighing between 113 and 136
kilograms, imaging issues become particularly notice-
able. Factors influencing ultrasound image quality in-
clude two types of fat distribution: subcutaneous fat and
intra-abdominal fat. In patients with similar body mass
but predominantly abdominal fat, higher-quality im-
ages can be obtained compared to those with a greater
amount of subcutaneous fat [19].

A key advantage of ultrasound in this environment
is its ability to detect free fluid in the abdominal cavity,
organ injuries, changes in organ structure, pneumotho-
rax, and cardiovascular and vascular issues early on. Par-
ticularly, the use of the FAST protocol allows for quicker
preparation of the patient for further diagnostics or sur-
gical treatment [20]. Focused Assessment with Sonog-
raphy for Trauma (FAST) is a sonographic examination
specifically designed to detect hemoperitoneum or he-
mopericardium, which may indicate internal bleeding,
cardiac tamponade or organ injury following trauma.

It provides a rapid, bedside assessment to facilitate im-
mediate decision-making, reducing delays in initiating
definitive treatment. The technique is particularly valu-
able for hemodynamically unstable patients, where it
serves as the initial step in the diagnostic algorithm to
determine the need for surgical intervention. The FAST
exam typically includes four standard views: perihepatic
area (Morrison’s Pouch) perisplenic region, pericardial
and pelvic view with pouch of Douglas and rectovesi-
cal space. Results for detecting hemiperitoneum dem-
onstrate that focused abdominal US is sensitive (94%),
specific (98%), and accurate (95%) [21]. Studies have
shown that pre-hospital ultrasound led to changes in
the management of trauma patients in five of the nine
cases analyzed [20]. Low-quality ultrasound performed
under challenging pre-hospital conditions can delay the
detection of internal hemorrhages or injuries in obese
patients, and therefore delay life-saving treatment.

Ultrasound is also used in obese patients when there
are difficulties in establishing venous access. Venous ac-
cess in this group presents a significant clinical challenge
due to difficulties in identifying veins suitable for cannu-
lation. Obesity is associated with deeper vein placement
and increased subcutaneous tissue, which complicates
palpation and visualization. As indicated by the Society
of Hospital Medicine guidelines, the use of real-time ultra-
sound significantly improves the success of venous access
procedures. This technique allows for precise determina-
tion of vessel size and depth and the identification of ana-
tomical variations and clots prior to the procedure. It also
enables identification of veins in difficult locations, such
as the external jugular vein, femoral vein, or other deep
vessels, accelerating the process and reducing the risk of
complications. In cases of difficult venous access, ultra-
sound greatly increases the chances of success, reduces
the number of insertion attempts, and lowers the risk of
mechanical and infectious complications [22].

Data from a study indicated that 12.7% of 55 patients
with morbid obesity (BMI > 40 kg/m? had no clinically
detectable veins in any of the seven routinely assessed
locations: the dorsal hand, antecubital fossa, medial
biceps groove, dorsal foot, area above the medial an-
kle, neck above the external jugular vein, and the groin
above the femoral vein. Despite these challenges, ultra-
sound enabled the identification of suitable veins for
cannulation in all patients, even in those where veins
were not visible or palpable clinically. Particularly useful
locations included the antecubital fossa, medial biceps
groove, and above the external jugular vein. These areas
are easily accessible in emergency situations and have a
high success rate for access when using ultrasound [23].

Ultrasound in emergency medical services is a valu-
able tool that enhances the efficiency of pre-hospital
diagnostics and treatment in emergency conditions. De-
spite challenges related to imaging quality or technical
limitations, the use of ultrasound in procedures such as
FAST, cardiovascular and vascular assessment, and ve-
nous access significantly increases the chances of saving
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a patient’s life. Given the increasing number of obese in-
dividuals in society, it is important to properly train per-
sonnel and ensure access to specialized devices. This will
improve procedures and enhance life-saving capabilities
in challenging conditions.

INTUBATION

In obese patients, the risk of difficult intubation
and failure to secure the airway is significantly higher
compared to the general population. The anatomy and
physiology of individuals with excess fat in the neck and
chest areas, along with altered respiratory parameters,
contribute to complications during standard intubation
procedures. Excess fat around the neck causes narrow-
ing of the pharyngeal space and limits access to the lar-
ynx during laryngoscopy. This is particularly noticeable
when the tongue is enlarged, as it may fall backward
during sedation or loss of consciousness, leading to par-
tial or complete airway obstruction. In obese patients,
there is also a higher likelihood of limited neck mobility
due to fat tissue in the nape and increased strain on the
neck muscles and joints. Full extension of the head and
neck becomes restricted, making it difficult to achieve
proper airway patency. As a result, there is increased dif-
ficulty identifying laryngeal structures such as the vocal
cords, arytenoid cartilages, and epiglottis, which can
lead to failure during the first attempt at intubation.

A cohort study from 2011 highlighted a correlation
between obesity and difficulty with endotracheal intu-
bation in pre-hospital care settings. Patients with class Il
obesity were nearly 3.7 times more likely to experience
difficulty in intubation compared to individuals with a
BMI below 30 kg/m?>. For patients with a BMI between 30
and 40 kg/m? (class | and Il obesity), no significant cor-
relation was observed with difficulty in intubation. The
study also found no differences in intubation difficulty
based on age or sex [24]. Obese patients are also at a
higher risk of complications arising from difficult intuba-
tion. In intensive care units, 41% of difficult intubations
lead to severe complications. In the study hypoxemia,
defined as a saturation below 80%, occurs in 17% of
cases, while circulatory collapse, characterized by a drop
in blood pressure below 65 mmHg, affects 26% of obese
patients [25]. Another significant issue is unintended
esophageal intubation, which can lead to gastric aspira-
tion and the risk of Mendelson’s syndrome, further com-
plicating management [25].

Emergency medical responders may perform en-
dotracheal intubation when it is necessary to ensure
airway patency, provide ventilation support, and protect
the patient from gastric aspiration. Common indications
include sudden cardiac arrest (SCA), especially in two-
person teams, where intubation allows one team mem-
ber’s hands to be freed for other life-saving tasks. Intuba-
tion is essential in cases where airway patency cannot be
maintained through simpler methods such as bag-mask
ventilation, or when trauma to the face, neck, or chest
threatens the airway. According to the guidelines of the

European Resuscitation Council (ERC) from 2021 and the
Polish Resuscitation Council (PRC) for out-of-hospital in-
tubation, the procedure should be performed only by
responders who have a high success rate (above 95%) in
two attempts, with each intubation attempt lasting no
longer than 30 seconds [26]. While extended pre-oxy-
genation may increase oxygen reserves and reduce the
risk of hypoxemia during intubation, the endotracheal
intubation performed by emergency medical teams is
associated with a higher failure rate and more compli-
cations compared to procedures conducted in hospital
settings. This is due to challenging environmental con-
ditions, such as limited space, poor lighting, or patient
instability during transport. Devices such as supraglottic
airway devices, including laryngeal masks (LMA) or i-gel
devices, can serve as effective alternatives in less severe
cases. Invasive methods like cricothyrotomy may be con-
sidered in extreme cases where all other methods fail.

Other major challenges include technical difficulties,
such as the limited availability of advanced equipment,
including video laryngoscopes, which greatly facilitate
laryngeal visualization and improve the success rate of
the procedure. In Poland, video laryngoscopes are pri-
marily used by Air Emergency Medical Services (Aero-
Medical), which limits their widespread use by ground
teams. Additionally, the success of intubation heavily
depends on the experience of the operator. Emergency
responders who do not have regular opportunities to
perform this procedure may struggle with intubating an
obese patient, increasing the risk of complications such
as esophageal intubation, hypoxemia, or mechanical
trauma to the airways [27].

RESUSCITATION

Obesity, particularly morbid obesity, also affects the
effectiveness of cardiopulmonary resuscitation (CPR).
Studies have shown that patients with morbid obesity
have a higher risk of in-hospital death following cardiac
arrest compared to patients without obesity, especially
when the arrest occurs later in the course of hospitaliza-
tion. Analysis of the results revealed that the mortality
rate in the morbidly obese group was 77% for non-VF
(non-ventricular fibrillation) cardiac arrest and 65% for
VF (ventricular fibrillation), compared to 73% and 58%,
respectively, in the non-obese group. Prehospital chal-
lenges are particularly pronounced in the treatment of
obese cardiac arrest patients. Longer response times,
difficulties in patient handling, and the need for special-
ized equipment such as bariatric stretchers contribute to
delays and reduced efficiency of care.

Morbid obesity impacts many aspects of resuscita-
tion, including airway management, the effectiveness of
chest compressions, and the success of defibrillation. Fat
tissue in the chest area can limit the depth of compres-
sions, which may reduce the effectiveness of blood cir-
culation. Additionally, increased chest resistance, result-
ing from higher electrical impedance, may reduce the
success of defibrillation [28].

21
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Obesity is associated with alterations in chest wall
anatomy, which can impair the delivery of effective chest
compressions. Recommendations for CPR, including
achieving a compression depth of 5-6 cm, often become
inadequate in obese patients due to increased thoracic
wall resistance. This mechanical limitation not only affects
blood flow but also compromises the overall quality of
resuscitative efforts. In addition, airway management in
obese patients poses significant challenges. Difficulties in
bag-valve-mask ventilation and intubation due to excess
soft tissue in the oropharyngeal and cervical regions exac-
erbate the complexity of resuscitation, increasing the risk
of hypoxia and ventilation failure [29, 30].

Surprisingly, the analysis of survival rates post-cardiac
arrest (CA) across different BMI categories reveals nu-
anced relationships between body mass index and out-
comes. Overweight individuals (BMI 25-29.9 kg/m?) dem-
onstrated significantly increased odds of survival after
cardiac arrest, with an overall improvement of 17.1% (OR
= 1.172, 95% Cl: 1.109-1.236, p < 0.001). This effect was
consistent across studies with low heterogeneity, which
suggests a potential protective advantage for individuals
in the overweight BMI range [26]. So called, the “obesity
paradox”"—where overweight and mildly obese patients
exhibit better survival and neurological outcomes, has
been observed in various cardiac arrest scenarios. This
phenomenon has been attributed to factors such as great-
er metabolic reserves, reduced cachexia, and potential is-
chemic preconditioning in patients with obstructive sleep
apnea, which is common in obese individuals. However,
evidence remains inconsistent, with some studies show-
ing no significant survival advantage in obese patients
following out-of-hospital cardiac arrest (OHCA) [30, 31].

The findings from 2023’s study set in Japan chal-
lenge the universality of this phenomenon, particularly
in the context of OHCA. Patients in the obese group
(BMI > 30 kg/m?) exhibited higher in-hospital mortality
rates and unfavorable neurological outcomes compared
to those with normal BMI. This contrasts with the pro-
tective effects often observed in the “obesity paradox”
and indicates that severe obesity may exacerbate the
physiological and logistical challenges associated with
resuscitation and post-resuscitation care. Factors such
as increased comorbidities, including hypertension
and diabetes, and the inherent difficulties in delivering
effective CPR due to altered chest wall mechanics and
airway management issues likely contribute to these
poorer outcomes. While the overweight group (BMI
25-29.9 kg/m?) is often associated with better outcomes
in other studies, this study did not provide specific data
to strongly support an advantage in this subgroup over
normal BMI individuals in terms of survival or neurologi-
cal status. Conversely, the underweight group (BMI <18.5
kg/m?), consistent with broader findings, showed a low-
er prevalence of hypertension and dyslipidemia but had
poorer access to advanced emergency procedures like
coronary angiography or PCl, which might contribute to
worse overall outcomes.

As the study highlights interesting factors due to the
limitation of the research, there is a need for a further
investigation to clarify the relation between high body
mass, efficacy of resuscitation and their impact on long-
term outcomes in OHCA patients. One primary limitation
is the geographical and demographic specificity of the
cohort, which was restricted to a Japanese population.
Differences in genetic, cultural, dietary, and healthcare
system factors may influence the outcomes and limit the
generalizability of these results to other regions or ethnic
groups, including patients in the Polish healthcare sys-
tem. For instance, severe obesity (BMI = 30 kg/m?) is less
prevalent in Japan compared to Western populations,
potentially affecting the sample size and the statistical
power to detect nuanced outcomes in this subgroup.
Variations in CPR protocols, access to advanced cardiac
life support measures, and post-resuscitation practices,
such as coronary angiography and percutaneous coro-
nary intervention (PCl), could lead to differences in out-
comes even within the same BMI categories [32].

The key role to improve the skills, confidence and
educate members of the rescue team is simulation-
based training, incorporate scenarios involving obese
mannequins, showing with what force to press on the
chest for patients with high BMI to ensure effective CPR.
The implementation of bariatric-specific tools, such as
stretchers or mechanical CPR devices might be helpful
but not as practical to include, as sudden cardiac arrest
in a patient is always an emergency situation. Although
their location should be well known and marked, in situ-
ations with a limited number of rescuers involved in CPR,
redundant equipment may not always be used.

CONCLUSIONS

Obesity-related complications have a significant
impact on the healthcare system and prehospital care.
Obese patients require specialized attention due to
both the increased risk of comorbidities and the chal-
lenges of their transport and diagnosis, which is usually
adapted to standard patients’ body. In the context of
emergency medicine, obesity affects the effectiveness
of cardiopulmonary resuscitation (CPR), intubation, ul-
trasound diagnostics, and patient transport. Perform-
ing basic emergency procedures often requires special-
ized equipment or additional medical personnel, for
which many systems are unprepared. This increases the
risk of complications for the patient and prolongs the
intervention itself.

Despite these challenges, there are strategies and
technologies available that can improve the quality
of care for obese patients. Equipping ambulances and
emergency department units with videolaryngoscopes,
bariatric stretchers, and portable ultrasound devices
enhances the effectiveness of medical interventions in
this patient group. At the same time, it is crucial to adjust
protocols and guidelines to accommodate the needs of
obese patients, as well as to train medical staff in light of
the growing prevalence of obesity in society.
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The growing incidence of obesity is a social prob-
lem compounded by many factors. Patient education
on the complications of excess weight is a fundamen-
tal component in addressing obesity as a major public
health challenge. To achieve meaningful and lasting ef-
fects, educational efforts must adopt a comprehensive
approach, targeting diverse populations and involving
multiple stakeholders. A significant barrier to effective
obesity management is the societal perception of obe-
sity as a personal failure rather than a chronic medical
condition. This misconception contributes to stigma, re-
duces the likelihood of individuals seeking medical help,
and delays necessary interventions. Early intervention is
important in younger demographics, as the promotion

of healthy behaviors during childhood has the potential
to establish lifelong patterns. School programs play a
central role in this context, and should emphasize bal-
anced nutrition, regular physical activity, and the impor-
tance of maintaining a healthy weight. Adults, including
those at risk of developing obesity, must also be target-
ed through workplace, healthcare programs and com-
munity initiatives. By addressing common misconcep-
tions about obesity, emphasizing its classification as a
chronic disease, and providing practical guidance about
diets, exercises and other forms of body mass manage-
ment, can significantly improve prevention of obesity,
the quality and length of people’s lives and reduce the
overall cost and of medical and social care.
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Intravenous lidocaine as a key driver of successful pain
therapy management. Current prospects and trends
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ABSTRACT

Pain in its entirety is an unpleasant experience, both emotional and physical, and has a negative impact on the healing process. In the practice of medical
staff, patients who experience pain or have a doloric component constitute a significant percentage of the number of interventions. The publication aims to
present the concept of pain, types and characteristics as well as the process of nociception and the issue of off-label therapy related to the use of lidocaine,
which is a multimodal therapy drug. This publication will present current trends and works containing the effective use of lidocaine. Pain that often varies in
intensity, location or has a broad cause is a challenge for medical staff, especially in the face of complex and chronic pain. Based on a review of the latest medi-
cal literature, the authors would like to draw medical attention to expanding knowledge about pain, its nature and its formation. This has a decisive impact on
reducing inflammation, shock and improving patient comfort. Therefore, the appropriate use of a multimodal strategy and adjuvant drugs is the method of
choice, especially for patients reporting cancer pain, where the use of opioid drugs is significant. Also in colicky or neurogenic ailments, lidocaine is an effective
drug that helps control pain. As an aid in the situation of using the drug, the authors of the article propose recommendations for the safe use of lidocaine. After
reading this work, the reader at the scene of the incident should consider the adequacy of the supply of the described drug and know the mechanisms that

govern pain as a process.

KEY WORDS
lidocaine, pain, multimodal therapy, coanalgesia, pharmacotherapy

INTRODUCTION

It is indisputable that healthcare professionals en-
counter pain patients on a regular basis. As health-
care professionals, doctors, nurses and paramedics are
equipped with the necessary tools and expertise to ef-
fectively manage pain. As part of their training, medical
students are required to complete a course in clinical
pharmacology. This subject covers pain, pain manage-
ment and the appropriate use of pharmacotherapy. The
same is true of training programmes for nurses and par-
amedics. The International Association for the Study of
Pain defines pain as An unpleasant sensory or emotion-
al experience associated with actual or potential tissue
damage, or expressed in terms of such damage (1986).
The pain is typically caused by a specific stimulus that
initiates damage. The literature distinguishes between
two categories of pain based on duration: acute, which
has a duration of less than three months, and chronic,
which has a duration of more than three months. In ad-
dition to the aforementioned criteria, the pain classifica-
tion takes into account the pain location. Somatic pain
is defined as a sensation associated with the percep-
tion of nociception from superficial tissue structures,
including the skin, muscles, and osteoarticular system.
It is acute, localised and typically straightforward for

the patient to describe. Visceral pain is a diffuse, poorly
demarcated sensation that is difficult for the patient to
localise. It arises through nociception from organs lo-
cated inside body cavities. A further classification is that
of the aetiology of pain. This includes pain associated
with inflammation, tissue trauma, neuropathic and neo-
plastic pain [1]. Another publication emphasises the im-
portance of an appropriate approach to pain and effec-
tive pharmacotherapy. It demonstrates the significance
and relevance of pain polytherapy, correct knowledge
of the additive effect and drug synergism of effective
analgesia and coanalgesia [2]. It is essential to provide
an appropriate combination of medications to effec-
tively manage pain, particularly chronic pain that trig-
gers inflammatory responses.[3] Additionally, the treat-
ment procedures employed were not always aligned
with the patient’s current condition and reported pain
on the NRS scale. In a paper published in Anaesthesiol-
ogy and Emergency Medicine, Kosinski et al. examined
the pain scores of patients encountered by paramedics
on the scene. In nearly 1,600 trips in the Krakdw region
(the Matopolskie Province), questions about pain and its
intensity were assessed. In almost 26% of all trips, the
question about pain as a sensation was asked together
with an assessment of its intensity. However, in almost
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29% of paramedic charts, there was a lack of pain as-
sessment and recording in the documentation. This re-
sulted in inadequate or ineffective analgesia. [4] Accord-
ing to Polish legislation, the patient has an inalienable
right to pain treatment. This is guaranteed by the Act
of 6 November 2008 on Patients’ Rights and Patients’
Rights Ombudsman, which was amended (Journal of
Laws 2017, item 836) by adding a new regulation, Ar-
ticle 203, stating that every patient has the right to this
regardless of having insurance [5]. It should be noted
that patients reporting pain are not limited to those ex-
periencing acute pain. They also include those suffering
from chronic diseases or cancer, as well as the elderly.
When treating this population group, pharmacotherapy
must take into account both the pathomechanism of
pain and the type and route of administration of anal-
gesics, as well as the risk of adverse effects. Personalisa-
tion of management is essential, with the patient and
their specific complaints being the primary focus [6]. In
the geriatric population, the vast majority of patients
suffer from chronic pain, with one in two over the age
of 65. The authors attribute this to inappropriate phar-
macotherapy, the use of monotherapies and the special
pharmacodynamics and pharmacokinetics of drugs in
the geriatric population [7]. As one of the basic symp-
toms in medicine, pain is a major challenge for modern
medicine. There is no doubt that its proper manage-
ment, especially of chronic pain, significantly improves
the quality of life of patients and their families in all as-
pects of life. In the monograph Chronic Pain. A clinical
and psychological approach, the scientific team led by
Wojciech Leppert discusses the assessment and diagno-
sis of pain, as well as co-analgesic and multimodal treat-
ment of the entire pain-related process [8]. Nociception
is the process by which nerve receptors respond to po-
tentially damaging stimuli, such as mechanical, chemi-
cal, thermal damage or those resulting from inflamma-
tion or infection. These responses are then transmitted
to higher centres of the CNS, such as the periaqueductal
grey matter or thalamus, where they are made aware of
by the patient. This process is essential for survival and
minimising tissue and organ damage. Nociceptors are
responsible for detecting stimuli when tissue damage
occurs. There are three main types of pain receptors:
high-threshold mechanoreceptors (HTM), which re-
spond to mechanical deformation, pinching or pricking;
and polymodal mechanical heat nociceptors (PMNs),
which respond to a range of noxious stimuli, including
pressure, temperature extremes (<8°C and >42°C) and
chemical mediators (known as allogens). These can be
exogenous (e.g. capsaicin) or endogenous and may be
released by damaged cells as a result of noxious stimu-
lation (bradykinin, serotonin, P substance, histamine,
prostaglandins, leukotrienes, cytokines, H+, K+ ions).
PMNs are the most prevalent pain receptors. It is nota-
ble that they do not undergo stimulus adaptation and
also demonstrate sensitisation to repeated pain stimuli,
which can lead to hyperalgesia. Additionally, there are

silent receptors, which only activate when there is tissue
inflammation.

There are two main categories of nociceptor fibres,
which are distinguished by their fibre structure. Ad-type
fibres transmit impulses produced in response to me-
chanical and thermal stimuli. They are myelinated fibres
with a large diameter and high impulse conduction ve-
locity (up to 20 m/s). They facilitate the perception of
an initial, acute pain sensation, which is clearly localised
in terms of its anatomical location and is of a somatic
nature. C-type fibres conduct impulses generated in
response to thermal, mechanical and chemical stimuli.
They are non-myelinated fibres, with a small diameter
and a resulting low conduction velocity (0.5-2 m/s).
They are responsible for the transmission of dull, poorly
localised visceral pain. Anatomically, they are mainly a
component of the ascending sympathetic nervous sys-
tem [9, 10].

Afferent neurons are responsible for transmitting
nociceptive impulses from peripheral receptors via the
spinal-thalamic tract (spinothalamic tract). A first-order
neuron (C or AS fibre) transmits potentials from the no-
ciceptor to the substantia gelatinosa (Rexed lamina II)
or nucleus proprius (Rexed laminae lll, IV and V) in the
dorsal horn of the spinal cord. In the posterior year of
the spinal cord, a first-order neuron forms a synaptic
connection with a second-order interneuron [11]. The
second-order interneuron crosses into the anterior spi-
nal cord and then runs in the spinal-thalamic pathway
(mainly lateral) up to the thalamus. A third-order neuron
transmits impulses to the somatosensory cortex. Only
those sensations that have passed through the thalamus
are perceived by the patient [12].

The pain impulse pathway is slightly different for no-
ciception from the facial region. A first-order neuron (C
or Ad) transmits potentials from the facial nociceptors to
the trigeminal nucleus. Most of this sensory information
is transmitted to the brain via the trigeminal nerve, but
a small number of sensory neurons of the pharynx and
ear pass through the lingual-pharyngeal (NC IX) and va-
gus (NC X) nerves. Independently of the cranial nerve, all
sensory afferent fibres synapse with second-order neu-
rons in the trigeminal nucleus, the equivalent of the dor-
sal horn of the spinal cord. Second-order neurons travel
to the thalamus to transmit impulses to the somatosen-
sory cortex via third-order neurons [11, 13].

AIM

The objective of this paper is to provide a compre-
hensive overview of the current state-of-the-art on lido-
caine, its applications and research directions that may
influence development and innovation in this area. The
paper will review current trends in the use of lidocaine
in medicine, and discuss new formulations, application
techniques as well as potential therapeutic applications.
It will also address challenges related to the safety and
efficacy of lidocaine and future research directions that
may contribute to a better understanding of its mecha-
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nisms of action and the development of new clinical op-
portunities.

MATERIAL AND METHODS

In order to achieve the stated objective, the review
paper will be based on a literature analysis including a
review of available scientific publications on lidocaine,
including clinical trials, meta-analyses and review arti-
cles from recent years, with the focus being on studies
in anaesthesiology, pharmacology and pain medicine.
Databases such as PubMed, Scopus, Web of Science and
Google Scholar will be used to identify the most current
and relevant research papers on lidocaine applications.
A critical analysis of the quality of the publications will
then be attempted, taking into account the methodol-
ogy, results and conclusions, in order to identify the
strengths and weaknesses of current research.

REVIEW AND DISCUSSION

Lidocaine is a sodium channel blocker classified as a
type Ib antiarrhythmic agent and is also an amide local
anaesthetic. The FDA has approved its use for local and
regional anaesthesia, as well as for the treatment of ven-
tricular arrhythmias. In Poland, it is available in ampoule
form, Lignocain 2%, 20 mg/ml solution for injection, in
manufacturer-dependent volumes.A([14]) The toxicity
and pharmacokinetics of lidocaine have been known
since the 1940s. Following clinical studies, it was devel-
oped in conjunction with adrenaline. It has been estab-
lished that the maximum safe dose of lidocaine without
adrenaline is 3 mg kg-1, while with adrenaline in a 0.5-
2% solution injected into well-circumscribed tissue (e.g.
during intercostal nerve block) it is 7 mg kg-1. After local
administration, lidocaine is not metabolised by muscle
or fat structures. It is absorbed by blood vessels whose
flow is slowed by the effects of adrenaline, causing the
capillaries to constrict as the substance is introduced at
a pressure greater than that prevailing in the capillaries.
Both topical and intravenous lidocaine is transported
to the liver. There it is degraded into metabolites by
the CYP 3A4 enzyme of cytochrome P-450: MEGX-mo-
noethylglyoxylidine, GX-glyoxylidine. The kidneys are
responsible for the removal of these substances. Drugs
containing cytochrome P-450 enzyme inducers, such
as phenobarbital, rifampicin and phenytoin, can boost
the metabolism of lidocaine, which may impair its ef-
fect. Furthermore, in cases where lidocaine is part of the
pharmacological treatment plan, it is essential to ascer-
tain whether the patient is taking any medications that
may inhibit isoenzyme activity, such as erythromycin or
ketoconazole, which are serotonin reuptake inhibitors.
Under such circumstances it is necessary to either dis-
continue the drugs or, if this is not possible, reduce the
maximum dose by 20-30%. The final step in the excre-
tion of lidocaine is its removal by the kidneys [15].

In a clinical trial for adults, lidocaine was used to treat
both acute and chronic pain conditions, including but
not limited to neuropathic pain, headache and renal col-

ic, as well as post-operative pain. The authors concluded
that systemic lidocaine was more effective than placebo
in controlling neuropathic pain. However, the study in-
cluded patients with different types of neuropathic pain
syndromes, making it unclear whether lidocaine is more
effective for some types of neuropathic pain compared
to others. Furthermore, the evidence is not as strong
when lidocaine is compared with other drugs (ketamine,
morphine and amantadine) used to treat neuropathic
pain[16]. The use of lidocaine to control cancer-related
pain yielded mixed results. An analysis of the data from
the 11 patients with cancer-related neuropathic pain
who were administered a lidocaine infusion at a dose
of 5 mg/kg revealed no significant improvement in pain
intensity. On the other hand, a case series detailed the
successful use of lidocaine by continuous infusion for the
treatment of intractable pain in six hospice patients at
home with a mean dose of 44 mg/hour (range 10-80 mg/
hour) [17]. Two retrospective reviews describe the effec-
tive use of lidocaine by continuous infusion (dose range
1-4 mg/min for 2-15 days) for the treatment of chronic
headache in adults. One study describes the use of the
drug in the treatment of chronic daily headache associ-
ated with overuse of previous pharmacotherapy, with a
observed reduction in the average number of days with
headache per month from 29 to 15 after lidocaine infu-
sion [18]. The case studies describe the use of intrave-
nous lidocaine (dose range 1.3 mg/kg/hr to 3.3 mg/kg/
hr) for the treatment of short-term unilateral neuralgic
headache. The results demonstrate variable efficacy,
with some patients noting minimal benefit and most
noting significant benefit only during the lidocaine infu-
sion. Lidocaine has been demonstrated to be more effec-
tive than a placebo in the treatment of acute migraine
or headaches applied by the emergency ward when ad-
ministered at a dose of 1 mg/kg for a period of 2 minutes.
A small randomised single-blind study demonstrated
that chlorpromazine was significantly more effective
than lidocaine (boluses of 50 mg to a maximum of 150
mgq) in the treatment of acute headache. Additionally,
the study showed that lidocaine and dihydroergotamine
had similar effects on pain scores in patients with acute
headache [18].

Lidocaine has been the subject of study in patients
with renal colic, both as a standalone treatment and in
conjunction with opioids. A randomised, double-blind
study was carried out to compare the efficacy of intra-
venous lidocaine (1.5 mg/kg) with that of a placebo. The
results demonstrated that lidocaine produced a more pro-
nounced reduction in pain intensity than morphine with-
in the first 30 minutes (P = 0.0001) [16]. A further study
compared the efficacy of lidocaine (1.5 mg/kg) and mor-
phine (0.1 mg/kg) with that of morphine alone (0.1 mg/
kg) in the treatment of renal colic. There was a reduction in
pain scores across both groups, although the differences
between them were not statistically significant. However,
the combination of lidocaine and morphine resulted in
a faster resolution of pain. Furthermore, the authors ob-
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served a notable decrease in the duration of nausea-free
time in the lidocaine/morphine group compared to the
morphine-only group. Intravenous lidocaine infusions
have demonstrated the potential to reduce opioid con-
sumption during the postoperative period, particularly
in patients undergoing abdominal surgery. Additionally,
lidocaine infusions have been shown to shorten the dura-
tion of postoperative bowel obstruction and decrease the
length of hospital stay by 8-24 hours[17].

A series of case studies demonstrate the efficacy of
continuous intravenous lidocaine administration in the
treatment of dinutuximab-induced neuropathic pain
in patients with neuroblastoma. Furthermore, case se-
ries and expert opinion articles illustrate the successful
use of continuous intravenous lidocaine for intractable
cancer pain. The doses used for these indications range
from 0.5 to 2 mg/kg/hour by continuous infusion, with
or without a saturating dose of 1to 2 mg/kg over 30 min-
utes. One case study describes a dose escalation to 3.8
mg/kg/hour after more than two months of intravenous
lidocaine therapy for severe neuropathic pain due to ter-
minal cancer. However, such high doses should only be
considered in extreme circumstances where the benefits
outweigh the risk of toxicity and the patient continues to
receive pain relief with dose escalation[18].

A small randomised controlled trial demonstrated
the efficacy of continuous intravenous lidocaine therapy
in the treatment of postoperative pain in children. The
study involved 12 paediatric patients (aged 1-6 years)
who were administered perioperative lidocaine at a
dose of 1.5 mg/kg/hour. The infusion was initiated with
a bolus of 1.5 mg/kg 20 minutes before incision and
continued until six hours after surgery. Lidocaine levels
were monitored and no patient reached levels >5 micro-
grams/ml. Patients receiving intravenous lidocaine had
a significantly shorter length of stay and significantly
lower opioid consumption compared to the placebo
group. The expert opinion also supports the use of lido-
caine for postoperative pain control [19]. It is thought
that the administration of lidocaine affects a number
of other clinically relevant outcomes, including wound
healing, analgesia, coagulation, postoperative cognitive
impairment and bowel obstruction. By characterising
the beneficial effects of intravenous lidocaine adminis-
tered in the perioperative period, lidocaine may provide
a safe and alternative strategy to epidural analgesia to
improve perioperative outcomes [18].

Furthermore, a retrospective review of cases in ado-
lescents demonstrated the efficacy of intermittent in-
travenous lidocaine administration in the treatment
of various types of chronic pain, including headache,
neuropathy, sickle cell disease and skeletal pain. In this
study, 15 patients underwent a total of 58 infusions, with
areduction in pain intensity reported after 41 of these. A
2018 retrospective review outlined the use of continuous
lidocaine in refractory migraine in 26 paediatric patients.
Following the administration of a saturating dose of li-
docaine 3 mg/kg over 90 minutes, a continuous infusion

was initiated at 1 mg/kg/hour (range 1.125-2.25 mg/kg/
hour with titration). The average time to achieve a 50%
reduction in pain scores was 16 hours (+ 12 hours), with
complete resolution achieved in 28 out of 31 patients af-
ter an average of 19 hours (+ 19 hours). Unfortunately, 16
out of the 31 patients experienced a recurrence of pain
at the time of discharge, but the pain intensity was sig-
nificantly lower than at the time of admission [19].

Lidocaine is also applied to the treatment of cancer
pain. A continuous infusion of lidocaine at a dose of 4-5
mg/kgmc, with an infusion lasting 30 to 80 minutes, has
been shown to reduce pain sensation by at least 50% [20].

Meta-analyses indicate that intravenous lidocaine at
doses up to 1.5 mg/kgmc intravenous bolus has a sig-
nificantly reducing effect on the incidence of cough in-
duced by opioid administration. However, doses as low
as 0.5 mg/kgmc iv. bolus with an effective antitussive
may reduce the incidence of adverse effects.[21].

It is essential to bear in mind that even very low dos-
es of lidocaine (even 40 mg of intra-venous bolus) can
cause seizure disorders [22]. It is imperative that intrave-
nous infusions of lignocaine are carried out under con-
ditions of access to resuscitation drugs and equipment
to monitor the patient and secure the airway (including
instrumented).

LAST — LOCAL ANAESTHETIC SYSTEMIC TOXICITY

LAST is the systemic toxicity of a local anaesthetic
drug. It results from exceeding the maximum plasma
concentration of LMZ. Classically, LMZs were thought to
act by binding to and inhibiting voltage-gated sodium
channels, suppressing action potential propagation
along nerves. In fact, all widely used LMZs are amphi-
pathic (have hydrophobic properties and hydrophilic
groupings), making them capable of binding hydro-
philic proteins (solubilised in the cytosol) and hydro-
phobic proteins (solubilised in the lipid bilayer of the cell
membrane or organelle) [23]. To be more precise LMZ
has been demonstrated to bind with voltage-gated po-
tassium and calcium channels, as well as sodium chan-
nels. This inhibits intracellular signal transduction fol-
lowing G-protein activation. By inhibiting voltage-gated
calcium channels, LMZ slows down cardiac automaticity
(bradycardia) and conduction (blocks). Similarly, inhib-
iting voltage-gated sodium and potassium channels
slows action potential propagation and repolarisation,
promoting tachycardia before asystole has occurred [24].

LAST symptoms originate from the cardiovascular
system and the central nervous system. CNS symptoms
include tingling around the mouth and on the tongue,
a metallic taste in the mouth, ringing in the ears, and a
feeling of light-headedness. This is followed by slurred
speech, muscle tearing, loss of consciousness, convul-
sions, coma and respiratory arrest. Cardiovascular symp-
toms include myocardial suppression, arrhythmias,
particularly conduction blocks and cardiac arrest. Impor-
tantly, clinically we may be confronted with two types of
LAST, the so-called Fast LAST, in which symptoms appear
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within minutes of drug administration, and the so-called
Slow LAST, in which symptoms may appear half an hour
after drug administration or even later [25].

The guidelines explicitly state the necessity of moni-
toring the patient during anaesthetic supply and for me-
ticulous observation following the supply. In the event of
LAST, the key element is the intravenous supply of 20%
lipid emulsion at an initial bolus dose of 1.5 ml/kgmc,
followed by the initiation of a continuous intravenous
infusion of 15 ml/kgmc/h (0.25 ml/kgmc/min). Should
there be no improvement, it is recommended that fur-
ther intra-venous boluses be administered. A further 1.5
ml/kgmc should be administered at 5 and 10 minutes,
with the infusion rate increased to 30 ml/kgmc/h (0.5 ml/
kgmc/min). In the event of tachyarrhythmia, it is impera-
tive to refrain from administering beta-blockers and Ca-
blockers. Similarly, when treating hypotension, it is cru-
cial to avoid supplying vasopressin. In the case of SCA, it
is essential to reduce adrenaline boluses to a maximum
of Tmcg/kgmc and prepare for prolonged resuscitation,
lasting up to 1.5-2 hours [26, 271].

REFERENCES

CONCLUSIONS

There is clear evidence that lignocaine used in mul-
timodal therapy has a significant effect on pain rating
and intensity compared with placebo, particularly in
the early phases of pain onset. There is also some evi-
dence that it has additional effects on other important
clinical outcomes, such as improved gastrointestinal
function, reduced nausea and opioid requirements.
Analyses of available studies have shown that intra-
venous lidocaine is particularly useful as an adjunct to
multimodal therapy in the management of colic pain.
It is therefore reasonable to use it in terms of the work
of hospital wards as well as pre-hospital medicine as a
complementary medicine during pharmacological in-
terventions. A full medical history, thorough anamne-
sis, medical records and full monitoring of vital signs
appear essential. These procedures will minimise pos-
sible side effects, resulting in a full spectrum of pain
relief. When intravenous lidocaine is administered, the
patient should be closely monitored, especially from
the LAST risk perspective.

1. Dobrogowski J, tadny J, Wordliczek J, Woron J. Co nalezy wiedziec o leczeniu bélu w ratownictwie medycznym [What you need to know about pain

management in emergency medicine]. Medical Education; Warszawa, 2019

2. Pathak A, Sharma S, Jensen MP. The utility and validity of pain intensity rating scales for use in developing countries. Pain Rep. 2018 Aug 6;3(5):e672. doi:
10.1097/PR9.0000000000000672
3. Marciand G, Vocca C, Evangelista M, and et al. The Pharmacological Treatment of Chronic Pain: From Guidelines to Daily Clinical Practice. Pharmaceutics
2023;15(4):1165. doi: 10.3390/pharmaceutics 15041165
4. Kosinski S, Bryja M, Wojtaszowicz R, Gérka A. Incidence, characteristics and management of pain in one operational area of medical emergency teams.
Anaesthesiol Intensive Ther. 2014 Apr-Jun;46(2):83-7. doi: 10.5603/AIT.2014.0016. PMID: 24858966.
5. Ustawa z dnia 6 listopada 2008 roku o prawach pacjenta i Rzeczniku Praw Pacjenta, (Dz.U. z 2017 r., poz. 836) [Polish]
6. Corsi N, Roberto A, Cortesi L, Nobili A, Mannucci PM, Corli O; REPOSI Investigators. Prevalence, characteristics and treatment of chronic pain in elderly
patients hospitalized in internal medicine wards. Eur J Intern Med. 2018 Sep;55:35-39. doi: 10.1016/j.€jim.2018.05.031
7. Prostran M, Vujovi¢ KS, Vuckovic S et al. Pharmacotherapy of Pain in the Older Population: The Place of Opioids. Front Aging Neurosci. 2016 Jun 16;8:144.
doi: 10.3389/fnagi.2016.00144
8. Leppert W, Majkowicz M. Bl przewlekty. Ujecie kliniczne i psychologiczne [Chronic pain: clinical and psychological approaches]. PZWL, Warszawa; 2018
pp. 2-5.
9. Oxford Specialist Handbooks in Anaesthesia Regional Anaesthesia, Stimulation, and Ultrasound Techniques. Warman P, Nicolls B, Conn D, Wilkinson D.,
Oxford University Press, 2014
10.  Fishman SM, Ballantyne JC, Rathmell JP. Bonica’s Management of pain, 4th edn., Lippincott Wiliams&Wilkins, 2010
11. Anwar K. Pathophysiology of pain. Dis Mon. 2016 Sep;62(9):324-9. doi: 10.1016/j.disamonth.2016.05.015
12. MearsL, Mears J. The pathophysiology, assessment, and management of acute pain. BrJ Nurs. 2023 Jan 26;32(2):58-65. doi: 10.12968/bjon.2023.32.2.58
13. Schoenen J. Clinical neurophysiology of headache. Neurol Clin. 1997 Feb;15(1):85-105. doi: 10.1016/50733-8619(05)70296-6
14. National Center for Biotechnology Information (2024). PubChem Compound Summary for CID 6314, Lidocaine Hydrochloride. Retrieved September 2,
2024 https://pubchem.ncbi.nlm.nih.gov/compound/Lidocaine-Hydrochloride [Access December 2024]
15.  Samdal F, Amland PF, Bugge JF. Plasma lidocaine levels during suction-assisted lipectomy using large doses of dilute lidocaine with epinephrine. Plast
Reconstr Surg. 1994 May;93(6):1217-23. doi: 10.1097/00006534-199405000-00017
16.  Filipczak-Bryniarska I, Bryniarski K., Worori J, Wordliczek J, Mechanizmy przewodzenia bélu. Rola uktadu odporno$ciowego w regulacji odczuwania bélu
[The mechanisms of pain. Role of immune system in requlation on the pain experience]. Anestez Rat 2010;4:500-509 [Polish]
17. Voute M, Morel V, Pickering G. Topical Lidocaine for Chronic Pain Treatment. Drug Des Devel Ther. 2021 Sep 29;15:4091-4103. doi: 10.2147/DDDT.5328228
18.  Torp KD, Metheny E, Simon LV. Lidocaine Toxicity. [Updated 2022 Dec 8]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan.
https://www.ncbi.nIm.nih.gov/books/NBK482479/ [Access: December 2024]
19. Karnina R, Arif SK, Hatta M, Bukhari A. Molecular mechanisms of lidocaine. Ann Med Surg (Lond). 2021 Aug 17;69:102733. doi: 10.1016/j.
amsu.2021.102733
20.

Lee JT, Sanderson (R, Xuan W, Agar M. Lidocaine for Cancer Pain in Adults: A Systematic Review and Meta-Analysis. J Palliat Med. 2019 Mar;22(3):326-
334. doi: 10.1089/jpm.2018.0257. Epub 2019 Jan 7. PMID: 30614748.

29



30

Krzysztof Florczak, Dawid Jakébczak, Mateusz Wilk

21.

22.

23.
24,

25.
26.

2].

SunL, Guo R, Sun L. The impact of prophylactic intravenous lidocaine on opioid-induced cough: a meta-analysis of randomized controlled trials. J Anesth.
2014 Jun;28(3):325-33. doi: 10.1007/500540-013-1732-3. Epub 2013 Oct 31. PMID: 24173406

Ayas M, Isik B. Does Low Dose Lidocaine Cause Convulsions? Turk J Anaesthesiol Reanim. 2014 Apr;42(2):106-8. doi: 10.5152/TJAR.2014.21043. Epub
2014 Jan 6. PMID: 27366401; PMCID: PM(4894158.

Antel R, Ingelmo P. Local anesthetic systemic toxicity. CMAJ. 2022 Sep 26;194(37):E1288. doi: 10.1503/cma;j.220835

Long B, Chavez S, Gottlieb M, Montrief T, Brady W.J. Local anesthetic systemic toxicity: A narrative review for emergency clinicians. Am J Emerg Med. 2022
Sep;59:42-48. doi: 10.1016/j.ajem.2022.06.017

Wadlund DL. Local Anesthetic Systemic Toxicity. AORN J. 2017 Nov;106(5):367-377. doi: 10.1016/j.a0rn.2017.08.015

Neal JM, Neal EJ, Weinberg GL. American Society of Regional Anesthesia and Pain Medicine Local Anesthetic Systemic Toxicity checklist: 2020 version. Reg
Anesth Pain Med. 2021 Jan;46(1):81-82. doi: 10.1136/rapm-2020-101986

Ok SH, Hong JM, Lee SH, Sohn JT. Lipid Emulsion for Treating Local Anesthetic Systemic Toxicity. Int J Med Sci. 2018 May 14;15(7):713-722. doi: 10.7150/
ijms.22643

CONFLICT OF INTEREST
The Authors declare no conflict of interest.

ADDRESS FOR CORRESPONDENCE
Dawid Jakdbczak

Emergency Medical Services

Emergency Medical Centre in Opole, Poland
email: jakobczakmedic@gmail.com

ORCID AND CONTRIBUTION @@@@
BY NC ND

Krzysztof Florczak - 0009-0001-1885-1028 OO GG CREATIVE COMMONS 4.0
Dawid Jakobczak - 0009-0008-2979-4429 ®® RECEIVED: 08.12.2024
Mateusz Wilk - 0000-0002-2561-7774 DO GG ACCEPTED: 25.02.2025

© —Work concept and design, @ — Data collection and analysis, @ — Responsibility for statistical analysis, & — Writing the article, @ — Critical review, @ — Final approval



© ALUNA Publishing House Emerg Med Serv, 2025; XII, 1:31-34

DOI: 10.36740/EmeMS202501105 REVIEW ARTICLE

Polypharmacy as a medical challenge:
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ABSTRACT

Polypharmacy, or the simultaneous use of multiple drugs, is a growing global concern, particularly in aging populations. In Poland, the older adults population
is steadily increasing, with over 23 million people having been prescribed medications, averaging 3.7 active substances per prescription. Around 11.7% of the
population experiences multidrug use, with the elderly most affected. This raises significant concerns, as polypharmacy can lead to adverse drug reactions,
lower medication adherence, and higher healthcare costs.

Preventing and managing drug interactions is crucial for patient safety and requires proactive efforts from healthcare professionals. In Poland, challenges
include limited communication between providers and the absence of standardized guidelines. To tackle this issue, a multidisciplinary approach involving
healthcare providers, policymakers, and researchers is essential. Managing polypharmacy involves various strategies, including medication reviews, prescrip-
tion waivers, and family involvement. Tools such as MUSE and ARMS-P can help assess and improve medication adherence. Additionally, further research is
needed to explore how cognitive ability, particularly in conditions like dementia, affects pharmacotherapy outcomes. In conclusion, addressing polypharmacy
in Poland requires comprehensive strategies that incorporate various management techniques and consider cognitive factors. Ongoing research is vital to

ensure optimal care for the aging population in a rapidly changing healthcare environment.
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polypharmacy, aged, primary health care, medication adherence, drug adherence, medication compliance

INTRODUCTION

Polypharmacy, the simultaneous use of multiple pre-
scription drugs, has become an increasingly significant
medical issue worldwide, particularly in aging popula-
tions. This review aims to analyze the problem of poly-
pharmacy in Poland, assess its causes and effects, and
explore strategies for its prevention and management.
Additionally, it provides an in-depth discussion on tools
available to assist healthcare professionals in optimizing
pharmacotherapy and ensuring patient safety.

MATERIAL AND METHODS

This review is based on a comprehensive analysis of
existing literature, national health reports, and clinical
guidelines concerning polypharmacy in Poland. The pri-
mary sources of data include peer-reviewed journal arti-
cles, government publications, and international frame-
works such as the World Health Organization (WHO)
guidelines and the Beers Criteria. The search strategy in-
volved querying databases such as PubMed, Scopus, and
Google Scholar using keywords including “polypharma-
¢y, “medication adherence,” “elderly patients,”“drug inter-
actions,”and “Poland.”Studies included in this review were
selected based on their relevance, methodological rigor,
and applicability to the Polish healthcare context.

To ensure a balanced and evidence-based discussion,
the collected information were categorized into the fol-
lowing domains: prevalence and causes of polypharmacy,

its impact on patients, common drug interactions, and
strategies for polypharmacy management. Particular
emphasis was placed on clinical decision-support tools,
deprescribing initiatives, and patient-centered approach-
es. The review also incorporates statistical data from na-
tional healthcare databases to provide insights into the
scale of the problem within the Polish population.

REVIEW AND DISCUSSION
DEFINITION AND CAUSES OF POLYPHARMACY
Polypharmacy is most commonly defined as the use
of five or more medications per day, as outlined by the
World Health Organization (WHO) [1,2]. The primary
driver of polypharmacy is the demographic shift to-
wards an aging population. In Poland, the percentage of
people over 60 years old increased from 17.2% in 2005
to 25.7% in 2021 and continues to rise [3]. This demo-
graphic shift is accompanied by a higher prevalence of
multimorbidity, which necessitates complex pharmaco-
logical treatment. While polypharmacy can be appropri-
ate when multiple medications are necessary for man-
aging chronic conditions, it also introduces risks such
as drug interactions, reduced adherence, and increased
healthcare costs.

THE IMPACT OF POLYPHARMACY ON PATIENTS
The consequences of polypharmacy include an in-
creased likelihood of adverse drug reactions, non-adher-
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ence to prescribed treatment, and higher financial costs
for both individuals and healthcare systems [5]. Stud-
ies indicate that as medication regimens become more
complex, patients are more prone to confusion, missed
doses, and non-compliance with treatment recommen-
dations [6]. This, in turn, can lead to higher rates of hospi-
talizations, emergency department visits, and complica-
tions related to chronic conditions.

PREVALENCE OF POLYPHARMACY IN POLAND

Polypharmacy is a widespread issue in Poland, affect-
ing approximately 11.7% of the population, with 1.6%
of individuals regularly consuming ten or more medica-
tions, a condition known as ultrapharmacotherapy [7].
Among elderly individuals aged 65-80, 38% take five
or more medications, with the percentage rising to over
50% among those older than 80. The lack of standard-
ized pharmacotherapy reconciliation and coordination
among healthcare providers further exacerbates the
problem. Moreover, the use of over-the-counter medica-
tions and dietary supplements without medical supervi-
sion further contributes to the complexity of polyphar-
macy management.

COMMON DRUG INTERACTIONS
AND THEIR CONSEQUENCES

The risk of drug-drug interactions (DDIs) increases
with the number of medications prescribed. A study
of oncology patients in Poland found over 1,800 DDIs
among 490 patients, with 4.2% of these interactions
classified as “avoid combinations”according to the Beers
Criteria [8,9].

One particularly dangerous drug interaction oc-
curs between warfarin, an anticoagulant, and aspirin,
an anti-inflammatory agent. The combined effect of
these drugs significantly raises the risk of severe bleed-
ing, particularly in elderly patients. The Beers Criteria
and the STOPP/START criteria serve as essential tools in
guiding clinicians to identify potentially inappropriate
medications and prevent harmful interactions [10].

TOOLS AND STRATEGIES
FOR MANAGING POLYPHARMACY

Reducing the severity of the polypharmacy prob-
lem requires a multidisciplinary approach involving
healthcare providers, policymakers, and researchers to
develop research-based guidelines, improve medica-
tion management systems, and improve communica-
tion among healthcare professionals. By understanding
and mitigating the risks associated with polypharmacy,
Poland can optimize patient care, improve healthcare
outcomes, and reduce the burden on the healthcare
system.

In general, there are several ways to help manage
polypharmacy. Some of them do not involve patient
action at all - an example of this is the actions of phar-
maceutical companies that seek to include two or more
drugs in a single pill, reducing the number of drugs
needed by some people (Fig. 1). This approach does
not, in fact, decrease the risk of DDI, however, it im-
proves medication adherence in an overloaded patient.

Other methods described involve the patient only
marginally—the most common of which are medica-
tion review and prescription waivers [11].

Management of polypharmacy

Depending on the patient

Independent of the patient

Fig. 1. Methods of polypharmacy management
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HEALTHCARE PROFESSIONAL-ORIENTED TOOLS

To reduce the risks associated with polypharmacy,
healthcare professionals can utilize several evidence-
based tools:

- Beers Criteria: Identifies medications that may be
inappropriate for older adults.

«  STOPP/START Criteria: Helps recognize potentially
inappropriate prescriptions and missing beneficial
treatments.

«  Electronic Medical Records (EMRs): Improves com-
munication between physicians and provides real-
time access to patients’ medication histories.

«  Comprehensive Medication Reviews (CMRs): Con-
ducted by physicians or pharmacists to identify re-
dundant medications and prevent drug interactions
[11,12].

«  Clinical Decision Support Systems (CDSS): These
systems provide real-time alerts to physicians re-
garding potential DDIs, inappropriate prescrip-
tions, and optimal treatment alternatives.

PATIENT-CENTERED APPROACHES
Patients can also adopt strategies to improve adher-

ence and medication safety:

«  Pill Organizers: Weekly pillboxes help patients man-
age their regimens.

«  Medication Reminder Apps: Digital reminders en-
hance adherence.

«  Educational Programs: Increased awareness about
potential drug interactions and the importance of
adherence improves patient outcomes.

«  Self-Assessment Tools: Instruments such as the
MUSE (Medication Understanding and Use Self-
Efficacy Scale) and ARMS (Adherence to Refills and
Medications Scale) help evaluate patient adherence
[13-16].

«  Regular Deprescribing Evaluations: Encouraging
routine reassessment of medication regimens by
physicians can help identify unnecessary or poten-
tially harmful drugs.

THE ROLE OF FAMILY SUPPORT
IN MEDICATION ADHERENCE

Family members play a crucial role in assisting el-
derly patients with their medication routines. They help
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ensure adherence, recognize side effects, and commu-
nicate concerns to healthcare providers. Collaboration
between medical personnel and caregivers enhances
treatment effectiveness and patient safety. Addition-
ally, caregiver training programs can provide valuable
education on polypharmacy risks and management
techniques.

COGNITIVE IMPAIRMENT
AND ITS EFFECT ON MEDICATION ADHERENCE
Cognitive impairment further complicates adher-
ence to polypharmacy regimens. Patients with demen-
tia or mild cognitive decline may struggle to follow
complex medication schedules, leading to suboptimal
treatment outcomes. Research suggests a strong cor-
relation between cognitive impairment and non-ad-
herence, emphasizing the need for tailored interven-
tions such as simplified dosing regimens and caregiver
involvement [17-20]. Despite its significance, the rela-
tionship between cognitive function and medication
adherence remains underexplored and warrants fur-
ther study. Future research should focus on the devel-
opment of cognitive-friendly pharmacotherapy man-
agement strategies and assess their effectiveness in
real-world clinical settings.

CONCLUSIONS

«  Polypharmacy is a growing challenge in Poland,
particularly among the elderly population.

«  The risks associated with polypharmacy include
adverse drug interactions, non-adherence, and in-
creased healthcare costs.

«  Several tools, including the Beers Criteria, STOPP/
START criteria, and electronic medical records, can
help healthcare professionals optimize pharmaco-
therapy.

«  Patient-centered strategies and caregiver involve-
ment play a key role in improving medication ad-
herence.

«  Further research is needed to explore the relation-
ship between cognitive impairment and adher-
ence to polypharmacy treatment.

«  The implementation of deprescribing strategies
and decision-support systems can further enhance
polypharmacy management and patient safety.
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ABSTRACT

Natural disasters such as earthquakes, floods, hurricanes, forest fires, and epidemics caused by climate change are an increasing threat to the global com-
munity. These events result in significant material destruction and numerous human casualties, which require an immediate and coordinated response from
emergency services. Emergency Medical Services (EMS) play a key role in such situations, providing first aid, stabilizing the condition of the injured, and organ-
izing evacuations in difficult and often unpredictable conditions. Paramedics must handle extreme challenges, such as destroyed infrastructure, lack of access
to water and energy, and difficult terrain. Additionally, the constantly changing crisis situation, where every decision is critical, presents ongoing challenges.
These circumstances require not only quick decision-making but also effective cooperation with other emergency services and the use of modern technolo-
gies. To meet these challenges, regular, specialized training for paramedics is crucial. Educational programs should combine theory with practice, equipping
responders with the necessary skills to operate effectively in challenging conditions. This type of preparation is essential to ensuring a swift and effective

response to natural disasters, minimizing their tragic consequences, and saving lives.

KEY WORDS
paramedics, Emergency Medical Services (EMS), natural disaster

INTRODUCTION

Natural disasters, including earthquakes, floods,
hurricanes, forest fires, as well as epidemics caused by
climate change, have become an increasingly frequent
threat to communities around the world in recent dec-
ades [1-5]. Their effects not only cause huge material
losses, but also lead to numerous human casualties, re-
quiring an immediate and coordinated response from
emergency services [1, 3, 5-71. In these conditions, the
key role is played by emergency medical teams (EMTs),
which are responsible for providing first aid, stabilizing
the health of the injured and organizing evacuation in
extreme conditions [1, 6].

The role of EMTs in the context of natural disasters
is not limited to providing medical assistance. Rescuers
must operate in difficult, often unpredictable condi-
tions, such as destroyed infrastructure, lack of access to
water sources, electricity or information [1, 4, 8]. In ad-
dition, their work requires the ability to make decisions
quickly in crisis situations, coordinate actions with other

emergency services, military and humanitarian organi-
zations, as well as use modern technologies that enable
more effective and faster access to victims [1, 6].

AIM

The aim of this article is to analyze the role of Emer-
gency Medical Teams in responding to natural disasters,
present the challenges they face and indicate best prac-
tices that can increase the effectiveness of rescue opera-
tions.

REVIEW AND DISCUSSION
NATURAL DISASTERS

Natural disasters are phenomena that can lead to
serious environmental damage and have a far-reaching
impact on human health. The most common types of
natural disasters include earthquakes, floods, hurri-
canes, forest fires and volcanic eruptions [4, 5, 8, 9]. Each
of these phenomena can lead to immediate injuries, as
well as long-term health problems, such as respiratory
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diseases or mental illnesses. In the case of earthquakes,
in addition to direct threats such as building collapse
or infrastructure damage, there is also a risk of wounds
and fractures that require immediate medical interven-
tion [4, 5]. Furthermore, in regions affected by this phe-
nomenon, drinking water is often contaminated, which
promotes the spread of infectious diseases [5]. Floods,
which usually occur after heavy rainfall or as a result of
snow melting, lead not only to material damage but also
to serious health problems related to water and soil con-
tamination, including the development of waterborne
diseases. The risk of skin infections also increases, es-
pecially in the case of long-term contact with contami-
nated water [4, 5]. Hurricanes and typhoons, especially
in tropical regions, can cause mechanical injuries, such
as cuts or fractures caused by flying objects, and also af-
fect the mental health of victims, causing post-traumatic
stress. These phenomena also pose a threat to the res-
piratory system due to the presence of dust, smoke and
other air pollutants [5]. Volcanic eruptions, although less
frequent, have a major impact on the health of people
living nearby. Volcanic ash containing toxic substances
can lead to respiratory problems, and contamination
of water and soil can cause long-term health problems.
Eruptions also often result in fires, which pose an addi-
tional risk [5].

PLANNING AND ORGANIZATION
OF RESCUE OPERATIONS

Effective planning and organization of rescue opera-
tions in response to natural disasters are the foundation
of the effectiveness of the intervention of emergency
medical teams. A key element is the preparation of ap-
propriate procedures and strategies that take into ac-
count the specifics of different types of natural disasters.
Good planning includes the creation of early warning
systems that allow for a faster response and minimiza-
tion of losses, as well as setting priorities in terms of
evacuation, transport of victims and ensuring access to
places affected by the disaster [8]. The organization of
rescue operations should be based on a thorough as-
sessment of the situation, which takes into account the
availability of resources such as medical personnel, res-
cue equipment, as well as logistical possibilities [8,10].
Cooperation between various emergency services, such
as the fire brigade, police, army, as well as humanitarian
organizations, is essential for coordinating actions and
optimal use of available resources [8, 9]. The modern ap-
proach to planning also takes into account the integra-
tion of modern technologies, such as crisis management
systems, drones, telemedicine, or mobile applications,
which enable faster and more precise action [8]. Equally
important is conducting training and simulation exercis-
es for rescue teams, which allows for the development
of efficient procedures and preparation of personnel for
work in extreme conditions. Through proper organiza-
tion and flexibility in operation, rescue teams are able
to effectively respond to a dynamically changing crisis

situation, maximizing the effectiveness of the assistance
provided [8, 10].

PLANNING AND ORGANIZING RESCUE OPERATIONS:
ORGANIZATIONAL MODELS (NIMS, ICS)

Effective planning and organization of rescue op-
erations in the face of natural disasters require the use
of proven organizational models that enable rapid and
coordinated action by rescue services [8,11]. One of the
most commonly used systems in this area is the National
Incident Management System (NIMS), developed in the
United States, which is a framework for crisis manage-
ment in catastrophic situations. NIMS integrates various
aspects of crisis management, including communica-
tion, resource coordination and cooperation between
agencies [11,12]. In turn, the Incident Command System
(ICS), which is part of NIMS, offers a structured approach
to crisis management, enabling flexible adjustment of
the number of units, depending on the scale and nature
of the event. Thanks to ICS, it is possible to ensure a clear
hierarchy, assignment of responsibility and efficient use
of resources in dynamic and unpredictable conditions
[13,14]. These models, through their organization and
flexibility, allow for effective management of rescue op-
erations, minimizing chaos and ensuring an appropri-
ate response to the needs of victims during and after a
disaster. In the context of medical rescue in natural dis-
asters, proper implementation of such organizational
models can be crucial in ensuring efficient evacuation of
victims, coordination of medical assistance and integra-
tion of activities of various services [11-14].

NATIONAL INCIDENT MANAGEMENT SYSTEM (NIMS)

The National Incident Management System is a com-
prehensive crisis management system developed by the
United States Department of Homeland Security (DHS),
which aims to standardize and streamline incident man-
agement processes at the national level. It was created
in response to the need to improve the coordination and
effectiveness of rescue operations in the face of various
threats, such as natural disasters, terrorist attacks, and
other crisis situations [11-14].

NIMS ensures the consistency of rescue operations by
introducing uniform standards and procedures that are
used by both government agencies and non-governmen-
tal organizations and the private sector [11,12]. Key ele-
ments of NIMS include: organizational structure, process
standardization, resource management, and communi-
cation. The organizational structure according to NIMS is
based on a flexible, scalable model that can be adapted
to the scale and specificity of a given incident [11-13]. This
includes, among others, the command hierarchy and as-
signment of responsibility, which allows for effective co-
ordination of rescue operations. Standardization of pro-
cesses in accordance with NIMS establishes uniform rules
regarding, among others, communication, operational
procedures and logistics, which facilitates cooperation
between different agencies and organizations operating
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at different levels [11-13]. NIMS includes central resource
management, enabling efficient allocation and monitor-
ing of equipment, personnel and other resources during
a crisis. This helps avoid unnecessary delays and ensures
more efficient use of available resources. The key role of
NIMS is to establish a communication system that allows
the exchange of information between all units involved
in the rescue operation. This ensures that decisions are
made based on consistent and up-to-date data, which in-
creases the effectiveness of rescue operations [11,12,14].

INCIDENT COMMAND SYSTEM (ICS)

Incident Command System is an organizational struc-
ture that is part of NIMS, which focuses on the manage-
ment of the incident itself. ICS is designed to be flexible,
scalable and easy to apply to various crisis situations,
regardless of their size and characteristics [7,13,14]. The
main features of ICS include a single-person command
(Incident Commander, IC), which prevents confusion
and enables faster decision-making, as the IC has full re-
sponsibility for coordinating the activities during an inci-
dent [13,14]. The ICS system divides the management of
an incident into key functions, such as operations, which
is responsible for implementing rescue and relief activi-
ties; logistics, which deals with the supply of resources,
transportation, and other technical needs; planning,
which is responsible for forecasting needs, monitoring
the situation, and preparing reports; and finance and
administration, which manages financing, human re-
sources, and documentation of activities [13,14]. ICS is
scalable and flexible, allowing the management struc-
ture to be adapted to the scale of the incident — for small
incidents, a minimal team can be used, while in the case
of large disasters, the structure can be expanded to in-
clude additional levels of command and support [13,14].
The system also enables clear division of responsibilities
and delegation of tasks at different levels, which ensures
the effective management of large and complex rescue
operations, minimizing the risk of duplication of effort
and missing important issues. Furthermore, ICS supports
inter-agency coordination by enabling collaboration be-
tween different organizations, which is crucial for har-
monizing activities and sharing information in situations
where multiple actors are involved [13, 14].

COORDINATION BETWEEN RESCUE SERVICES,
ADMINISTRATION, NON-GOVERNMENTAL
ORGANIZATIONS

In the face of natural disasters, where the scale of the
threat can be huge and resources are limited, a key ele-
ment of effective rescue operations is efficient coordina-
tion between various entities - rescue services, public
administration, non-governmental organizations and
the private sector [7-9,15]. These operations must be or-
ganized in a way that allows for a rapid response, mini-
mizing the time needed to mobilize resources, identify
priorities and adapt activities to the dynamically chang-
ing crisis situation [7-9].

Rescue services, including the fire brigade, police,
army, as well as medical rescue teams, play a key role
in the direct response to the disaster [8, 9]. Their activi-
ties must be closely coordinated to avoid duplication of
tasks, delays in reaching the victims and to ensure the
safety of all involved [8, 9]. The common tool for organ-
izing such activities is the Incident Command System,
which allows for the creation of flexible but coherent
command structures, enabling rapid transfer of informa-
tion and delegation of responsibility [13, 14].

Coordination between rescue services and public
administration during natural disasters is crucial for ef-
fective crisis management and minimizing the effects
of disasters [16, 17]. In situations such as floods, earth-
quakes or forest fires, efficient cooperation between vari-
ous services and state administration bodies allows for
faster response, better organization of evacuation, pro-
viding assistance to victims and ensuring public order
[16, 17]. Joint planning, exchange of information, as well
as establishing clear communication and decision-mak-
ing procedures are the foundation for effective action in
crisis situations [16, 171.

Non-governmental organizations (NGOs) play an ir-
replaceable role in crisis situations, especially in the field
of humanitarian, logistic and psychological support [7,
9, 15]. Emergency medical teams often cooperate with
organizations such as the Red Cross, Doctors Without
Borders or other local associations that offer assistance
in the form of medical care (e.g. mobile field hospitals),
psychological support for disaster victims, as well as the
provision of basic food products, water and clothing [7,
9]. Non-governmental organizations often operate in
places where government structures have limited access
or where assistance is needed in a short time. Addition-
ally, their flexibility in obtaining funds and rapid mobili-
zation of volunteers allow for effective supplementation
of rescue services [7, 9, 15].

LOGISTICS AND RESOURCE MANAGEMENT

Logistics and resource management are a key ele-
ment of rescue operations of medical teams during
natural disasters. Effective management of access to re-
sources, such as medical equipment, means of transport,
water supplies, food or fuel, is essential to ensure the ef-
ficiency of rescue operations [3, 10]. In crisis situations,
where infrastructure is destroyed and communication
routes are damaged, ensuring continuity of supply and
optimal use of available resources becomes a logistical
challenge. It requires a fast and flexible organization to
effectively respond to changing conditions [3, 8, 10].

Another key aspect is the management of personnel,
who must be properly trained and assigned to specific
tasks depending on the situation. Appropriate allocation
of forces and resources allows for the maximum use of
available resources, which is extremely important in dif-
ficult conditions of natural disasters. Depending on the
situation, it allows for the effective use of forces and re-
sources in difficult conditions [3, 18].
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Logistics in rescue operations includes, among oth-
ers: transport of the injured, delivery of humanitarian aid
to isolated areas, and rapid deployment of rescue units
to the most affected areas [4, 10]. Proper management
of resources not only increases the effectiveness of res-
cue operations but also supports long-term rehabilita-
tion and reconstruction of disaster-affected areas [8, 10].

In the context of transport and distribution of medi-
cal supplies, logistics play a key role in ensuring that the
necessary resources reach those in need of assistance
in the shortest possible time. During a crisis, chaos, de-
struction of infrastructure, road closures and difficult ac-
cess to disaster areas often occur [4, 8, 10, 18]. In such
conditions, effective transport management and coor-
dination of activities become essential to enable rapid
provision of medical assistance [8, 10].

Similarly, ensuring access to basic resources such as
water, medicines and food is one of the most important
logistical challenges. In the face of destruction of critical
infrastructure and disruptions in supply systems, effec-
tive management of these resources can be crucial for
the survival of the victims, as well as for preventing fur-
ther consequences of the disaster. Effectiveness in this
area determines a quick response to human needs and
minimizing the effects of the crisis [8, 10].

DIFFICULTIES IN ACCESSING
DISASTER-AFFECTED AREAS

One of the main challenges faced by emergency
medical teams during natural disasters is the difficulty in
reaching victims, especially due to severe infrastructure
damage, difficult terrain conditions and lack of access
to roads [4, 8]. Infrastructure damage such as collapsed
bridges, damaged roads, destroyed power lines or sev-
ered telecommunications networks constitute serious
obstacles to organizing effective assistance [4, 5, 8]. In
such situations, standard methods of transport become
unavailable and rescue teams must rely on alternative
solutions such as helicopters or drones to assess the situ-
ation and transport injured people [19,20].

PSYCHOSOCIAL FACTORS:
TRAUMA AMONG RESCUERS

During natural disasters, in addition to logistical and
medical challenges, one cannot forget about the ex-
tremely important psychosocial factors that affect para-
medics. These professionals are exposed to enormous
psychological stress, related not only to the danger that
threatens their life and health in difficult conditions, but
also to the responsibility for the lives of others, especially
in the face of mass disasters [2, 21]. Daily confrontation
with tragic images, suffering and death, especially in
cases where help is insufficient, can lead to serious psy-
chological consequences. Paramedics are particularly
vulnerable to burnout, emotional disorders, depression,
anxiety and post-traumatic stress disorder (PTSD) [2, 21].
Long-term exposure to traumatic situations associated
with suffering and death can also increase the risk of de-

pression, anxiety, and lead to addiction problems such
as alcoholism or drug addiction [2,21]. Additionally, the
stress associated with working in extreme conditions -
especially when there is a lack of necessary resources,
logistical or medical support — can cause a sense of
hopelessness and exhaustion. Such emotions and re-
duced work efficiency can negatively affect the quality
of life-saving, as well as the mental health of paramedics
themselves [2, 21]. In the face of these challenges, it is
crucial to provide adequate emotional support, educa-
tion in stress management, and prepare teams to work
in such extreme conditions. To overcome these difficul-
ties, psychoeducation and psychological support are
extremely important. For paramedics, it is important to
implement psychological support programs, including
therapy sessions, support groups, and the availability of
psychologists and therapists during and after the rescue
operation [2, 21].

Improving Rescue Procedures: Using Simulations
and Training in Preparation for Natural Disasters

In the face of the growing number and scale of natu-
ral disasters, improving rescue procedures and prepar-
ing rescue teams to act effectively in crisis situations is
becoming crucial [6,22]. One of the most effective ways
to achieve this goal is to regularly conduct simulations
and training, which allow for practical testing of the
readiness of rescue teams and improve cooperation be-
tween various services [6, 22]. Crisis simulations, which
reflect real disaster conditions, allow for the identifica-
tion of potential problems in logistics, work organiza-
tion, and coordination of activities between rescuers,
administration and non-governmental organizations
[6, 22]. In such simulations, which often take the form
of exercises in the field or on computer simulators, res-
cuers have the opportunity to practically improve their
decision-making skills under time pressure, resource
management and first aid in difficult conditions [6, 22].

TEAMS PROJECT

An example of training for rescuers in the event of
disasters is the international TEAMS project. It all started
with the TEAMS 1.0 project. It created an innovative op-
erational training package that focuses on teamwork,
helping EMS teams prepare for operations in the field.
After its completion in 2018, paramedics from all over
the world had access to free training based on simula-
tions of situations that may occur during real rescue
missions. The aim of these exercises was to improve
their performance in difficult conditions [6,23]. The
TEAMS 2.0 project went a step further by developing a
“Train the Trainers” program, which included e-learning
modules and on-site workshops. This program aimed to
train future team leaders and training managers in EMS
organizations to be able to use the TEAMS package ef-
fectively. The project also created an e-learning platform
“Trainers’ Compasses” [6,23] available online. TEAMS 3.0
builds on previous projects by involving new partners



The role of emergency medical teams in natural disasters

and EMT organizations from across the European Union.
The project introduces new scenarios and exercises that
prepare paramedics to respond to epidemic outbreaks,
man-made disasters and other threats that may occur in
different countries. Additionally, the TEAMS 3.0 project
broadly introduces an updated training package, engag-
ing EMT teams in Europe in joint exercises and training
programs aimed at improving cross-border cooperation
in crisis management. This initiative also supports the
activities of the World Health Organization (WHO) in the
area of emergency medical services [6, 23].

MODERN TECHNOLOGIES IN TRAINING PARAMEDICS
IN THE EVENT OF DISASTERS

In recent years, the use of virtual reality (VR) and
mixed reality (MR) technologies in training paramedics
during natural disasters has been gaining importance.
These technologies offer modern, effective tools that
enable simulation of difficult and dangerous scenarios
in a safe environment, preparing paramedics for real
challenges [24,25]. Thanks to VR and MR, training par-
ticipants can experience realistic crisis situations, such
as evacuating the injured from rubble, providing first
aid in disaster conditions or managing chaos after an
earthquake, without having to expose them to risk [24,
25]. These technologies allow for interactive exercises in
which rescuers can navigate in virtual environments, test
their skills, respond to dynamically changing conditions
and make decisions in real time [24, 25]. Moreover, MR
allows training to be enriched with elements of coop-
eration with real objects, which increases the realism of
the simulation. This approach not only improves practi-
cal preparation, but also shortens the response time of
rescue teams, increasing their effectiveness in real crisis
situations [24, 25].

APPLICATION OF ARTIFICIAL INTELLIGENCE IN RESCUE
OPERATIONS DURING NATURAL DISASTERS

Artificial intelligence (Al) is playing an increasingly
important role in rescue operations during natural disas-
ters, offering new opportunities for faster data analysis,
crisis forecasting and operational decision support [26,
271. In the context of emergency medical teams, Al sup-
ports triage processes, i.e. assessment of the condition of
injured people, by analyzing medical images, monitor-
ing vital signs or automatically generating suggestions
for treatment priorities [28]. Al-based technologies, such
as early warning systems or applications for analyzing
maps and meteorological data, enable precise forecasts
and better allocation of resources, which is crucial in sit-
uations where response time is crucial [26,27]. Addition-
ally, Al plays an important role in optimizing aid distribu-
tion and resource allocation by analyzing large data sets,
such as the location of injured people, resource avail-
ability, terrain conditions and weather forecasts. Thanks
to this, Al-based systems can create the most effective
strategies for delivering aid, prioritizing the transport of
equipment, medicines, and medical personnel, minimiz-

ing the time it takes to reach those most in need [26,27].
In addition, Al supports coordination between rescue
units, optimizing routes to reach the injured, and moni-
toring resource consumption in real time. This approach
allows for dynamic adjustment of actions to the chang-
ing situation, increasing operational efficiency and re-
ducing the risk of resource shortages or excess in spe-
cific areas [26,27]. Despite many benefits, implementing
Al in emergency medical services is associated with
challenges, such as the need to integrate various infor-
mation systems, ensuring appropriate data quality, and
issues related to information security and privacy. Nev-
ertheless, the development of these technologies gives
hope for improving the efficiency and effectiveness of
rescue operations in the face of natural disasters [26, 27].

CONCLUSIONS

Emergency medical teams play a key role in respond-
ing to natural disasters, where their task is not only to
provide medical assistance, but also to effectively co-
ordinate actions in difficult conditions. The challenges
they face include infrastructure damage, difficulties in
accessing victims, the need for quick decision-making
and cooperation with other emergency services and
humanitarian organizations. Effective planning, organi-
zation of actions and implementation of proven crisis
management models, such as NIMS and ICS, allow for
optimal use of resources and faster response to the
needs of victims. In the context of logistics, ensuring
access to basic resources and effective management of
personnel is crucial, which significantly affects the qual-
ity of rescue operations.

Modern technologies, such as drones, telemedicine
or crisis management systems, significantly support the
effectiveness of rescue operations, allowing faster access
to victims and more accurate monitoring of the situa-
tion. Equally important is providing emotional support
for rescuers who are exposed to stress and trauma relat-
ed to working in extreme conditions. Improving rescue
procedures through regular simulations and training is
essential for rescue teams to effectively respond to dy-
namically changing crisis situations.

Examples of international projects such as TEAMS
show the importance of international cooperation and
developing rescuer competences in the face of increas-
ingly complex threats. Modern technologies, including
VR and MR, have the potential to revolutionize the way
rescuers are trained, providing them with better prep-
aration to respond to natural disasters and other crisis
situations.

In addition, artificial intelligence is playing an in-
creasingly important role in improving the effectiveness
of rescue operations, enabling faster data analysis, bet-
ter crisis forecasting and optimizing resource allocation.
In the face of the growing number of natural disasters,
investing in modern training and technologies is crucial
to ensuring the fastest and most effective assistance to
victims.
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ABSTRACT

Out-of-hospital cardiac arrest (OHCA) is a rare but potentially life-threatening condition that can occur in various settings, including during sporting events
at venues. The medical management of such patients is both challenging and time-sensitive, making the preparedness of the venue’s medical team crucial.
Reports have documented instances of OHCA occurring at the venue (OHCA-V), with outcomes often being more favorable compared to general OHCA statistics.
Key factors in improving prognosis include the identification of OHCA triggers and prompt medical response. In this paper, we present the case of a 32 year-
old male who suffered an OHCA during a test event at a newly built football stadium. The patient had no significant medical history but was found to have
consumed alcohol in combination with other substances prior to the event. Inmediate cardiopulmonary resuscitation (CPR) was administered, and the final
outcome was favorable. The OHCA-V was the first manifestation of the Wolff-Parkinson-White syndrome (WPW), which was triggered by the use of a mixture
of substances and heightened emotional stress during the sporting event. Although a detailed diagnostic workup was planned in the hospital, the patient was
discharged on his own request before completing the final tests.

KEY WORDS
out-of-hospital cardiac arrest, resuscitation, major sporting event, sport venue, WPW syndrome, OHCA trigger, mass gathering medicine

INTRODUCTION Outcomes assessment includes patient survival follow-

Out-of-hospital cardiac arrest (OHCA) is a life-threat-  ing OHCA, return of spontaneous circulation (ROSC),
ening condition in which treatment outcomes and the  transport to the hospital, 30-day survival or survival
risk of long-lasting sequalae depend greatly on timely  to hospital discharge, and favorable neurological out-
medical intervention and the patient’s underlying medi-  comes [2].

cal condition. Early bystander cardiopulmonary resusci- Sport venues are not the primary locations for OHCA
tation (CPR) and rapid medical response are crucial fora incidents, however such events are reported, particu-
favorable outcome [1-4]. larly during mass sporting events (MSE) [5-9]. Several

Key parameters for assessing OHCA include patient  factors have been identified as influencing the risk of
age and sex, the location where the OHCA occurred, OHCA-at-the-venue (OHCA-V) in spectators, including
whether bystander CPR was performed, the first ar- large crowds, long travel distances to the venue, emo-
resting rhythm, and the presumed etiology [2]. Assess-  tional stress, MSE duration, weather conditions, and the
ment of medical response includes emergency medical  consumption of alcohol and other substances [5-12].
system (EMS) response time, time to first defibrillation, The implementation of venue medical contingency
medications administered, the presence myocardial plans (MCP) for MSE is now routine [5-10, 13, 14]. During
infarction, coronary angiogram, reperfusion attempts, the preparedness phase of a newly built venue, several
and the type of hospital where OHCA was treated [2]. important elements must be addressed, primarily the

Referral Hospital Venue Medical Venue Safety & Security
- Emergency Department Coordinator (physician) City Medical Coordinator

First Aid Venue 2-persons Medical
Rooms (2) Physicians (6) Patrols (12)

Ambulances (7)

Fig. 1. The structure of the venue medical team
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preparation of the MCP at the venue, followed by the
recruitment and training of staff. Medical professionals
must be trained both within the venue and as part of the
team to work efficiently during MSE. Additionally, refer-
ral hospitals are designated for MSE spectators [5-7, 14].

The final phase is the test event, which aims to assess
operational effectiveness of the MCP and implement
necessary improvements. Experienced observers should
assist the medical team to ensure high-quality recom-
mendations. Upon completion of this process, the medi-
cal team at the venue is fully operational.

CASE DESCRIPTION

We present a case description of an OHCA-V incident
that occurred during the test event at the newly built
football stadium with a capacity of 43,000. The MSE was
a boxing gala lasting nine hours, designed to allow the
audience to experience the new venue. The weather
conditions were favorable. The structure of the MCP is
shown in Figures 1. Additionally, two medical observers
and firefighter teams were present.

The patient was a 32-year-old male who described
himself as a dedicated sports fan. He had no prior medi-
cal history, no diagnosed cardiac conditions, and no rel-
evant family history. He was a heavy smoker, consuming
20 cigarettes daily for the past 10 years.
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Fig. 2. Fragment of the patient’s 24-hour Holter ECG

As later established, during the week leading up to
the event, he consumed alcohol on a daily basis. He
also admitted to taking several methylenedioxy-meth-
amphetamine (MDMA, “ecstasy”) tablets, combined
with some energy drinks on the day of the event.

The OHCA-V incident occurred in the stands. Access
to the patient was difficult due to the crowded passag-
es filled with spectators, the patient’s location in a nar-
row and congested area between the seats, and chal-
lenges in identifying the exact location of the incident
due to the inexperience of the safety staff.

CPR was initiated not by bystanders, but by an
emergency physician, one of the medical observers.
Approximately six minutes later, firefighters arrived at
the scene with a stretcher, followed immediately by the
medical team carrying a defibrillator.

Ventricular fibrillation (VF) was confirmed, but
three defibrillation attempts failed to restore a normal
rhythm. Initially, the patient could not be intubated,
and venous access was not secured. Due to challeng-
ing conditions at the scene — narrow space, darkness,
and cold - a decision was made to swiftly evacuate the
patient to the nearby hospitality area.

Once there, CPR was performed according to the
advanced life support (ALS) guidelines [1, 3] and was
successful after about 15 minutes. Sinus rhythm was re-
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The upper line reveals sinus tachycardia at approximately 100/min, with a PQ interval of 160 ms and widening of the QRS complex to about 120 ms, likely indicating nonspecific intraventricular

conduction disturbances.

The lower line shows sinus rhythm at 72/min, with PQ shortening to 110 ms, a QRS duration of 120 ms, and a visible delta wave, typical of pre-excitation (black arrows).

Atrial fibrillation in patients with ventricular pre-excitation is a potentially life-threatening condition that can lead to cardiac arrest through the mechanism of ventricular fibrillation. The transient

ventricular pre-excitation documented during Holter ECG recording in this patient case is the most probable cause of the cardiac arrest
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Table 1. OHCA data from the sport venues
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stored, the patient was intubated, venous access was se- DISCUSSION

cured and adrenaline was administered. After the return
of sinus rhythm, the patient had a seizure episode, which
was successfully managed with clonazepam.

The patient was transported to the referral hospital.
Laboratory tests revealed severe hypokalemia. Coronary
angiography showed no significant changes in the coro-
nary arteries, and intracranial bleeding was excluded.
The electrocardiogram (ECG) revealed sinus rhythm with
a widened QRS complex, which did not meet the criteria
for either right or left bundle branch block. Echocardiog-
raphy revealed generalized hypokinesia of the left ven-
tricular walls and an ejection fraction (EF) of 30%. After
three days, the patient was extubated.

A follow-up echocardiographic examination showed
no abnormalities in left ventricular wall contractility, and
the EF had improved to 50%. A 24-hour Holter ECG re-
vealed sinus rhythm, periodic shortening of the PQ in-
terval to 110 ms and a widening of the QRS complex to
140 ms. Pre-excitation Wolff-Parkinson-White syndrome
(WPW) was suspected as the most probable cause of
cardiac arrest, potentially triggered by atrial fibrillation
in the context of electrolyte disturbances, which degen-
erated into ventricular fibrillation, and by MDMA use. A
fragment of the patient’s 24-hour Holter ECG is shown in
Figures 2.

The patient was scheduled for further cardiac evalu-
ation. However, before the diagnostic process was com-
pleted, he left the hospital and failed to return for the
planned re-hospitalization.

OHCA is one of the leading causes of death world-
wide. According to international registries, the annual
incidence of OHCA treated by EMS staff is estimated to
range from 30.0 to 97.1 per 100,000 population glob-
ally, with figures of 35.0 to 40.6 per 100,000 reported
in Europe [15-17]. The outcomes of OHCA patients are
relatively poor, with survival to hospital discharge or
30-day survival rates ranging from 3.1% to 20.4% [15,
16] Furthermore, the rate of favorable neurological out-
comes is even lower, ranging from 2.8% to 18.2% [15].

OHCA most frequently occurs at home (51.6% to
85.3%) [15, 18]. It is relatively rare at sport venues, with
an incidence of 0.2% to 3.2% [15]. While there is no
established OHCA-V reporting system, several publi-
cations have reported on its incidence and outcomes.
These data are presented in the Table 1.

The incidence of OHCA-V (0.17-0.73 per 100,000
spectators) is significantly lower than global rates [5, 6, 8,
10]. The reported age range for OHCA-V patients is 48-73
years [5-8], which is similar to that of the general popula-
tion [15]. Our patient was the youngest in this group.

Almost all OHCA-V patients were male — 59 out of
60 (98%). This can be attributed not only to the male
predominance observed in worldwide reports, which
show that 57,1%-68,3% of OHCA patients are male
[15], but also to the fact that men constitute the largest
group of the football spectators.

In 16 general registries, the first recognized shock-
able rhythm in OHCA was identified in a minority of cas-
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es (7.9-36.5%) [15]. There is currently insufficient data
to draw any conclusions regarding the first recognized
cardiac rhythm or underlying cardiac disease in OHCA-
V patients. However, in data from Gillette Stadium, the
rate of shockable rhythms in OHCA-V patients was nota-
bly higher, with 15 out of 19 patients (71.4%) presenting
with a shockable rhythm [5]. At the AZ Alkmaar Stadium,
all three patients who were resuscitated on-site had VF
[6]; and OHCA was the first recognized sign of cardiac
disease. The prompt response by the medical team was
likely life-saving for these patients [6, 7].

In general registries, the underlying medical condi-
tion was identified as the cause of OHCA in the major-
ity of patients (52-94%), while drug or substance over-
dose was relatively rare, occurring in 6% or fewer of
cases across 11 out of 16 registries [15]. In the Boston
stadium analysis, 12 patients (57.1%) had documented
underlying cardiac disease [5]. In the Netherlands, all
three patients had underlying heart disease, which was
diagnosed during post-OHCA-V hospital treatment,
and all were treated sucessfully [6].

Regarding the outcomes of OHCA-V, the results are
significantly better compared to general OHCA data,
with 76.6% of OHCA-V patients achieving ROSC. In the
Boston stadium analysis, 60% of patients were alive 30
days after OHCA and 47.4% had good neurological out-
come [5]. In Leusveld’s report all three patients had good
neurological outcome [6].
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Emergency dental care for patients with systemic connective tissue diseases
Gadzhula N. G, Shvets L. V.

NATIONAL PIROGOV MEMORIAL MEDICAL UNIVERSITY, VINNYTSYA, UKRAINE

Introduction: Introduction: Systemic connective tissue diseases (SCTDs), including rheumatoid arthritis (RA), sys-
temic lupus erythematosus (SLE), systemic sclerosis (SSc), and dermatomyositis, are associated with oral tissue in-
volvement and an increased risk of dental complications. These patients frequently develop acute inflammatory
processes in the maxillofacial region, as well as atrophic and erosive-ulcerative lesions of the oral mucosa, and exac-
erbations of periodontal diseases, which complicate emergency dental care.

Aim: To optimize approaches to emergency dental care for patients with SCTDs, considering their immune status,
specific concomitant therapy, and potential risks of complications, in order to enhance treatment effectiveness and
safety.

Materials and methods: The protocols of emergency dental care in patients with SCTDs were analyzed, along with
clinical cases of acute dental conditions and their management considering comorbidities. Special attention was
given to the use of anesthesia, anti-inflammatory and antibacterial therapy, physiotherapy methods, and postopera-
tive management.

Results: The management of emergency dental care in patients with SCTDs requires a comprehensive approach,
including pain and inflammation relief, minimizing invasive procedures in cases of osteonecrosis, rapid drainage in
infectious complications, antibacterial prophylaxis, and rheumatologist consultation before surgical interventions.
Careful selection of anesthesia is essential, as vasoconstrictors can elevate the risk of cardiovascular complications.
The optimal choice is anesthetics with minimal vasoconstrictor content, such as 3% mepivacaine or 4% articaine
without a vasoconstrictor.

In patients receiving bisphosphonates, traumatic interventions should be avoided due to the risk of osteonecrosis.
Preoperative additional diagnostics (CBCT) and antibacterial prophylaxis are recommended.

In cases of acute inflammatory conditions affecting the maxillofacial region (periodontal abscess, periostitis, phleg-
mon, etc.), prompt drainage and antibacterial therapy, considering microbial sensitivity, are necessary. Surgical inter-
ventions should be minimally traumatic, utilizing laser or ozone therapy.

The treatment of erosive-ulcerative lesions of the oral mucosa (in SLE, SSc, RA) includes the application of local anes-
thetics and anti-inflammatory agents to alleviate pain and reduce inflammation, the use of keratoplastics to stimu-
late tissue regeneration, antibacterial therapy in cases of secondary infection, as well as physiotherapeutic methods.
Patients with immunosuppression (SLE, dermatomyositis, RA on biological therapy) require antibacterial prophylaxis
before invasive procedures. The optimal choice is amoxicillin or clindamycin in case of 3-lactam allergy. Long-term
glucocorticoid therapy may necessitate steroid background adjustment to prevent adrenal crisis.

The interaction of nonsteroidal anti-inflammatory drugs with the baseline therapy of SCTDs should be considered,
especially in patients with SLE or RA. An alternative is selective COX-2 inhibitors combined with gastroprotective
agents.

Postoperative control involves regular monitoring of the healing process, early detection of complications, and ad-
justment of medication therapy in collaboration with a rheumatologist. During remission, thorough sanitation of
odontogenic infection foci and prevention of their occurrence are necessary.

Conclusions: Patients with SCTDs require a specialized approach to emergency dental care due to an increased risk
of complications. Optimizing local anesthesia, antibacterial therapy, and minimally invasive techniques significantly
enhances treatment outcomes. A multidisciplinary approach is crucial for enhancing treatment effectiveness, mini-
mizing complications, and enhancing patients’ quality of life.

Key words: connective tissue disorders, oral complications, dental emergencies, anesthesia selection, antibacterial
prophylaxis, postoperative management, rheumatology collaboration
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Prevention of complications associated with the use of topical anesthetics in
children requiring dental care

Grygorova A. O,, Kuzina V. V., Tkachenko M. V., Yaroslavska Yu. Yu., KhmizT. G.

KHARKIV NATIONAL MEDICAL UNIVERSITY, KHARKIV, UKRAINE

Introduction: Statistical data of recent years demonstrate a significant prevalence of dental pathology among the
pediatric population, which requires urgent or planned intervention and where the need for pain management is
practically always present. In pediatric dentistry, previous experience of painless treatment is the foundation for ad-
equate communication with the child, the formation of a certain attitude to personal health and the implementation
of the doctor’s recommendations in the future. Eliminating the discomfort that causes pain during treatment or us-
ing anesthetics as a means of managing a child’s behavior during certain types of examination, preventing the onset
of a gag reflex, etc. is possible thanks to the various dosage forms of existing drugs and methods of use. In general,
anesthetics are distinguished for conductive, infiltrative, and topical anesthesia. The mucous membrane of the child’s
oral cavity has a relatively high permeability. This property becomes more pronounced on the background of both
physiological and pathological processes. The signs of gingivitis with impaired regenerative processes in the gingival
epithelium can develop during physiological teeth replacement. The discomfort caused by increased tooth mobility
leads to poor oral hygiene and significant plaque accumulation. The lack of tight contact between the teeth in case
of carious cavities or insufficient restorations also leads to inflammation of the gingival papilla. The inflammatory
changes significantly increase the ability of the medicines to penetrate deep into the mucosa. At present, topical an-
aesthetics in the form of a benzocaine-based gel are the most popular in paediatric dentistry.According to the manu-
facturers’'recommendations, the anaesthetic effect occurs in the interval from 30 seconds to 2-3 minutes, depending
on the concentration, and lasts for about 5 to 10 minutes. The time increases when applied to dry mucosa. Such
recommended conditions of administration are difficult to reproduce in whole volume at a paediatric appointment.
Sometimes the application of anaesthetic is an element of behavioural management and is aimed at distracting the
child from the main procedure. This requires time and sometimes even reapplication of the medication. The treat-
ment of the oral diseases, accompanied by the formation of painful elements of lesions requires multiple processing
of the mucosa during the day. Such situations can cause an overdose of the drug with undesirable effects.

Aim: optimisation of the dosage of topical anaesthetics to prevent complications in children requiring dental care.
Materials and methods: The portions of topical anaesthetic equal 0.2 ml were dosed using a composite cannula and
syringe. They were applied to the plate, marked with a 1 mm step. The length of the gel strip on the plate was meas-
ured.

Results: The 30 samples were examined. The length of a strip of gel applied through a standard cannula in a 0.2 ml
portion to a marked plate was about 1 cm in all cases.

Conclusions: The dosing of topical anaesthetic by this method can be recommended for use. The methodology al-
lows to use the amount of the drug recommended by manufacturers and prevent overdose.

Key words: children, topical anaesthetics, benzocaine, dosing
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Analysis of the work of a military hospital in response to the beginning of the
active phase of the Russian-Ukrainian war

Holovanova l. A., Korneta O. M., Khorosh M. V.

POLTAVA STATE MEDICAL UNIVERSITY, POLTAVA, UKRAINE

Introduction: The Russian-Ukrainian war began in 2014 and for the first eight years was a hybrid conflict. In 2022,
it entered an active phase, accompanied by open hostilities between the armed forces of both states. During active
hostilities, various gunshot and explosive injuries come to the fore, which poses a challenge for the medical care
system, which must respond to such a picture of pathology. In parallel with various injuries, during hostilities, various
stress factors can exacerbate the course of somatic diseases, as well as cause various stress disorders.

Aim: The aim of this study was to analyze the performance indicators of an institution providing medical care to mili-
tary personnel using the example of the Poltava Military Hospital against the backdrop of the full-scale invasion of
the Russian Federation into Ukraine.

Materials and Methods: To achieve the goal, a set of general methods was used: bibliosemantic and statistical. For
analysis, reports of the work of the Poltava Military Hospital for 2022 and 2023 were taken. The data were analyzed
using the growth (decrease) rate. The MS Excel 2016 package was used for calculations.

Results: As it was established, during the reporting period, there was a significant increase in the incidence of medi-
cal care for such categories of military personnel as officers (growth rate 5.31%) and contract servicemen (growth rate
14.75%). At the same time, there was a decrease in bed-days for these categories: the number of bed-days for officers
increased by 45.06% and for contract servicemen - by 64.15%. In parallel, there was a decrease in the number of such
categories of patients as conscripts (growth rate -83.78%) and cadets (growth rate -64.94%). A similar picture was
observed in the number of bed-days - a decrease in bed-days by 83.62 and 59.96, respectively. If we consider the use
of bed capacity since the beginning of the war in Ukraine by military category, we can note that the largest number
of patients was among those serving on a contract basis in surgical and traumatology departments: from 533 in 2022
to 617 in 2023 (growth rate 15.76). In traumatology - from 289 to 671 (growth rate 132.18). Similar changes occurred
with such an indicator of inpatient care as bed days. In second place in terms of the number of patients in the depart-
ment was the neurological and therapeutic department. Although, as can be seen from the table, already in 2023 the
number of patients in the neurological department decreased from 534 to 339 (growth rate -36.52). In therapy, there
are slight fluctuations, ranging from 414 to 394 (growth rate -4.83). In second place among the categories of military
personnel who were inpatients were officers, the number of whom in the hospital as a whole increased slightly from
414 to 436 people (growth rate 5.31%), bed days increased by 45.06%. The largest share of officers was in the thera-
peutic department and amounted to 153 in 2022 and 142 in 2023 (decrease rate — -7.2) in the surgical department,
the number of those treated increased by 39.6%. The smallest number of people treated in the hospital were soldiers.
148in 2022 and 24 in 2023 (rate of decrease - -83.7%). Accordingly, bed days decreased by 83.6%.

Analyzing the average duration of treatment at the Poltava Military Hospital for the period 2022-2023, it was found
that during the reporting period there was an increase in the duration of treatment of contract servicemen (by
47.78%), officers (by 35.96%) and cadets (by 8.11%), while the duration of treatment of conscript servicemen showed
a decrease of 8.26%.

Regarding the duration of treatment by department, the greatest prolongation of treatment terms was observed in
the surgical and neurological departments, while in the traumatology and therapeutic departments the increase was
less pronounced. At the same time, the indicators of the duration of treatment significantly decreased in the infec-
tious and dermatovenereological departments.

Conclusions: Thus, it is clear that in response to the outbreak of hostilities, a number of changes have been observed
in the work of the hospital. First of all, there has been a change in the structure of patients due to an increase in the
number of officers and contract military personnel. There has also been a redistribution of resources due to an in-
crease in the number of patients in some departments (surgery and neurology) and a decrease in others (infectious
and dermatovenereological).

Key words: military hospital, active phase of the Russian-Ukrainian war
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Emergency care for patients with oncological ENT pathologies: features and
management strategies
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Introduction: Oncological diseases of ENT organs account for 8-10% of all malignant tumors and are often associ-
ated with emergency conditions requiring urgent intervention. The global incidence of laryngeal cancer is 2.76 per
100,000 population, while pharyngolaryngeal cancer occurs at a rate of 0.8 per 100,000. Among malignant tumors of
ENT organs, laryngeal cancer is the most common (50-70% of cases), followed by nasopharyngeal cancer (20%) and
oropharyngeal cancer (15%). Late diagnosis increases the risk of asphyxia (up to 30%), profuse bleeding (10-15%),
septic complications (20%), and severe pain syndrome (60-70%).

Aim: To assess the effectiveness of emergency interventions in ENT oncology patients and determine key factors af-
fecting clinical outcomes.

Materials and methods: A total of 84 clinical cases of patients with acute conditions caused by ENT malignancies
(mean age - 58.416.2 years) were analyzed at pre-hospital and hospital stages. The effectiveness of emergency meas-
ures such as tracheostomy, hemostasis, antibiotic therapy, and palliative pain management was assessed. Methods
of evaluation included clinical-instrumental studies (CT, MRI, PET/CT with FDG, ultrasound) and laboratory tests.
Results: Emergency care for patients with oncological ENT pathologies focuses on resolving life-threatening condi-
tions and stabilizing the patient’s overall condition. The main urgent conditions requiring immediate intervention
include acute respiratory failure, profuse bleeding, septic complications, and intractable pain. Key risk factors con-
tributing to emergency conditions in ENT oncology patients were identified. The most effective emergency interven-
tions included surgical airway restoration and comprehensive intensive therapy. Tracheostomy was performed in
39.3% of cases due to airway obstruction, with a success rate of 95%. Surgical hemostasis was effective in 86.9% of
bleeding cases, while vascular embolization was used in 10.7%. Antibiotic therapy reduced the sepsis risk in 76.2%
of cases, with severity monitored via procalcitonin and lactate. Palliative pain management with opioids significantly
improved quality of life in 82.1% of cases. Additionally, in resistant cases, intrathecal administration of analgesics and
peripheral nerve blocks were used. Early tumor detection allows for less traumatic organ-preserving surgeries, lead-
ing to improved survival rates and enhanced quality of life. Nutritional disorders are a common issue among patients
with malignant ENT tumors. Significant weight loss (>10%) and swallowing difficulties require early detection and
correction. Nutritional status was assessed using the MUST scale, and immunonutritional supplements were admin-
istered when necessary. Interventional feeding methods (naso- and gastrostomy tubes, parenteral nutrition) were
effective in 78.6% of cases. Radiotherapy targeting the head and neck region frequently results in xerostomia and
impaired salivary gland function, heightening the risk of dentoalveolar infections and osteoradionecrosis. Careful
monitoring of dental status and the use of artificial saliva substitutes were recommended to prevent complications.
The overall effectiveness of the proposed approaches contributed to an improved quality of life and a reduction in
the incidence of severe complications.

Conclusions: Timely diagnosis, a multidisciplinary approach, and standardized emergency care protocols significant-
ly improve outcomes for ENT oncology patients. The most effective emergency interventions include early tracheos-
tomy and surgical hemostasis, contributing to a 15-20% reduction in mortality. A targeted antibiotic therapy strategy
effectively reduces the incidence of infectious complications. Effective palliative pain management improves patient
stability and overall quality of life. Additionally, nutritional support and dental care play a crucial role in preventing
complications and improving long-term outcomes.

Key words: ENT malignancies, urgent conditions, tracheostomy, surgical hemostasis, sepsis
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Emotional burnout syndrome and its threats to human physical, psychologi-
cal and social well-being

Palko I. O,, Liakhova N. O., Holovanova I. A, Bielikova I. V., Krasnova O. I, Podvin A. M.

POLTAVA STATE MEDICAL UNIVERSITY, POLTAVA, UKRAINE

CnHapOM eMOUiINHOro BUropaHHSA Ta noro sarposun gnsa ¢pismyHoro, ncMxiyHoro
Ta colianbHOro 6naronony4yys NIOANHN

MNanbko I. O., Jlaxoea H. O., TonoaHosa I. A., benikosa I. B., KpacHosa O. I., NoggiH A. M.
MOTABCHKMI AEPXABHUIA MEAVYHIA YHIBEPCUTET, MOMTTABA, YKPAIHA

Bctyn: CyyacHuWin CBIiT CTBOPIOE CNPUATAMBI YMOBWU ANA BUHWKHEHHA CMHAPOMY €MOLINHOrO BUrOPaHHA, LWO
€ Hacnigkom npodeciiHOro cTpecy Ta BUHMKAE Y TUX BUMafKax, KONy agantauiiiHi pecypcu NiogUHN B CTPECOBIN
cuTyauii nepesuLleHi. Lie aBrLle cTtocyeTbca $i3nUYHOro, NCUXoNOriyHoro, colianbHoro 6aarononyyys NoAMHU Ta
€ Ccepro3Ho0 Npobnemoto cborofeHHsn. MNpoaHanisyBaBwn nitepaTypy, M1 LiAWAN BUCHOBKY, WO OCHOBHY rpyny
pU3KKy CTaHOBAATb daxiBLi npodecin Tuny «nogmHa-noanHar Ta npauiBHUKK, AKi BUKOHYIOTb Pi3Hi CKNaaHi 3aBaaHHA
y NOBCAKAEHHII Ta onepaTuBHil poboTi, 3a3Hatun NOCTINHOrO TUCKY TEPMIHIB Ta BUCOKOrO PiBHA BiAMOBIAaNbHOCTI.
MeTol0: fOCNigKEeHHA € BUABNEHHA BMAVBY CUHOPOMY €MOLIHOrO BUropaHHA Ha ¢i3nyHe, NcMXonoriyHe Ta
couianbHe 6narononyyys lAMHN.
Marepianu i metogmn: Matepianu: nitepaTypHi gxkepena Ta iHTEPHET-pecypcun 3a TeMoto JocnifxeHHA. MeTogu:
6i0niocemMaHTUUYHNIA, ICTOPUYHNIA, KOHTEHT-aHarni3.
Pesynbrat:. Ha nigctaBi npoBefeHoro aHanisy HaykoBOI niTepaTypy BU3HAuUMAM OCHOBHI 3arpo3n CUHAPOMY
€MOLiHOro BUIrOpaHHs, WO MatoTb GaraTorpaHHuin xapaktep. BoHy BKoYatoTb BMIMB Ha Pi3Hi CKMaoBi 300poB'sA
Ta 6Gnarononyyus NOAUHN.
MoripweHHs ¢isnyHoro 3qo0pos’s:
- XPOHiYHa BTOMY (MOCTilHe BiguyTTA BUCHAaXEHHA);
- Npob6nemu 3i CHOM (HU3bKa AKICTb CHY abo 6e3CoHHA);
- NiABULLEHHA PU3UKY XBOPOO (3HVMKEHHA iMyHiTeTy, WO Npu3BOAMTb A0 YacTuxX 3acTyg abo iHwwux
3aXBOPIOBaHb);
- Npobnemu i3 cepLeBO-CYAUHHOK CUCTEMOLO (NIABULLEHMI PU3KK CePLIEBUX HaMagiB, rinepToHii abo iHWmnX
cepueBux XBopoo);
- MOpYyLIeHHA TpaBfieHHA (po3nagmn aneTuTy, BUpasKu, ractpuTn).
McuxonorivHi pusnkm:
- TPMBOXHICTb (CTpax nepen HeBAavaMu, KPUTUKO, NOCTiMHA Hanpyra);
- penpecia (anaTis, BTpaYeHUn iHTepec Ao XXUTTA, BiguyTTA 6e3HaiiHoCTi);
- 3aHW)KeHa caMooLjiHKa (HeBNeBHEHICTb y co6i, BiiuyTTA HEMOBHOLIHHOCTI);
- cyiumganbHi AyMKmM (ByMKKU Npo camory6cTBo, AK Npo BUXif, 3 cUTyaLii, Wo cknanacs).
MpodecinHi Hacnigku:
- KOHONIKTM Ha poboTi (6anayXicTb 4O Koner Ta nioAen, Wo € KieHTamn abo nauieHTamu, po3apaTyBaHHS,
arpecis);
- 3HWKEHHA NPOAYKTUBHOCTI (HEMOXXNMBICTb BUKOHYBaTV POOOTY AKICHO Ta KOHLEHTPYBATUCh Ha 3aBAaHHAX);
- PU3KK BTPaTV po60TU (HM3bKa ePeKTUBHICTb POOOTY ab0 KOHONIKTU B KONEKTUBI).
CouianbHi Hacnigku:
- i3onayia (6axkaHHA yCaMITHUTUC, YHUKATV Nofen);
- MOTipLIEeHHA CTOCYHKIB (KOHGNIKTA y CiM'i, emoLifHe Bifuy>KeHHs, 6alfy»KicTb A0 6GN113bKUX);
- BTpaTa couianbHOi NiATPUMKM (BiAYYTTA CAMOTHOCTI Ta HE3PO3YMIfNoCTi).
Pusuk 3anexHocTten:
- raJpKeTu Ta colianbHi mepexi (BTeua Bif peanbHOCTI, MacKyBaHHA npobnemu);
- nepeigaHHA Ta HepoigaHHA (i>ka B acnekTi, AK 3acCi6 3aCNOKOEHHA, abo X AK 6NOK opraHiamy npu cTpeci -
HeCMPUNHATTA TXi);
- aNKOrofb, HAPKOTUKU Y KypiHHA (MOLLYK LWAXIB BUPieHHA Npobnemn Yepes LWKignvBi 3BUYKN).
Bnnve Ha foBroTpmusani nepcnekTusm:
- 3HWKEHHA AKOCTI XUTTA (BTpaTa 3a40BOJIEHHA Bif LOAEHHMX CNPaB Ta JOCATHEHD);
- BUropaHHA y chepi ocobmncTux LiHHOCTen (BTpaTa iHTepecy 10 BNACHUX NOCTaBeHUX Linen Ta Mpin);
- Kap'epHa cTarHauia (3acTil) (HeMOXNMBICTb afanTyBaTUCA 4O HOBUX BUKIMKIB abo fOMOrTUCA Kap'epHOro
3pOCTaHHA).
BucHoBKK: Pe3ynbtatin aHanisy HayKoBuKX AXepen CBigyaTtb, WO CMHAPOM eMOLiIIHOrO BUrOPaHHA MOKHa YMOBHO



Abstract book

BBaYKaTV Pi3HOBUAOM HeiHdeKLiNHOro 3aXBOpoBaHHSA, AKe BKJIlOUaE B cebe MeTaboniyHi Ta NoBediHKOBI GakTopu
PU3MKy Ta HeraTVBHO BMJIMBA€E Ha BCi cdepn ocobmucToro Ta NpodecinHoro XnUTTa NANHK, WO LWe pa3 AOBOAUTb
aKTyanbHicTb Nnpobnemu Lboro eHomeHy. Tox peasnibHa abo NoTeHLifiHa MOXXNMNBICTb PO3BUTKY CUHAPOMY BUTOPaHHA
Ha Oyab-AKoMy eTani NpodecinHOi UM XKUTTEBOI AIANBHOCTI NOANHW CBIQUNTb NMPO HeoOXigHICTb po3pobneHHA
npodinakTUYHMX 3aX0A4iB, AKI 6 3HMKYBaNM PU3KMK Ta HEWTPasi3yBanmn NOro HeraTMBHI HaCNiAKN.

Key words: burnout syndrome, threats, physical, psychological and social well-being
KniouoBi cnoBa: cMHLPOM eMOoLiIHOrO BUropaHHs, 3arpo3u, GisnyHe, NCUXOOriYHE Ta coLianbHe 6narononyyys
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The influence of genetic factors on the development of scoliotic disease in
children (according to scientific literature)

Podvin A. M.

POLTAVA STATE MEDICAL UNIVERSITY, POLTAVA, UKRAINE

BnanB reHeTUYHNX YNHHUKIB Ha PO3BUTOK CKOJIOTMYHOI XBOpPOON y giten (3a
AaHMMN HaYKOBOI NniTepaTtypm)

MoagiH A. M.

MOTABCBKMI AEPXKABHUI MEAVYHNIA YHIBEPCUTET, M. MOJTTABA, YKPAIHA

Bctyn: 3axBoploBaHHA OMOPHO-PYXOBOrO amnapaTy, 30Kpema CKonio3dy, y AWTAYOMY Bili cTaloTb Aefani 6inbu
aKTyanbHow npobnemoto cyyacHocTi. Ckonio3 — Le TpuBMMipHa Aedopmalia xpebTa, fAKa XapaKTepusyeTbcA
6OKOBUM BUKPUBIIEHHAM OAHOro abo Kinbkox cerMeHTiB. 3'ACyBaHHA eTionorii Moro BMHUKHEHHA CKOMio3y €
dyHOameHTanbHO NPo6iemMoto CyyacHOT 3aXBOPIOBAHOCTI.

MeTta: O3HaioMnTUCA i3 BMIMBOM FreHeTUYHMX $akTopiB AK OAHOrO i3 OCHOBHMX NMPUUYNH BUHUKHEHHA Ta PO3BUTKY
CKONIOTUYHOI XBOPOOU Y fiiTel WKINbHOTO BIKY.

Marepiann i metogm: MeToau: 6iGnioceMaHTUUYHWUIA, MeTOL CTPYKTYPHO-NOrYHOro aHanisy. MaTepianamu
JOCHiAKeHHA CTasli HayKOBI xkeperna Ta iIHTepHeT-pecypcn 3a TeMOIO AOCIAMXKEHHS.

PesynbTaty gocnigkeHHs: Ha guHamiky oKpemux O3Hak i3VUHOro po3BUTKY CYTTEBO BMJIMBAKOTb FEHETUYHI,
NPUPOAHI Ta aHTponoreHHi ¢akTopu Tak, OAHNM i3 OCHOBHMX GAKTOPIB € CNAKOBICTb, KA BM3HAYa€ 3[aTHICTb
OpraHi3my Aiten LWKiNbHOMO BiKy 3MiHIOBAaTMCA BHACNIAOK BMIVMBY MepPeMiHN YMHHUKIB 30BHILHbOIO CepefoBuLLa,
30KpeMma, CTyMiHb NOro Pe3nCTeHTHOCTI MO BiJHOLEHHIO JO 30BHILLHIX BMMBIB, 30aTHICTb 4O NPUCKOPEHHA abo
YMOBINIbHEHHA POCTY | PO3BUTKY B 3a/1€XHOCTI Bifj XapaKTepy Aii 30BHiLIHIX yMOB, BCTaHOBJIOE PiBeHb GYHKLIOHaNbHMX
MOX/IMBOCTEN i Npaue3faTHoOCTI.

CkonioTnyHa xBopoba Bparkae BCi BikoBi rpynu. OgHMM $GakTopiB pyr3nKy NOro BUHUMKHEHHA CNafKoBicTb. Tak, ana
inionaTyHoro ckoniosy reHeTU4Hi dakTopn KnacndikyloTbCA Ha TPW FPYMNU: FreHK, NOB'A3aHI 3i CNPUAHATAUBICTIO;
reHu noB’A3aHi 3 MporpecyBaHHAM 3axBOPIOBaHHA Ta TpeTA rpyna o6’eaHye ABi nepuwi rpynu pasom. MonynauinHi
JOCNIQKEHHA HE3MIHHO BUABMAIOTb, WO iQiONAaTMUYHWI CKOJIO3 HalKpalle MOACHIOETbCA MOZENI0 MONIreHHOoI
CNaKOBOCTI, B AKiN 6arato reHeTUYHNX GakTopiB PU3NKY MOEAHYIOTHCA, W06 CNPUUYNHUTI 3axBoptoBaHHA. [aHi
JOCHiIXEHHA MOB'A3YI0Tb CKOMiO3 3 FeHeTUYHVMU MapKepamu nobnmsy LikaBuX reHiB-KaHAWAATIB, BKIYaum
roMeoOOKCHUIN TpaHCKpunuinHuin ¢aktop LBX1 , 3B'A3aHun 3 6inkom G peuentop GPR126 , napHi 60KcoBi
TpaHcKpunuinHi ¢akTopm PAX1 i PAX3 , a Takox SRY-box SOX9 . Kpim Toro, HauintoBaHHA Ha reHu B MOAENbHUX
cucTeMax prbok AaHio Ta MyLLIEN BUABUIO reHU-KaHaMAATU, AKi MPOMOHYIOTb 3aXO0MNJTI0Yy HOBY 0011aCTb JOCNIAMEHHA
MOJIEKYNAPHUX MEXaHi3MiB.

leHn-KaHAMAaTK Hapas3i igeHTndikyBanu dyHkuio B cneundikaLii M'a3iB, HEPBIB | XPALLIB Ha paHHiX eTanax Po3BUTKY,
O CBIAUMTb NPO NOXOAXKEHHA HEPBOBO-M'A30BMX Ta/abo XPALLOBMX 3aXBOPOBaHb, ane iXHA Posib y nofanbLiomy
PO3BUTKY NMIOAUHN Ta 3POCTaHHI OCbOBOro Biadiny xpebta € HeBMBUYEHOW obnacTio Gionorii po3BUTKY. lNocCTilHI
3yCWnnA 3 BiRKPUTTA reHis 3a NigTPUMKN FeHOMHUX MAaTGOPM HaCTYMHOMO MNOKOJIHHA € NpiopuTeTOM ANA ranysi Ta
3abe3neuaTb iHCTPYMEHTV AnA 6ioNoriyHMX JOCNiAXKeHb naToreHesy.

BucHoBKu: CKonios € cknagHum, 6aratorpaHHM 3aXBOPIOBaHHAM i3 3HAaYHOK MIpPOIO 3araflkOBVM MOXOMXKEHHSAM i
MexaHi3MaMK nporpecyBaHHA i NOTpebye NOCTINHOro HayKOBOIo KOHTPOJIO.

Key words: scoliotic disease, children, genetic factors, influence.
KniouoBi cnoBa: ckonioTnyHa XxBopo0a, AiTh, reHeTUUHi GakTopu, BNANB
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Electrodiagnostics of infraorbital nerve conductivity disorders in patients
with zygomatic bone fractures using nucleotides
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EnekTpopiarHocTuka nopyLwieHHA NpoBigHOCTI iH¢paopbiTanbHOro HepBa
y XBOpUX 3 nepenoMaMmm BWINYHOI KICTKU NPV BUKOPUCTaHHI npenaparty
HyKneoTtupgis

Moniwyk C. C.', ®ypman P.J1. 7, Bapuno O. C. ', CBuctyHoB . M. 2

'BIHHWLBbKAMA HALIOHANIbHWA MEAWYHUA YHIBEPCUTET IM. M. I MWPOTOBA, KA®ELPA XIPYPTIYHOI
CTOMATOSIONi TA WENEMHO-MIULIEBOI XIPYPTTi, M. BIHHULIS, YKPAIHA

2BIHHMLIbKA MICbKA KNIHIYHA NIKAPHA LWBWAKOI MEAVYHOI IOMOMOTH, M. BIHHULIA, YKPAIHA

Bcryn: Mowyky 3acobiB i MmeTofiB NiKyBasbHOrO BMIMBY Ha NpoLecy, AKi BiAOyBaloTbCA B YLIKOOXKEHMX HepBax Nij
Yyac nepesiomiB KiCTOK JINLEBOrO CKeseTy, 3 MeTO CTUMYNALIT TX BifHOBMIEHHSA, 3a/TMLWAIOTbCA OOHIEl 3 aKTyaslbHUX
3aBfaHb XipypriyHoi ctomaTonorii. OgHMM 3 HalbiNbLL YaCcTUX YCKNaAHEHb, O BUHMKAIOTb MPY NepesioMax BUIIMYHOI
KiCTKW, € YLWIKOMXEHHA Ta 3aTUCKaHHA ynaMKamu iHppaobiTanbHoro Hepsy. Liel HepB € nepudepryHoo rinkoio
TPillYacToro HepPBa, YLKOAPKEHHS AKOrO BUKNMKAE paf $i3ionoriuHnx i MopdonoriyHnx 3MiH y TKaHMHax 0bnmnyys.
MopywweHHA GyHKUIT HepBa PI3HOMY CTyMneHs BMHUKAE Npu 6e3nocepepHiit TpaBMi HepBa Mif Yac 3CyBY YaMmKiB
nig Yac nepesioMy BUIIMYHOT KIiCTKY, @ TaKOX NpY KOMMpeCii HepBa nicifonepauitHum Habpsakom abo remaTomolo B
npocsiTi iHppaobiTanbHOro KaHany. HesanexHo ot BUAY YLLKOAXEHHA HepBa B KaHaJli, BifOyBaeTbCs KOMNpecinHa i
TOKCMYHA TpaBMa iHppaopbiTanbHOro Hepaa.

Marepianu i merogm: lNpoBeaeHo oOCTeXXeHHs 28 nalieHTIB 3 MepenomMamyi BUIMYHOI KIiCTKA 3 MOMipHUM
3MILLEHHAM, O 3HaXOAMNUCH Ha NiKYBaHHI Y BiHHMUbBKIN MiCbKi KNiHIYHIN NiKapHIi WBUAKOT MegnuyHoi JONMOMOrW.
XBopi 6ynu nopineHi Ha 2 rpynu: oCHOBHY rpyny (25 nauieHTiB) Ta rpyny nopiBHAHHA (23 nauieHTiB). B rpyni
NOPIBHAHHA MPOBOAMBCA JMe KOMIMJIEKC NliKyBaslbHUX 3axofiB, AKMM MICTMB: onepauilo peno3unuilo BUINYHOI
KiCTKM, BUKOPUCTaHHA aHTMOIOTMKA LUMPOKOro crekTpy Aii Ha npotasi 10 gHiB (Uedypokcrm) napeHTepanbHO
(B/B), HecTepoigHoro npoTm3ananbHoro npenapaty (JekckeTonpodeH) napeHTepanbHo (B/M). B ocHoBHIN rpyni
NPOBOANBCA KOMMEKC NiKyBaSlbHWX 3aXOA4iB, AKUN MIiCTUB: ornepauilo peno3nuito BUITUYHOI KiCTKM, BUKOPUCTAHHA
aHTMbioTKa wWwupokoro cnektpy paii (Uedypokcrm) npotarom 10 pHiB napeHTepanbHO (B/B), HecTepoigHOro
npoTtusananbHoro npenapaty (dekckeTonpodeH) napeHTepanbHO (B/M) Ta BBOAMBCA MpenapaT HyKNeoTWAiB
(Hykneo UM® ¢dopTe) npotsairom 10 gHiB ( napeHTepanbHO 1 iH'eKLiA B AeHb B/M). XBOPMM NPOBOAMIOCA KOMIMIEKCHE
0OCTeXEHHSA, AIKe BKJOUANO 3arajibHOKIiHIUHI, PEHTreHONoriYHi MeToan Ta AOAATKOBO NMPOBOAUIOCH BU3HAYEHHS
€NeKTPONpPOBIAHOCTI iHPppaopbiTanbHOro HepBa.

[lns KinbKicHOT 06'€KTUBHOT XapaKTePUCTUKN CEHCOPHUX MOPYLLEHb B AOCAIAKEHHI BUKOPUCTANIM METOA BM3HAYEHHS
noporis 6onboBoi yytTnueocTi (MBY). MeTog 3acHOBaHWIA Ha 3iCTaBNeHHI CUAN MOAPa3HKKA, 3aCTOCYBaHHA SIKOTO
BUK/MKAE BigMoOBigHI BiguyTTA y nauieHTa. TOUYHICTb BUMIpPY i3MUHKX MapameTpiB nofpasHeHHs, 0cobnneso npwu
BVIKOPUWCTAHHI ENEKTPUYHOTO CTPYMY, AK MPABUIIO, 3HAUYHO BULLE, HIXK CYy6'EKTUBHMI aHani3 CBOIX BigUyTTiB NaLi€HTOM,
OTXe MeToA MOXHa BBaaTW Hanbinbl 06'eKTUBHUM. MOOAMHOKI IMMYbCU CTPYMY OAHAKOBOI MipOK MOXKYTb
30yaKyBaTy Oyab-AKi Fpynu Yy TAMBKX HEPBOBMX BOIOKOH. TOMy Npw iX Al y NauieHTiB MOXYTb BUHUKATU AK 60NbOBI,
Tak i He 6011bOBI BiguyTTA. [MepeBaroto Liboro NoApasHrNKa € MOXINBICTb AO3YBaHHA i 3MiHU CUNW | TPMBaNOCTI CTPYMY,
a TaKoX 6araToKpaTHOro 3aCTOCYBaHHA 6e3 NopYLUEHHs LiNiCHOCTI OCNiAXYBaHUX TKaHWUH. 1A noApa3HEHHSA TKaHVH
B NpoBeAeHili poboTi Bukopuctanu nynbntectep Pulp Tester DY310. Cnig 3a3HaumnTy, WO Npuiag reHepye imnynbcu
TiIbKN HEeraTuBHOI MONAPHOCTI, AKi BiANOBIAalOTb HaTypasbHiI NonAapHocTi HepBa. CMrHanM Takoi MONAPHOCTI
3actocoBytoTbca B Pulp Tester DY310 Ta iHWMx cyyacHux npunagax. OKpiM UbOro, B €NeKTPOOJOHTOMETPIi Lie
3aCTOCOBYIOTbCA paAsHCbKi Npunagn EOM-1, meToguKy AOCNigXeHHA AKUX 3HATb 6araTo cTomatonoris. Baxnuso
BIAMITUTY, WO NPAMO 3iCTaBUTK Ui ABa NPUIAAN HEMOXIIMBO 3 HACTYMHUX NpUYMH. CUrHan cuHycoiganbHoi dopmu
(MO3MTMBHMI | HeraTMBHWI), FeHepPOBaHWUIN enekTpoogoHToMeTpom EOM-1, MikpoamnepmeTp BUMIPIOE nAitodi
3HaueHHs lef, a He MakcManbHUM - amMnAITYgHUIA M, CNiBBIgHOLWWEHHA AKX AU ANA CUHycoiganbHoro curHany lef
= Im/4/2=0.707 Im a6o Im = 1.41 lef. OTxe peakuito *1BOi Nynbnn 6 - 12 Au ( 3rigHO 3 NiTepaTypHUMK AaHUMN )
BUMipAHY npunagom EOM-1 noTpibHo nomHoxutn Ha 1,41 i ii 3HaueHHa Togi 6yae 8,5 - 17. Lle ayxe HabnuxeHa
KopeKLis, o6 3ictaBuTy npunagu EOM-1i PULPTESTER. Y undpoBomy BUpakeHHi Mik enekTpoCcTiMysy JOBOAUTLCA
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Ha 80. AAkwo y piana3oHi Big 0 go 40 nauieHT BiguyBae 6inb, Lie 03HayYaE, WO HepB MOBHICTIO XUTTE3ZaTHUI. Konn
nogibHa peakuia cnoctepiraerbca B gianasoHi Big 40 fo 80, Lie 03Hauag, Lo HacTaB YaCTKOBE MOLIKO[XKEHHA HepBa.
AKwo npun nokasHmKy 80 BULLEONMCAHOI peaKLii He CNocTepiraeTbCaA, KOHCTaTYETbCA BiMUPaHHA HEPBa.

Mpwn BM3HaYeHHiI NOPOriB YYTAMBOCTI BUKOPUCTaNW KpuUTepii, NO AKUX OPIEHTYETbCA MNaLi€HT, WO BignosifaloTb

BM3HAUYEHHIO LIMX MOHATb, NPUNHATUX MiXXHapoHO acouiaLi€lo No BUBYEHHO 6050,

«  Mopir BiguytTiB (MNO) - HalcnabKiwi BiguyTTA, AKI NepwumMn 3'ABNAITLCA MpU 36ifblUueHHI IHTEHCUBHOCTI
noapasHuKa. lNpu Noporosrx He6ONbOBUX BifUYTTAX BifOYyBa€ETbCA 30yAXKEHHA TOBCTUX MIENIHOBUX HEPBOBMX
BOJIOKOH rpynu A-6eTa, WO nepedalTb CUTHaAM 3 BUCOKOW LWBKAKiCTIO (40-80M/c), AKi € nmpoBigHWKaMu
TaKTUbHOI Yy TANBOCTI.

«  [opir 6onto (MB) - BigUyTTA, NPU AKUX TiNIbKWN 3'ABNAETLCA HENPUEMHWI BiATIHOK. [Tpy MOpPOroBmx HeNPUEMHUX,
6011bOBUX BiOUYTTAX BifOYBa€eTbCA 30YAKEHHA TOHKUX MIENIHOBMX HEPBOBUX BOJIOKOH rpynu A-fenbTa, Wo
nepefaTb CUTHaNM 3 MeHLWO WBKAKICTIO (5-40 M/C), NpoBOAATb CUTHAN Bif Pi3HMX peLenTopiB (TaKTUIIbHKX,
TeMnepaTypHux, Aeaknx 601boBYX) i BiANOBIAAOTb 3a rOCTPUN Ginb.

«  PiBeHb BuTpUuBanocTi 6onto (PBB) - HenpmeMHI BiauyTTA, NoganbLioro 36ifblueHHA IHTEHCUBHOCTI AKMX NaLiEHT He
6axkae. [locarwm mexi BUTpuBanocTi 6onto BiabyBaeTbCA 30y KeHHA TOHKNX 6e3Mi€NiHOBNX HEPBOBKX BOTOKOH
rpynu C, Wo nepefaoTb CMrHanM 3 Hanbinbw nosinbHow WwemAakicTio (0,2-2 m/c) Big 60nboBMX peLenTopis,
TepMopeLenTopiB i peLenTopiB TUCKY. [1n1Aa KOHTPOMIO NPOBOAMAN Take » AOCAIAKEHHA Ha MPOTUNEXHIN
HeMOLWKOAXKEeHi CTOPOHI. MeToAMKa BM3HAUYeHHA MOPOory BiAYyTTiB 3a 4OMOMOroo NOOANHOKUX iMMAYNbCiB CTPYMY
nonAra€ B NaaBHOMY 30inblUeHHI IHTEHCMBHOCTI Nofpa3HeHHA A0 MOABW Y MaUi€HTIB BUPa3HMX HebGObOBUX
BiUYTTiB Npu BM3HauyeHHi nopora BiguyTTiB (MB), Aani nnaBHOMY 36inblUeHi iIHTEHCMBHOCTI [0 NOABMW MepLInX
601bOBUMX BigUyTTiB NPW BM3HauYeHHi nopory 6onto (MB) i 4O TOro Yacy Konu nauieHT He 6aXkae NPOJOBXKYBaTH
i3-3a 6010 | HENPUEMHKX BiAUYTTiB NpU BU3HaueHi piBHA BUTpuBanocTi 6onto (PBB). JocnigxeHHA npoBogmnoch
TpWui i BUpaxoBYBaBCA CEPefHil pe3ynbTar.

Pesynbtaty pgocnigKeHHA: B rpyni nopiBHAHHA Oyno BUABNEHO 3HauyHe MOPYLUEHHA MNPOBIHOCTI HUXKHBOMO

anbBeOoNAPHOro HepBa Ha OCHOBI BM3HauyeHHA nopory BiguyTTiB (MB), nopory 6onto (MB), piBHA BUTPMBaNOCTI

6onto (PBB). XapakTepHo, L0 BeNMUYNHM Ha NPOTA3i Nepioay NiKyBaHHA He 3a3HaBany 3HaYHMX 3MiH, WO KIiHIYHO
cnocTepiranoch 36epexeHHAM NOopYLIEHHA YyTAMBOCTI B 30Hi iHHepBaLlii HMXXHbOrO anbBeonAPHOro Hepga (p>0,05).

Mpo wo cBiguatb nokasHukm B, Mb Ta PBb Ha 7 i 14 goby. B ocHOBHIN rpyni BigMiYa€ETbCA 3HaUHE MOKpPaLLEeHHA

bYHKLiOHYBaHHA HUXKHBOTO anbBeONAPHOro HepBea. Ha yac nepuoro obctexkeHHs (1 goba) B AaHiv rpyni Bigmivanuco

NMOKa3HWKM TaKi X, AK i B rpyni nopiBHAHHA, abo i geLwo ripwi (p>0,05). Ha nepiog 7 o6y nokpaLleHHA cnocTepiranoch

He3HauHe, B 3B'A3Ky 3 TMM, Wo npenapaTt Hykneo LIMO® ¢opTe BuKopuctoByBaBca 3 4 JOOU NiKyBaHHA i He faB

[OCTaTHbOro TepaneBTMYHOro edpekTy (p>0,05). Ane, Ha 14 foOy niKyBaHHA NOKpaLLeHHA Oyo 3HauHe i MOKa3HWKM

MB, MNb, PBB BignosigHo 3meHwmnncb B 1,68 (p<0,05), 1,85(p<0,05) i 2,4 (p<0,05) pa3u. [Noka3HMKK NOPOry BiguyTTiB,

nopory 600 Ta piBHi BUTPUBANOCTI 6010 Ha Yac 3aKiHYEHHSA CTalioHapHOro NlikyBaHHsA (14 no6a) Maike 3HU3UINCD

[0 PiBHA MOKa3HMKIB NPOTUIEXHOT HEYLLIKOAXXEHOT CTOPOHM.

BucHoBKK: [lpoaHanisyBaBlUM [aHi €NeKTPOAIarHOCTMKM MPOBIAHOCTI iHPpaopbiTanbHOro HepBa MeETOAOM

JOCNIIXEeHHA MOPOriB YyTAMBOCTI, NOpPOriB 6050, PiBHA BUTPMBANOCTi OO 3 BMKOPUCTAHHAM anapaty ans

enekTpogiarHocTuku Pulp Tester DY310, npuiiwnm 4o BUCHOBKIB:

1. 3a gonomoroto anapaty Ana enekTpogiarHocTky Pulp Tester DY310 MoXIMBO YiTKO NpocnigKyBaTu npouec
BiZIHOBNEHHA NPOBIAHOCTI HEpPBa METOAOM AOCAIAKEHHA NOPOTiB Yy TNMBOCTI, NOporiB 600, PiBHA BUTPMBANOCTI
6onio.

2. [lpu BuKOpuUCTaHHi NpenapaTty Hykneotugis (Hykneo LUMQ® dopTe) cnoctepiraeTbca 3HauyHe MOKpaLleHHA
NOKa3HWKIB NOPOriB YyTAUBOCTI, MOporiB 6010, piBHA BUTpUBANocTi 6onto. OTKe, BUKOPUCTaHHA Npenapaty
Hykneo LUM® dopTte € BuMnNpaBAaHMmM B KOMMIEKCHIA Tepanii nepenomiB KiCTOK NMLEBOro CKenety, Lo
CYNpOBOAXKYETbCA KNiHIYHMM MNPOABaMY NOLLIKOAMXEHHA iHGpaopb6iTaNbHOro HepBa.

Key words: electrodiagnostics, nerve conduction disorders, nucleotides, trigeminal nerve
KniouoBi cnioBa: ckonioTnyHa XBopo0a, AiTh, FreHeTUYHI pakTopw, BNInB
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APPLICATION OF ULTRASOUND IN THE DIAGNOSIS OF PATHOLOGICAL PRO-
CESSES OF THE HEAD AND NECKIN CHILDREN

Tkachenko P. 1., Bilokon S. O., Dolenko O. B., Dubrovina O. V., Korotych N. M., Bilokon Yu. S., Jouda A.
POLTAVA STATE MEDICAL UNIVERSITY, POLTAVA, UKRAINE

3acToCyBaHHA YNbTPa3BYKOBOro AOCAIAKEHHA B AiarHOCTULiI NaToNoriyHnx
npouecis ronosu Ta wWui y girten
TkaueHko 1. 1., binokoHb C. O., JoneHko O. b., Ay6posiHa O. B., KopoTtnu H. M., binokohb 1O. C,,

Ixyna A.
MONTABCbKMIN OEPXKABHN MEANYHUIA YHIBEPCUTET, MONTABA, YKPAIHA

Bctyn: B KniHiYHI MegnyHin NpakTuLi OCUTb LUMPOKO BUKOPUCTOBYIOTbCA CyYacCHi MeToAM JOCNIAXeHHS, cepef
AKNX HaNBINbLL AiarHOCTMYHO BaroMnMm Ta iHGOPMATUBHMMU € MPOMEHEBI — KOMM'IOTePHA Ta MarHiTHO-Pe30HaHCHa
Tomorpadii i ynbTpa3BykoBe AOCHiAKEHHS. Afle B MOBCAKAEHHIN NiKyBabHi pobOTi CNOCTEPIraETbCsl HEBMMHHE
3POCTaHHA 4acTOTM 3aCTOCYyBaHHA CaMe YNbTPa3BYKOBOrO AOCHIAMKEHHA, CyYaCHWA BapiaHT AKOro AnA M'AKUX
TKaHVH 06n1YYs i KT BUKOHYETbCA 6e3 BUKOPUCTaHHA ByAb-AKMX crnewianbHUX NPUCTPOIB, WO pobUTb NOro 4OCKTb
PO3MNOBCIOAXKEHUM B KNiHILi LWenenHo-n1LeBol Xipypril Ta XipypriyHOl CTOMaTonoril, 30KpemMa i B AUTAYIN NpaKkTuLi.
KonbopoBe gonnepiBcbke JOCNIAXKEHHA Y 6iNbWOCTI BUNAAKIB € E4MHUM MOXIUBUM AiarHOCTUYHUM BUGOpOM Ans
AWTAYOI TPYNU NALEHTIB, @ BUKOPUCTAHHA MPY CKaHYBaHHI Cy4acCHMX creLianizoBaHuX AaTUnKiB JO3BONAE NOAINWINTYI
Bi3yanizaujito i npoBecTy Ginbll TOYHY iarHOCTUKY.

Merta - npoaHanizyBati epeKTUBHICTb BUKOPUCTaHHA YNbTPa3ByKOBOIro AOCNIAKEHHA B ilarHOCTUL NaTONOMiYHNX
npoLeciB WenenHo-NULEBOI AiNAHKN Y giTen.

Marepianum i meTogu: Hamn ob6cTexxeHo 78 nauieHTiB Bikom Bif 3 MicsLiB Ao 17 pOKiB 3 Pi3HOK NATOJONIEI0 FOMOBMU i
wwui. Xnonuuikie 6yno 43, AiByaTtok 35.

B pamkax BKa3aHoi po6oTu 6yno BMKoHaHo 9 gonneporpadii.

OO6CTexeHHs MpoBoAuiocb Ha anapati Samsung Medison RS85 niHiliHUm gatumkom LA3-16A. MakcrmarnbHa
MPOHUKHICTb B FMUOMHY TKaHWH CTaHOBMa 8.3 €M, a YacToTa KonmBaHb — 3-16 ML,

YnbTpa3sBykoBe AOCHIAMKEHHA 3aCTOCOBYBanM He TiflbKM 3 AiarHOCTUYHOIO METOIO, ane i Mpu BXKe BU3HAYeHOMY
AiarHo3i AN BUABMIEHHA iHAMBIAYaNbHVIX OCOONIMBOCTEN ANHAMIKM Nepebiry 3axXBoploBaHHs, IKi MO MaTU BaXKNviBe
3HaYeHHA NPV NNaHyBaHHI NiKyBaHHSA.

Pe3synbtati gocnigeHHA: YNbTpa3ByKoBe OOCNIOXEHHA 3aXBOPIOBaHb BENIMKUX CIIVHHKX 3ai03 pobuno icToTHUM
BHECOK B [liarHOCTVKY pi3HOBMUAIB iXHiIX Ppopm, fo3BonAuM edpeKTMBHO npoBecTn AudepeHUiiHy AiarHOCTUKY
XPOHIYHNX CianafeHiTiB i pPeakTMBHMX 3MiH BeNMKUX CAVHHUX 33503, PO3MEXOBYIOUM XipypriyHy natonoriio 3
HexipypriyHoto.

NlimbatnuHnn By3on 6e3 NaToNoriyHUX 3MiH NPU YNbTPa3BYKOBOMY [HOCHIAPKEHHI Ma€ 3HWPKEHY eXOreHHiCTb
MOPIBHAHO 3 OTOUYIOUMMM TKaHWHaMW, WO B MOPIBHANBHOMY acneKTi JO3BONAE BidyanidyBaTh 3MiHeHi nimpaTnyHi
BY3/11 33 HU3KOIO OCHOBHUX O3HaK i 3 BUCOKOI JOCTOBIPHICTIO PEKOHCTPYIOBATU CTPYKTYPHI 3MiHW, WO BigbyBaoTbeA
B HUX 3aJ1€XKHO Bif HO3010TiYHOI popmu.

YnbTpa3sByKkoBe AOCHIAXKEHHA BPOAXKEHWX KICT rOM0BMY, WK Ta MOPOXKHUHU POTa AaBaio MOXIMBICTb iX Bidyanisauii,
YTOUHEHHSA CTPYKTYPU Ta OPraHOTOMIYHMX XapaKTepuCTWK, Ha MiAcTasi yoro GpopmytoTbCs i MnaHyTbcA 6a30Bi
3axofu BU3HaueHHs obcAry i eTany onepaTtMBHOrO BTPyYaHHS. Taki KicTV HalvacTilwe goBoaunocs gudepeHLioBatu
3 KiCTO3HO Ppopmoto NlimdpaHriom.

3a HeoOXigHOCTI ANA BM3HAUYeHHA XapaKTepy KPOBOTOKa 3acTOCOBYBanu ponneporpadito, wo 3aebinboro
NPOBOAMNIOCH NPY NATONOrIT NiMbaTUUYHOT cucTeMu.

BucHoBoK: OTprmaHi pe3synbtaTv [AO3BOMAITb CTBEPAXKYBATY, WO YNbTPa3ByKoOBe AOCAIAKEHHSA, BiAPi3HAOUNCH
6e3neyHicTio i pe3yNnbTaTMBHICTIO, € JOCUTb MEPCNEKTUBHUM, MOTPeOYyUM Gifbll LWMPOKOTO BUKOPUCTaHHA B
ZiarHocTuuiTa AndepeHLUinHii giarHOCTUL 3aXBOPIOBaHb C/IMHHMX 33103, MATOOTiT M AKUX TKaHVIH LenenHo-nnueBoi
LinAHKY, NiMpaTUUHMX BY3J1iB, CYANHHMWX YTBOPEHb. Ha Tni Noro BUCOKOT iHPOPMATUBHOCTI AOCUTb OOI'PYHTOBAHVM
BUTMIAAAE MOXKIMBICTb AEAKOTO 0OMEXEHHS 3aCTOCYBaHHA AiarHOCTUYHUX PEHTTEHOMOTYHNX METOAVK 1 iHBAa3UBHIX
[iarHOCTUYHKX BTPYyYaHb i 6iNbll paLlioHaNbHOrO 3aCTOCYBaHHA iHLIMX MPOMEHEBUX METOHIB OOCTEXeHHA -
KOMIM'IOTEPHOI Ta MarHiTHO-pe3oHaHCHOI Tomorpadii.

Key words: children, ultrasound examination, dopplerography, maxillofacial region, salivary glands, lymphadenitis,
neck cysts

KniouoBi cnoBa: fiTy, ynbTpa3ByKkoBe JOCNIAKEHHA, fonneporpadia, WwenenHo-nMueBa AiNAHKa, CVHHI 3ano3uy,
nimbageHit, Kictu wui
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Traumatic injuries of the mandibular condylar process in children
Tkachenko P. 1., Bilokon S. O., Lokhmatova N .M., Popelo Yu .V,, Dolenko O .B., Korotych N. M.,
Rezvina K. Yu., Okulov Yu.V.

POLTAVA STATE MEDICAL UNIVERSITY, POLTAVA, UKRAINE

TpaBMaTUUHI YLWWKOAKEHHA CYyrno60BOro BigpocTKa HMKHbOI Wenenun y giten
TkaueHko I. I, binokoHb C. O., JToxmaTtosa H. M., Moneno 0. B., JoneHko O. b., Kopotny H. M.,
Pe3giHa K. 0., Okynos 0. B.

MONTABCbKI AEPKABHWIA MEAVYHUIA YHIBEPCUTET, MONTABA,YKPATHA

Bcryn: KinbkicTb giten 3 TpaBMaTUUYHUMU YLIKOPKEHHAMU LIeNen Ta KiCTOK obnmnuyua Ma€e TeHAeHLito 1O NeBHOro
3POCTaHHA, Ha TenepiLHin Yac caratoun 30% Bif 3aranbHOro YMcna ypreHTHUX rocnitanisayin. Taki nauieHTn nocigaoTb
NpoBifgHe Micue B CTPYKTYPi KOHTUHIEHTY CTaliOHapHMX XBOPMX MoOpAfd 3 roCcTpvMy 3anafbHUMKU npouecamm
wenenHo-n1ueBol AinAaHKK. CTaTUCTWYHI [aHi BKa3syloTb, WO 34e6inbworo npuynHHUM GaKTOPOM YLIKOLKEHb
ABNAIOTHCA JOPOXHbO-TPAHCMOPTHI Nprroan i CNOpPTMBHI Ta NobyToBi TpaBmu. Cepef NaLieHTiB NpeBanioTb XN0MLi.
HarnuacrTiwe Big LW KOAMXEHHA NOTEPNaE HVXKHA Lenena (H/LW), a caMe BUHUKaloTb nepeniomu i cyrnoboBoro BigpocTKa.
Y 3HaUHOT YaCTMHU TaKUX XBOPKX MiCNA NiKyBaHHA BU3HAYaloTbCA aHaTOMO-GYHKLiOHaNbHi MOPYLUEHHA PO3BUTKY
H/W. BpaxoBytoun Te, WO LWKNKa CYrno6oBOro BiApOCTKa ABMAETLCA aKTVBHOK 30HOK POCTY, Lie Y NoAasbLlioMy B
3HauHil Mipi BNIMBAE Ha MMOBIPHICTb PO3BUTKY 3y6o-LuenenHnx fedopmalii, cnpusatoum GopmyBaHHIO Ba NPUKYCY
3 HEBTILWHMMW HacnigKaMu.

MeTta po60Tn — BUCBITANTU y3aranbHeHWA [OCBIA HafaHHA CreLiani3oBaHoi JOMOMOrM AiTAM 3 TPaBMaTUYHUM
YLWKOAXKEHHAM CYrni060BOro BiipOCTKa HUXKHBOI Lenenu.

Marepianu Ta meTogw. i HalWMM HarNAAOM Ta NiKyBaHHAM NPOTATOM 5 POKiB 3Haxoamnoca 68 fiten Bikom Big 3 go
17 POKiB 3 TPaBMaTUYHUMU YLIKOOMKEHHAMU HUXHbOI Wenenw. 13 Hux y 30 giten (44,1%) giarHOCTOBaHO NOEAHAHHA
YWKOAXKEHb H/LL Ha Pi3HMX PiBHAX 3 Ge3nocepefHiM nepesoMoM KiCTKM B AiNAHLUI po3TallyBaHHA cyrnoboBoro
BiApOCTKa.

Hauacrocnitanisauiigna ob6ctexxeHHA NaLieHTiB 6y v 3anyyeHi3aranbHOKIHIYHI, yHKLiOHaNbHi,CyTo CTOMATONOTiYHi
i npomeHeBi MeToam 1, 3a HeOOXiAHOCTI, B AeAKNX BUMAZAKaX BOHW NPOBOAUINCH B ANUHAMILLi CNOCTEPEXKEHHS.
Pe3ynbTtati Ta ix 06roBOpeHHs. Y3aranbHeHHAM KMiHIYHMX AaHUX BCTAHOBJIEHO YacCTOTY MepesioMiB Cyrno6oBoro
BipOCTKa HWXHbOI Wenenu: 16-53,3% — gitn Bikom Big 12 go 17 pokis, 9-30,0% - 7-12-piuHi nauieHTn, 13,3% (4
BMMafKM) — XBOpi 3-7 pokiB. Y ofHi€i 6-piuHoi anTnHM (3,3%), Wo noTpanuna 3 pigHNMN B SOPOXKHbO-TPAHCMOPTHY
npurogy Ta oTpuMana nonitpasmy, Oyno AiarHoctoBaHO [BOGIUYHE YLIKOAMKEHHA cyrnoboBoro BigpocTka. OTxe,
CNoCTepiraeTbCA NeBHa BiKOBa 3aKOHOMIPHICTb TPaBMaTM3My, O MOB'A3aHO i3 NiABULLEHOI0 PYXOBOIO aKTUBHICTIO
AiTer, CNOPTUBHUM HaBaHTaXEHHSM i coLianbHUMKN paKTopamMu.

Mpy ubomy nokanisauisa niHii nepenomis 6e3nocepefHbO B HWNX AiNAHKAaX HUXHbOI Wenenu Oyna pisHoto, ane
HaluacTille NoeHyBanaca 3 NOPyLEeHHAMN LiniCHOCTI CyrnoboBumx BifpOCTKIB Npw ii YLUKOLXEHHI B AinAHLi Tina Ta
KyTa HUXHbOI Wwenenu (14-46,6 % i 12-40,0% BianosiaHo). 3BepTae Ha cebe yBary Ton GaKT, Wo Taki KOMOIHOBaHiI
nepenomMy AOCUTb YacTo CYMPOBOAXKYBaNUCA N TPaBMATMUYHMM YLWKOMKEHHAM 3y6iB, ¢poHTanbHOI AiNAHKA
anbBeoNIAPHOrO BifPOCTKa, M'AKNX TKaHVH 004U, MOEAQHYOUNCH 3 YePEMHO-MO3KOBOO TPaBMOIO, Lo NoTpebyBano
3aNlyyeHHs cnewianicTis cymixkHux npodinis Npy NnpoBeeHHi AiarHOCTUYHO-NIKYBaNbHUX 3aX0fiB.

OpHobiuHe yparkeHHs Mano micue y 19 pitein (63,3%), a ABoGiuHe —y 11 (36,7%).

locniTanizauia nocTpaxganux B credianizoBaHe BiggineHHa npotarom 1-2 fié 6yna nposefeHa 26 aitam (86,7%),
a 4 (13,3%) gonomora 6yna HaflaHa B Ginblu Mi3Hi TepMiHY, WO NepeBa)kHO 3anexano Bif AKOCTI AiarHOCTUKM Npu
nepBUHHOMY 3BEPHEHHI 32 ONOMOrOI0, 3arajlbHOCOMATMUYHOIO CTaHY XBOPOrO Ta CTYNEHA TAXKKOCTi CamMoi TPaBMW.
Mpy obCTexeHHi TpaBMOBaHWX AiTel Ha Yac rocnitanisauii ckapry 3anexanu Bif XapakTepy YLIKOAXeHb, ane
HaluacTille BOHW i iXHi piiHi akLleHTYyBanu yBary Ha HasBHOCTi BUpakeHoi 60/1b0BOT CUMMNTOMATMKM Ta yTPYZAHEHHi abo
B3arasi HeMOXJTMBOCTi MPUIAOMY iKi. BisyanbHo y BCix fiTell BU3HaYannca acumeTpisa o6nmuysa, MHOXUHHI paHu, cagHa,
KpOBOBMAVBU B M'sIKI TKaHUHW. OYHKLIOHaNbHWI CTaH HUXKHBOI Leneny oOyMOBIIOBABCA CTyNeHeM BifKpUBaHHA
poTa i 06cArom i pyxiB B Pi3HUX MAOLWMHAX. 3CyB H/LL B OfMH GiK CBifUMB NPO OAHOCTOPOHHE MOLLIKOAMKEHHA LUNAKN i
Cyrno6oBOro BifpoCTKa, a PETPONOJIOKEHHSA H/LL, BKa3yBano Ha MMOBIPHICTb IBOGIYHOro Nnepenomy. 3 ;iarHOCTUYHO
METOI0 TaKOXX MPOBOAMAN OLiHKY CMiBBIAHOLWEHb PO3TallyBaHHA TOUYOK MiX LIeHTpanbHMMK Pi3UAMM 3@ YMOBMU
30epexxeHHA OCTaHHiX. Bu3HaueHHA xapakTepy MoG6iINbHOCTI CyrnoboBMx rofiBOK NPOBOAMIOCA Nif BUIMLEBO
Jyroto nornepeay Kosesika Byxa LWIAXOM BBEAEHHA B 30BHILLUHI CJIyXOBi MPOXOAN BKa3iBHMX NasbLiB Y Mi3MHLIB.
3HayHy yBary npuginani BMBYEHHIO Pe3ynbTaTiB NMPOMEHEBUX METOAIB AOCNIAMXKEHHS, WO [O3BONUAO 3 BEINKUM
CTyneHem BipOriAHOCTI Ta OCUTb TOYHO BCTAHOBIOBATY NATOMONiYHI 3MiHW B CTPYKTYPHUX KOMMOHEHTaX CKPOHEBO-
HUXKHboOLLenenHoro cyrno6a. MNpu HecknagHMX nepenomax JocTaTHiIM 6yno nposefeHHA peHTreHorpadii HUXKHBOT
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Wwenenu B NpAMIN i 6GOKOBUX NpoeKLiax un opTonaHTomorpadii. B cknagHux Bunagkax 3anyvanu KT-gocnigxeHHaA
3 3D-peKOoHCTPYKLUI€lo, WO A03BONANIO 06'EKTUBHO BM3HAUUTMCA 3 06cArammn Ta BUOGOPOM ONTMManbHOrO BapiaHTa
METOANKUN KOHCePBATUBHOIO NiKyBaHHA UM OMepaTUBHOIO BTPYYaHHS.

Y 5-tu piten (16,7%) CTapLUOro BiKY, KON He CMOCTEPIranocsa 3HaYHOT 4UCNO3ULT yNaMKiB, NiKyBaHHA MPOBOAUIOCH 3a
Zonomoroto NoB'A3kKn MomepaHLeBOi-Yp6aHCbKOI NpU OTPUMaHHI WagHoro pexumy. Y 16-53,3% ana immobinisauii
3MilLeHMX KICTKOBMX parMeHTiB BMKOPUCTOBYBaNoCA niraTypHe 3B'A3yBaHHA 3a [OMOMOIOl0 ABOLULESenHoro
LWNHYBAHHA i3 3aWinHXMK NeTNAMM i HaKNagaHHAM MPOKNafKM MK XKyBanbHUMMK 3yb6amu. 13 HUX y 5 Bunagkax
(16,7%), Konu He BigbyBanoca 3HauHe PO3XOMXKEHHA KiCTOK B NiHil NepenomMy, Haknaganacb rnagka ApoTAHa WWHa, a
y 4 nauieHTiB (13,3%) 6yno npoBefeHO onepaTuBHe BTPYYaHHA MO penaHTaLii AUCTONOBaHOro Masioro KicTKOBOro
¢dparmeHTa, NpefCcTaBAEHOro CaMM CYro60BMM BifjpOCTKOM, 3a AOMOMOrOK MeTaieBoi CNULi B HawWin mogudikadii.
Ha paHwnii yac mu y cniBnpadi 3 opTogoHTaMK BiiCNiAKOBYEMO HanbnVXKyi Ta BigAaneHi pesynbratv NikyBaHHs, i 3a
HeobOXiAHOCTI NaLiEHTV OTPUMYIOTb OPTOAOHTUYHY AOMOMOTY.

BucHoBOK. TpaBMaTWUHi YLIKOIKEHHA CyrnoboBOro BiApOCTKa HWXHbOI Liefneny AOCUTb 4YacTo MOEAHYTbCA
3 MOPYLIEHHAM UiNiCHOCTI iHWWX i AiNAHOK. B Takux BMMagkax BMCOKOPE3yNbTaTUBHUMW, B AiarHOCTUYHOMY
nnaHi, ABNATbCA NPOMEHEBI MeTOAN OOCTEXEHHSA, AKi [03BONATb OTPMMAT BUYeprHy iHPopMaLito CTOCOBHO
CTaHy Ta B3aEMOBIQHOLLEHHA KiCTKOBUX ynamKiB. B acnekTi nikyBanbHUX 3aX0fiB € NPUMHATHUM 3aCTOCYBaHHA AK
KOHCepBaTMBHUX, TaK i XipypriyHnx MeToank peno3uuii Ta dpikcauii KicTkoBux GparMeHTiB, ane npu LiboMy B KOXXHOMY
BMNaAKy NOBMHHA BPax0OBYBAaTUCA KOHKPETHa KNiHiuHa cuTyauis.

Key words: children, lower jaw, articular process, traumatic injury, treatment
KniouoBi cnoBa: fitu, H/XKHA Wenena, cyrnoboBuii BiipoCTOK, TpaBMaTUUYHE YILKOAXKEHHSA, NiKyBaHHA
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EMERGENCY CARE FOR CHILDREN WITH ACUTE PURIFYING SUBMANDUBIAL
LYMPHADENITIS: DESCRIPTION OF THE CASE

Trufanova Valentina, Sheshukova Olga, Bauman Sofia, Kazakova Katerina
POLTAVA STATE MEDICAL UNIVERSITY, POLTAVA, UKRAINE

HapaHHA HeBigKnagHoOI gOoNOMOru QiTAM i3 roCTpum rHiNHUM
nigHWKHbOLWenenHUm nim¢poaaeHiTom: oNnuc BUNagKy
TpydaHoBa BaneHTuHa, Lewykosa Onbra, bayman Codis, Kazakosa KatepuHa
NONTABCbKIN AEPYKABHWIA MEAVYHUI YHIBEPCUTET, MOJSTTABA, YKPATHA

Bctyn: B autauin ctomaTtonorii roctpe 3ananeHHA po3rnAfaETbCA AK HEBiAKNagHWI cTaH. BoHo cynpoBoaXKyeTbca
6onem, NigBULLEHHAM TeMnepaTypu Tina, HABPAKOM Ta NOYEPBOHIHHAM TiEl UK iHLWOT WenenHo-NULbOBOT BiNAHKM i,
AK HacNifoK, CYNPOBOKYETbCA 3aHEMOKOEHHAM Ta CTypboBaHicTio 6aTbKiB. YCKnafHeHWI Kapiec nocifae nposigHe
MicLie cepef eTioNoriYHNX YNHHIWKIB rOCTPUX 3ananbHMX NPOLECiB B LWeNenHO-NMUbOoBIN AinaHui. Mpu 3anyyeHHi B
3ananbHWi NpoLec perioHanbHKX NiMGaTUUHNX BY31iB Ta M'AKNX TKaHVH AUTUHA NOTpebye HeBigKNagHOT LONOMOTM B
YMOBaXx CTallioHapy Ta npur3HayeHHs aHTMbioTMKoTepanii. Buknmkae 3HauHe 3aHEMNOKOEHHA TON GaKT, Lo yCKnagHeHN A

Kapiec 3a/iMa€e Barome Micue cepef CTOMAaTONOrYHMX 3axBOPIOBaHb y AiTen. HecnpoMoXHicTb iHBecTyBaTu B

npodinakTMyHy Jonomory npuseesa Ao AOCUTb HEBTILIHMX HacNigKiB. Bucoka noLwmpeHicTb ycKnagHeHoro Kapiecy Ak

TUMYaCOBUX, TaK i NOCTINHUX 3y6iB, CBIAUNTbL NPO HEAOCTaTHLO eHEKTUBHY CTOMATONOTiUHY NPOdINAKTMKY B LiinoMy Ta

He[0CKOHani MeToam NikyBaHHA Kapiecy. lNofanblui nepcneKkTBY BUKANKAOTH ille Ginblue 3aHeNMOKOEHHS, OCKINIbKM

BiANoBiAHO Ao 3akoHy Big 19.10.2017 N2 2168-VIII «[po gepxaBHi diHaHCOBI rapaHTii MeanYHOro ob6cyroByBaHHsA

HacenleHHsA», CTOMaTONOriA BUHECeHa B «<4ePBOHY 30HY», TOOTO HifIKOT ep>kaBHOT NiATPUMKIM CTOMATONOriT CbOroAHi,

Ha »anb, Hemae. binblue Toro, cepep HaceneHHs iCHYe AyMKa, WO CTaH 3y6iB i NOPOXKHMHW POTa HifiK He NOB'A3aHi i3

3arasibHMM 340poB’AM. Haxanb, 6aTbKy [OCUTb YacTo He YCBiOMIIIOIOTb HEOBXIAHOCTI caHaLii MOPOXKHUHK poTa y

AiTen, Wo B NoJaabloOMy HepiAKO NPV3BOAUTb A0 BaXKKUX HACNigKiB. HeBUNiKyBaHWI XPOHIYHMIA NePIOJOHTUT YacTo

CTaE AXKepesioM XPOHIYHOI iIHTOKCMKALiT ANTAYOro opraHiamy, NiATPUMYE UM BUKNKAE 3anajibHi NpoLecn B iHWNX

OopraHax i cuctemax - eHGOKapANUTU, PEBMATUYHI apTPUTK, HEGPUTK, TOH3UAITU TOLLO.

Tak, 3a gaHymu lpvHu Masyp 2018p., oTpumaHuMK Npu  cniBnpali ctomatonoriB 3 daxiByamy HauioHanbHoro

HayKOBOTO LeHTpY «IHCTUTYT Kapaionorii imeHi M.[l. CTpaxkecka HauioHanbHOi akagemii meguuHmx Hayk (HAMH)

YKpaiHu» y nauieHTiB, AKi nepeHecnn 3aMiHy KnamaHa cepus, Y 3paskax, BUAINEHWX i3 KnanaHa cepus, HaABHI

npeacTaBHUKM MiKpodnopun NopoxxHUHM pota. DaxiBLi cnporHo3yBanuy, Wo yepes KOPOTKMIA nepiof Biabyaetbca

[ecTpyKuisa KnanaHa, i noctaHe HeoOXifHICTb MOBTOPHOro onepaTMBHOrO BTPyYaHHA. Kpim Toro, yepes HasaBHiCTb

MIKPOOHUX 6MALIOK PU3MK aHTUOIOTUKOPE3UCTEHTHOCTI Y LMX NaLieHTiB OYB 3HAUHO BULLMIA.

Merta: NpoaHanizyBat NpUYMHK, AKI CIPUAIOTb BUHUKHEHHIO rOCTPUX 3ananbHux npouecis WO y giten Ta

O3HANOMUTW 3 aNrOPUTMOM HadaHHA HeBigKNagHOI JOMOMOrM NPV roCTPUX 3anajibHMX Mpouecax Ha Npuknagi

KNiHIYHOro BMMaaKy.

Onuc Brnagky: OcTaHHIM Yacom 3HauYHO 36inbLUMNack KiNbKiCTb MaUi€HTIB, AKAX HaNPaBRATb Xipypru-cTomaTosoru

CTauioHapHOro BiAAiNeHHA ANA KOHCY bTauil.

Tak, 29 cepnHA 2023 poKy 10 Hac Hanpasuy 6aTbKiB 3 AUTWMHOIO 7 POKIB 3i CKapraMum Ha HasBHICTb HOPWL, 3 THIMHUM

BUAINEHHAM B NiALLenenHin ainadui.

I3 aHaMHe3y 3'AcoBaHo, LWoB 6epe3Hi NikyBanu 36, 46 3 NPMBOAY roCTPOro rMHOKOro Kapiecy.

+ B uepBHi 3BepHYN1Cb 3a 4OMOMOrOK A0 NikapA-CTOMaTosora 3i ckapramu Ha 6inb B 3y6i Ha HVXKHIN weneni
npasopyu.

«  BcTaHoBneHo fiarHo3: XpoHiuHmiA Gi6po3HMI NynbniT 46. 3 NoAanbWNM TUMYaCcOBUM NIOMOYBaHHAM KOPEHEBUX
KaHanis KanbuinymicCHUMM npenapaTamu.

« B cepnHi rocnitanizoBaHa [0 CTauioHapHOro BigAiNeHHA 3 AiarHO30M FOCTPUN THIMHWIA Nif HUKHbOLLENEeNHUN
nimboapeHiT 3niBa. B ctalioHapHoMy BigAineHHi nig 3aranbHYM 3He601EeHHAM 30BHILLHIM JOCTYNOM FOCTPO i TYNo
npoBeAeHo PO3TUH abcLiecy, OTPMMAHO MHIMHUIA eKkcyaaT, paHa NPoMMKTa i ApeHOBaHa 3 NofJanbLUMM NiKyBaHHAM
3a NPOTOKOJIOM BeieHHSA THilMHOI paHu. PaHa 3aroinacb BTOPMHHMM HaTAroM. Yepes cim AHiB gUT1Ha BUNKMCaHa i3
CTauioHapHOro BiAAiNeHHA 3 MOKPaLLEHHAM 3araibHOro CTaHy.

«  Yepes fekinbka [HIB 3BepHYNNCA 3a KOHCYNbTali€o ao npodecopa TkaueHka [1.l. 3i ckapramu Ha NosABYy HopwLi
3 THIMHMM eKkcyfaToM Ha Micui nicnsonepauinHoro pybuda. BctaHoBneHo AiarHo3: 3aroCTpeHHsA XPOHIUYHOro
rPaHyolyoro nNepiogoHTUTY 36, HOopuuA B MigwenenHin AinAaHui nisopydy. HanpasneHa fo TepanesTa-
CTOMaTosiora A4f19 YTOYHEHHA AiarHo3y Ta NOAanbLIOro eHAOAOHTUYHOrO NiKyBaHHA 36.

Mpwu 06’ekTUBHOMY OOCTEXEHHI KOHbIrypauia obnmnuua He 3miHeHa, B MiHMKHbOLLENeNHin AinAHLi niBopyyY HopuLA

3THiNHMM ekcyaaToMm. B 36 nnom6a, BianoBiaae kKniHiuHMM BUMoram, 3y6 TomaAHoro konbopy. MNepkycia 36 6e3b6onicHa,
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BiIMIYA€ETbCA MyXMIN NePKYTOPHWIA 3BYK. ACHa B AinAHLi NpoeKLii KepeHiB 36 LiiaHOTUYHOro Konbopy, 6e36onicHi npu
nanbnauii.

Ha KOHTaKTHIi BHYTPiLWHbOPOTOBIN peHTreHorpami BM3HaYyaeTbCa Andy3He PO3LMPEHHA NEPIOAOHTANbHOT LWifIMHN
MefianbHOro KopeHa 36 3yba, po3WMpPeHHA NepPiofOHTaNbHOI WiNMHM B AiNAHLI BEPXiBKM OUCTaNbHOrO KOPeHA 3
HeuiTKnMK KoHTypamu. Ctagia ¢opMyBaHHA KOPEHiB — picT Ta GopMyBaHHA, KOPiHb CGOPMOBaHMIA Ha 2/3 [OBXMHM.
BcraHoBneHo fiarHos: 3arocTpeHHsA XPOHIYHOTO rPaHyioYoro NepiofgoHTUTY 36.

MnaH nikyBaHHA: 1 BiaBiAYyBaHHA-BMAANEHHA NIOMOW, PO3KPUTTA MOPOXKHUHK 36, eBaKyallifa MyTPUTHOro po3nagy,
MexaHiuHa, MeaMKameHTO3Ha 06pobKa KopeHeBUX KaHaniB. B KopeHeBMx KaHanax 3anuieHa MefMKaMeHTO3Ha
CYMiLL: AUMeKCU, KPe30AEeHT, METPOHIAA30/, aMOKCULUAIH Mif repMeTUYHY NOB'A3KY Ha 5-7 gHIB.

2 BiABiAyBaHHA (Yepe3 TWXKAEHb) — CKapru BiACYTHI, B MigHWXHbOLLENENHIA AiNAHLUI HaABHWIA nicnAonepauinHuni
py6eLb, 6e3 03HaK PyHKLIOHYBaHHA HopuLi. [epmeTyHa NoB'A3Ka 36epexeHa, Nepkycia 36 6e3bonicHa. BuaaneHHA
repmMeTMYHOI MOB'A3KN, MexaHiuHa, MeAnKameHTo3Ha 06pobKka KopeHeBMX KaHaniB, KOpeHeBi KaHanu obTypoBaHi
Calcisole-C 3 rytanepuesumu winptamm 0.6, TMMUacoBa MNIIOMOa, KOHTPONbHWUI OFNAL Yepe3 MicALb.

3 BiABigyBaHHA (Yepe3 MmicAub) — cKapru BigCyTHi, B 36 TMMuyacoBa nnomba 36epekeHa, BiAMOBIAAE KNiHIYHUM
BMMOram, nepkycia 36 6e3b6onicHa, ACHa i nepexigHa CKnagka B AiNAHUI Npoekuii KopeHiB 36 6nigo-poXkeBoro
Konbopy, 6e3bonicHa npu nanbnaii.

Ha KOHTaKTHill BHYTpPILUIHbOPOTOBI pPEeHTreHorpami B KOPEHEeBMX KaHanax 36 BU3HAYa€ETbCA MIOMOYBaNbHUI
mMaTepian, AKMN WiNbHO NPUAATaE A0 IX CTIHOK, Ma€ OAHOPIAHY PEHTreH KOHTPACTHICTb, 3aMOBHIOE KOPEHEeBi KaHanu
[0 BEPXiBOK.

KoHTponbHUI ornag yepes micalb.

BucHoBKM: AHanisyloun KniHIYHWIA BUMAZOK MW NPUNYCTAAK, WO neplia noMunka 6yna ponyleHa nikapem-
CTOMaTONIOroM y neplue BifiBiAyBaHHsA, Kony 6yno BCTaHOBJIEHO AiarHo3: roctpui rmunbokmin Kapiec 36,46 3amicTb
nepBUHHO XPOHiuHOro ¢pibposHoro nynbnity 36,46.

Opyra nomunka - nikap HeOoOCTaTHbO BWUAANMB PO3M'AKLIEHWN, iHOIKOBaHWI [OEHTUH, NOCTaBMB JNiKyBalbHY
NPOKagKy, CnofiBaloumncb Ha peMiHapanisauito AHa Kapio3HOT MOPOXKHMHK. [TpoTe Lboro He CTanocs, i, AK HaCNigokK,
y 3y6i 46 po3BMHYBCA NEPBMHHO XPOHIYHWIA NYNbMIT, AKAIN KNiHIYHO cebe NpoABMB Y YepBHi (Yepe3 3 micAui), a y 3y6i
36 pO3BUHYBCA NEPBUHHO XPOHIYHWIA MEPIOAMHTUT, AKMIA NPOABUB cebe KNiHIYHO y ceprnHi (Yepes 6 micAuiB).

TpeTa nomunKa — nikap-xipypr-cToMaTonor He NPoBiB feTafibHe 06CTeXKeHH:A 3yOHMX PAAIB, He HanpaBKB Ha PeHTreH
LiarHOCTVKY NPUYMHHOrO 3yba Ta He akLeHTyBaB yBary Ha HeoOXifJHOCTi eHAOAOHTUYHOTO NiKyBaHHA 36.

Key words: caries, periodontitis, lymphadenitis, children
KniouoBi cnoBa: Kapiec, nepiogoHTuT, nimdoaaeHir, 4itn
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