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The relevance of the topic is due to the prevalence of lower limbs injuries in people of working age, the complexity of
the methods of their surgical treatment and the problem of finding the optimal method of anesthesia in terms of efficien-
cy and safety.

Obijective of the study: to conduct a systematic analysis of modern scientific literature data on the possibility of using
anesthesia methods during surgical interventions and in the case of anesthesia for injuries of the lower limbs in people
of working age.

Materials and methods. A search for scientific sources was carried out in the scientometric databases Scopus and Web
of Science, Google Scholar, archives of journals using the keywords "general anesthesia"”, ""regional anesthesia”, "inju-
ries of the lower limbs", "young people”, "general anesthesia". The search depth was 8 years.

Conclusions. The problem of choosing the method of anesthesia during traumatological surgeries in people of working
age has no final solution. In general, both general and regional anesthesia can be used, despite their advantages and
the possibility of complications in each case. However, in clinical practice over the past decade, general anesthesia is
not always the best method of pain relief. But regional methods have less effect on the vital functions of the body, and
the use of ultrasound navigation and modern local anesthetics in a minimum sufficient amount makes anesthesia con-
duction more effective and safe. The disadvantages of regional anesthesia can be avoided by combining it with general
anesthesia. However, in the available literature, there are no recommendations on the differentiated choice of the
method of anesthesia for surgical interventions on the lower limbs in people of working age and the factors that influ-

ence this
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1. Intoduction

Limb injuries occur in people of all ages. These
injuries form a separate subgroup and are characterized
by complexity and diversity; in particular, they are often
high-energy lesions that are combined with other inju-
ries [1]. Statistics show that 51 % are domestic, 30 %
occur in the street, 10 % are road injuries [2]. Isolated
injuries of various segments of the lower limbs account
for 54 % of the total [3].

The frequency of limb fractures in the population
is marked by bimodality: an increased frequency between
children and adolescents and the elderly. Injuries of the
intermediate age group are given relatively little atten-
tion [4], but 80 % of the injured are people of working
age from 20 to 59 years. Injuries in people of working
age are an urgent problem, because mostly such patients
have to stop working for a while, which turns this prob-
lem from a purely medical to social [5].

Lower limbs injuries differ in the course of the
disease caused by the area of injury, the presence / ab-
sence of damage to nerves and blood vessels, and so on.

But it is necessary to note some pathogenetic signs that
require simultaneous correction of traumatologists and
anesthesiologists. First of all, such patients have a pro-
nounced pain syndrome, caused, on the one hand, by
direct damage to bones, nerves and surrounding tissues,
on the other — local circulatory disorders and edema [6]. At
the same time, infectious complications can develop due to
ischemia in the area of surgery. The prolonged immobili-
zation causes deterioration of venous outflow and the de-
velopment of thromboembolic complications [7].

Surgery alters the homeostatic balance and de-
fense mechanisms in the body, causing certain reactions,
the so-called "surgical stress". The main purpose of anes-
thesia is to protect the body from surgical aggression.
The choice of anesthesia is an important issue because it
must provide effective antinociceptive protection during
surgery and create favorable conditions for rapid reha-
bilitation and activation of the patient in the postopera-
tive period.

Currently, traumatology uses increasingly com-
plex methods of surgical treatment of the lower limbs
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injuries, while requiring the improvement of methods of
their anesthesia. There is a lack of unanimous recom-
mendations for analgesia in patients with injuries of the
lower limbs, in clinical practice, along with the methods
of general anesthesia and regional anesthesia [8]. Deter-
mining the optimal method of anesthesia for a particular
type of surgery given the advantages and disadvantages
is an immediate task of modern anesthesia.

The aim of the research was to conduct a sys-
tematic analysis of current data in the scientific literature
on the possibility of using anesthesia methods during
surgery for injuries of the lower limbs in people of work-
ing age.

2. Materials and methods

A search for scientific sources was carried out in
the scientometric databases Scopus and Web of Science,
Google Scholar, archives of journals using the keywords
"general anesthesia”, "regional anesthesia”, “injuries of
the lower limbs", "young people”, "general anesthesia".
The search depth was 8 years.

3. Research results and discussion

Nowadays, quite often techniques of general anes-
thesia are used in the case of the lower limbs injuries. It
is known that in some countries, for example, the United
States, general anesthesia is mainly used [9], while in
domestic practice, regional methods of analgesia pre-
dominate [10]. General anesthesia is used mostly in case
of impossibility of regional anesthesia due to contraindi-
cations and reluctance of the patient [11]. Thus, the re-
searchers note that the reason for the refusal of 24.1 % of
patients, mostly females, with injuries of the lower limbs
from regional anesthesia was a reluctance to be conscious
during surgery [12]. Despite the lack of statistics on pa-
tients of working age, it can be assumed that some patients
with labile psyche are likely to prefer a combination of
regional and general anesthesia or general anesthesia.

General anesthesia is a traditional method of anal-
gesia and in the case of surgery on the lower limbs
should be used in conjunction with muscle relaxation and
artificial ventilation, due to the complexity and duration
of surgeries and the need to maintain adequate gas ex-
change while monitoring vital functions [13]. Methods of
general anesthesia have a wide range of action, good
control and rapid recovery of consciousness after sur-
gery. Drugs used in such conditions in modern domestic
anesthesiology, propofol (for total intravenous anesthe-
sia) and sevoflurane (for inhalation anesthesia) are char-
acterized by low toxicity and good tolerability [14].
However, the lack of general anesthesia is also known,
which consists in the absence of complete blockade of
peripheral nerve impulses, which causes the development
of significant plastic changes in the central nervous sys-
tem and the probable development of hyperalgesia. This
can cause varying degrees of metabolic and hemody-
namic reactions of the body [15]. To overcome such
adverse effects resort to multimodal anesthesia, drugs
of different groups, given their impact on the nocicep-
tive system at different levels are used when in the pro-
cess of analgesia [16].

According to the literature data, the following
methods of regional anesthesia are increasingly used for
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injuries of the lower limbs: neuroaxial methods (sub-
arachnoid, epidural, combined spinal-epidural) and vari-
ous variants of nerve blocks (proximal and distal block-
ades) [17]. At the same time, neurostimulation and ultra-
sound navigation are increasingly used to identify nerve
structures in modern clinical practice.

The advantages of regional methods of anesthesia
over general anesthesia are the ability to locally block
nociceptive stimulation in the area of injury and surgery,
no complications from the pulmonary system, improved
microcirculation and hemostasis, control of pain sensitiv-
ity in the perioperative period which promote early activ-
ity of patients [18].

The comparison shows certain advantages of neu-
roaxial methods of anesthesia over nerve blocks due to
the simplicity and speed of conduction, reliability of an-
esthesia and the absence of the need for additional
equipment. First of all, this applies to subarachnoid anes-
thesia which is technically easier to perform and master
by specialists [19]. However, both methods are able to
provide adequate analgesia of both limbs, which makes
them the method of choice in surgeries in case of bilat-
eral injuries of the lower limbs.

Neuroaxial methods of anesthesia have certain
disadvantages: the likelihood of developing mostly car-
diovascular complications (hypotension and bradycardia)
due to high sympathetic block; nausea and vomiting due
to the effects of anesthesia and hemodynamic fluctua-
tions in the sympathetic block [20]. Along with this sig-
nificant disadvantage of subarachnoid anesthesia, there is
a post-puncture headache, which is most often com-
plained of by patients aged 30-50, that is a group of peo-
ple of working age [21]. The literature discusses the
causes, mechanisms, prevention and treatment of this
complication of subarachnoid anesthesia [22].

Despite the shortcomings, in modern anesthesio-
logical practice, regional anesthesia in the form of pe-
ripheral nerve blocks is becoming increasingly popular
due to the lack of systemic effects on vital functions,
effective analgesia in the perioperative period, the possi-
bility of unilateral analgesia against neuroaxial tech-
niques and economic component [23].

The most important question that arises in front of
the anesthesiologist in the process of planning peripheral
nerve blocks is to determine the location of the puncture,
the method of identification of nerve structures and the
choice of local anesthetic [24]. The most common nerve
blocks used for anesthesia of lower limbs surgery in
traumatology are lumbar, femoral, and sciatic nerve
blockades [25]. During operations on the hip joint,
blockade of the lumbar plexus is mainly used, in case of
hip fractures, arthroscopy of the knee joint and other in-
terventions — blockade of the femoral nerve [26]. Modi-
fications of sciatic nerve blockade in combination with
lumbar block or femoral nerve block create the possibil-
ity of analgesia during surgery in all parts of the lower
limbs, and in isolation provide analgesia of the shin and
foot [27].

Appropriate equipment and techniques is the key
to safe and effective regional anesthesia. At the same
time, the introduction of ultrasound (US) navigation has
significantly increased the safety and effectiveness of
anesthesia. However, not every domestic hospital has
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such equipment and trained specialists. Carrying out
"blind" blockades significantly increases the failure rate
during anesthesia. In addition, according to the latest
information, neurostimulation, which was assumed to be
the “golden standard” in the past, is not able to ensure an
adequate level of nerve block [28]. Currently, ultrasound
navigation allows the anesthesiologist to accurately posi-
tion the needle and monitor the distribution of local anes-
thetic in the perineural area [29]. A significant advantage
of ultrasound navigation is the ability to directly visual-
ize other anatomical structures (vessels, muscles, bones),
which facilitates the search for the nerve and allows you
to avoid side effects and painful muscle contractions as
in neurostimulation. At the same time, other advantages
are the reduction of the dose of local anesthetic with in-
creasing quality and duration of blockade [30]. Thus,
ultrasound navigation helps to increase safety which is an
important effect of anesthesia in modern medicine.

Attention should also be paid to local anesthetics
used for regional anesthesia. These are mostly amide
group drugs, as they cause allergic reactions to a much
lesser extent [31]. Due to the mechanism of action aimed
at blocking sodium channels, there is a cessation of nerve
impulses in a certain area of the body. Lidocaine, bupi-
vacaine, and ropivacaine are most commonly used for
regional anesthesia [32]. The advantages and disad-
vantages of these drugs in the case of regional anesthesia
are widely discussed in the literature. Researchers be-
lieve that the neurotoxicity of lidocaine limits its use in
the case of subarachnoid anesthesia, but this disad-
vantage can be eliminated by reducing the dose of the
drug through the use of ultrasound navigation [33]. Anes-
thesiologists use caution with bupivacaine, the selective
cardiotoxicity of which may be caused by systemic ac-
tion during intravascular administration due to its slow
dissociation with sodium channels (the conduction sys-
tem of the heart) [34]. Therefore, safer drugs levobupiva-
caine and ropivacaine have been developed, which in the
future should become the drugs of choice in the case of
anesthesia conduction [35].

Recently, when choosing a method of anesthesia
for surgery, experts are increasingly paying attention to
its effect on higher nervous functions. Regional anesthe-
sia can prevent postoperative cognitive dysfunction in
three ways: first, it provides complete analgesia, thus
reducing the impact of pain on cognitive function; sec-
ondly, reduces the use of certain drugs, in particular, opi-
oid analgesics, sedatives that can cause cognitive disor-
ders; third, it reduces inflammatory and post-operative
stress responses that are directly related to cognitive im-
pairment [36]. Nevertheless, practical guidelines on peri-
operative brain health published in 2018 concluded that
there was insufficient evidence to recommend the use of

regional anesthesia instead of general anesthesia in terms
of reducing the incidence of postoperative cognitive dys-
function [37].

Thus, it is still unclear whether anesthesia itself,
or other surgical factors, or patient factors cause cogni-
tive impairment. Studies that assess the risk profile of
different methods of anesthesia are ambiguous, and there
is no convincing evidence that one method is better than
another. Discussions on this issue emphasize the need for
further high-quality research.

4. Conclusions

The problem of choosing the method of analgesia
during trauma surgery in people of working age has no
definitive solution. Improvements in the methods of gen-
eral anesthesia, the relative simplicity of its implementa-
tion, the rapid achievement of the patient's readiness for
surgery against regional anesthesia maintain the wide-
spread use of this type of anesthesia. In general, both
general and regional anesthesia can be used, given their
benefits and the potential for complications in each case.
However, attitudes towards the safety of general anesthe-
sia have changed in the last decade. Regional anesthesia
in the treatment of pathology of the lower limbs remains
the cornerstone of anesthesiology in traumatology prac-
tice. An important component of the use of local anesthe-
sia is its specific effects, which go beyond anesthesia,
providing blood conservation, regional muscle relaxation
and improving microcirculation. The use of ultrasound
navigation and modern local anesthetics in the minimum
sufficient amount makes conduction anesthesia more
effective and safer. Given the main disadvantages of re-
gional (preservation of consciousness during surgery)
and general anesthesia (insufficient analgesia in the low-
er segments of the pain impulse), this problem can be
solved through a combination of these methods. In our
opinion, the combination of regional (conductive) anes-
thesia with intravenous sedation with propofol has the
least effect on vital functions of the body. However, there
is a lack of information in the available literature on the
clinical efficacy of this method of anesthesia compared
to isolated regional anesthesia. It should be noted that
there is no recommendation for differentiated choice of
anesthesia in the case of the lower limbs surgery in peo-
ple of working age and the factors that affect it. In our
view, the factors that determine the differentiated choice
of analgesia are the area of traumatic injury, the duration
of the planned intervention, as well as the psychological
state of the patient.
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