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Abstract. The article examines the specific aspects of anesthetic management during
maxillofacial surgical procedures in children. Particular attention is given to age-related anatomical
and physiological characteristics, the structure of the pediatric airway, metabolic differences, and
individual sensitivity to anesthetic drugs. Maxillofacial surgery requires careful anesthetic planning
because the surgical field may interfere with airway access and create additional difficulties during
intubation and maintenance of airway patency. The choice of anesthetic technique depends on the
child’s age and body weight, the type and duration of surgery, the presence of concomitant diseases,
and the expected severity of postoperative pain. The article highlights the importance of
comprehensive preoperative assessment, individualized selection of anesthetic agents, continuous
monitoring of vital functions, appropriate fluid therapy, and adequate postoperative observation.
Particular consideration should be given to maintaining effective ventilation and oxygenation
throughout the perioperative period. A properly planned anesthetic approach contributes to patient
safety, reduces the risk of perioperative complications, facilitates effective pain control, and supports
comfortable recovery after surgery. The described principles may be useful for improving the
organization of anesthetic care in pediatric maxillofacial surgery.

Keywords: children, maxillofacial surgery, anesthesiology, anesthetic management, general
anesthesia, airway, intubation, monitoring, pain management, postoperative period.

AHHOTanusi. B cratee paccmarpwBarOTCAd  OCOOCHHOCTH — aHECTE3HOIIOTHYECKOTO
o0ecreyeHns: XUpypruyecKux BMEIIaTelbCTB Ha YEIIOCTHO-TIHMIEBOH oOmactu y aereil. Ocoboe
BHUMAaHHE YJIEJICHO aHATOMO-(DH3HOIOTHIECKHM 0COOCHHOCTSIM JIETCKOTO OpTaHW3Ma, BO3PACTHBIM
XapaKTepUCTUKAM JIBIXaTEJbHBIX ITyT€H, OCOOCHHOCTSIM MeTa0onu3Ma M WHIUBHUIYaJTbHOW
YyBCTBUTEIHHOCTH K JIEKAPCTBEHHBIM MpernaparaM. [IpoBeneHne omneparyii B 4eTIOCTHO-JIUAIEBON
obrmactu TpebyeT THIATENbHOIO IUIAHUPOBAHUS AHECTE3UOJOTMYECKOM TaKTUKH, IOCKOJIBKY
XHPYPTUYECcKOe II0JIE MOXKET OTPAHWYMBATH JIOCTYN K JIBIXaTeJbHBIM MYTSAM H CO3/aBaTh
JIOTIOJTHUTENBHBIE CIOKHOCTU MPU MHTYOALMU U MOAJEP)KaHUM UX MpoxonumocTu. Beibop metona
AHECTE3HH OTIPEIEISIETCSI BO3PACTOM M MAacCOH Tella peOEHKa, XapaKTepOM H MPOIOJKHTEITHHOCTHIO
ONEPAaTUBHOIO  BMEILIATEIbCTBA, COMYTCTBYIOIIUMH  3a00JI€BaHUSIMM M TpeArojaraeMoin
BBIP2YKEHHOCTBIO TTOCIICONepaIliOHHOTO 00JIeBOTO CHHApOMa. B paboTte moquépkuBaeTcs 3HaYCHHE
npeonepaioHHON OLIEHKHU COCTOSIHUS MalyeHTa, WH/IMBUYaJIbHOTO nozabopa
AHECTE3MOJIOTUIECKHX IPETaparoB, HEMPEPHIBHOTO MOHUTOPHHTA >KM3HEHHO Ba)KHBIX (DYHKITHIH,
a/JIeKBaTHOM MH(Y3MOHHOW Tepamuu U TOCJeoneparoHHOro HaOmoneHus. PanumoHanbHOE
aHECTE3HOJIOTHYECKOe O0ecriedeHne CIIOCOOCTBYET TOBBIMIEHUIO O€30MMaCHOCTH XUPYPrHYECKOTO
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JICYCHUS, CHUYKCHUIO PUCKA OCIIOKHEHHI U 00ecrieueHII0 KOM(OPTHOTO BOCCTAHOBJICHUsI peOEHKA
MOCIIE ONepaIHH.

KawueBble  cjioBa:  JeTH,  YCNIOCTHO-JIMIEBAST ~ XUPYPIUs,  aHECTE3UOJIOTHS,
AHECTEe3MOJIOTUYECKOE oOecreueHne, oOImas aHecTe3wsl, JbIXaTelbHbIe IyTH, WHTYOanus,
MOHHUTOPHHT, 00€300IMBaHuUE, TTOCICONEPANMOHHBINA TIEPUOJI.

AnHoTamusi. Makonaga Oonanapia (o3-KaF KappoXJWUTd aMaIUETIaApUHU  YTKA3UII
*apaCHHa aHECTEe3MOJIOTUK TAabMUHOTHHMHI ¥3Wra XoC KuXamiapu &putwirad. bomamap
OpPTaHU3MHUHHMHT aHATOMUK-(U3UOJIOTHK XyCYCHSTIapH, €mra OOFMUK Hadac WyImapu Ty3WIUINH,
MOJ|JIa aJIMAalIMHYBH Ba JIOPY BOCHTAJApUTa CE3yBYAHIUTU AHECTE3Ms YCYJIMHU TaHJAIIIa MyXHM
axamusaT KacO o9rtaau. lO3-xar coxacumaru SKappoXJIMK apaiairyBiapu Hadac HyiuiapuHu
OOIIKApHIN, MHTYOAlMs KWIWII Ba ONEpaIys JaBOMHIA XaBO WYJUIADHHUHT YTKa3yBUaHIUTHHU
TabMMHJIAIITA aJOXHJa YbTUOOP KapaTumrHu Tanad xwiaau. lllyHunrnex, 6omaHuHr €mm, TaHa
Ba3HU, )KaPPOXJIMK aMIMETHHUHT JTABOMHIJINTH Ba MypaKKaOJIUTH, KYIIMMYa KacauTUKIap Xam/a
onepauusiaH KEeHMHTH OFPUK CHHIPOMM AHECTEe3HOJIOTMK TaKTHUKaHM Oenrwiaiau. Maxkonana
OlepalusiaH  OJJIMHTUA  Oaxoyami, WHAWBUAyaJl AaHECTE3HWs pPEXKACHHU WIUIA0  YHKWUIIL,
WHTPAOTEPANIMOH MOHHUTOPUHT, WH(Y3UOH TEpamusICH Ba OINEpalMsiaH KeUWHTH Ky3aTyBHUHT
aXxaMUATH Tax) il KuiuHrad. Camapaid aHeCcTe3HMOJOTHK EHIANTyB OOJNIAHWHT XaB(CH3IUTHHU
TabMUHJIAII, ACOPATIIAPHU KAMaWTUPHIII Ba )KaPPOXJIMK JABOJIAII HATH)KATAPUHH SXITHIIAIITA XU3MaT
KHJIaIu.

Kanur cy3nap: Oomamap, p03-)KaF IKappOXJIWTH, aHECTE3UOJIOTHS, aHECTE3HOJOTHK
TAbMHUHOT, YMYMUH aHecTe3us, Hadac Hyimmapu, MHTYOAlWs, MOHUTOPWHT, OFPUKCH3IAHTHUPHII,
oreparysiaH KeHUHTH JaBp.

INTRODUCTION

In pediatric surgery, the surgical treatment of diseases and congenital defects affecting the
maxillofacial region is a field that requires a specialized medical approach. Operations in this area
aim not only to restore the child's physical appearance but also to preserve or restore vital functions
such as chewing, swallowing, breathing, and speech. Consequently, the success of maxillofacial
surgery depends not merely on surgical technique but also directly on proper patient preparation
during the perioperative period, effective pain management, and the stable monitoring of vital
functions [1].

The pediatric body differs significantly from the adult body in terms of anatomical and
physiological characteristics. In young children, factors such as relatively narrow airways, high
oxygen demand, limited respiratory reserve, and unique individual responses to anesthetic agents can
complicate anesthetic management. Low body weight necessitates precise calculation of drug
dosages. Furthermore, the child's age, body weight, general somatic condition, and any co-existing
medical conditions serve as critical criteria when selecting the appropriate anesthesia method. The
specific nature of maxillofacial surgery is primarily defined by the anatomical proximity of the
surgical site to the airways. In certain instances, surgical manipulations within the oral cavity and
maxillofacial region can present additional challenges for the anesthesiologist regarding airway
management. Ensuring airway safety is a priority, particularly in cases involving cleft lip and palate,
developmental defects of the maxillofacial region, traumatic injuries, inflammatory processes, or
extensive surgical procedures

Anesthetic management encompasses the preoperative, intraoperative, and postoperative
stages as an integrated system. Preoperatively, it is essential to assess the child's clinical condition,
determine anatomical airway characteristics, review the allergy history, and consider any prior
anesthesia experiences and existing medical conditions. During the operation, continuous monitoring
of respiration, cardiovascular function, oxygenation, and other vital signs is required[3.6.8].
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The postoperative period also constitutes a crucial component of anesthetic safety. Adequate
pain control, monitoring of respiratory function, prevention of nausea and vomiting, and ensuring a
safe emergence from anesthesia in children influence the subsequent recovery process. In particular,
for patients undergoing maxillofacial surgery, factors such as swelling, bleeding, or increased
secretions can negatively affect airway patency[3.5.9]..

In this context, the individualized planning of anesthetic management, the use of modern
monitoring techniques, and the preoperative assessment of risks are critical issues in pediatric
maxillofacial surgery. This article highlights key aspects, including the age-related physiological
characteristics of children, airway management in maxillofacial surgery, anesthesia safety, pain
management, and postoperative monitoring.

MATERIALS AND METHODS

The article “Anesthesiological Concepts in Pediatric Oral and Maxillofacial Surgery” by
Riemer J.-E. and Piegeler T., published in 2026, was reviewed. It analyzed the main principles of the
anesthetic approach in pediatric oral and maxillofacial surgery, airway management, and
perioperative safety issues [1].

Also, a study by Tran L. et al. on the characteristics of anesthetic support in children with
craniofacial anomalies was used as material [2]. A review article on airway management in
maxillofacial surgery by Merola R. et al. from 2025 was also included in the analysis [3].

In addition, the anatomical and physiological characteristics of the pediatric airway and the
principles of their perioperative management were used in the article “Pediatric airway management”
by Hsu G., von Ungern-Sternberg B.S., and Engelhardt T. [2].

The study was conducted in the Department of Maxillofacial Surgery, as well as the
Department of Anesthesiology and Resuscitation of the State Medical University of Medical Sciences
during 2021-2024. The age of the patients was 2-16 years. The total number of patients studied was
250 patients. They were divided into the following age groups: 2-4 years (n=26), 5-8 years (n=74),
9-12 years (n=100), 13-16 years (n=50).

After simple premedication, general combined anesthesia was performed in all children using
propofol and remifentanil, muscle relaxants, and local anesthesia, and artificial ventilation of the
lungs was performed. Regional anesthesia methods were used depending on the area and volume of
the operation: supraorbital nerve blockade, infraorbital nerve blockade, mandibular nerve blockade.

All patients underwent intraoperative cardiomonitoring. During monitoring, the following
parameters were taken into account: heart rate (HR), arterial blood pressure (ABP), pulse
sphygmography (SpO2), and body temperature. All parameters were recorded simultaneously.

RESULTS

Individual planning of anesthesia care in the practice of maxillofacial surgery in children has
been shown to be of great importance in ensuring patient safety. Taking into account the age, body
weight, general clinical condition and nature of the surgical intervention of the child allows for the
effective organization of the anesthesia process.

It was found that assessing the patient's respiratory status, studying the anamnesis and
identifying possible anesthetic risks before surgery helps to reduce complications at later stages.
Reliable control of the respiratory tract and careful planning of the intubation process in maxillofacial
surgeries are of particular importance.

Regular monitoring of vital signs during the operation made it possible to timely detect
changes in the general condition of the child. Also, calculating the dose of anesthetic drugs in
accordance with the child's body weight and monitoring the fluid balance helped to maintain
perioperative stability.

The effectiveness of anesthesia in maxillofacial surgeries was high in all study participants.
Propofol dosage was 2.5-3 mg/kg for 2-4-year-old children, and 1.5-2 mg/kg for other groups of
patients (13-16 years old).
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Table 1
Depending on the age of the patient, the anesthetic dose changes and hemodynamic
parameters change

'Watching the tears fall n  |Propofol dose (mg/kg) |Rate of fire (rounds/min)  |SpO- (%)
2-4 years 26 2.5+0.3 95+8 98+1
5-8 years 74 2.24+0.3 88+7 98+1
9-12 years 100 1.8+0.3 82+6 99+0.5
13-16 years 50 1.5+0.3 76£5 99+0.5

The use of regional anesthesia methods in maxillofacial surgery procedures resulted in a
saving in the total amount of anesthetic drug. Endotracheal intubations were performed accurately in
all children. The size of the intubation tube was selected based on the formula: Tube size = (age +
16)/4. The most difficult aspects of the airway intubation process were observed in children aged 2-
4 years, as this was associated with congenital malformations in children.

The airway intubation process in children aged 9-16 years passed without difficulties.
Adequate pain control after surgery, monitoring of breathing, and safe awakening of the patient were
identified as important factors in the recovery process. Overall, the results obtained showed that a
comprehensive and individual anesthetic approach increases the safety of maxillofacial surgery
procedures in children.

DISCUSSION

Surgical operations in the maxillofacial area in children require high professional skills and a
unique approach from anesthesiologists-resuscitators. This is primarily due to the anatomical and
physiological characteristics of the child's body and pathologies of the maxillofacial area (congenital
cleft lip and palate, micrognathia, various deformations).

The results of our study showed that the most important stage of anesthesia management in
maxillofacial surgery in children is safe airway control. Deformities in the maxillofacial system often
cause the problem of "difficult airways". In this situation, the use of fiberoptic equipment for
videolaryngoscopy and intubation, as well as airway management using laryngeal masks,
significantly reduces the risk. The scientific works of a number of domestic and foreign scientists also
emphasize the complexity of the intubation process in children with maxillofacial pathology and the
need for prior preparation for it.

The combination of modern anesthetics and short-acting intravenous agents used in our study
ensured stable hemodynamic parameters. Since the maxillofacial region of children is very vascular,
the risk of bleeding during surgery is high. The use of the method of controlled arterial hypotension
during anesthesia allowed to reduce blood flow in the surgical field and improve visibility, which in
turn reduced the duration of the surgical procedure.

CONCLUSION

Correct organization of anesthesia supply in maxillofacial surgery in children is one of the
important factors ensuring the safety and effectiveness of surgical treatment. Age-related anatomical
and physiological features of the children's body, sensitivity to drugs, and the specificity of reactions
to external influences require that anesthesiological tactics be determined individually for each
patient. From this point of view, organizing maxillofacial surgery practice in children based on
standard approaches in adult patients may not always give optimal results.

Anesthesiological maintenance is not a process that begins a few minutes before the operation,
but a complex process that continues from the initial examination of the patient to his complete
awakening and observation in the postoperative period. At the stage of preoperative preparation,
taking into account the child's age, body weight, general somatic condition, allergic anamnesis,
previous anesthesias, anatomical features of the respiratory tract, and existing co-morbidities allows
for preliminary assessment of the risk of anesthesia.
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Airway management is of particular importance in maxillofacial surgery. The close proximity
of the surgical site to the oral cavity and airways places high demands on intubation, ventilation, and
control of airway patency during surgery. Therefore, the presence of an algorithm of actions agreed
in advance between the anesthesiologist and the surgeon is important in the management of possible
complex situations. An individual approach is necessary, especially in cases of cleft lip and palate,
craniofacial malformations, trauma, and extensive oral surgery.

Continuous monitoring of vital parameters during surgery is one of the main conditions of
anesthesiological safety. Monitoring of respiratory rate, oxygen saturation level, heart rate, arterial
blood pressure and other clinical indicators allows timely detection of changes in the patient's
condition. It is also important to determine the doses of anesthetic drugs and other drugs according
to the child's body weight and individual characteristics.

In the postoperative period, adequate pain control, monitoring of breathing, prevention of
nausea and vomiting, assessment of the patient's state of consciousness and hemodynamic indicators
are important tasks. Due to the fact that swelling, bleeding and increased secretion that can occur after
operations in the maxillofacial area can affect the permeability of the respiratory tract, special
attention should be paid to monitoring the patient.

Thus, it is appropriate to follow the principle of individual clinical evaluation along with
standard approaches to improve anesthesia care in maxillofacial surgery in children. Adapting the
anesthetic plan to the type and complexity of the operation, reliable management of the airways, use
of modern monitoring methods, rational organization of anesthesia, and strengthening postoperative
control are important directions for ensuring children's safety.

The use of a comprehensive approach can serve to reduce the risks associated with surgical
intervention, early recovery of the child and increase the overall quality of the treatment process.
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