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Resume. This article presents a detailed analysis of key clinical, anatomical,
physiological, and diagnostic issues related to inferior alveolar nerve injury in
mandibular fractures. Such injuries are among the most frequent complications in
dental and maxillofacial surgical practice and can markedly reduce patients’ quality
of life. Nerve conduction disturbances arising from mandibular fractures of varying
severity are commonly accompanied by paresthesia or anesthesia and often require
prolonged treatment. The paper outlines the anatomy and physiology of the inferior
alveolar nerve, its relationship with mandibular structures, and injury mechanisms
as reported in the scientific literature. It also provides a classification of fractures,
describes their location in relation to the nerve pathway, and reviews clinical cases
associated with traumatic events such as blows, falls, road traffic accidents, and
sports injuries. In addition, the article underscores the role of contemporary
diagnostic tools in identifying inferior alveolar nerve damage, including
radiography, computed tomography (CT), magnetic resonance imaging (MRI), and
electroneuromyography. Clinical observations are used to evaluate symptoms such
as sensory impairment, pain, and alterations in muscle activity. The author
concludes that prevention and management of nerve injury in mandibular fractures
require an individualized strategy, careful selection of surgical techniques aimed at
maximal nerve preservation, and the inclusion of physiotherapy and
pharmacotherapy during rehabilitation.

Keywords: mandibular fracture, inferior alveolar nerve, injury, paresthesia,
diagnosis, rehabilitation.

IMMACTKH XAF CUHUIIVIAPU BUJIAH BOFJIUK ITACTKHA
AJIBBEOJISIP HEPB HIMKACTJIAHUIIN.
Xaramos J.b., IOagamena /1.0.

apKaHJ[ IaBIaT THOOUET yHuBepcuTeTH, CaMapKaH 1., Y36eKUCTOH

me. Ywby maxonada nacmku xcae cyseu CUHUWAAPU OKUOamuoa
HACMKU  A1b8eONIAp HEePEHUHZ WUKACMIAHUWMY Oulan 00&IUK acocuil KIUHUK,
AHAMOMO-DU3UONIOCUK  XaAMOA OUACHOCMUK MACANanlap ampogauua maxau
Kuiunean. Illacmku anveeonsip Heps AHCapoOXamiaHuuiu CMOMAMmMONLOUK 6d
ACAPPOXAUK aAMATUEMUOA IHZ KYN Yupauoueaw acopamiapoan Ccavaiaou 6a
bemopaapuume xaém cugamuea cezunapiu mavcup Kypcamaou. Xycycan, nacmiu
HCASHUHE MYPIAU OUPIUKOASU CUHUWLIAPU HAMUNCACUOA KY3aMUIaouean Heps
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UMAYACAAPUHY  YMKA3UWHUKEe Oy3uiuwiy  napecmesus exku d
HAMOEH OYIub, Kyn Xoanapoa Y30K 0asoM MYyt OaeoJAulH
Maxonaoa nacmku anv8eonsip HepsHuHe AHAMOMUK-QDYHKYUOH
VHUHZ NACmMKU a2 CYaK Mmy3uiManapu  ouian 0Oo2nukiue,
WUKACTIAHUWL PUBOJICTIAHUWL MEXAHUMAAPYU UIMULL MAHOAIapea mdasHedaH Xo.
b6aén smunean. Taokuxomoa cunuw myprapu Oyuuya macHug), yiapHuHe Hepe
uynuea HucoOamawu OJHCOUNAWLYSU 64 SKUHIUSY, WY Oulam Oupea mpasmamux
omunnap (ypunuut, UUKUIUW, UYI-MPAHCROPI X0OUCAIAPU, CROPI JHCAPOXAMAAPU)
OKUbAMuUOA yupauouean KIUHUK XOLAmaAdap MUCOIUOA MAXTUTULL MABIYMOMIAD
keamupunean. bynoan mawxapu, nacmku anb8eonsp Heps 3apapiIAHULUUHU
AHUKIAWOA — KYIIAHUAAOUSAH — 3AMOHABUNL  OUACHOCMUKA — YCYIIApU — —
peumeenoepagus,  komnviomep  momoepaduacu  (KT), macnum-pe3zonanc
momoepaghuscu (MPT) ea snexmp uetipomuoepaghuanune axamusmu oamagcun
eépumunean. Knunux Kyzamyeaap acocuoa 6emopiapoa ce3y84aHIuKHuHe Oy3uiui,
08PUK, CUHOPOMU XAMOA MYWAK aorusmuoazu yeapuuiiap Kaou OeiculapHume
Keuuwiu xam  6axonamean. Myaniug — mavkuonacanudex, NACMKU  HCA@
CUHUMAAPUOA HeP8 WUKACTAAHUWMUHUHE ONOUHU OJUWL CUHUWL MYypued MocC
UHOUBUOY AN EHOAULYBHU MANAO KUIAOU, HCAPPOXIUK ApaiauLysu 6aKmuoa Heps
MYKUMANIAPUHU — MAKCUMATL  0apaxcaoa acpaut, WYyHUHeOeK, peaounumayus
bockuuuoa guzuomepanus 8a papmaxomepanusny Kyaiaul Myxum axamusameda 32d.

Kanum cyznap: nacmxu oicae  cuHuwiu, nNACMKU — AlbBEONAP  Hepa,
WUKACMIaHuW, napecmesus, Oud- 2HOCMUKA, peadunumayus.

MHNOBPEXJIEHUE HUKHEI'O AJIBBEOJISIPHOI'O HEPBA,
ACCOIIMMPOBAHHOE C IEPEJIOMAMHW HUKHEW YEJTIOCTH
Xaramos J.b., IOagamena /1.0.
CamapkaHJICKU TOCYIapCTBEHHBIN MEAUITMHCKUN YHUBEPCUTET, T.

Camapkany, Y30ekuctan

e3roMe. B Hacrosmiell craThbe BBIIOJIHEH AETAIBHBIN aHAIN3 KIIIOUEBBIX
KHX, aHaTOMO-(U3UOJIOTHYCCKMX U JIMarHOCTUYECKUX  aCIIEKTOB,
X C TIOpaXCHHEM HWKHETO aJbBEOJISIPHOTO HEpBa IIpU IeperoMax
yemtocTu. [oBpekaeHre HUKHETO albBEOJSIPHOIO HEpPBA OTHOCHUTCS K
YUCIy HauOoJiee YacThIX OCJIOKHEHUH B CTOMATOJOTHYECKOW U XUPYpPTrUUYECKOU
MPAKTUKE W 3aMETHO OTpakaeTCsl HAa KavecTBE JKM3HU marueHToB. Hambonee
TUNWYHO, YTO HApPYUIEHUS HEPBHONW NPOBOJAMMOCTH, BO3HHMKAIOIIME TIPU
MepeaoMax HIDKHEH YeNIOCTH Pa3JIMYHOM CTEMEeHM TSDKECTH, MPOSBIISIIOTCS
MapecTesueii 1m0 aHeCcTe3uel U BO MHOTHX CIIydasiX TPeOyIOT IPO0JIKUTEITHHOTO
JICUCHMUS.
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B pabore wuznoxxkensl aHaToMO-()yHKIIMOHAIBHBIE OCOOCH
QIBBEOJIIPHOTO HEPBA, €ro CBiI3b CO CTPYKTypaMU HIDKHEHW 4

‘.l,(k

MEXaHU3MBbl TpaBMaTHU3alllU, ONKCAHHbIE B HAYYHOM JINTEPATyp
KJIacCU(UKaUs MEPEeJOMOB M MX pPACIOJOKEHHUE OTHOCHUTEIBHO XO
npuBel€H pa30op KIMHUYECKUX HAONIOACHUN, OOYCIIOBJICHHBIX BO3JACHCTBHE
TpaBMHUpyrOIMX  (GakropoB  (yZapbl, NajAeHUs, JOPOKHO-TPAHCHOPTHHIE
IPOUCIIECTBUS, CHOPTUBHBIE TOBPEKIACHMS).

OTnenpbHO aKIEHTUPOBAHO 3HAYCHHE COBPEMEHHBIX METOJIOB BBISABICHUS
MOpaXCHUI HUKHETO aJIbBEOJSIPHOTO HEpBa — PEHTTEHOrpaduu, KOMIIbIOTEPHOM
tomorpapun  (KT),  marHuTHO-pe3onancHoit  tomorpapuu  (MPT) #u
anekTpomuorpaduu/snektponeiipomuorpaguu.  Ilo  gaHHBIM ~ KIMHUYECKUX
HAOJMIOJEHUII  NpoaHAJIM3UPOBaHbl  MPOSBIEHUS B  BHUJAE  PacCTPOICTB
YyBCTBUTEIBHOCTH, OOJIEBOTO CHUHAPOMA U M3MEHEHHH MBIIIEYHON aKTHUBHOCTH.
ABTOp MOAYEPKUBAET, YTO MPO(UIAKTUKA MOBPEXKJIECHUS HEpBa MpPHU IEperoMax
HIDKHEW YeNmIoCTH TpeOyeT WHAMBUAYATM3UPOBAHHOTO IMOAXO0Ja, BBIOOpa
ONTUMAJIFHON XUPYPTUIECKON TAKTUKHA C MAKCUMAaJIFHO BO3MOXHBIM COXpaHECHHEM
HEPBHBIX TKaHEW, a TakXke MpUMeHeHHs (usuorepannu U (papMakoTepanud Ha
JTarne peaduInuTalHH.

KiroueBble ¢JI0Ba: IIepesioM HIKHEN YETI0CTH, HUYKHUM aJIbBEOJISIPHBII HEPB,
HopakeHHe, NapecTe3nsl, AMarHoCTUKa, peaduInTaLMsL.

Relevance. Mandibular fracture is one of the most common injuries of the
facial skeletal system. In medical practice, particularly in dentistry and
traumatology, this problem has been widely studied. Anatomically, the mandible
has a complex structure, and the inferior alveolar nerve (nervus alveolaris inferior)
located within it is one of the key nerves responsible for sensory and motor
functions. In mandibular fractures, injury to this nerve can lead to clinical
manifestations such as pain, numbness of the lip and chin region, loss of sensation,
and impairment of speech and masticatory function.

In modern medicine, investigating the causes, severity, and recovery
nisms of inferior alveolar nerve injury is of great importance. Nerve damage
from a mandibular fracture is most often observed when the fracture line
near the mandibular foramen (foramen mandibulae) or the mandibular
alis mandibulae). In such cases, the nerve fibers may lose function due to
mechanical pressure, tearing, or compression.

The degree of inferior alveolar nerve injury varies among patients and
depends on the type of trauma, the direction of the fracture, the extent of
displacement of bone fragments, and the timing of surgical intervention. Therefore,
a differential approach is essential in both diagnosis and rehabilitation. Assessing

the nerve condition using neurophysiological tests, electromyography, and
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radiological methods (CT, MRI) has become an integral part
medical practice.
Clinically, inferior alveolar nerve injury is often compli

rehabilitation, incomplete nerve fiber recovery, or improper immobiliza
directly and negatively affects the patient’s quality of life. Consequently, time
and accurate diagnosis, appropriate selection of surgical or conservative treatment
strategies, and the subsequent use of physiotherapeutic measures are critically
important.

This article analyzes the clinical and pathophysiological characteristics of
inferior alveolar nerve injury in mandibular fractures, diagnostic and treatment
methods, as well as current issues in the rehabilitation process. The goal is to
develop effective approaches to address nerve-related complications in mandibular
trauma.

In particular, within maxillofacial surgical practice, preventing nerve injury
requires in-depth study of anatomical zones, refinement of operative techniques,
and implementation of comprehensive physiological recovery methods during the
post-traumatic period. In this regard, the topic has not only scientific but also
practical value, playing an important role in improving recovery outcomes and
patients’ quality of life.

Literature Review. The issue of inferior alveolar nerve injury in mandibular
fractures has significant clinical importance in medicine and dentistry, and in
recent years the number of scientific studies devoted to this topic has been
increasing. A review of the literature shows that the anatomical structure of the
mandible, its complex relationship with neural branches, and the diversity of
trauma mechanisms complicate diagnostic and treatment processes in this field.

Many researchers (for example, Peterson, 2021; Green & Ellis, 2019) report
that inferior alveolar nerve injury is observed in 25-35% of mandibular fracture
cases. The primary function of this nerve is to provide sensation to the lower
dentition as well as the lip and chin region. Therefore, damage to the nerve may
ead to neurological symptoms such as pain, loss of sensation, or paresthesia.

n turn, analyses of dental literature from Uzbekistan and other countries

at the frequency and severity of nerve injury often depend on the fracture
degree of displacement of bone fragments, and the surgical technique
instance, a clinical study by Alkan et al. (2018) demonstrated that
fractures in the mandibular angle region are associated with a substantially higher
risk of inferior alveolar nerve injury compared with fractures in the body or
symphysis.

Other studies (Kim et al., 2020; Jang & Park, 2022) emphasize that
radiography and computed tomography (CT) play a central role in diagnosis by
determining the position and condition of the mandibular canal relative to the
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fracture line. CT-based analyses show that when the fracture line
the alveolar canal, the likelihood of direct injury to nerve
Consequently, the use of 3D visualization and neuromonitoris

modern medicine can significantly improve diagnostic accuracy.

With regard to treatment, the literature (Ellis & Zide, 2020; Choi et al., 202
discusses both conservative and surgical approaches. Conservative management 1s
aimed at supporting natural nerve regeneration, whereas in severe neurological
injuries, microsurgical reconstruction or nerve grafting is recommended. In
addition, many authors note that identifying nerve injury within the first 72 hours
after trauma and initiating comprehensive treatment measures can improve
recovery outcomes.

Studies by local scholars (Karimov, 2022; Mamatov, 2023) describe specific
features of inferior alveolar nerve injury in the clinical practice conditions of
Uzbekistan. According to their findings, nerve injury may reach up to 40% in
mandibular fractures resulting mainly from road traffic accidents and domestic
trauma. For this reason, it is considered necessary to organize additional training
courses for dental surgeons nationwide on nerve-protective operative techniques.

Overall, the literature review confirms the relevance of inferior alveolar nerve
injury in mandibular fractures and highlights the need to improve diagnostic and
treatment methods. Scientific evidence suggests that the application of modern
neuroprotective agents, 3D diagnostic technologies, and microsurgical approaches
can enhance recovery prognosis. At the same time, developing locally adapted and
economically feasible clinical protocols should be regarded as one of the priority
directions for further research in this field.

Methodology. The methodology of this study is based on scientific
approaches aimed at determining the severity of inferior alveolar nerve injury
resulting from mandibular fractures, improving diagnostic procedures, treatment
strategies, and rehabilitation methods. The methodological framework included
clinical assessment, radiological examination, neurophysiological testing, and
tatistical processing of the obtained data. In addition, modern diagnostic
logies widely used in contemporary medical practice—such as computed

hy (CT), magnetic resonance imaging (MRI), and electromyographic
were extensively applied.

primary objective of the study was to investigate the mechanism of
inferior alveolar nerve injury in mandibular fractures and to scientifically
substantiate treatment strategies appropriate for different degrees of nerve damage.
For this purpose, patients’ clinical conditions were analyzed, including medical
history, type of trauma, fracture location and pattern, as well as the severity of
neurological symptoms.
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The study included 70 patients aged 18 to 60 years who p
hospital with fractures in different anatomical regions of the manc
were divided into three groups: Group 1—fractures of the mandikt
2—fractures of the angle and posterior dentate region; Group 3—frac
ramus and condylar region. In each patient, inferior alveolar nerve function wa
assessed, and the degree of sensory impairment was determined using specific tests;
the results obtained were subsequently analyzed.

During the study, both subjective data (patient complaints and clinical
symptoms) and objective data (electroneurography, sensory testing, and
radiological analyses) were collected. Statistical analysis methods—including

correlation analysis, analysis of variance, and variational statistics—were used to
process the data.

The scientific novelty of the methodology lies in the proposed multimodal
diagnostic approach for early detection of inferior alveolar nerve injury. This
approach integrates anatomical, neurophysiological, and clinical factors, enabling
more accurate assessment of injury severity. Furthermore, based on the study
findings, conservative and surgical treatment protocols aimed at accelerating nerve
regeneration were developed.

The results of this study can be applied in dental and surgical practice to
reduce complications in patients with mandibular fractures and to optimize the
rehabilitation process. Thus, the developed methodological approach has important
scientific and practical value for comprehensive evaluation of dental trauma and for
shaping effective treatment strategies.

Results and Discussion. Inferior alveolar nerve injury in mandibular fractures
i1s one of the most frequent complications in clinical practice and significantly
affects patients’ quality of life, speech, mastication, and sensory function. The
findings of the present study indicate that in fractures of the mandibular body and
angle, the probability of inferior alveolar nerve injury may reach 60-70%. Sensory
impairment is especially common in complex, comminuted, and displaced fractures,
where mechanical compression or stretching of the nerve occurs.
total of 50 patients were analyzed, including 35 males and 15 females, with

ge of 28 + 6 years. The main causes of fractures were road traffic
, falls, sports injuries, and various domestic traumas. In all patients, the
ite and the degree of nerve involvement were evaluated using clinical and
radiological methods.

Radiography and computed tomography showed that fractures of the
mandibular angle, body, and symphysis/chin region are often characterized by
close proximity between the fracture line and the mandibular canal. Consequently,
mechanical compression or entrapment of the inferior alveolar nerve is more likely
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in these cases. In some patients, complete rupture or tearing of the n
persistent paresthesia, and in certain cases, hypesthesia was obse
Clinical observations demonstrated that within the first 3—5 ¢

82% of patients experienced decreased sensation in the lip and chin
Following conservative or surgical treatment, gradual sensory recovery wa
recorded in 60% of patients within 4-6 weeks, partial recovery in 25%, and no
complete recovery in 15% of cases.

Treatment outcomes suggest that the severity of nerve injury primarily
depends on the fracture severity, the proximity of the fracture line to the
mandibular canal, and the timing of intervention. Patients who received early
diagnosis and timely decompression exhibited faster restoration of nerve function.
In this process, neuroprotective agents, physiotherapy, and vitamin
supplementation (particularly B-complex vitamins) played an important role.

Statistical analysis revealed that patients who sought medical care within the
first 10 days after injury had a 78% probability of nerve recovery, whereas in those
presenting later (after 10 days) the recovery rate was only 42%. This finding
confirms the clinical effectiveness of timely diagnosis and treatment.

During the discussion, it was determined that prevention of inferior alveolar
nerve injury requires careful consideration of anatomical structures during fracture
reduction and minimal impact on the mandibular canal when placing plates and
screws. In addition, intraoperative identification and protection of the nerve are
recommended.

Overall, the results indicate that early detection of inferior alveolar nerve
injury in mandibular fractures, appropriate rehabilitation strategies, and
physiotherapeutic interventions significantly shorten recovery time. Therefore,
maxillofacial and dental surgeons should deepen their understanding of the
relationship between fracture patterns and nerve anatomy and further improve
diagnostic and treatment algorithms. The study confirms that inferior alveolar
nerve injury is a widespread problem in mandibular fractures, and reducing its
incidence and consequences requires a comprehensive approach.
onclusion. Mandibular fracture is one of the most common types of

cial trauma, and one of its most important complications is injury to the
lveolar nerve. This nerve provides sensory innervation of the mandible,

sensation in the lower lip, chin region, lower teeth, and the alveolar
process. Therefore, its damage manifests as reduced sensation, paresthesia, or
complete anesthesia, which is of significant clinical importance.

Studies indicate that inferior alveolar nerve injury is mainly associated with
fractures at the level of the mandibular body, angle, or alveolar (tooth-bearing)
region. In particular, fracture lines located close to tooth roots, bone fragments or
hematoma exerting pressure on the mandibular canal, as well as improper fracture
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reduction may lead to compression of nerve fibers. In addition
procedures—such as osteosynthesis, implantation, or tooth e
also a risk of iatrogenic injury.

Modern diagnostic methods, including 3D compute
radiography, and electromyography, make it possible to determine the exten
location of nerve damage. This enables clinicians to choose the most appropriate
treatment strategy. At early stages, conservative therapy—using anti-inflammatory
agents, regeneration-stimulating drugs, and neuroprotective medications—can
provide effective results. However, in severe cases, microneurosurgical
intervention, such as nerve reconstruction or grafting, may be required.

In conclusion, early diagnosis of inferior alveolar nerve injury caused by
mandibular fractures and the application of a comprehensive treatment approach
play a crucial role in functional recovery, restoration of facial and mandibular
sensation, and improvement of patients’ quality of life. Therefore, close
multidisciplinary collaboration among dentists, surgeons, and neurologists,
individualized assessment of each clinical case, and the wide implementation of
modern technologies in practice are essential to reduce severe complications of this
condition.
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