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Rezumat

Introducere. Lezarea ramurilor nervului
trigemen in timpul interventiilor chirurgicale
in teritoriul oro-maxilo-facial este o compli-
catie rar intalnitd, dar cu o rezonan{d majora.
Etiologie. Ramurile nervului trigemen pot fi
afectate in timpul anesteziei, separdrii §i de-
colarii lamboului mucoperiostal, in timpul
fracturilor de mandibula, in timpul extractiei
dentare iar preponderent aceasta poate fi lezat
in timpul manoperei de forare a neoalveolei in
interventiile de insertie a implantelor dentare
endoosoase si in timpul extractiei molarului
3 inferior. Histopatologie. Leziunile nervului
trigemen pot fi cauzate de compresie, intinde-
re, lezarea completd sau partiald a integritaii fi-
brelor nervoase, in urma cireia pot apdrea mo-
dificiri neurosenzoriale, de temperaturd si du-
rere. Leziunile traumatice ale axonilor pot fi de
diferite grade de complexitate, deosebindu-se
urmatorii termeni: neuropraxia, axonotmesis
si neurotmesis. Evaluarea leziunilor trauma-
tice ale nervului trigemen. Pentru a identifica
si determina amploarea tulburérilor se folosesc
atat teste de diagnostic obiective, cét si subiec-
tive, care sunt impartite in mod conventional
in: mecanoceptive (rdspuns la stimuli meca-
nici si compresie) si recunoasterea stimulilor
termici, care sunt clasificate drept proceduri
de diagnostic nociceptive (senzatie de durere).
Tratament. Tratamentul conservator constd in
gestionarea durerii §i a inflamatiei prin obser-
vatia atentd in dinamicd a pacientului pentru
a evalua in mod continuu simptomele. Tra-
tamentul chirurgical urmareste metodele de
decompresie a nervului in cazul in care tulbu-
rarile nervoase su survenit ca urmare e com-
presiunii din partea structurilor adiacente sau
de inléturare a factorului cauzal in acele cazuri
cand se denotd prezenta unor corpi straini.

Summary

Introduction: Injuries to the branches of
the trigeminal nerve during surgical inter-
ventions in the maxillofacial region are rare
but significant complications. Etiology: The
branches of the trigeminal nerve can be af-
fected during anesthesia, separation and el-
evation of the mucoperiosteal flap, jaw frac-
tures, dental extractions, and predominantly
during drilling in the creation of a neoalveolus
in endosseous dental implant placement pro-
cedures and during lower third molar extrac-
tions. Histopathology: Trigeminal nerve in-
juries can result from compression, stretching,
complete or partial damage to nerve fiber in-
tegrity, leading to neurosensory, temperature,
and pain changes. Traumatic axonal injuries
can have varying degrees of complexity, dif-
ferentiated by the terms neuropraxia, axonot-
mesis, and neurotmesis. Evaluation of trau-
matic trigeminal nerve injuries: To identify
and assess the extent of disorders, both objec-
tive and subjective diagnostic tests are used.
These tests are conventionally categorized as
mechanoreceptive (response to mechanical
stimuli and compression) and the recogni-
tion of thermal stimuli, which are classified as
nociceptive diagnostic procedures (sensation
of pain). Treatment: Conservative treatment
involves managing pain and inflammation
through continuous monitoring of the patient
to evaluate symptoms. Surgical treatment in-
volves methods for nerve decompression in
cases where nerve disorders result from com-
pression by adjacent structures or removal of
the causal factor in cases where the presence
of foreign bodies is noted. Conclusions: Infe-
rior alveolar nerve (IAN) injuries can occur
for various reasons, including trauma, den-
tal procedures, or surgical interventions in




Concluzii. Leziunile nervului alveolar inferior
(NAI) pot surveni din diverse cauze, inclusiv
traume, proceduri stomatologice sau interven-
tii chirurgicale in regiunea maxilofaciald. Ma-
nagementul acestor leziuni vizeaza restaurarea
functiei nervului si ameliorarea deficitelor sen-
zoriale.

Cuvinte cheie: nervul alveolar inferior, le-
ziuni nervoase, implantare dentard.

Introducere

Lezarea ramurilor nervului trigemen in timpul
interventiilor chirurgicale in teritoriul oro-maxilo-
facial este o complicatie rar intalnitd, dar cu o rezo-
nan{d majora.

Nervul alveolar inferior (NAI) este o ramura sen-
zitiva ale nervului mandibular (V3), acesta fiind di-
viziunea a treia a nervului trigemen. NAI furnizeaza
inervatie senzoriald somaticé barbiei, buzei inferioa-
re, gingiei vestibulare inferioare, molarilor, premola-
rilor si osului alveolar. [7].

Etiologie

Ramurile nervilor regiunii OMF pot fi lezate in
timpul procedurilor medicale efectuate la nivelul
etajelor mijlociu si inferior ale fetei. Fibrele nervoase
poate filezate de traumatisme, inflamatii. Cel mai des,
ramurile nervului trigemen sunt afectate in timpul
anesteziei, separarii si decolarii lamboului mucope-
riostal, in timpul fracturilor de mandibula, in timpul
extractiei dentare, s.a. de aceea este important pentru
medicii stomatologi sd poata identifica i gestiona in
mod corespunzitor aceste leziuni pentru a minimiza
riscul de deficit neurosenzoriale permanent [8, 10].

Tabelul 1. Factorii etiologici si mecanismele leziuniler nervoase
Factor

the maxillofacial region. The management of
these injuries aims to restore nerve function
and improve sensory deficits.

Keywords: inferior alveolar nerve, nerve
injuries, dental implantation.

Introduction

Injury to branches of the trigeminal nerve during
surgical interventions in the oral and maxillofacial
territory is a rarely encountered complication but one
with significant implications. The inferior alveolar
nerve (IAN) and the lingual nerve (LN) are sensory
branches of the mandibular nerve (V3), which is the
third division of the trigeminal nerve. IAN provides
sensory innervation to the chin, lower lip, lower ves-
tibular gingiva, molars, premolars, and alveolar bone.
LN provides sensory innervation to the lingual oral
gingiva and the anterior two-thirds of the tongue.

Etiology

The branches of the nerves in the OMF region can
be damaged during medical procedures performed in
the middle and lower regions of the face. Nerve fibers
can be injured due to trauma and inflammation. Most
commonly, branches of the trigeminal nerve are af-
fected during anesthesia, separation, and dissection of
the mucoperiosteal flap, during mandibular fractures,
during dental extractions, and so forth. Therefore, it
is important for oral surgeons to be able to properly
identify and manage these injuries to minimize the
risk of permanent neurosensory deficits.

Table 1. Etiological Factors and Mechanisms of Nerve Injuries.

Intrao-

L . Factor etiologic .
etiologicin- Mecanism Mecanism
postoperator
traoperator
Anestezia locala si loco-regionald traumatica
Leziuni chimi- | Indirect: edem | Trauma cu acul Indirect:
ce (citotoxice) | endoneurial, com- | deinjectiea hematom cu
cauzatede | presiesiischemie |vaselordesange | fibrozd reactivd
substanta secundard epineurialesaua| siformare de
anestezicd | pirect: degenerarea | arterei alveolare | cicatrici, compre-
NAI inferioare sie si ischemie
, secundara
Inteparea | Direct: sectionarea
fibrei nervoase| mai multor fibre
cuacul | NAlsia fasciculelor
intreqi
Forarea neoalveolei in vederea inserdrii implanturilor dentare endoosoase
Intruzie parfi- | Indirect: hematom | Leziunitermice | Indirect: infla-
aldin canalul | siischemie secun- matia osuluisia
mandibular dara NAI cu ischemie
secundara
Intruzie totala | Direct: traumatisme
incanalul | mecanice — secti-
mandibular |onarea sau lacerarea

si/sau compresia
siischemia primard
aNAI

perative Postoperative
S Mechanism aetiological | Mechanism
aetiological
factor
factor
Traumatic local and loco—regional anesthesia
Chemical |Indirect: endoneurial|  Injection Indirect:
(Cytotoxic) | oedema, compres- | needle trauma | hematoma with
Injuries | sionand secondary | to epineurial | reactive fibrosis
Caused by the ischemia blood vessels or |and scar formati-
Anesthetic | Direct: AN degene- | inferior alveolar | on, compression
Substance ration artery and secondary
ischemia
Injection  |Direct: transection of
needle multiple IAN fibres
and entire fascicles
Drilling the neoalveolus for the placement of endosseous dental
implants.
Partial intru- | Indirect: hematoma | Thermal injury Indirect:
sionintoMC |  and secondary inflammation
ischemia of bone and IAN
with secondary
ischemia
Total intrusi- | Direct: mechanical
oninto MC |trauma — encroach,
transection, or
laceration and/or
compression and

primary ischemia
of IAN
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Fig. 1. Lezarea fasciculului nervos alveolar inferior in urma inserarii
implantului
Fig. 1. Injury to the inferior alveolar nerve bundle following implant
insertion

Preponderent lezarea nervului alveolar inferior se
produce in timpul manoperei de forare a neoalveolei
in interventiile de insertie a implantelor dentare en-
doosoase si in timpul extractiei molarului 3 inferior.
(9]

Deoarece restaurarea fibrelor nervoase lezate este
destul de problematicd, cea mai buna tacticd pentru
tratarea unor astfel de complicatii este preventia. Prin
urmare, este extrem de important ca medicul sa inte-
leaga caracteristicile histologiei si anatomiei nervilor
regiunii maxilo-faciale si s fie informat despre simp-
tomele care insotesc cel mai adesea leziunile acestea.

De asemenea, clinicianul trebuie si {ind cont de
aspectele diagnosticului diferential pentru a stabili
corect cauza dezvoltdrii anumitor simptome, pe baza
careia in viitor va trebui s efectueze un tratament
adecvat.

Epidemiologie

Incidenta raportata a leziunilor NAI variazd in
cadrul literaturii de specialitate si depinde in mare
mdsurd de etiologia leziunii. Leziunile nervoase le-
gate de injectia anestezica locald sunt rare, iar pa-
cientii tind sa recupereze functia nervoasd spontan
(85-94%).

Extractia celui de-al treilea molar mandibular
este principala cauza chirurgicald a leziunilor NAI,
dar ratele variazd in functie de experienta si tehnica
medicului chirurg [1]. Un studiu din 2012 publicat
de Guerrero si colab. au raportat leziunile NAI in
proportie de 0,4 pand la 13,4% [13], incidenta dis-
functiei nervului alveolar inferior variind intre 0 si
1,6% [14,15].

In implantologie, incidenta leziunilor nervoase
temporare variazd de la 0 la 24%, iar cea a leziunilor
persistente variaza de la 0 la 11%.

In ceea ce priveste leziunile non-iatrogene, inci-
denta leziunilor NAI cauzate de fractura mandibula-
ra traumatica este de 46 pana la 81%. [13]

Histopatologie
Nervul trigemen este a cincea si cea mai mare pe-
reche de nervi cranieni, care consta din urmatoarele
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Fig. 2. Raport intim cu canalul mandibular a apexului radacinii
M3 inferior

Fig. 2. Intimate relationship with the mandibular canal at the apex
of the inferior M3 root

The predominant injury to the inferior alveolar
nerve occurs during the drilling procedure of the
neoalveolus in endosseous dental implant insertions
and during the extraction of the lower third molar. [9]

Since the restoration of damaged nerve fibers is
quite problematic, the best approach to treating such
complications is prevention. Therefore, it is extreme-
ly important for the physician to understand the his-
tological and anatomical characteristics of the nerves
in the maxillofacial region and to be informed about
the symptoms that most commonly accompany these
injuries.

Furthermore, the clinician must consider aspects
of differential diagnosis to correctly determine the
cause of certain symptoms, based on which appro-
priate treatment will need to be performed.

Epidemiology

The reported incidence of IAN (Inferior Alveo-
lar Nerve) and LN (lingual nerve) injuries varies in
the specialized literature and largely depends on the
etiology of the injury. Nerve injuries related to lo-
cal anesthetic injection are rare, and patients tend to
spontaneously recover nerve function (85-94%).

Extraction of the lower third mandibular molar
is the primary surgical cause of IAN injuries, but the
rates vary depending on the surgeon’s experience
and technique [1]. A 2012 study published by Guer-
rero et al. reported IAN injuries ranging from 0.4%
to 13.4% [13], with the incidence of inferior alveolar
nerve dysfunction ranging from 0 to 1.6% [14,15].

In implantology, the incidence of temporary
nerve injuries ranges from 0 to 24%, while that of
persistent injuries varies from 0 to 11%.

As for non-iatrogenic injuries, the incidence of
IAN injuries caused by traumatic mandibular frac-
ture is 46% to 81% [13].

Histopathology

The trigeminal nerve is the fifth and largest
pair of cranial nerves, consisting of the following
branches: the ophthalmic nerve (V1), the maxillary
nerve (V2), and the mandibular nerve (V3). The



ramuri: nervul oftalmic (V1), nervul maxilar (V2) si
nervul mandibular (V3). Nervul mandibular este cea
mai mare ramura este mixtd, are atat ramuri moto-
rii, cat senzitive. In timpul procedurii de implanta-
re, fibrele motorii ale nervului mandibular nu sunt
afectate, deoarece se ramificd din ramura principald a
V3 inainte de a intra in gaura mandibulard, insi cele
senzitive pot fi lezate in timpul efectudrii anesteziei la
spina Spix (mai rar) si mai des din cauza planificérii
incorecte a procedurii de insertie a implantelor den-
tare endoosoase la nivel mandibular. [12]

Unitatea structurald principald a unui nerv este
fibra nervoasa. Structura V3 este dominatd de fibrele
nervoase mielinice. Fiecare axon si celuld Schwann
sunt acoperite de tesut conjunctiv numit endonerv.
Grupuri de fibre nervoase formeazd manunchiuri
care sunt inconjurate de epinerv. Deteriorarea ori-
cérei parti a fasciculului nervos poate duce la afec-
tarea neurosenzoriald. Nervul trigemen este format
din 7000-12000 de axoni, iar numarul de fascicule
variaza in diferite pérti ale regiunii maxilo-faciale.
Nervul alveolar inferior este polifascicular (format
din mai mult de 10 fascicule), in timp ce nervul lin-
gual contine doar céteva structuri nervoase similare.
Deoarece nervul alveolar inferior este format de un
numadr mare de fascicule nervoase, abilitatile sale re-
generative sunt, semnificativ mai mari in comparatie
cu nervul lingual. [8]

Sunt utilizatea doud sisteme de clasificare a seve-
ritatii leziunilor nervoase bazate pe modificéri histo-
logice Seddon si Sunderland. [16,17]

Tipuri de leziuni nervoase: leziunile nervului tri-
gemen pot fi cauzate de compresie, intindere, lezarea
completd sau partiala a integritatii fibrelor nervoase,
in urma céreia pot aparea modificiri neurosenzoriale
(la atingere, presiune), temperatura si durere. Astfel
de patologii afecteazd in mod semnificativ confortul
si capacitatea pacientului de a vorbi, de a manca, de
a se barbieri, de a se machia, de a se spila pe dinti
si de a bea in mod normal. In plus, tulburarile ne-
urosenzoriale afecteaza si capacitatea pacientului de
a interactiona normal in societate. Semnele acestor
patologii pot fi identificate direct in timpul interven-
tiei chirurgicale (daca exista un simptom de durere)
sau in timpul monitorizarii pe termen lung a starii
pacientului. Pentru a descrie leziunile traumatice ale
axonilor de diferite grade de complexitate, se folosesc
urmatorii termeni: [5]

Neurapraxia — este cea mai usoara traumatica
formd de leziune traumatica a nervilor periferici. Se
caracterizeazd prin demielinizare segmentara focald
la locul leziunii fard intreruperea continuitatii axo-
nilor si a tesuturilor conjunctive din jur, iar mecanis-
mul leziunii este asociat cu intinderea sau compresia
cu corticala peretelui superior a canalului mandibu-
lar, cu cheagul sanguin format in neo alveol, sau ru-
megusul osos in directia apicald propulsat in canalul
mandibula in timpul infiletarii implantului. De obi-
cei, sensibilitatea revine la normal in céteva zile sau
saptdmani.

mandibular nerve is the largest branch and is mixed,
containing both motor and sensory branches. Dur-
ing the implantation procedure, the motor fibers of
the mandibular nerve are not affected because they
branch off from the main V3 branch before enter-
ing the mandibular foramen. However, the sensory
fibers can be damaged during anesthesia at the Spix’s
spine (less commonly) and more often due to in-
correct planning of the endosseous dental implant
insertion procedure in the mandibular region [12].
The main structural unit of a nerve is the nerve fi-
ber. The structure of V3 is dominated by myelinated
nerve fibers. Each axon and Schwann cell are covered
by connective tissue called endoneurium. Groups of
nerve fibers form bundles surrounded by perineuri-
um. Damage to any part of the nerve bundle can lead
to neurosensory impairment. The trigeminal nerve
is composed of 7,000-12,000 axons, and the number
of fascicles varies in different parts of the maxillo-
facial region. The inferior alveolar nerve is polyfas-
cicular (composed of more than 10 fascicles), while
the lingual nerve contains only a few similar nerve
structures. Because the inferior alveolar nerve is
composed of a large number of nerve fascicles, its re-
generative abilities are significantly higher compared
to the lingual nerve [8]. Two systems of classifying
the severity of nerve injuries based on histological
changes are used: Seddon and Sunderland [16,17].
Types of nerve injuries: Trigeminal nerve injuries
can be caused by compression, stretching, complete
or partial damage to nerve fiber integrity, resulting
in neurosensory changes (touch, pressure, tempera-
ture, and pain). Such pathologies significantly affect
the patient’s comfort and ability to speak, eat, shave,
apply makeup, brush teeth, and drink normally. In
addition, neurosensory disturbances also affect the
patient’s ability to interact normally in society. Signs
of these pathologies can be identified directly during
surgery (if there is a pain symptom) or during long-
term patient monitoring. To describe traumatic in-
juries of axons of different degrees of complexity, the
following terms are used: [5]

Neurapraxia — it is the mildest traumatic form
of peripheral nerve injury. It is characterized by fo-
cal demyelination at the site of injury without inter-
rupting the continuity of axons and the surrounding
connective tissue. The mechanism of the injury is as-
sociated with stretching or compression of the corti-
cal wall of the superior mandibular canal, with the
blood clot formed in the neo-alveolus, or with bone
fragments propelled apically into the mandibular ca-
nal during implant placement. Typically, sensitivity
returns to normal in a few days or weeks.

In the case of nerve stretching or compression,
the perineurium protects the nerve bundles from
damage. However, stretching the nerve by more
than 30% can cause structural injuries. When the
nerve’s integrity is completely disrupted, symptoms
of anesthesia and a decrease in certain sensory func-
tions develop. When the integrity of the nerve fiber

a
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In caz de intindere sau
compresie a nervului, peri-
nervul protejeazd fasciculele
de lezare. Cu toate acestea, in-
tinderea nervului cu mai mult
de 30% poate provoca leziuni
structurale. Cind integritatea
nervului este complet pertur-
bata, se dezvoltd simptome de
anestezie si o scidere a anu-
mitor functii senzoriale. Cand
integritatea fibrei nervoase este
partial intreruptd, pot fi obser-
vate diferite simptome de dete-
riorare, inclusiv disestezie.

Axonotmesis — Axonotme-
za este un termen folosit pentru
a descrie o leziune nervoasd
severd, care se observa in mod =
obisnuit la nervii periferici, care

provoacéd perturbarea axonului
si a tecii de mielind a nervului,
dar lasa structurile de sustinere
ale celulelor intacte. Axonotme-
za nu afecteaza de obicei tesutul
conjunctiv al nervului, inclusiv
epinervul si perinervul insd se
dezvolta procesele de degene-
rare §i regenerare a acestuia, dar
axonul in sine nu isi pierde inte-
gritatea, sensibilitatea se norma-
lizeaza in 2-4 luni. Totusi, sensi-
bilitatea dupé recuperare poate
fi putin mai mica decét inainte
de interventie, iar in unele ca-
zuri clinice se caracterizeaza prin disestezie insotitoare.

Neurotmesis — afectarea nervului, cu lezarea in-
tegritatii, prognosticul pentru restabilirea sensibilita-
tii normale este nefavorabil.

In unele cazuri are loc afectarea nervului perife-
ric, manifestdndu-se prin degenerescenta Walleriand
(degenerescenta anterogradd), care este un proces
degenerativ la nivelul unei fibre nervoase rupte, inso-
tit de degenerarea cilindraxului distal de locul afec-
tat. Descris pentru prima data in 1850 de neurofizio-
logul britanic Augustus Waller (1816—1870) in timp
ce studia nervii de broaste prin disecatie.[1] Dupa
deteriorare, celulele Schwann se inmultesc la locul
axonului deteriorat, iar cresterea de-a lungul acestor
celule incepe de la capitul central al axonului deteri-
orat in asa mod are loc procesele de regenerare, care
continua cateva saptamani si chiar luni. Necroza axo-
nala se dezvoltd distal de locul intersectiei traumati-
ce. Degenerarea in astfel de cazuri este progresiva si
ireversibila si dureaza pand la 18 luni. Capacitatea de
vindecare a zonei nervoase afectate este influentatd
de factori precum starea generald de sanitate a pa-
cientului, varsta si tipul de leziune. Un punct cheie
in procesul de recuperare a nervilor dupa lezare este
formarea de tesut cicatricial in zona endonervului.
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Fig. 3. Neuropraxia (schemd)
Fig. 3. Neuropraxia (scheme)
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Fig. 4. Axonotmesis (schema)
Fig. 4. Axonotmesis (scheme)

Fig. 5. Neurotmesis (schemd)
Fig. 5. Neurotmesis (scheme)

Fig. 6. Degenerescentd Walleriana (schemd)
Fig. 6. Wallerian degeneration (scheme)

is partially interrupted, vari-
ous symptoms of impairment,
including dysesthesia, can be
observed.

Axonotmesis — Axonot-
mesis is a term used to de-
scribe a severe nerve injury
commonly seen in peripheral
nerves, causing disruption of
the nerve’s axon and myelin
sheath while leaving the sup-
porting structures of the cells
intact. Axonotmesis typically
does not affect the connective
tissue of the nerve, including
the epineurium and perineu-
rium, but the processes of de-
generation and regeneration
occur. However, the axon itself
does not lose its integrity, and
sensitivity normalizes within
2-4 months. Nevertheless,
sensitivity after recovery may
be slightly lower than before
the intervention, and in some
clinical cases, it is character-

— ized by accompanying dyses-
2 - F0 thesia.

- Neurotmesis is the term
used to describe nerve injury
with disruption of the nerve’s
integrity, and the prognosis
for restoring normal sensitiv-
ity is unfavorable. This type of
nerve injury typically results
in permanent damage and a poor outlook for regain-
ing normal sensory function.

In some cases, peripheral nerve damage occurs,
manifested by Wallerian degeneration (anterograde
degeneration), which is a degenerative process in a
severed nerve fiber, accompanied by the degenera-
tion of the distal axon beyond the affected area. It
was first described in 1850 by the British neurophysi-
ologist Augustus Waller (1816—1870) while study-
ing frog nerves through dissection. After injury,
Schwann cells proliferate at the site of the damaged
axon, and growth along these cells begins from the
central end of the damaged axon, initiating the re-
generation process, which can continue for several
weeks or even months. Axonal necrosis develops dis-
tal to the traumatic site. Degeneration in such cases is
progressive and irreversible, lasting up to 18 months.
The ability of the affected nerve area to heal is influ-
enced by factors such as the patient’s overall health,
age, and the type of injury. An important aspect of
nerve recovery after injury is the formation of scar
tissue in the endoneurial area.

The International Association for the Study of
Pain has standardized the nomenclature for traumat-
ic nerve injuries. In particular, the definition of the

celuld imund



Asociatia Internationald pentru Studiul Durerii a
standardizat nomenclatura privind leziunile nervoa-
se traumatice. In special, definitia termenului pares-
tezie, care a fost folosit anterior pentru a se referi la
pierderea senzatiei, a fost schimbata.

Terminologia actuala ofera urmatoarele definitii:

o parestezie — o modificare a sensibilitatii fara

disconfort insotitor;

o disestezie — o modificare a sensibilitétii, inso-

tita de senzatii neplicute;

o anestezie — pierderea senzatiei.

Pentru descrierea modificérilor functiilor neuro-
senzoriale pot fi folositi termentii:

o alodinie (aparitia durerii la stimuli care in

mod normal nu provoaci durere);

o cauzalgie (prezenta durerii arzitoare persis-

tente);

o hipoestezie (sensibilitate scizuta la actiunea

stimulilor);

o hiperestezie (cresterea sensibilitatii la actiu-

nea diferitor factori iritanti).

Evaluarea leziunilor traumatice ale nervului
trigemen

Nervul alveolar inferior este cel mai des afectat
in timpul instaldrii implanturilor dentare se carac-
terizeaza prin anestezie, parestezie sau disestezie la
nivelul pielii, buzei inferioare, obrazului si gingiilor
péana la al doilea molar. Pacientii cu lezarea nervului
lingual au gend de salivatie necontrolata, muscarea
limbii, senzatie de arsuri la stomac, pierderea gustu-
lui, modificari ale functiei de vorbire si de deglutitie,
amorteald a mucoasei si a limbii. Zonele cu sensibi-
litate modificatd sunt cartografiate (atat in functie de
locatie, cat si de zona zonei afectate). Astfel, este po-
sibil sd se monitorizeze modificérile tuturor parame-
trilor in viitor si sd se determine dacé pacientul are
nevoie de tratament paliativ. [14] Pentru a identifica
si determina amploarea tulburarilor se folosesc atat
teste de diagnostic obiective, cat si subiective, care
sunt impartite in mod conventional in:

»  Mecanoceptive (raspuns la stimuli mecanici si

compresie).

o Testele mecanoceptive includ atingerea statica

a pielei cu o perie moale, sau a unui bulete de
vata, pacienta fiind cu ochii inchisi deplasan-
du-le pe tegumente in doud puncte si deter-
minand directia de migcare.

term "paresthesia” which was previously used to refer
to the loss of sensation, has been changed. The cur-
rent terminology provides the following definitions:

« Paresthesia: a change in sensitivity without
accompanying discomfort.

« Dysesthesia: a change in sensitivity accompa-
nied by unpleasant sensations.

o Anesthesia: loss of sensation.

To describe changes in neurosensory functions,

the following terms can be used:

« Allodynia: the occurrence of pain in response
to stimuli that do not normally cause pain.

o+ Causalgia: the presence of persistent burning
pain.

« Hypoesthesia: reduced sensitivity to stimuli.

« Hyperesthesia: increased sensitivity to vario-
us irritants.

Evaluation of traumatic injuries to the trigemi-

nal nerve:

The inferior alveolar nerve is most commonly
affected during dental implant placement, charac-
terized by anesthesia, paresthesia, or dysesthesia in
the skin, lower lip, cheek, and gums up to the second
molar. Patients with lingual nerve injuries experience
uncontrolled salivation, biting the tongue, a burning
sensation in the stomach, loss of taste, changes in
speech and swallowing function, and numbness of
the mucosa and tongue. Areas with altered sensitivity
are mapped (both in terms of location and the affect-
ed area). This allows monitoring changes in all pa-
rameters in the future and determining whether the
patient requires palliative treatment. To identify and
determine the extent of disturbances, both objective
and subjective diagnostic tests are conventionally di-
vided into:

» Mechanoreceptive (response to mechanical

stimuli and compression).

e Mechanoreceptive tests include static tou-
ching of the skin with a soft brush or cotton
swab, with the patient’s eyes closed, moving
them over the skin at two points and determi-
ning the direction of movement.

e Another test is the sensation of pricking the
skin or mucosa with a needle.

» Recognition of thermal stimuli is classified as
nociceptive diagnostic procedures (sensation
of pain).

Fig. 7. Test mecanoceptiv si termoceptiv

Fig. 7. Mechanoreceptive and termoceptive tests
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e Un alt test este senzatia de intepare a pielei sau
a mucoasei cu acul.

» Recunoasterea stimulilor termici sunt clasifi-
cate drept proceduri de diagnostic nocicepti-
ve (senzatie de durere).

e Testul de alodinie termicd este aparitia durerii
atunci cand este expus la caldura sau frig.

e Test de hiperalgezie termicd. Durere crescutd
care apare dupd un stimul slab.

o Test de sensibilitate la stimuli de temperatura.
Un tampon de bumbac cu spray de testare la
rece si un méner de oglinda dentara incalzit la
43 — 45 ° C sunt utilizate pentru a determina
capacitatea pacientului de a simti frigul si cal-
dura.

e Alternativ 2 eprubete pot fi umplute cu apa
fierbinte (43-45°C) si apd rece (0-1°C).

e Daca pacientul se plange de pierderea gustu-
lui, pentru diagnostic se foloseste un tampon
de vatd umezit cu sare sau zahdr.

Pentru a compara indicatorii se examineaza, nu
numai zona afectata, ci si o zond simetricd, identi-
ficdnd astfel cu exactitate gradul dereglérilor neuro-
senzoriale.

Prevalenta leziunilor nervoase traumatice

Cea mai mare ratd de leziuni traumatice a ner-
vului alveolar inferior apare in urma interventiilor
de insertie a implantelor. Conform datelor din lite-
ratura de specialitate aceasta complicatie poate apa-
rea pana la 36% din cazurile clinice manifestandu-se
cu pierderea sensibilitatii in zona buzei inferioare si
regiunii mentoniere din cauza leziunilor traumatice
ale fibrelor nervoase. Cu toate acestea, aceste date
pot fi considerate depasite si nu corespund abordari-
lor practicii implantologice moderne. La momentul
actual chirurgii stomatologici in timpul operatiilor,
nu mai folosesc inciziile vestibulare, ceea ce a de-
terminat dezvoltarea tulburarilor de sensibilitate, in
timpul instalarii implanturilor dentare, se fac incizii
liniare mediane de-a lungul coamei crestei alveolare,
iar intreaga procedura este planificatd in prealabil, ti-
nind cont de datele obtinute in urma unui examen
tomografic computerizat. Astfel, se poate presupune
cé prevalenta leziunilor fibrelor nervoase din cauza
implantarii este semnificativ mai micéd de 36%.

La necesitate, pentru a asigura siguranta inter-
ventiei, se pot folosi implanturi subdimensionale. De
asemenea, este important ca medicul sa fie familia-
rizat cu lungimea tuturor frezelor care sunt utilizate
in timpul frezarii neoalveolei, deoarece nerespectarea
acestor parametri poate provoca o adincire excesiva
cu mai mult de 0,5-2,0 mm fata de limita sigura se-
lectatd. Pentru a controla adéncirea in tesutul osos, se
recomanda utilizarea frezelor cu stoper sau utilizarea
ghidurilor chirurgicale. Cu toate acestea, medicul tre-
buie sa infeleaga cd nici densitatea tesutului osos in
zona canalului mandibular nu asigura siguranta, deci
aplicAnd o forta si presiune prea mare in timpul pro-
cedurii de insertie a implantului putem face o com-
presie a nervului sau propulsare implantului in canal.

e Thermal allodynia test is the occurrence of
pain when exposed to heat or cold.

o Thermal hyperalgesia test. Increased pain that
occurs after a weak stimulus.

e Sensitivity to temperature stimuli test. A cot-
ton swab with cold test spray and a dental
mirror handle heated to 43 — 45°C are used
to determine the patient’s ability to feel cold
and heat.

o Alternatively, two vials can be filled with hot
water (43-45°C) and cold water (0-1°C).

e If the patient complains of taste loss, a cotton
swab moistened with salt or sugar is used for
diagnosis.

To compare the indicators, not only the affected
area but also a symmetrical area are examined, thus
accurately identifying the degree of neurosensory
disturbances.

Prevalence of traumatic nerve injuries:

The highest rate of traumatic injuries to the in-
ferior alveolar nerve occurs as a result of implant
insertion procedures. According to data from the
specialized literature, this complication can occur in
up to 36% of clinical cases, manifesting as loss of sen-
sitivity in the lower lip and chin region due to trau-
matic injuries to nerve fiber. However, this data can
be considered outdated and does not correspond to
the approaches of modern implantological practice.
Currently, oral surgeons no longer use vestibular in-
cisions during operations, which has led to the de-
velopment of sensitivity disorders. During dental im-
plant installation, linear median incisions are made
along the alveolar crest, and the entire procedure
is planned in advance, taking into account the data
obtained from a computerized tomographic exami-
nation. Thus, it can be assumed that the prevalence
of nerve fiber injuries due to implantation is signifi-
cantly lower than 36%.

When necessary, to ensure the safety of the pro-
cedure, undersized implants can be used. It is also
important for the physician to be familiar with the
length of all drills used during alveolus drilling, as
not adhering to these parameters can cause exces-
sive penetration by more than 0.5-2.0 mm beyond
the selected safe limit. To control penetration into the
bone tissue, the use of drills with stoppers or surgi-
cal guides is recommended. However, the physician
should understand that even the density of the bone
tissue in the mandibular canal does not guarantee
safety, and applying excessive force and pressure dur-
ing the implant insertion procedure can compress
the nerve or propel the implant into the canal.

Finally, it should be mentioned that up to 90%
of nerve-related issues following implantation are
caused by the lack of informed consent from the pa-
tient, which the physician must obtain before the in-
tervention. As a suggestion, it would be advisable to
assess the patient’s neurosensory parameters before
the intervention to compare them with the data ob-
tained after implantation.



In sfarsit, trebuie mentionat ca pana la 90% din
procesele legate de afectarea nervilor dupd implanta-
re sunt cauzate de lipsa consimtamantului informat
din partea pacientului, pe care medicul trebuie si-1
obtind inainte de interventie. Ca sugestie, ar fi bine
sd evaludm parametrii neurosenzoriali ai pacientului
inainte de interventie pentru a-i compara cu datele
care vor fi obtinute dupa implantare.

Tratament / management

La momentul actual nu exista un protocol de tra-
tament pentru neuropraxis si axonotmesis, insa se
recomanda terapie medicamentoasa. [15]

Tratamentul conservator se efectueazd in absen-
ta dovezilor de intrerupere completd a impulsurilor
nervoase. Are ca scop restabilirea conductivitafii im-
pulsurilor nervoase, imbunatétirea metabolismului
tisular, eliminarea fenomenelor ischemice si infla-
matorii, prevenirea si tratarea complicatiilor. Cel mai
optim moment pentru a incepe terapia conservatoare
este primele 5-8 zile dupa leziune. Tratamentul ince-
put la 15 sau mai multe zile dupa leziune este consi-
derat prea tarziu fira efect. [11]

Tratamentul conservator consta in gestionarea
durerii si a inflamatiei prin observatia atenta in dina-
micd a pacientului pentru a evalua in mod continuu
simptomele. Procedurile fizioterapeutice pot fi, de
asemenea utilizate pentru a ajuta la ameliorarea du-
rerii prin modalitafi specializate, cum ar fi aplicarea
termoforului cu gheatd, acupunctura si ultrasunetul.
4, 6]

Administram urmatoarele grupe de medicamen-
te: [2]

» analgezice §i antiinflamatoare (pentru sindro-
mul durerii): antiinflamatoarele nesteroidiene
(indometacin, ibuprofen etc.) sunt cel mai des
utilizate in doze general acceptate.

» Medicamente vegetotrope si medicamente
din seria fenotiazinelor, sercind si starazina,
grupa de vitamine B: vitamina B1 (solutie de
clorura de tiamina 2,5% — 5% sau bromu-
rd de tiamina 3% — 6%, 1 ml intramuscular
zilnic, o datd pe zi, cure de 30 de injectii, se
repetd cursul dupd 3 saptimani), vitamina
B12 (400 mcg o datd la 2 zile timp de 40-45
de zile intramuscular, poate fi luatd simultan
cu vitamina B1 dar nu in aceeasi seringd) sau
milgamma N este un medicament ce contine
trei substante active: clorhidrat de tiamind
(vitamina B1), clorhidrat de piridoxind (vita-
mina B6) si cianocobalamind (vitamina B12
timp de 30 zile).

» La pacientii cu tulburiri ischemice si trofice
concomitente administram preparate vasoac-
tive: trental (in pastile, 0,1 g de trei ori pe zi
timp de 3-4 sdptimani, sau intravenos 5 ml o
datd pe zi (1 ml contine 0,02 g substantd acti-
va); solcoseril (de la 80 la 200 mg intramuscu-
lar sau intravenos zilnic 15-30 de injectii).

In literatura de specialitate sunt mari dezbateri

la administrarea medicamentelor care imbunatétesc

Treatment/Management:

Currently, there is no treatment protocol for neu-
ropraxia and axonotmesis, but medication therapy
is recommended.

Conservative treatment is carried out in the ab-
sence of evidence of complete interruption of nerve
impulses. Its goal is to restore nerve impulse con-
duction, improve tissue metabolism, eliminate isch-
emic and inflammatory phenomena, and prevent
and treat complications. The most optimal time to
start conservative therapy is within the first 5-8
days after the injury. Treatment initiated at 15 days
or more after the injury is considered too late and
has no effect.

Conservative treatment involves managing pain
and inflammation through careful observation of the
patient to continuously assess symptoms. Physical
therapy procedures can also be used to help alleviate
pain through specialized modalities such as applying
an ice pack, acupuncture, and ultrasound.

The following groups of medications are admin-
istered:

» Analgesics and anti-inflammatories (for
pain relief): Non-steroidal anti-inflammato-
ry drugs (e.g., indomethacin, ibuprofen) are
most commonly used in generally accepted
doses.

» Vegetotropic drugs and medications from the
phenothiazine series, sercine, and starazine,
as well as B-vitamins: Vitamin Bl (2.5% —
5% thiamine chloride solution or 3% — 6%
thiamine bromide, 1 ml intramuscularly daily,
once a day, for 30 injections, repeat the course
after 3 weeks), Vitamin B12 (400 mcg every 2
days for 40-45 days intramuscularly, can be
taken simultaneously with Vitamin B1 but
not in the same syringe), or Milgamma N, a
medication containing three active substan-
ces: thiamine hydrochloride (Vitamin Bl),
pyridoxine hydrochloride (Vitamin B6), and
cyanocobalamin (Vitamin B12 for 30 days).

» For patients with concomitant ischemic and
trophic disorders, vasoactive preparations are
administered: Trental (in tablets, 0.1 g three
times a day for 3-4 weeks, or intravenously
5 ml once a day (1 ml contains 0.02 g of the
active substance); Solcoseryl (from 80 to 200
mg intramuscularly or intravenously daily for
15-30 injections).

There are extensive debates in the specialized
literature regarding the use of medications that im-
prove synaptic transmission by inhibiting anticholin-
esterase. Some recommend the administration of ox-
azole (in 0.005 g tablets three times a day after meals
for 3 weeks, with a repeat course after 2-3 months),
or Proserine (0.05% solution, 1 ml subcutaneously
once a day for 30 days, with a repeat course after 3-4
weeks). However, some do not recommend the use of
anticholinesterase medications in the rehabilitation
of patients with neuropathies.
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transmiterea sinopticd prin inhibarea anticolineste-
razei, uni recomanda administrare oxazilului (in ta-
blete de 0,005 g de trei ori pe zi dupa mese timp de
3 saptamani, curs repetat dupd 2-3 luni), prozerinei
(solutie 0,05% a 1 ml subcutanat o data pe zi timp de
30 de zile, repeta curs dupa 3-4 saptamani), altii nu
recomandd administrarea medicamentelor anticoli-
nesterazice in reabilitarea pacientilor cu neuropatii.

Contraindicatiile includ epilepsia, astmul bron-
sic, angina pectorald.

Managementul Chirurgical. Interventia chirur-
gicala trebuie luata in considerare prin urmatoarele
metode: [3]

Decompresia nervului: dacd compresia nervului
este suspectatd ca o cauzd a deficitului neurosenzori-
al, structurile inconjuratoare pot fi eliberate sau inde-
pértate pentru a ajuta la ameliorarea presiunii asupra
nervului. Se recomandd inlocuirea implantului cu
altul de o lungime mai mica. Un studiu din 2012 pu-
blicat de Bagheri et al. a raportat o rata de recuperare
senzoriald de 85% dupa decompresie.[17]

Eliminarea factorului cauzal: atunci cand plasarea
unui corp strdin provoacd disfunctii nervoase, corpul
strdin trebuie indepértat pentru a limita inflamatia si
a accelera recuperarea. De exemplu, atunci cand pla-
sarea implantului dentar duce la deteriorarea nervu-
lui alveolar inferior, implantul trebuie indepértat, in
mod ideal in termen de 36 de ore de la inserare.

Concluzii

Leziunile nervului alveolar inferior (NAI) pot
surveni din diverse cauze, inclusiv traume, proceduri
stomatologice sau interventii chirurgicale in regiu-
nea maxilo-faciala. Managementul acestor leziuni
vizeaza restaurarea functiei nervului si ameliorarea
deficitelor senzoriale

Insd pana in prezenta o dilema comuni in prac-
tica clinica este managementul unui un implant os-
teointegrat cu succes, dar provoaca parestezii usoare
fara durere. Nu este obligatoriu ca explantarea poate
sa ajute la rezolvarea simptomelor, iar refinerea im-
plantului in os cu afectare reald a nervilor poate de-
clanga dezvoltarea neuromului. Acesta din urma se
formeaza ca urmare a vindecirii excesive a zonei ner-
vului deteriorat si a hiperplaziei tesuturilor adiacente
si, foarte adesea, necesita indepartarea chirurgicald
ulterioard. Decizia de a alege o posibila metodd de
tratament trebuie luata impreund cu pacientul dupa
o discutie amanuntita a tuturor optiunilor posibile,
iar inainte de a incepe reabilitarea, pacientul trebuie
sa-si confirme in mod oficial consimtdmantul prin
completarea unui formular special scris.
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Surgical Management: Surgical intervention
should be considered through the following meth-
ods:

Nerve Decompression: If nerve compression is
suspected as a cause of the neurosensory deficit, sur-
rounding structures can be released or removed to
help alleviate pressure on the nerve. Replacing the
implant with a shorter one is recommended. A 2012
study published by Bagheri et al. reported a sensory
recovery rate of 85% after decompression.

Removal of the Causal Factor: When the place-
ment of a foreign body causes nerve dysfunction, the
foreign body must be removed to limit inflammation
and expedite recovery. For example, when the place-
ment of a dental implant leads to damage to the infe-
rior alveolar nerve, the implant should be removed,
ideally within 36 hours of insertion.

Conclusion:

Inferior alveolar nerve (IAN) injuries can occur
for various reasons, including trauma, dental proce-
dures, or surgical interventions in the maxillofacial
region. The management of these injuries aims to
restore nerve function and improve sensory deficits.
However, a common dilemma in clinical practice is
the management of a successfully osseointegrated
implant that causes mild paresthesia without pain. It
is not mandatory that explantation can help resolve
the symptoms, and retaining the implant in the bone
with real nerve involvement can trigger neuroma de-
velopment. The latter occurs as a result of excessive
healing of the damaged nerve area and hyperplasia of
adjacent tissues and often requires subsequent surgi-
cal removal. The decision to choose a possible treat-
ment method should be made in collaboration with
the patient after a thorough discussion of all possible
options, and before commencing rehabilitation, the
patient must officially confirm their consent by com-
pleting a special written form.
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