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Abstract

Introduction. Orthognatic surgery is a routine method to manage mandibular anomalies and deformities.

Objective: To assess long-term outcomes of rhythmic peripheral magnetic stimulation (rPMS) in patients with neuropathy of the inferior alveolar nerve (IAN)
resulting from the surgical treatment of mandibular anomalies and deformities.

Materials and methods. The study included § males and 16 females aged 32 % 12 years with IAN neuropathy following the surgical treatment of mandibular
anomalies and deformities. Therapeutic rPMS was performed with the Neuro-MS magnetic stimulator (Neurosoft, Ivanovo, Ivanovo Region, Russian Federation).
Trigeminal and brainstem acoustic evoked potentials (EPs) were registered with Neuro-MVP (Neurosoft) to assess rPMS both at baseline (in 10 days) and in long
term (in 18 = 2 months).

Results. Sensory disorders and pain prevailed in postoperative IAN neuropathy. Sensory disorders improved in 20 patients following 10-day rPMS. The clinical
effect persisted in re-assessment. In long term, acoustic brainstem EPs normalized and trigeminal EPs did not change negatively.

Conclusion. The use of rPMS in IAN neuropathy following orthognatic surgeries contributes to the functional improvement and stabilization of the peripheral and
central brainstem and the trigeminal system.

Keywords: IAN neuropathy; brainstem auditory evoked potentials; trigeminal evoked potentials; orthognatic surgery

Ethics approval. The study was conducted after receiving the informed consent of the patients. The study protocol was approved by
the Ethics Committee of the Research Center of Neurology (Protocol No. 11/4-19, 20 November 2019%.

Source of funding. The study was conducted by the Research Center of Neurology on state assignment.

Conflict of interest. The authors declare no apparent or potential conflicts of interest related to the publication of this article.
For correspondence: 125367, Russia, Moscow, Volokolamskoye shosse, 80. Research Center of Neurology.

E-mail: ncnmaximova@mail.ru. Maksimova M.Yu.

For citation: Tanashyan M.M., Maksimova M.Yu., Fedin PA., Noskova T.Yu. Long-term outcomes of management of inferior
alveolar neur(}{;athy ollowmf ortho%natlc surgeries in patients with mandibular anomalies and deformities. Annals of Clinical and
Experimental Neurology. 2023;17(4):35-39.

DOI: https://doi.org/10.54101/ACEN.2023.4.4
Received 10.07.2023 / Accepted 07.09.2023 / Published 25.12.2023

Annals of clinical and experimental neurology. 2023; 17(4). DOI: https://doi.org/10.54101/ACEN.2023.4.4 35


https://crossmark.crossref.org/dialog/?doi=10.54101/ACEN.2023.4.4&domain=PDF&date_stamp=2023-12-25

OPUTMHATIBHBIE CTATBU. Knutnyeckast Heponorus
Jleyerve He/iponaTin HUXHYIX IYHOYKOBLIX HEPBOB

OTtnanénHbie pe3yabTaThl JeYeHHus
HeMPONATHHM HUXKHMX JJYHOUYKOBBIX HEPBOB
[I0CJIe OPTOrHATHYECKON KOPPEKIUHA AHOMAJIUI
n nedopmanuii HUXKHeEH 9eJI10CTH
M.M. Tanamsn!, M.IO. Makcumosa'?, IT.A. ®eun’, T.FO. Hockosa'

'QIBHY «Hayynbiii uenmp negposoeuw» Mockea, Poccus,
2PIBOY BO «Mockosckuii cocyoapcmeentbiii MeouKo-CromMamono2u4eckoeo yrusepcumen
um. A.M. Esdoxumosa» Munzdpasa Poccuu, Mocksa, Poccus

AnHoTanus

Beedenue. Opmoeramuueciue onepayuu 645910mes Hauboee pacnpocmpanéHHbIM MemoooM AeHeHus GHOMAUL U dehopmauuil 1uLegoeo epend.

Ileav uccaedosanus — oyerka 0moaséHHbIX pe3yabmamos RpUMeHeHus pummu4eckoii nepugepueckoil maerumuoi cmumyasyuy (pIIMC) npu Heliponamuu Hudxc-
HuX AyHouK06bix Hepeos (HJIH), 6o3nukuieil 8 pe3yavmame xupypeuteckoeo Ae4eHus GHOMAAUI U OehopMmayuil HUlCHeil Yearocmu.

Mamepuaavt u memodot. B uccaedosanue Gviau skaiouenvt 8 myscuun u 16 scenwun 6 ospacme 32 = 12 aem ¢ wetiponamueii HIIH nocae opmoenamuue-
Kol KoppeKuuu anomaauii u dehopmauuii HuxcHeil wearocmu. s nevednoi pIIMC ucnoavsosanu maenumusii cmumyasmop «Heiipo-MC» («Heiipocogm).
Ilpu ouenxe omoanéuuoix pesyavmamos ggexmusrocmu pIIMC (uepes 18 £ 2 mec), kak u npu nepéom uccaedosanuu (vepes 10 Oueil), pecucmpuposasu
aKycmuHecKue cmeoao6ble U mpueeMUHAIbHble BbI36aHHbIe nomeHyuab! Ha npubope «Heiipo-MBID («Heiipocogmy).

Pesyasmamot. B nesposoeuteckoii kapmune nocmonepayuonoil veiiponamuu HJTH npeobaadanu uyecmeumenvhie u Goaesble Hapyuienus. Kaunuueckuii sgpexm
8 6lde yMeHbllleHUs Hyscmeumensivix Hapyuienuil nocae 10-onesroeo kypca plIMC nabarwdancs y 20 nayuenmos u coxpasncs npu HO8MOpHoOM 00cAe008aHuUY.
B omdanénrom nepuode maiice ommeueHsl HOPMAAU3AUUS NAPAMEMPOB AKYCIMUMECKUX CIIBOA0BbIX BbI36AHHBIX NOMEHYUAN08 U OMCYMCIIGUE OMPULAMEAbHBIX
U3MeHeHUl npu UCccAe008aHUU MPUEMUHAAbHbIX BbI36AHHBIX HOMEHUUAN08.

Sakaronenue. Tpumenerue pIIMC npu neiiponamuu HJIH, 603nuKeil nocie opmoeHamu4eckux onepayuti, cnocoocmeyem yayuiieHuo u cmabuausayuu QyHxyuu
nepugeputeckux U YeHMpanbHbX CPYKIYP CMB0AA M032a U MPUeMUHANBHOL CUCHEMbI.
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36aHHble NOMEHYUANbL, OpMOcHamu4ecKue onepayuu
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Introduction Following orthognatic surgeries for mandibular anom-
alies and deformities, prevalence of IAN neuropathy
varies from 1.3% to 18%. Postoperative sensory disor-

ders in the lower lip and the chin develop in 9—85%

Orthognatic surgery is a routine method to manage
mandibular deformities. Its benefits include easier

mastication, reduced tenderness in the temporoman-
dibular joints, and better facial esthetics. Necessary
osteotomy is performed in close proximity from the
inferior alveolar nerve (IAN) [1]. Sensory disorders
(numbness or pain in the lower lip, the chin, the teeth,
and the gums) are reported in 16.2% of the patients.
Though usually temporary, paresthesiae may be per-
manent [2].

of the patients [1, 3, 4].

IAN is often injured as a result of interventions in the
mandible and the facial soft tissues or IAN injury [4, 5].
IAN injury may imply full or partial nerve dissection,
strain, compression, crush, or ischemia [6]. Depend-
ing on the severity of nerve fiber injury, neuropraxia,
axonotmesis, or neurotmesis may develop [7]. Damage
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to the myelin sheath causes demyelination that impairs
signal conduction and thus sensitivity. Demyelination
of varied severity develops in neuropraxia and axonot-
mesis [7-9].

Specific IAN injury symptoms include loss of sensitiv-
ity in the lower lip on the affected side, the chin, and
the gum. When occluding their teeth, the patient feels
wrenching pain and discomfort, which affects their
quality of life, mastication, speech, and facial expres-
sions while the patient is often unsatisfied with manage-
ment [1, 2, 10, 11].

Management of traumatic trigeminal neuropathy is a
challenge. Physiotherapy is recommended in combi-
nation with antidepressants or (rarely) as a single ap-
proach. Use of rhythmic transcranial magnetic stim-
ulation (rTMS) is limited with variability of protocols
and outcomes [12, 13]. Rhythmic peripheral magnetic
stimulation (rPMS) can modulate cortical chain re-
actions and cortical spinal excitability. Unlike rTMS,
rPMS exposes certain body parts rather than their pro-
jections on the brain cortex.

Unlike electric stimulation, magnetic stimulation ex-
poses deeper tissues, accelerating neurotransmission
and not activating any skin receptors [14, 15].

rPMS is typically used to manage pain and spasticity.
However, the published studies covered only a few cases
and various protocols [16—18].

Noteworthily, there are no unequivocal recommenda-
tions on the use of magnetic stimulation in patients with
traumatic trigeminal neuropathy yet [19]. Some studies
show that magnetic stimulation relieves pain and accel-
erates regeneration of the injured nerves [20, 21].

Objective:toassesslong-termrPMS outcomesin patients
withIANneuropathyresultingfromthesurgicaltreatment
of mandibular anomalies and deformities.

Materials and methods

The study included 8 males and 16 females aged
32 + 12 years with IAN neuropathy following the sur-

Management of patients with neuropathy of the inferior alveolar nerve

gical treatment of mandibular anomalies and defor-
mities [10]. Approved by the Ethics Committee of the
Research Center of Neurology (Protocol No. 11/4-19,
11/20/2019), the study continues those published be-
fore [10, 22].

Seventeen patients had permanent, similarly in-
tense, aching or contracting pain. The pain was lo-
calized individually in the same area: the lower lip,
the chin, a mandibular tooth or several mandibular
teeth, an alveolar mandibular site. The pain irradiat-
ed subzygomatically (posteriorly) in all the patients.
Four patients did not feel the painful side of the low-
er lip they consequently bit when eating or speaking.
Besides, the patients complained of gum contracting
feeling. Those patients felt hypersthesia with pain,
cold, and tactile hyperpathia and warmth hypesthesia
in the chin, the lower lip, and the mandibular gum
and teeth. In palpation of the pain area, they also felt
sharp tenderness. Three patients with IAN neurop-
athy felt stabbing, burning pain in the lower lip. All
the patients reported decreased sensitivity in the IAN
innervated area.

Therapeutic rlPMS was performed with the Neuro-MS
magnetic stimulator (Neurosoft, Ivanovo, Ivanovo
Region, Russian Federation). The procedures were
performed daily for 15—20 min during 10 days, with
1.0—1.5 T stimuli and 1 Hz frequency. The patients re-
ceived no pharmaceuticals to stimulate reparation and
to improve neurological functions [10].

The patients were followed up in 18+2 months to re-as-
sess long-term rPMS efficiency. Evoked potentials
(EPs) including brainstem auditory evoked potentials
(BAEPs) and trigeminal EPs (TEPs) were recorded by
the Neuro-MEP (Neurosoft, Ivanovo, Ivanovo Region,
Russian Federation) [10, 22, 23].

Results

Immediately post 10-day rPMS treatment, 20 patients
demonstrated significantly decreased sensory disorders
while 4 patients still showed facial paresthesiae. BAEPs
changed positively, but TEPs did not change signifi-
cantly [10, 22].

Table 1. BAEPs before treatment and in 18 * 2 months after rPMS (median)

Grou Latency, msec Interpeak interval, msec Amplitude, pv
p | ] - n-v -V | [} v
Normal 1,7+0,1 39+0,2 57+02 21+02 1,9+0,2 40+0,2 0,3+0,1 02+0,1 0,4+0,2

Right and left ears:
post 10-day rPMS treatment 1,6 3,5
in 18 months post rPMS 1,6 3,6
Note. |, Ill, V, BAEP peaks.

2,0 1,9 3.9 0,3 0,3 0,5
2,0 1,9 3.9 0,3 0,3 0,5
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Table 2. TEP parameters before and in 18 = 2 months after rPMS treatment (median)

Group Threshold, mA
Normal 5,7
Left and right stimulation:

post 10-day rPMS treatment 51

in 18 months post rPMS treatment 5,2

Clinically, we noted improvement, with reversed sensi-
tivity disorders and better subjective status in 83% of the
patients in 18 + 2 months. BAEPs normalized as well
(Table 1), which may indicate rPMS stabilizing general
processes and auditory brainstem response.

Post initial 10-day rPMS treatment, TEP changes in-
dicated non-significant bilateral trigeminal dysfunction
(Table 2). In 18 = 2 months, TEPs did not show any
negative changes. Therefore, rPMS use contributes to
the improvement and the stabilization of the trigeminal
system and the brainstem in IAN neuropathy.

Discussion

rPMS is a method of noninvasive stimulation of nerves,
muscles, spinal nerve roots, and the autonomic nervous
system. TPMS affects excitability of sensory terminals
under the coil, which causes functional neuron chang-
es and neuroplasticity. rPMS is relatively painless and
may be easily used in clinical setting. Currently, rPMS
is widely used for rehabilitation [24].

Magnetic stimulation acts due to the generated mag-
netic field that induces the electric field, which depo-
larizes axons. However, the mechanisms of magnetic
fields acting to peripheral nerves are still unclear [25,
26]. The effect of the magnetic field on cells may be
explained by its impact on the molecular structure
of excitable cell membranes followed by the change
in the function of insert ion specific channels [27].
Voltage-controlled potassium, sodium, and calcium
ion channels are affected by the magnetic field, which
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