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Abstract

Post-traumatic neuropathy is one of the complications of endodontic treatment, represents a serious problem, manifested
by sensory disturbances and has a significant negative impact on the quality of life of patients. Mechanical pressure on
the filler causes swelling and hematoma and, due to the chemical action of the substance, neurotoxicity. The decision to
treat a patient with trigeminal neuropathy requires complex treatment. Early surgical removal of excess endodontic
material resulting from endodontic treatment provides the best prognosis for recovery. With the development of modern
digital technologies, advances have been made in the endodontic treatment process.

The presented clinical case describes original method for the treatment of endodontic inferior alveolar nerve injuries
associated with endodontic therapy using surgical template obtained by three-dimensional software modeling. Using
computed tomography software, a template was developed for drilling the bone in the projection of the localization of
the material. The surgical template is printed with a 3D printer, after installation in the oral cavity, osteotomies are made
under X-ray and excess material is removed, after which the patient is prescribed complex treatment.

Results: After 2 weeks, the patient's complaints disappeared. Sensory impairments were restored and had a positive
impact on the patient’s quality of life. A control X-ray examination revealed regeneration of young bone tissue at the
osteotomy site.

Conclusion: The introduction of digital planning software and the use of 3D printed surgical guides in endodontic
microsurgery have significantly improved treatment planning as well as operative and psychological comfort for
patients.

Keywords: endodontic therapy; traumatic trigeminal nerve injury; neuropathic pain; post-traumatic trigeminal
neuropathy; 3D technologies.

local anesthetic injection, dental implant surgery,
endodontic treatment, ablative surgery, trauma,
orthognathic ~ surgery  and  several other
interventions).210

Yatrogenic trigeminal nerve injuries remain a

“Post-traumatic neuropathic trigeminal pain” as
described in the International Classification of
Orofacial Pain (ICOP) criterial may be the cause of
various dental interventions (removal of third molars,
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serious problem and is manifested by sensory
disturbances such as anesthesia, hypoesthesia,
hyperesthesia and paresthesia.*

Altered sensation and pain in the orofacial area
lead to significant psychological consequences, can
interfere with talking, eating, kissing, shaving,
applying makeup, brushing teeth, and drinking
alcohol just about every social interaction, have a
significant negative effect on the patient’s self-
image, quality of life.* In endodontic procedures the
most common nerve affected is the inferior alveolar
nerve (IAN) and as a result patients suffer from
neuropathic pain. Psychological assessment requires
the use of validated questionnaires exploring anxiety,
depression, post-traumatic ~ stress  disorder,
catastrophizing and  somatization.’® latrogenic
trigeminal neuropathy is caused by nerve injury from
an endodontic instrument and extrusion of material
into the inferior alveolar canal, resulting in result of
their physical and chemical damage to the IAN.62°
The average post-endodontic pain is 7.2 on a visual
analogue scale (where zero is no pain and 10 is as
much pain as possible).

Mechanism of nerve injury related to endodontic
treatment is explained by mechanical, chemical and
hemorrhagic damage to the peripheral sensory nerve
and compression of nerve fibers?®. Chemical toxicity
and mechanical pressure created by leakage of
sealers into areas close to the mandibular canal.?!??
The decision to treat a patient with nerve damage
requires complex treatment and may include:
sedation, medication, surgery, and psychological
treatment. Pharmacological treatment consists of
analgesics, opioids and atypical painkillers,
antidepressants and benzodiazepines.?2*

Urgent surgery should be recommended for nerve
injury caused by endodontic procedures or
implants.® If the removal of excess endodontic
material is delayed, irreversible nerve damage occurs
and the prognosis for recovery remains difficult to
predict.6%? In those clinical cases where the cause of
damage to the mandibular nerve was a broken
endodontic instrument that came out from the apex of
the tooth root into the nerve canal, in this case the
broken endodontic. In those clinical cases when the
filling material has come out of the tooth canal, it is
removed surgically. Based on X-ray diagnostic data,
a mucoperiosteal flap is cut in the projection of the
lesion; in this area of the lower jaw, a bone is formed

using a piezotomic device. Bone window, the bone
fragment is removed and placed in a physiological
solution, the filling material is removed from the
nerve canal, the wound is washed with a
physiological solution, the bone fragment and the
mucoepiphyseal patch are repositioned and fixed. At
the stage of surgical treatment of the wound,
treatment with 1-2 ml of dexamethasone solution for
1-2 minutes is effective. In the post-operative period,
the patient is appointed Analgesics, non-steroidal
anti-inflammatory drugs, antibiotics,
glucocorticosteroids,  antihistamines, group B
vitamins and physiotherapy.

In the treatment complex, the use of low-intensity
laser therapy is effective for the nervous system for
cell biostimulation and pain relief. Complex
treatment is effective in early treatment, which
allows to prevent nerve degradation, nerve function
is restored within 2-3 months. CBCT has been
widely used in contemporary implant dentistry for
3D pre-surgical planning and fabrication of surgical
guide, prevention of disrupting adjacent root or
anatomically vital structures and precise implant
placement in correct position and angulation
depending on the residual bone volume.

The clinical application of 3D-printed surgical
templates provides accurate positioning of the apical
region of the root, reducing surgical trauma,
minimize the amount of osteotomy during
apicoectomy procedures and providing a degree of
protection of adjacent tissue structures.30-3?

Although various methods of treating this
pathology are described in the literature, the search
for new atraumatic and effective treatment methods
continues.

In the presented clinical case, original method of
treating endodontic nerve injuries using a surgical
template obtained by three-D software modeling is
described.

A 48-year-old patient, 25 years after the removal
of an unsuccessful endodontic treatment the teeths,
continued to complain of similar traumatic inferior
alveolar nerve neuropathy. The patient took
analgesics, analgesics, 10% lidocaine spray. A CT
scan revealed excess filling material that was planned
to be removed using a surgical template. CT scan
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data is transferred to surgical implant planning
software, the data is overlaid. Using Computed
Tomography Software for Surgical Implant Planning,
a template was designed for drilling the bone in the
localization projection of material. 3D Surgical
template is printed, in the oral cavity drilling was
carried out through the hole of the template, under X-
ray control, after osteotomy, the excess material was
removed, the patient was prescribed a comprehensive
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Figure 1 a, b, c. The red arrow shows excess endodontic
material located near the inferior alveolar nerve canal

treatment.  Prescribed  Dexalgin,  amoxicillin,
ibuprofen 600 mg 3 times a day for 3 weeks, anti-
inflammatory, analgesic effect, dexamethasone at a
dose of 0.5 mg. 2 tablets for the first 3 days and 0.5
mg, 1 tablet 10 mg 1 time per day, neurorubin (B1,
B6, B12) 1 time per day for 3 weeks. After 2 weeks,
the patient’s complaints disappeared. A control X-ray
showed the restoration of young bone tissue at the
osteotomy site.

Figure 2. 3D scanning lower jaw

Figure 3 a, b, ¢, d. Computed tomography software for surgical implant planning, used for planning surgical
drill template, for access to material

Figure 4. 3D Surgical template is ~ Figure 5. 3D Surgical template is

planning

Figure 6. 3D printed surgical
template installed in the oral
cavity prior to surgery

Sevterteryan K, Tarasenok V, Tatintsyan L. Treatment Of Yatrogenic Post-Traumatic Neuropathy Associated With
Endodontic Therapy Using 3D Technologies. Bulletin of Stomatology and Maxillofacial Surgery. 2024;20(1):73-81. doi:

10.58240/1829006X-2024.1-73

75



-

Figure 7. Detection of
filling material by
targeted X-ray

Figure 9. Removal of
filling material

Treatment  of iatrogenic post-traumatic
neuropathy of the trigeminal nerve against the
background of endodontic treatment is an urgent
problem in dentistry.

There is still no consensus regarding treatment
protocols for such injuries, but there is a clear
understanding that the management and success of
treatment of sensorineural deficits will be influenced
by the mechanism and duration of nerve injury,
clinical signs and symptoms associated with the
injury, including psychological ones, functional or
pain complaints of patients.

A recent Cochrane systematic review of treatment
options for post-traumatic neuropathy resulting from
dental procedures concluded that there is still a need
for randomized controlled clinical trials to examine
the effectiveness of surgical, medical and
psychological treatments for iatrogenic injuries of the
inferior alveolar and lingual nerves.®*34

Pharmacological treatment of acute nerve fiber
injuries includes the use of corticosteroids and non-
steroidal anti-inflammatory drugs.

Glucocorticosteroids - adrenocorticotropic
hormone have been shown to inhibit central axonal

Figure 10 a, b, c. X-ray after removal filling material 1 month after removal

filling material

sprouting, reduce ectopic discharge in injured
sensory axons, and prevent neuroma formation.®

Drug of choice - Dexamethasone - 8-12 mg/day
for one week not only minimizes neuropathy after
nerve injury when given in high doses for one week
after injury, but is especially recommended due to its
significant anti-inflammatory effect compared with
others corticosteroid drugs. It is recommended to
prescribe a decreasing dose of dexamethasone (from
high to low) for 5-7 days after trigeminal nerve
injury 3637

Nonsteroidal anti-inflammatory drugs (NSAIDs)
are the best inhibitors of prostaglandin synthesis
from  damaged  peripheral nerve  endings.
Prostaglandins released as a result of peripheral
nerve injury sensitize peripheral nociceptor fibers
and central neurons.®

The drug of choice is ibuprofen - 600-800 mg
three times a day for three weeks (after finishing
dexamethasone!).

If necessary, two to three weeks after the injury,
based on a repeat neurosensory examination, the
doctor may prescribe another three weeks of taking
NSAIDs if there are no signs of gastrointestinal
disorders.
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Additional agents -
antidepressants, anticonvulsants,
antisympathomimetics, etc. These types of
pharmacological treatments should be used with
caution, as they should be prescribed and monitored
by a doctor who is familiar with the side effects of
these drugs and has experience in treating nerves
damage.

Supportive pharmacological agents: Neurorubin-
Forte Lactab - one tablet twice a day for 4 weeks -
contains high doses of vitamins B1, Bs, Bi2, which
play an important role in ensuring optimal
metabolism in nerve cells. In high doses — has a weak
analgesic effect.

Surgical treatment of endodontic IAN lesions
reduces neuropathic pain while providing only
moderate sensory recovery.*

To prevent post-traumatic neuropathy that occurs
during endodontic treatment, it is necessary. Before
starting treatment, perform an x-ray diagnosis:
determine the relationship between the tooth root and
the purpose of the nerve. Endodontic treatment is
carried out according to standard protocols adopted
in endodontics. During endodontic root treatment,
avoid filling the root with a high-pressure jet of
sodium hypochlorite using a syringe before
measuring the length of the root canal with an apex
locator, and avoid using toxic fillers during filling
and after filling. It is necessary to take a control x-
ray.

Compared with the traditional approach,
endodontic microsurgery using a guide template has
many advantages:

1) the root apex can be more accurately positioned by

pharmacological

drilling a hole, resulting in minimally invasive
preparation,

2) operative time and bone preparation volume can
be significantly reduced,

3) postoperative healing is more favorable and the
reduced risk of infection leads to a better prognosis,
4) more predictable outcomes can be expected.

The introduction of digital planning software and
the use of 3D printed surgical guides in endodontic
microsurgery have significantly improved treatment
planning as well as operative and psychological
comfort for patients.
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Pesrome
IToctTpaBmMaTHueckass HeWponaTtusi TPOMHUYHOTO HEpBa SBIAETCS OAHUM M3 OCIOXKHEHUW 3HAO0JOHTHYECKOTO
JIeYeHUsT W MPEICTABISIET CEpPhe3HYH IMpoOJeMy, MpOSBIAETCS CEHCOPHBIMU HApyLICHUSMH M OKa3blBaeT
CYIIIECTBEHHOE HETaTUBHOE BIHMSIHHE HAa KauecCTBO JKU3HU MAIlMEHTOB. MexaHM4YecKoe JaBJIeHHE Ha 3aIllOJIHUTENs
BBI3BIBACT OTEK M I'€éMaTOMy a BCJEACTBHE XMMHUYECKOTO IEHCTBUS BEIIECTBAa — HEHPOTOKCHYHOCTH. Pemenue o
JICUCHHH TAIMEHTa C MOCTTPAaBMAaTHYeCKOi HelponaTtun TpedyeT KOMIUIEKCHOTO JieueHHs. PaHHee Xupyprudeckoe
yaajgeHue H30BITKAa SHAOAOHTUYECKOrO0 MaTepHaja, BO3HUKLIETO B pe3yJibTare 3HIOZOHTHYECKOTO JICUCHHS,
o0ecrieynBaeT HAWIYYIIWH OPOTHO3 BbI3IOpoBICHUSA. C pPa3sBUTHEM COBPEMEHHBIX LHU(PPOBBIX TEXHOJIOTHM
JOCTUTHYTHI YCIIEXH B MIPOLIECCE IHAOAOHTHUECKOTO JICUECHHUSI.
B npencraBieHHOM KIMHMYECKOM CIIy4ae OINKCAH HOBBIM METOJ JICUEHMsI MOCTTPaBMATUYECKON HedponaTuu
HUKHEATbBEOSIPHOTO HEPBA C UCIIOJIb30BAHUEM XUPYPrHYECKOTO MIAOIOHA, TTOyYeHHOTO METOJIOM TPEXMEPHOTO
MporpaMMHOT0 MojenupoBanus. C TOMOLIBIO MPOTPaMMHOTO OOECTIEYEeHHUS] KOMIBIOTEPHONW ToMmorpaduu ObLI
pa3paboTtaH malNoOH IUIsl CBEPJCHHUS KOCTH B NMPOEKLHUH JIOKAJIM3aLHMK Marepuana. XUpypruueckuil  1mabioH
pacrieyatad 3D mpuHTEpOM,TIOCIIE YCTAHOBKH BO B TOJIOCTH PTa  CJETaH OCTEOTOMHS TIOJ PEHTTEHOIOTHIECKUM
KOHTPOJIEM M JIMLIHUK MaTepual yAaJsieH, ocje MalueHTy Ha3Hau€H KOMIUIEKCHOE JICUeHHE.
Pesyabrar: Uepes 2 Hemenu xanoObl OOJIBHOTO HMCYE3NH, CEHCOPHBbIC HApYIIEHUS BOCCTAHOBHJIMCH U OKa3aid
IIOJIOKUTEIIbHOC BIIMSIHUEC HAa KAYECTBO XKHU3HU ITallMCHTA. HpI/I KOHTPOJIBHOM PEHTTCHOJIOTUYCCKOM HMCCJICAOBAHUU
BBISIBJICHA PEreHepaLys MOJIOJIOW KOCTHOW TKaHU B MECTE€ OCTEOTOMUH.
3axumouenue: BHeapenune nporpaMMHOro oOecredeHus Ui Mu(pOBOro IUIaHUPOBAaHUS W UCMONb30Banue 3D-
MEYATHBIX XUPYPrHYEeCKUX INA0JOHOB B  SHAOAOHTUYECKOM MHKPOXUPYPIMH 3HAUYMUTENBHO  YIIy4UIIMIIH
IUTaHUPOBAHUE JICUCHHS, a TAK)KE ONEPALIMOHHBIN U IICUX0JIOTHYECKUI KOM(OPT AJIs TALIEHTOB.
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