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Management of nerve injury



•Prevention is best!

•Treatment must depend upon the mechanism and duration of nerve 
injury

•Holistic approach
•Treat 

– Pain

– Functional disability

– Psychological impact

•Counselling 
– Reaffirm nerve injury is permanent
– Be honest with the patient
– Reassurance and explanation

•Medical for pain +/- depression

– Topical

– Systemic

•Surgical 

•Remove implant or Endo within 30 hours

Management of dentistry related nerve injury



We do know that
Surgery alone is not enough!
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A small percentage of IANI patients (4%) received a combination of therapies involving CBT, surgery, medication and 5% lidocaine patches

Response to treatment is multi modal 



What are we trying to treat?

• The patient with the nerve injury
• Impact of nerve injury include;

• Pain, numbness and or altered sensation
• Functional difficulties
• Psychological impact

• These result in changed behaviours, anxiety depression, anger, frustration 
and PTSD

• Management Strategies
• Understanding and acknowledging their problem. Providing realistic prognosis and 

possible management strategies
• Pain ‘relief’
• Behavioural techniques to assist the patient in adapting to new self (both functional 

and psychological)



No complicated tests!

CLINICAL ASSESSMENT
Mechanosensory assessment 

The purpose of this study was to determine the 
statistical efficacy of the clinical neurosensory test using 
surgical findings as the "gold" standard, and to 
determine whether a correlation existed between 
the sensory impairment score obtained by preoperative 
testing and the degree of nerve injury found at surgery.

The positive predictive and negative predictive values 
for LN-injured patients were 95% and 100%, 
respectively. The positive predictive and 
negative predictive values for IAN patients were 77% 
and 60%, respectively. 

There were statistically significant differences in the 
distribution of age, duration of injury, cause 
of injury, presence of neuropathic pain, presence of 
trigger pain, and degree of injury between the IAN 
and LN patient populations. 

There was a statistically significant positive relationship 
found between the sensory impairment score and the 
degree of nerve injury.

Zuniga JR, Meyer RA, Gregg JM, Miloro M, Davis LF.The accuracy of clinical 

neurosensory testing for nerve injury diagnosis. J Oral Maxillofac Surg. 1998 

Jan;56(1):2-8.



Presentation of persistent PTNP (n=525) Renton et al unpublished

• Onset of neuropathy +/- pain correlates with intervention surgery or 
local anaesthetic

• LNI patients (mean age 38.4 years [range 20-64]

Male:Female ratio  37:63%

• IANI patients (mean age 43.2 years [range 22-85]; 

Male:Female ratio 27:70%

Referral from:

• General dental practitioner LNI = 40%/IANI = 51%

• Specialist LNI = 50%     IANI = 
32%

• Reported extreme pain during surgery    48%

• Reported high level pain post surgically  56%

• IANI related to;
• Third molar surgery 60%

• Implant 14%

• LA 16%

• Endo 8%

• Periapical infections 1%

• Facial electrolysis 1%

• LNIs related to;

• TMS 75%

• LA 21%

Pain descriptors

Presenting with neuropathic pain 70% 

Functionality

Significantly daily functional impact 65% with pain

Psychologically (PTSD in 68% of patients) impact especially with 
pain 62%

Neuropathy 100%

Dermatome: The neuropathic area varied between 5-100% of the 
affected dermatome (intra- and/or extra-orally).

Hypoeasthetic or Hyperaesthetic

Mechanical allodynia 70%

Mechanical Hyperalgesia 48%

Cold allodynia in IANI pts 87%



You cannot ‘see’ nerves on radiographs just the canals and 
foramina……

but CBCT may be useful for post wisdom tooth surgery and 
confirmed nerve injury



Post surgical CBCTs only required
for M3M Inferior alveolar nerve injury

ADDITIONAL INVESTIGATIONS
POSSIBLE BIOMARKERS?

Radiology Post surgical radiographs 

(panoral for wisdom teeth and LCPA for endo 

Nis)  are required to confirm causality though 

mainly a clinical diagnosis

Use plain film only

CBCT -unnecessary irradiation of the 

patient

Provides no further information and does 

not change treatment unless M3M nerve 

injury to exclude roots displaced into 
submandibular or sublingual space

Additional tests
Neurosensory

Mechanosensory
QST
Blink reflex

Diagnostic Lidocaine blocks
Psychological



Retained roots? In submandibular space?
CBCT may be useful for post wisdom tooth injury

MRI neuroradiography>>>>>>>>>>>>>>>>>

IMAGING Inferior alveolar nerve injury (IANI)

WHEN IS CBCT INIDICATED POST NERVE INJURY?



IMAGING Lingual nerve injury (LNI)
CBCT early post op detection of Lingual plate damage

CBCT MAY BE USEFUL WITH CLINICAL CONFIRMATION OF LINGUAL NEUROPATHY USEFUL TO ESTABLISH IF LINGUAL PLATE 
DAMAGE INDICATES URGENT NEED FOR LINGUAL NERVE EXPLORATION AND REPAIR CBCT DEMONSTRATING BILATERAL BUR 
PERFORATION OF LINGUAL PLATE POST TMS (COURTESY OF TONY POGREL)



Recent Case Pre op findings
Dense left sided hypoaesthetic neuropathy LN (M3M surgery 3 weeks ago)

c/o numbness with occ spontaneous paraesthesia, functional difficulty speaking and eating.
mechanosensory sf 2/10, no SB detection or LT
Preop DPT CBCT taken 14/08/18



URGENT treatment < 30 hours 

• Any known or Suspected nerve trauma

• Implants

• Endodontics (neuropathy may develop 2-3 
days post treatment)

• Within 2 weeks

• Buccal approach causing Lingual nerve

• Inferior alveolar nerve injuries related to 
third molar surgery

• > 2 weeks

• Not ideal

Consent patient properly…forearmed is for warned
Risk assessment in planning
Check on patients post operatively HOMECHECK
Acknowledge problem 
No sit and WAIT !!!!!
You MUST reassure your patient but don’t give them false expectations!
Seek advice- Trigeminalnerve.org.uk- Medication and REFERRAL

Wait for resolution

• Lingual nerve injuries related to 

LINGUAL ACCESS third molar 

surgery (consider explore @ 12 weeks)

• LA

• Trauma

• Orthognathic

Management of PTPN
Cause and duration



Psychological consequences
Patients with severe pain showed particularly elevated levels 
of depression and pain catastrophizing, as well as 
substantially reduced HRQoL and coping efficacy levels. 

Pain intensity level was a significant predictor in all models 
except anxiety, uniquely contributing between 17% and 26% 
of variance to the prediction of pain catastrophizing, 
depression, coping efficacy, and generic and oral HRQoL.

40% of patients display PTSD



•Acute management < 30 hours (delayed onset 
neuropathy)

•(LA IDB lasts 3 hours and 25minutes)

•Check on Patient after 6 hours (Home check)

•IAN NEUROPATHY? (extreme pain/ mixed symptoms large neuropathic 
area)

•Yes 

•Consult patient, check for area of neuropathy and signs of nerve injury

•Confirmed

•Remove IMPLANT OR Endo / tooth < 30 hours with neuropathy

•+ High dose oral NSAIDs (600-800mgs Ibuprofen PO QDS)

•Prednisolone 5 day step down does 50-40-30-20-10mg PO 

•Vitamin B Complex?

•(check medical history!)

•Review

Only use plain films
Removing implant or endo filled tooth
< 30 hours does Improve NI resolution

Bhavsar I, Khalaf M, Ferrin J, Al-Sabbagh M. Resolution of Implant-Induced Neurosensory Disturbance: A Procedural Failure. Implant Dent. 2015 Dec;24(6):735-41. 
Khawaja N, Renton T. Case studies on implant removal influencing the resolution of inferior alveolar nerve injury. Br Dent J. 2009 Apr 11;206(7):365-70

Acute surgical intervention



Central changes after peripheral nerve injury
Central changes increased with catastrophising
• CPSP likely due to biological and psychological factors. Here, we tested 

the hypotheses that

• high Pain Catastrophizing Scale (PCS) scores at the time of injury and 
repair are associated with pain 

• cold sensitivity after 1-year recovery

• insula gray matter changes reflect the course of injury and 
improvements over time. 

• pain catastrophizing trended toward predicting 
cold pain thresholds at time 2, and at time 1 
cortical thickness of the right insula was reduced. 

• At time 2, chronic pain was related to the time 1 pain-PCS relationship 
and cold sensitivity, pain catastrophizing correlated with cold pain 
threshold, and insula thickness reversed to control levels. 

• This study highlights the interplay between 
personality, sensory function, and pain in patients following PNI and 
repair. The PCS-pain association suggests that a focus on affective or 
negative components of pain could render patients vulnerable to chronic 
pain. Cold sensitivity and structural insula changes may reflect altered 
thermosensory or sensorimotor awareness representations.

Goswami R Anastakis DJ Katz J, Davis KD. A longitudinal study of pain, personality, and brain plasticity following peripheral 
nerve injury. Pain. 2016 Mar;157(3):729-39. 





Nerve exploration what do we find?

•Exploration

•Decompression

•Neuroma in continuity 
(NIC) excision and re-
approximation 

• End neuromata EN) 
excision and re-
approximation with 
minimal tension

Tara Renton Badcock Lecture 2011



Procedure Number of

patients

Exploration and decompression 28

Release of scar tissue, excision of neuroma and

re-anastimosis of the nerve

7

Nerve appears normal 2

Key surgical procedures carried out for LNI patients

Tara Renton Badcock Lecture 2011



Findings during lingual nerve exploration
…………..we can see damaged lingual plates

Damaged Lingual plate can be detected 

by CBCT scanning early post surgically  

Allowing for earlier lingual nerve 

exploration and repair if necessary

ONLY wait for 12 weeks for resolution 

associated ONLY with lingual access 

surgery NOT Buccal access surgery



Operative findings lingual nerve injury 22/8/18

Exposed buccal bone 
illustrating healing socket 
marginGranulation tissue in 

healing socket

Sharp ledge bone with 
defect caused by previous 
surgery into lingual space

Nerve tissue 
pulled into socket





If DPT illustrates retained roots or compressed inferior 
dental canal (IDC) the CBCT useful to assess root position/ 
displacement and IDC structure consider early exploration

Inferior alveolar nerve injury

A Survey of the Opinion and Experience of UK Dentists: Part 2: Risk Assessment Strategies and the Management of 
Iatrogenic Trigeminal Nerve Injuries Related to Dental Implant Surgery.
Yilmaz Z, Ucer C, Scher E, Suzuki J, Renton T. Implant Dent. 2017 Apr;26(2):256-262. doi: 
10.1097/ID.0000000000000545



Inferior alveolar nerve injury  with root retention

CBCT useful for risk assessment of nerve injury on removing roots and provides evidence for 
earlier nerve exploration



Procedure Number of

patients

Exploration and debridement 1

Exploration and decompression 8

Exploration and removal of roots and decompression 12

Excision of neuroma and reanastamosis of the nerve 3

Extraction of infected retained root and  re-

anastomosis of the nerve,

1

Early surgical intervention for patients  IANI (< 2 weeks)

Tara Renton Badcock Lecture 2011



Root retention with persistent 

Chronic infection-external draining sinus (20 years post surgical) Plan surgical approach

Late management of inferior alveolar nerve injury



If injury is > 36 hours days old or more 

Manage therapeutically

• Surgery - removal of implant doesn’t work

• Reassure patient

• Psychological support

• Pain management Medical management

• Topical Lidocaine patches, Capsaicin, Amitriptyline

• Systemic Pregabalin / Tricyclic antidepressants

Rodriquez-Lozano F, Sanchez-Perez A, Moya-Villaescusa MJ, Rodriguez-Lozano A, Saez-Yuguero MR. Neuropathic orofacial pain after dental
implant placement: review of the literature and case report. OOOE 2010; 109: e8-e12. Renton T, Yilmaz Z. Profiling of patients presenting with
posttraumatic neuropathy of the trigeminal nerve. J Orofac Pain. 2011 Fall;25(4):333-44. Renton T, Dawood A, Shah A, Searson L, Yilmaz Z. Post-
implant neuropathy of the trigeminal nerve. A case series. Br Dent J. 2012 Jun 8;212(11):E17. doi: 10.1038/sj.bdj.2012.497

Late management of inferior alveolar nerve injury



However Neuropathic pain does not respond to surgery
Surgical impact on NP 
• Slight tomild

Lingual nerve repair and recurrence of neuropathic pain

27 patients Various procedures

• 10 no change in pain

• 7 mild to moderate change in pain

• 10 resolution of pain



• Acute phase
• Step down steroids prednisolone 50/40/30/20/10 mg over 5 days
• Vitamin B complex including  Riboflavin 300mg daily 3 months
• NSAIDs 

• Late phase

• Neuralgic pain
• Neurontin (Lyrica) Pregabalin
• Gabapentin
• Oxcarbazepine

• Burning chronic pain
• SNRIs
• TCAs Nortriptyline > Amitriptyline

• 15% Pts persisted with systemic meds 

• 18% IANI used topical medication

Medical management-
Pain medication



Summary Background—Neuropathic pain is difficult to 
treat. New treatments, clinical trials and standards of 
quality for assessing evidence justify an update of 
evidence-based recommendations for its 
pharmacological treatment.

• a strong GRADE recommendation for use and 
proposal as first line for TCAs, SNRIs, pregabalin, 
gabapentin and gabapentin ER/enacarbil in 
neuropathic pain : 

• NNTs were 3·6 (95 % CI 3·0–4·4) for tricyclic antidepressants (TCAs), 6·4 
(95 % CI 5·2–8·4) 

• for serotonin- noradrenaline reuptake inbibitor (SNRI) antidepressants 
duloxetine and venlafaxine, 7·7 (95 % CI 6·5–9·4) 

• for pregabalin and 6·3 (95 % CI 5·0–8·3) 

• for gabapentin. NNTs were higher for gabapentin ER/enacarbi

• For capsaicin high concentration patches, 

• a weak recommendation for use and proposal as 
second line for lidocaine patches, capsaicin patches 
and tramadol,
• opioids 

• Final quality of evidence was lower for lidocaine patches and BTX-A. 
Tolerability/safety and values/preferences were high for lidocaine patches and lower 
for opioids and TCAs. 

Finnerup et al. Lancet Neurol. Author manuscript; available in PMC 2016 February 01.



American Society Neurology recommendations

• Medical management of neuropathic pain



Canadian Pain society recommendations
Medical management of neuropathic pain



National Institute Clinical excellence (NICE) NHS recommendations
Guidance for prescribing for adult neuropathic pain



Go to drugs
Nortriptyline (TCA) (10-40mgs nocte)
Lyrica Pregabalin (25mgs nocte / BD)



Side effects and compliance
only 11% of PTNP patients continue with medication



Medical Trigeminal Ne pain management
Grade A for TN (Tegretol) 
Grade B for BMS (Nortriptyline & clonazepam)
limited for other conditions

Alonso-Ezpeleta O, Martín PJ, López-López J, 
Castellanos-Cosano L, Martín-González J, Segura-Egea
JJ. Pregabalin in the treatment of inferior alveolar nerve 
paraesthesia following overfilling of endodontic sealer. J 
Clin Exp Dent. 2014 Apr 1;6(2):e197-202.

Tara Renton Kings College London



Capsaicin patches

• Grade evidence for other PTNs

• Low evidence for PPTTN



Botulinum toxin A

High level evidence for 

• diabetic neuropathic pain

• Migraine

• Limb amputation pain

• Low evidence PPTTN

• Emerging evidence for TN



Botoxin A
Grade B for TN but low evidence for PTN

Ngeow WC, Nair R Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2010 Mar;109(3):e47-50.
Injection of botulinum toxin type A (BOTOX) into trigger zone of trigeminal neuralgia as a means to control pain.



Pre Botox LA injections for focal neuropathic pain
Lidocaine 2% (1:80K epinephrine) 1-2mls infiltrations
positive response prerequisite for BTX treatment but not predictive

PDAP 1 or primary localised intra oral 
Ne Pain

• 7 patients
• Mean age 55yrs
• 60% Female
• Site 

• 40% mandibular posterior molar 
region

• 40% posterior maxillary molar region
• 20% anterior maxilla

• Response rate 
• Complete 3 (1 hour-30days)
• Partial 2
• None 2

PPTTN localised intra oral Ne Pain
• 18 patients
• Mean age 42 yrs
• 75% female
• Site

• 15% mandibular posterior molar region
• 5% posterior maxillary molar region
• 80% anterior maxilla

• Response rate
• Complete 14 (duration 1 hour -42 days)
• Partial 2
• None 2



Interventional pain management includes;

• Peripheral stimulation

• Superficial sessional neurostimulation

• Central Neurostimulation/ neuromodulation

• SPG - Ganglia  implanted 
neurostimulation

• TG Pulsed Radiofrequency 
• Spinal cord stimulation (not for OFP)

• Deep brain stimulation

• Transmagnetic stimulation

ABLATIVE TECHNIQUES
Gasserian Ganglion interventions

Radiofrequency ablation
Thermocoagulation
Balloon compression
Glycerolysis
Cryosurgery

Sphenopalatine ganglion injections
Stereotactic radiosurgery
Gamma knife may be indicated If there 
is medical contraindications to MVD



IASP Neuropathic SIG Recommendations 
interventional procedures for Ne Pain

Ne pain due to

• peripheral and central NP conditions

• herpes zoster and postherpetic neuralgia (PHN)

• painful diabetic and other peripheral neuropathies

• spinal cord injury NP

• central post-stroke pain

• radiculopathy 

• failed back surgery syndrome (FBSS)

• complex regional pain syndrome (CRPS)

• trigeminal neuralgia and neuropathy

Evidence is summarized and presented for 

• neural blockade, 

• spinal cord stimulation (SCS),

• intrathecal medication, 

• and neurosurgical interventions 

evidence, including degree of efficacy and safety, are: (1) epidural injections for herpes 
zoster; (2) steroid injections for radiculopathy; (3) SCS for FBSS; and (4) SCS for CRPS type 1. 
Based on the available data, we recommend not to use sympathetic blocks for PHN nor RF 
lesions for radiculopathy. 

Neuropathic pain (NP) is often refractory to pharmacologic and non-
interventional treatment. On behalf of the International Association for the 
Study of Pain Neuropathic Pain Special Interest Group (NeuPSIG), 



Alternative analgesic therapies

• Homeopathic
• Arnica reduces bruising and swelling

• Hypnotherapy
• self hypnosis
• induced hypnosis

• Counselling
• Chronic pain patients may need counselling to improve their coping strategies

• CBT

• Sleep

• Biofeedback
• training in changing function to reduce pain

• Tens shown to reduce the discomfort of ID blocks

• Pet therapy

• Mirror therapy


