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Management of nerve injury



ÅPrevention is best!

ÅTreatment must depend upon the mechanism and duration of nerve 
injury

ÅHolistic approach
ÅTreat 

ï Pain

ï Functional disability

ï Psychological impact

ÅCounselling 
ï Reaffirm nerve injury is permanent
ï Be honest with t he patient
ï Reassurance and explanation

ÅMedical for pain +/ - depression

ï Topical

ï Systemic

ÅSurgical 

ÅRemove 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?

ÅThe patient with the nerve injury
ÅImpact of nerve injury include;
ÅPain, numbness and or altered sensation
ÅFunctional difficulties
ÅPsychological impact

ÅThese result in changed behaviours, anxiety depression, anger, frustration 
and PTSD
ÅManagement Strategies
ÅUnderstanding and acknowledging their problem. Providing realistic prognosis and 

possible management strategies
Åtŀƛƴ ΨǊŜƭƛŜŦΩ
ÅBehavioural 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.Theaccuracy of clinical 

neurosensory testing fornerveinjury diagnosis. J Oral MaxillofacSurg.1998 

Jan;56(1):2-8.



Presentation of persistent PTNP (n=525) Renton et al unpublished

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

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

Male:Femaleratio  37:63%

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

Male:Femaleratio 27:70%

Referral from:

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

Å Specialist LNI = 50%     IANI = 
32%

ÅReported extreme pain during surgery    48%

ÅReported high level pain post surgically  56%

Å IANI related to;
Å Third molar surgery 60%

Å Implant 14%

Å LA 16%

Å Endo 8%

Å Periapical infections 1%

Å Facial electrolysis1%

ÅLNIs related to;

ÅTMS 75%

ÅLA 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).

Hypoeastheticor Hyperaesthetic

Mechanical allodynia 70%

Mechanical Hyperalgesia 48%

Cold allodynia in IANI pts 87%



¸ƻǳ Ŏŀƴƴƻǘ ΨǎŜŜΩ ƴŜǊǾŜǎ ƻƴ ǊŀŘƛƻƎǊŀǇƘǎ Ƨǳǎǘ ǘƘŜ Ŏŀƴŀƭǎ ŀƴŘ 
ŦƻǊŀƳƛƴŀΧΧ

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 hypoaestheticneuropathy LN (M3M surgery 3 weeks ago)

c/o numbness with occspontaneous 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 

ÅAny known or Suspected nerve trauma

ÅImplants

ÅEndodontics (neuropathy may develop 2-3 
days post treatment)

ÅWithin 2 weeks

ÅBuccal approach causing Lingual nerve

ÅInferior alveolar nerve injuries related to 
third molar surgery

Å> 2 weeks

ÅNot ideal

/ƻƴǎŜƴǘ ǇŀǘƛŜƴǘ ǇǊƻǇŜǊƭȅΧŦƻǊŜŀǊƳŜŘ ƛǎ ŦƻǊ ǿŀǊƴŜŘ
Risk assessment in planning
Check on patients post operatively HOMECHECK
Acknowledge problem 
No sit and WAIT !!!!!
¸ƻǳ a¦{¢ ǊŜŀǎǎǳǊŜ ȅƻǳǊ ǇŀǘƛŜƴǘ ōǳǘ ŘƻƴΩǘ ƎƛǾŜ ǘƘŜƳ ŦŀƭǎŜ ŜȄǇŜŎǘŀǘƛƻƴǎΗ
Seek advice- Trigeminalnerve.org.uk- Medication and REFERRAL

Wait for resolution

Å Lingual nerve injuries related to 

LINGUAL ACCESS third molar 

surgery (consider explore @ 12 weeks)

Å LA

Å Trauma

Å 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 HRQoLand 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



ÅAcute management < 30 hours (delayed onset 
neuropathy)

Å(LA IDB lasts 3 hours and 25minutes)

ÅCheck on Patient after 6 hours (Home check)

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

ÅYes 

ÅConsult patient, check for area of neuropathy and signs of nerve injury

ÅConfirmed

ÅRemove IMPLANT OR Endo / tooth < 30 hours with neuropathy

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

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

ÅVitamin B Complex?

Å(check medical history!)

ÅReview

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

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

Acute surgical intervention



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

the hypotheses that

Å high Pain Catastrophizing Scale (PCS) scores at the time ofinjury and 
repair are associated with pain 

Å cold sensitivity after 1-year recovery

Å insula graymatter changes reflect the course ofinjury and 
improvements over time. 

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

Å 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. 

Å This study highlights the interplay between 
personality,sensoryfunction, 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 
thermosensoryor sensorimotor awareness representations.

GoswamiR AnastakisDJ 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?

ÅExploration

ÅDecompression

ÅNeuroma in continuity 
(NIC) excision and re -
approximation 

ÅEnd 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
ΧΧΧΧΦΦǿŜ Ŏŀƴ ǎŜŜ ŘŀƳŀƎŜŘ ƭƛƴƎǳŀƭ ǇƭŀǘŜǎ

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 ImplantSurgery.
Yilmaz Z, UcerC, ScherE, 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

ÅSurgery - removal of implant doesnôt work

ÅReassure patient

ÅPsychological support

ÅPain management Medical management

ÅTopical Lidocaine patches, Capsaicin, Amitriptyline

ÅSystemic Pregabalin / Tricyclic antidepressants

Rodriquez-LozanoF, Sanchez-PerezA, Moya-VillaescusaMJ, Rodriguez-LozanoA, Saez-YugueroMR. Neuropathicorofacial pain after dental
implant placement: reviewof the literature and casereport. OOOE2010; 109: e8-e12. RentonT,YilmazZ. Profilingof patientspresentingwith
posttraumaticneuropathyof the trigeminalnerve. JOrofacPain. 2011Fall;25(4):333-44. RentonT,DawoodA, ShahA, SearsonL,YilmazZ. Post-
implantneuropathyof the trigeminalnerve. A caseseries. BrDentJ. 2012Jun8;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 
ÅSlight tomild

Lingual nerve repair and recurrence of neuropathic pain

27 patients Various procedures

Å10 no change in pain

Å7 mild to moderate change in pain

Å10 resolution of pain



ÅAcute phase
ÅStep down steroids prednisolone 50/40/30/20/10 mg over 5 days
ÅVitamin B complex including  Riboflavin 300mg daily 3 months
ÅNSAIDs 

ÅLate phase

ÅNeuralgic pain
ÅNeurontin (Lyrica) Pregabalin
ÅGabapentin
ÅOxcarbazepine

ÅBurning chronic pain
ÅSNRIs
ÅTCAs Nortriptyline > Amitriptyline

Å15% Pts persisted with systemic meds 

Å18% IANI used topical medication

Medical management-
Pain medication



Summary BackgroundτNeuropathic 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.

Åa strong GRADE recommendation for use and 
proposal as first line for TCAs, SNRIs, pregabalin, 
gabapentin and gabapentin ER/enacarbilin 
neuropathic pain : 
ÅNNTs were 3·6 (95 % CI 3·0ς4·4) for tricyclic antidepressants (TCAs), 6·4 

(95 % CI 5·2ς8·4) 

Å for serotonin- noradrenaline reuptake inbibitor (SNRI) antidepressants 
duloxetine and venlafaxine, 7·7 (95 % CI 6·5ς9·4) 

Å for pregabalinand 6·3 (95 % CI 5·0ς8·3) 

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

Å For capsaicin high concentration patches, 

Åa weak recommendation for use and proposal as 
second line for lidocaine patches, capsaicin patches 
and tramadol,
Å opioids 

Å 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. 

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



American Society Neurology recommendations

ÅMedical management of neuropathic pain



Canadian Pain society recommendations
Medical management of neuropathic pain


