Risk assessment of patients with M3Ms, Implants,
aEndo and LA with a view to preventing nergg injury
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Nerve damage in dentistry

Nerve damage related A
to dental procedures ‘
are rare but have a

significant impact on
the patients involved

ING’'S
College
LONDO




Late diagnosis of Endo PTN




Overview

|

What is Neuropathic




Aim This lecture will update participants in the prevention of trigeminal nerve injuries
during dental surgery

Objectives The following will be discussed:

. assessment of the patient with M3M

. assessment of M3M surgical difficulty

. radiographic factors

. CBCT assessment

. Surgical modification to minimise nerve injuries

. follow up advice to identify nerve injuries and assist resolution of nerve injuries

QOutcomes

By the end of the lecture participants will:

. be familiar with recognising and minimising risk to the trigeminal nerve when
undertaking dental procedures;

. understand the importance of preventing nerve injuries and the impact on those patients
affected,;

. understand how to improve patient consent;

. ___he ahle to develop.a better strategy _for assessing and identifying patients at high_risk;_____.

> know When to refer or treat.



Types of pain
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J Clin Invest. 2010 Nov I; 120(11): 3742-3744. What is this thing called pain? Clifford . Woolf



International Classification of Orofacial

Pain, Ist edition (ICOP)

Copyright

Copyright belongs exclusively to the International
Headache  Society  (IHS), The International
Classification of Orofacial Pain (ICOP) in this or sub-
sequent editions may be reproduced freely by institu
tions, societies or individuals for scientific, educational
or clinical purposes. Reproduction of any part or parts
in any manner for commercial uses requires permission
from IHS, which will be granted on payment of a fee
Please contact the publisher at the address below

Translations

IHS expressly permits translations of all or parts of
ICOP for the purposes of clinical application, educa-
tion, field testing or other research. It is a condition of
this permission that all translations are registered with
IHS. Before embarking upon translation, prospective
translators are advised to enquire from IHS whether a
translation exists already in the proposed language
All translators should be aware of the need to use rig

orous translation protocols. Publications reporting stu-

dies making use of translations of all or any part of

International
"5 Headache Society

Cephalalgia

C 0
2020, Vol. 40Q2) 129-221

International Headache Society 2020
Article reuse guidelines:
sagepub comfournals-permasions
DOK 10.1177/0333102419893823
journals sagepub comhome/cep

®SAGE

ICOP should include a brief description of the transla-
tion process, including the identities of the translators
(of whom there should always be more than one). IHS
will not endorse translations. Endorsements may be
given by member national socicties; wherever these

exist, such endorsement should be sought

The Orofacial Pain Classification
Committee

The committee is a collaborative group consisting of
members of the Orofacial and Head Pain Special
Interest Group (OFHP SIG) of the International
Association for the Study of Pain (IASP), the
International Network for Orofacial Pain and Related
Disorders Methodology (INfORM), the American
Academy of Orofacial Pain (AAOP) and the
International Headache Society (IHS)

Co-chairmen

Rafael Benoliel, USA: Arne May, Germany: Peter
Svensson, Denmark

International Classification orofacial pain (ICOP)

1. Orofacial pain attributed to disorders of
dentoalveolar and anatomically related structures

Myofascial orofacial pain

Orofacial pain attributed to lesion or disease of
e cranial nerves

Orofacial pains resembling presentations of
primary headaches

6. Idiopathic orofacial pain




Common neuropathic pain conditions and neuroanatomically plausible distribution of pain symptoms and sensory signs.
Neuropathic pain condition Neuroanatomically plausib tion of lllustration of typical distribution

Types of neuropathic pain

In 1994, the International Association for the Study of Pain
(IASP) defined neuropathic pain as “pain initiated or caused
by a primary lesion or dysfunction in the nervous system.”

In 2008, a task force initiated by the |ASP Special Interest
Group on Neuropathic Pain (NeuPSIG) noted the need to
distinguish neuropathic pain from nociceptive pain arising
indirectly from neurological disorders and pain conditions
with secondary neuroplastic changes occurring in the Park pnaoty
nociceptive system, and proposed a new definition that
omitted the term “dysfunction”:

“pain arising as a direct consequence of a lesion or disease
affecting the somatosensory system.”30

A slightly modified version of this definition was proposed
by the IASP Taxonomy Committee and accepted by the
|ASP: “pain caused by a lesion or disease of the
somatosensory nervous system.”

At and/or below the level of the spinal cord lesion.




About 413 physicians completed a total of 3,956 patient records forms. Total
annual direct health-care costs per patient ranged from €1,939 (ltaly) to €3,131

(Spain).

Annual professional caregiver costs ranged from €393 (France) to €1,242 (UK),
but this only represented a small proportion of total care because much care is
provided by family or friends. Sick leave costs ranged from €5,492 (UK) to
€7,098 (France), with 10%—32% patients prevented from working at some point
AN

Total cost (including direct and indirect costs) of NP per patient was
€10,313 in France (69% of the total cost), €14,446 in Germany (78%), €9,305 in
Italy (69%), €10,597 in Spain (67%), and €9,685 in the UK (57%).

Indirect costs (ie, sick leave) constituted the majority of costs in all five
countries: €7,098 in France, €11,232 in Germany, €6,382 in Italy, €7,066 in
Spain, and €5,492 in the UK. In the subgroup analysis, total annual direct costs
per patient were highest for neuropathic back pain and radiculopathy, and
lowest for fibromyalgia.

Mean WPAI score range was 34.4-56.1; BPI interference was 4.1-4.8; and EQ-
5D was 0.57-0.74. The results suggest that a significant proportion of the
patient’s work time in the previous week was affected by NP, and these are
relatively high compared with other diseases such as diabetes, respiratory
conditions, and arthritis.

The wider costs appear significantly higher to patients, carers/families, and
society as a whole than to the health system alone.

ClinicoEconomics and Outcomes Research

Hilerud Liedgens'
Marko Obradovic'
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Pathophysiology

Figure |. The peripheral and central changes induced by nerve
injury or peripheral neuropathy Preclinical animal studies have
shown that damage to all sensory peripheral fibres (namely,
AB, A6 and C fibres; BOX 1) alters transduction and
transmission due to altered ion channel function. These
alterations affect spinal cord activity, leading to an excess of
excitation coupled with a loss of inhibition. In the ascending
afferent pathways, the sensory components of pain are via the
spinothalamic pathway to the ventrobasal medial and lateral
areas (1), which then project to the somatosensory cortex
allowing for the location and intensity of pain to be perceived
(2). The spinal cord also has spinoreticular projections and the
dorsal column pathway to the cuneate nucleus and nucleus
gracilis (3). Other limbic projections relay in the parabrachial
nucleus (4) before contacting the hypothalamus and amygdala,
where central autonomic function, fear and «anxiety are
altered (5). Descending efferent pathways from the amygdala
and hypothalamus (6) drive the periaqueductal grey, the locus
coeruleus, A5 and A7 nuclei and the rostroventral medial
medulla. These brainstem areas then project to the spinal cord
through descending noradrenaline (inhibition via a2
adrenoceptors), and, in neuropathy, there is a loss of this
control and increased serotonin descending excitation via 5-
HT3 receptors (7). The changes induced by peripheral
neuropathy on peripheral and central functions are shown.
Adapted with permission from REF. 38, Mechanisms and
management of diabetic painful distal symmetrical
polyneuropathy, American Diabetes Association, 201 3.
Copyright and all rights reserved. Material from this
publication has been used with the permission of American
Diabetes Association.
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Definitions - do not confuse nomenclature!

» Neuralgia — nerve pain

» Neuropathic pain (I1ASP)
Pain caused by a lesion or disease of the somatosensory nervous system.

» Neuropathy (IASP)
A disturbance of function or pathological change in a nerve: in one nerve, mononeuropathy;
in several nerves, mononeuropathy multiplex; if diffuse and bilateral, polyneuropathy.

» Note: Neuritis (q.v.) is a special case of neuropathy and is now reserved for inflammatory
processes affecting nerves.
» sensory (touch, heat, pain)

» motor (movement)



Chronic post surgical pain (CPSP) or NeP?

Haroutiunian S Nikolajsen L, Finnerup NB, Jensen TS. The neuropathic Estimated incidence Estimated chronic 5 surgical volumes
component in persistent postsurgical pain: a systematic literature review. of chronic pain E5EE (d:“b"“El)fl;l:)'" (1000s)t

- - n £ t of score o
Pain. 2013 Jan;154(1):95-102. doi: 10.1016/j.pain.2012.09.010. (>S out of score of 10)

Persistent postsurgical pain (PPSP) is a frequent and often disabling complication of
many surgical procedures.

Nerve injury-induced neuropathic pain (NeuP) has repeatedly been proposed as a
major cause of PPSP. However, there is a lack of uniformity in NeuP assessment
across studies, and the prevalence of NeuP may differ after various surgeries.

We performed a systematic search of the PubMed, CENTRAL, and Embase databases
and assessed 28| studies that investigated PPSP after || types of surgery.

Table 1: Estimated incidence of chronic postoperative pain and disability after selected surgical procedures™

The prevalence of PPSP in each surgical group was examined. The prevalence of NeuP
was determined by applying the recently published NeuP probability grading system.
The prevalence of probable or definite NeuP was high in patients with persistent pain

after thoracic and breast surgeries-66% and 68%, respectively. In patients with PPSP o) ; ; 0
after groin hernia repair, the Drevalence Of NeuP was 31 %. and after total hip 30 /O get perSIStent paln 10 /0 are Severel aﬁeCted

or knee arthroplasty it was 6%. Very few related to dentistry likely due to LA

The results suggest that the prevalence of NeuP among PPSP cases differs in various

types of surgery, probably depending on the likelihood of surgical iatrogenic nerve Keh |et H et al’ 2006 Lancet
injury. Because of large methodological variability across studies, a more uniform

approach is desirable in future studies for evaluating persistent postsurgical NeuP.




e RESEARCH UBLISE The Journal of Pain, Vol 20, No 4 (April), 2019: pp 369-393
American 3 f Available online at www.jpain.org and www.sciencedirect.com

: : - : PainCD 10
Diagnostic Criteria Socty_

------------------------------------------------------------------------- Focus Article

AAPT Diagnostic Criteria for Peripheral Neuropathic )
Pain: Focal and Segmental Disorders

Table 3. Core Diagnostic Criteria for Persistent
Posttraumatic Neuropathic Pain

1. History of traumatic nerve injury or surgery associated with known
risk of nerve injury.* ‘Traumatic event = onset

i : 1 1 9
Roy Freeman,* Robert Edwards," Ralf Baron,* Stephen Bruehl,* Giorgio Cruccu,
Robert H. Dworkin, and Simon Haroutounian**
*Center for Autonomic and Peripheral Nerve Disorders, Beth Israel Deaconess Medical Center, Boston, MA
'Department of Anesthesiology, Brigham & Women's Hospital, Harvard University School of Medicine, Boston, MA
‘University of Kiel, Division of Neurological Pain Research and Therapy, Department of Neurology, Kiel, Germany
$pepartment of Anesthesiology, Vanderbilt University Medical Center, Nashville, TN
YDepartment Human Neuroscience, Sapienza University, Rome, ltaly
Ipepartment of Anesthesiology and Perioperative Medicine, University of Rochester School of Medicine and Dentistry,
Rochester, NY

2. Pain lasting >3 mo, with onset showing a temporal relation to Deportmentof o vty Poin Center, Weshington Uniesity School o Mefane, St o MO
known nerve injury (onset within days to weeks after the injury)." Aack Reiphersl poncopitic pu K among fhe most presslect rpee i newopatic pela
3. Eosﬁwe and/qr negative signs pf sensory disturbance in thg innerva- - HHS Public Access
tion of the injured nerve as evidenced by >1 of the following: _ /g(' Author manuscript
a. Mixed areas of hypo_ and hypersensitivity to various sensory : Pain. Author manuscript; available in PMC 2020 January 01.
e H Published in final edited form as:
mOdalltles o N e u ro Path I c a‘ rea’ ) Pain. ZUI‘;Jz\nmry 3 160(1): 53-59. doi: 10.1097/).pain.0000000000001365.
b. Hyposensitivity to nonpainful warmth (with or without changes
in cold Sen.s.m.;lon) AIIodana / Hyperalgesla - The IASP classification of chronic pain for ICD-11: chronic
C. Hypersensmlnf[y to Brush or p|r‘1§.r|c’; in or around the pallnful area neuropathic pain
4. No other condition (e Yrm r?r § ; ﬁ%a better explains the
f h | ical f d | h h |C| | . Joachim Scholz?, Nanna B. Finnerup®€, Nadine Attald, Qasim Aziz®, Ralf Baron', Michael I.
pattern ot the clinical Teatures (e9' radiculopat y) that could plausi- Bennett?, Rafael Benoliel”, Milton Cohen', Giorgio Cruccul, Karen D. Davis¥, Stefan Evers,
b|y account for persisting pain in the affected dermatome or Michael First™, Maria Adele Giamberardino”, Per Hansson®, Stein KaasaP, Beatrice

. . ., Korwisid, Eva Kosek', Patricia Lavand’homme®, Michael Nicholas!, Turo Nurmikko", Serge
dermatorﬁﬁa gsgh gs |a ! pa ra gszh gs |a —_ h)(pga gsth eS|a’erm|", Srinivasa N. Raja%, Andrew S. C. Rice*, Michael C. RowbothamY, Stephan Schug?,
David M. Simpson®, Blair H. Smith2®, Peter Svensson?°, Johan W.S. Vlaeyenad, Shuu-Jiun

*This pain may occur even if there was a deliberate attempt to spare the |arge Wang?®®, Antonia Barke, Winfried Riefd, Rolf-Detlef Treede®', Classification Committee of

nerves CrOSSing the Surgical area (Eg, in breast Surgery)‘ the Neuropathic Pain Special Interest Group (NeuPSIG), and Task Force for the
Classification of Chronic Pain of the International Association for the Study of Pain (IASP)

There is a spontaneous decline in reporting of pain >12 mo after surgery/
trauma. Relevant citations in support of these diagnostic criteria are Bruehl,
Duffy et al,”” Guo et al,’® Haldar et al,'® Pappagallo et al,'®” Teerijoki-Oksa




Post Traumatic neuropathic pain PTNP (ICOP)

4.1.2.3 Post-traumatic trigeminal neuropathic pain . . .
Diagnostic criteria:

»  Previously used terms: Anaesthesia dolorosa; painful post- .. . . L
e . . A. Pain,in a neuroanatomically plausible area within the
traumatic trigeminal neuropathy. o i ) )
distribution(s) of one or both trigeminal nerve(s),

» Description: Unilateral or bilateral facial or oral pain .. . .
) 4 persisting or recurring for >3 months and fulfilling

following and caused by trauma to the trigeminal nerve(s), S
with other symptoms and/or clinical signs of trigeminal criteria C and D
nerve dysfunction, and persisting or recurring for more than B, Both of the following;

3 months. |. history of a mechanical, thermal, radiation or chemical
»  4.1.2.3.1 Probable post-traumatic trigeminal neuropathic pain injury to the peripheral trigeminal nerve(s)
»  Diagnostic criterion:A. Pain fulfilling all but criterion B2 for 2. diagnostic test confirmation| of a lesion of the
4.1.2.4 Trigeminal neuropathic pain attributed to other disorder C. Onset within 6 months after the injury
4.1.2.5 Idiopathic trigeminal neuropathic pain D.Associated with somatosensory symptoms and/or
Description: Unilateral or bilateral facial pain in the signs4 in the same neuroanatomically plausible distribution
distribution(s) of one or more branches of the trigeminal nerve E. Not better accounted for by another ICOP or ICHD-3
___________________________________________________________ diagnosis.



Examination protocol for mechanosensory evaluation of the extraoral dermatome of V3. This protocol could
also be applied to other dermatomes.

Area affected

Using forceps run over normal to neuropathic area warning the patient

that there may be hypersensitivity as well as hyp osensitivity.

Neuropathic area?

Map out the area and record pictorially or by photograph using pen
marks on patient's face.
Estimate the % or extra-oral dermatome is affected by the neuropathy.

(yellow dotted lines indicate V3 dermatome and arrows indicate
direction of testing from normal to neuropathic area)

Subjective function

Using forceps with beaks together firmly tap (minimum 5 times) the
patient's hand several times explaining that is 'normal’ 10 out of 10
subjective function. Then tap, with the same pressure, over the
unaffected side of the face or tongue and repeat the stimulation
explaining that should be 10 out of 10.

Move your forceps away and explain no stimulation at all is 0 out of 10.
Repeat over neuropathic area that you have already confirmed and ask
the patient to report the level of stimulus according to the NRS scale

YPO or
o|#2%3]a|s|6|7|8|o M8l 1r|12]|13]1a]15]|16]17]18]|19]2
Hype rae.snthet IC !L,{s..mum intensity maginable

This test can be repeated over different domains of the neuropathy (lip
vermillion, lip skin and chin skin or over tongue)

Light touch

To evaluate light touch thresholds von Frey filaments are highly
recommended. If these are not be available, a pledget can be used
instead, placing repeated (minimum 5 times) on normal side first then
repeated on affected side; ask the patient to report differences. If the
patient is experiencing numbness on stimulation, they will have reduced
light touch detection thresholds. However, if the patient is suffering from
hyperaesthesia and possible allodynia (pain on touch) this test can be

ve

Surgical trigeminal nerve injuries

Sharp blunt discrimination

Using a dental probe sharp and blunt ends, the unaffected side is tested
first. A minimum of five stimulations would be used and the number
recognized by the patient (if less than 3 out of 5 then the test is
negative). Whilst this test can illustrate hypoaesthesia with reduced
sharp detection on the affected side, this test can also identify
mechanical hyperalgesia (increased pain on sharp stimulation) which is
often extremely uncomfortable for the patient. Sharp thresholds can be
estimated using specially designed algometers not used in this study

Tactile / mechanical
hyperalgesia?

Two-point discrimination (TPD)

Using college forceps with beaks open and closed (both for five
stimulations), TPD function can be estimated. Some authors prefer
specially designed calipers which can be set to a specific distance.
Normal TPD in the V3 dermatome extraorally ranges from 2-4mm on the
lip vermillion to 6-8mm on the skin of the chin.

Apply Cold metal
mirror back
Thermal allodynia

Figure T
Oral Surgery ISSN 1752:2471

ORIGINAL ARTICLE

Diagnosis, pathophysiology, management and future issues of
trigeminal surgical nerve injuries




Grading of neuropathic pain Ez

- - - - =
. History of relevant neurological lesion or disease Unlikely to be
History and

Pain distribution neuroanatomically plausible® neuropathic pain
Comprehensive Review
PAIN —

Neuropathic pain: an updated grading system for
research and clinical practice

Nanna B. unmu;>‘ *, Simon Haroutounian®, Peter Kamerman®, Ralf Baron®, David L.H. Bennett®, Examination Pain is associated with sensory signs in the same
Didier Bouhassira"9, Giorgio Cruccu”, Roy Freeman', Per Hansson'*, Turo Nurmikko', Srinivasa N. Raja™, neuroanatomically plausible distribution®
Andrew S.C. Rice™®, Jordi Serra®, Blair H. Smith®, Rolf-Detlef Treede', Troels S. Jensen

Possible
neuropathic pain

ARt ack Probable

The redefinition of neuropathic pain as “pain arising as a direct consequence ¢ ssion or disease affecting the somatosensory systel neuropathic pain
o C iy cial Interest Group on Neuropathic Pai

11'\,‘|--(‘) ted. In contrast, the proy yrading sys f possible, probable, and definite neuropathic pain from

2008 has beer xd to a lesser extent, Here, we report ¢ ation analysis of the original NeuPSIG grading par »f 2008, followed by an

analysis of its use h an ¢ mn; »anel and recommendations for an improved grading system. As of February, 2015, 608 eligible articles . 3 — - -
Scopus cited the paper, 414 of which cited the neurt ain definitic 220 clinical sf 56 had used the Confirmatory Diagnostic test confirming a lesion or disease

arac NS  are 2 from 5% in 2 y30% in - & . ihe tests of the somatosensory nervous system
grac sterm w ) out the re \ce of at t )¢ e s, explaining the pain
and rtai S cons ¢ yanatomics pain distribution ; C

seting clinical practice, improy s in the specifications, and a word of caul lummn

w\umu ypathic pain does not always indicate causality. In addition, we add a table illustrating the area of pain and sensory
abnormalities in common neuropathic pain conditions and propose areas for further research Definite

Keywords: Neuropathic pain, Definition, Grading, Possible, Probable, Definite neuropathic pain?

Compared to the grading system published in 2008, we have (1) changed the order of the grading criteria to better reflect
clinical practice. (2) annotated the terms used to improve clarity. (3) recognized the role of screening tools
(questionnaires) in neuropathic pain evaluation. (4) emphasized that reaching the final level of certainty (definite
neuropathic pain) confirms clinically that a lesion or disease of the somatosensory nervous system can explain the pain
but, as often in neurology, it does not establish causality (ie, there may still be other causes of the pain such as a diabetic
ulcep The main purpose of the grading system is to help in the classification of the pain as neuropathic.




Exclude non-traumatic
Neuropathic pain

classic neuralgias-
TN classical

PDAP I
Ne pain/PTN (CPSP)

metabolic, infection, MS,
neoplasia, vascular
autoimmune

Identified cause
Neuropathic

Nutritional deficiencies
Fe, Ferritin, Zinc, Magnesium,
Vit B complex, D, E
Malignancy
Compression by a space occupying lesion centrally or peripherally NEOPLASIA
Metabolic Acromegaly, Hormonal neuropathy (Hypothyroidism, Diabetes),
Infarction (sickle cell hypoxic neural damage, giant cell arteritis)
Demyelination (Multiple sclerosis)
Infection Post viral neuropathy, Bacterial, Leprosy
Toxic Heavy metal poisoning (lead, mercury) radiation, thermal, chemotherapy, drugs
Auto immune problems: Lupus, Rheumatoid disease
Sarcoidosis and amyloidosis




think Red flags of malignancy

NHS 2 (NICE 3) weeks

> Referral pathway
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COMMENTARY

Pain chronification: what should a non-pain medicine specialist know?

HHS Public Access

Author manuscript
Pain. Author manuscript; available in PMC 2019 December 01.

Bart Morlion®, Flaminia Coluzzi®, Dominic Aldington‘, Magdalena Kocot-Kepska®, Joseph Pergolizzi®,
Ana Cristina Mangas', Karsten Ahlbeck? and Eija Kalso"

*Leuven Centre for Algology & Pain Management, University Hospitals Leuven, KU Leuven, Belgium; "Department of Medical and Surgical
Sciences and Biotechnologies Unit of Anaesthesia, Intensive Care and Pain Medicine, Sapienza University of Rome, Rome, Italy; “Royal
Hampshire County Hospital, Winchester, UK; “Department of Pain Research and Treatment, Jagiellonian University Medical College, Krakéw,
Poland; “Global Pain Initiative, Golden, CO, USA and Naples Anesthesia and Pain Associates, Naples, FL, USA; "Hospital de Santo André,
Leiria, Portugal; °Capio St Gorans Hospital, Stockholm, Sweden; "Pain Clinic, Departments of Anaesthesiology, Intensive Care, and Pain
Medicine, Helsinki University Central Hospital, Helsinki, Finland

Published in final edited form as:
Pain. 2018 December ; 159(12): 2421-2436. doi:10.1097/4.pain.0000000000001401.

ABSTRACT ARTICLE HISTORY
Objective: Pain is one of the most common reasons for an individual to consult their primary care Received 18 December 2017
physician, with most chronic pain being treated in the primary care setting. However, many primary ~ Revised 5 March 2018
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“pain chronification”.
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When pain gets stuck: the evolution of pain chronification and
treatment resistance

PAIN GENERATOR
David Borsook'2, Andrew M Youssef', Laura Simons3, Igor EIman?, and Christophe . e s/t
Eccleston56
'Center for Pain and the Brain, Boston Children’s (BCH), McLean and Massachusetts Ho: RECURRENT PAIN
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2p nature | MGH) Initial molecular and cellular changes in CNS:
neuroscience functional sensitization and expanded receptive fields
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. in dagnosis
¢ Pain vulnerability: a neurobiological S
6
D perspective
CHRONIC PAIN MILD or NO PAIN
Franziska Denk!, Stephen B McMahon' & Irene Tracey?
Pro-algesic Structural Neuroplasticity Structural plasticity
There are many known risk factors for chronic pain yet the blological that link these factors to
abnormal processing of painful signals are only just beginning to be explored. This Review will discuss the potential mechanisms Decreased volume of thalamus, insular cortex, Increased grey matter volume
that have been proposed to underlie vulnerability and resilience toward developing chronic pain, Particular focus will be given cngulate cortex in the periacqueductal grey (PAG)
to genetic and epigenetic processes, priming effects on a cellular level, and alterations In brain networks concerned with Loss of inhibitory interneurons
reward, moth and odulatory control. Although research in this area is still In its infancy, a better Sprouting/shrinking neurons Physiological potentiation of noradrenergic
understanding of how pain vulnerability emerges has the potential to help identify individuals at risk and may open up new inhibitory pathway
therapeutic avenues. Pain: N pathic compol
A totraditional analgesics

Considerable advances have been made in understanding the neu-  likely to develop certain chronic pain conditions, as are older people, Poor to tradi
robiology of chronic pain over the last two decades. The molecular  although age may function as a protective factor in some instances.
mechanisms leading to amplification of pain-re { genetics is supported by twin and population-based
pain states have been dissected. An unexpected contribution of non-  studies, which clearly indicate that painful conditions and acute pain
Is in the CNS has been discovered, and functional, as well { review). Other

ed signals in chronic  The influence

Figure 1. From the physiological perspective, an imbalance between enhanced ascending nociceptive inputs and inadequate inhibitory descending pathways is
saennndbhis e nain shennificstion® Benmndicad with nermicsion fonm Cakost 20 af ®
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Summary risk factors for PTPN
/chronic post surgical pain

Age > 50 yrs

Female

Multiple pain conditions
Social Factors

Resultant sensory nerve injury
Large neuropathic area
Thermal allodynia
Mechanical allodynia
Hyperalgesia

Axis 1l Psychological factors
Mood anxiety / depression
Introversion, neuroticism,
hypervigilance, catastrophising
Fear of surgery

Surgical factors Fear of pain
Type of surgery
Site Poor pain modulation DNIC

Minimise nerve injury positive tests

(Tissue tension & Duration) Genetics
. . . . COMPT CA channels
High level perioperative pain . i
Lack of local anaesthesia) Epigenetics
(Lac Prior abuse and neglect
z & Ze'ev Seltzer Transition from_acute ta chronic postsurgical pain: risk factors.and-protective ... OMICS 222 _________.



Dentistry causes of nerve injuries + neuropathic pain




Predictive patient factors

HHS Public Access
(é Author manuscript

» Presurgical pain intensity, child anxiety, child pain coping

J Pain. Author manuscript; available in PMC 2018 June 01
efficacy, and parental pain catastrophizing were the only ol A
presurgical factors identified as predictive of CPSP. Biological and
medical factors assessed were not associated with CPSP in any Prevalence and predictors of chronic postsurgical pain in

study.Well-designed studies examining prevalence and predictors Gl L SystMBARO.IIeW ac ety ele

of CPSP are critically needed in children.

Jennifer A. Rabbitts'2 Emma Fisher', Brittany N. Rosenbloom', and Tonya M. Palermo'+?
'Center for Child Health, Behavior, and Development, Seattle Children’s Research Institute

. . .. Seattle, WA, USA

4 The bIOPSyChOSOCIaI mOdeI Of pal nis Central to our “Department of Anesthesiology and Pain Medicine, University of Washington, Seattle, WA, USA

Understanding Of factors inVOIVed in the deVelOpment a_nd *Department of Psychology, Faculty of Health, York University, Toronto, ON, Canada
maintenance of CPSP. Abstract

Emerging research suggests that pain may persis!

»  Several presurgical risk factors for CPSP have been

consistently identified in adults undergoing surgery,

including biological factors (older age, female sex), hbod o Tegf i MEDCINE, EAHASS, Byal0, :

medical factors (greater presurgical pain), and IR,

psychosocial factors (higher levels of presurgical anxiety

and pain catastrophizing)7-10.
Hinrichs-Rocker A, Schulz K, Jarvinen |, Lefering R, Simanski C, Neugebauer EA. Psychosocial predictors and correlates for chronic post-
surgical pain (CPSP) - a systematic review. Eur ] Pain. 2009; 13:719-30. [PubMed: 18952472] 8. Katz ], Seltzer Z.Transition from acute to
chronic postsurgical pain: risk factors and protective factors. Expert Rev Neurother. 2009; 9:723—44. [PubMed: 19402781] 9. Kehlet H, Jensen
TS, Woolf CJ. Persistent_postsurgical pain: risk factors and_prevention. Lancet. 2006; 367:1618-25. [PubMed: 1669841 6]_10. Kehlet, H., Edwards,
RR.JBrennan,T. Persistent Postsurgical Pain: Pathogenic Mechanisms and Preventive Strategies, Pain 2014. In: Srinivasa, RN., Sommer, CL.,
editors. Refresher Courses, | 5th World Consress of Pain.Washington, D.C: |ASP Press: 20 14.




Psychosocial risk factors predictive of CPSP

} COgn itive Pain cluster 1

»  Fear of surgery and anxiety

I pain

» Fear of pain

» Personality disorder

» increased preoperative anxiety R
» Introverted personality
» Catastrophizing
» Poor coping skills

» Hypervigilance state

» Psychological vulnerability — pain related fear

Biological Psychological

R Influences Influences
» Social support
Central )
.« . . Sensitivity
» Solicitous responding sYndmmes/

/

»  Empathetic spouse encouraging negative behaviour

3 Munchausen #Social

Influences

> Katz J, Seltzer Z.Transition from acute to chronic postsurgical pain: risk
factors. Expert Rev Neurother. 2009 May;9(5):723-44. doi: 10.1586/ern.09.20. Review.
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Type of patient )



Type of patient

Injury- PTSD
Inhibition is poor
with low pain
modulation

Personality
disorders

introspective, catastrophiser and
hypervigilance

Prior abuse and
neglect

Sleep deprivation
Stress



Comorbid pain

Headaches, back, neck, joint, IBS

maintenance o
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COMMENTARY
Pain chronification: what should a non-pain medicine specialist know?
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Hampshire County Hospital, Winchester, UK; “Department of Pain Research and Treatment, Jagiellonian University Medical College, Krakow,
Poland; “Global Pain Initiative, Golden, CO, USA and Naples Anesthesia and Pain Associates, Naples, FL, USA; "Hospital de Santo André,
Leiria, Portugal; “Capio St Gorans Hospital, Stockholm, Sweden; "Pain Clinic, Departments of Anaesthesiology, Intensive Care, and Pain
Medicine, Helsinki University Central Hospital, Helsinki, Finland
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ABSTRACT
Objective: Pain is one of the most common reasons for an individual to consult their primary care
nhvsician. with mast chronic pain beina treated in the orimarv care <ettina. However. manv nrimarv

ENVIRONMENTAL Painful [ Transient CPPC
CONTRIBUTIONS / : Risk for chronic pain
4 }Subclinical signs & symptoms
Physical / / J A
trauma
abuse / / \
mlcj.lhon \ ene x environment!
S / X e rware at birth Environmental influences interactions
[h State of Pain \ « Acute injury or disease at » Personality and psychology
Psychological / High Psychological Amplification 1 Gin?zngﬁgo"gﬁ:nd critical developmental periods (for example, pessimism,
ife stressors / Distress P9 i « Stressful life events neuroticism, anxiety.
/ / \\ \ catastrophizing,
Culrure . — g0 biag)s

health

betets / / /

'\ N\ A

| /

Mood Neuro- I ired b
2 mpaire: T0-
/ Stress endocrine i - / \
/ Anxie . : pain inflammatory
/ v response . RN damaiele cndbh o
/ . Somatization function g
/’ Depresswn Innate mechanisms < » Acquired mechanisms < » Brain vulnerable networks
/ © X IQ
/ s i
[ canes Cannabinold  Dopamine serotonin - Nos, K- J,J”HIT, 3 Priming
/ 2 transporter cacnaza M X . coMT —
/¢ . Serotonin receptors receptors Adrenergle CNAL Opioid ATPas. I® COM R‘\‘v/ ©
/," ¥ receptor  NMDA  cpepi receptors DREAM POMC  receptors BONF NGF  Prodynorphin interieuk
/ 111 44 4
Den
/
LT
Xp11.23 12 \:ul1 Jqsli 11q23 $q31-q32 $q31-32 6q24-q2% 2qu1 1 baSI

Pai

Figure 4. This model depicts likely determinants that contribute to the risk of onset and maintenance of common chronic overlap-
ping pain conditions (COPCs). These factors are determined by genetic variability and environmental events that determine an indi-
vidual’s psychological profile and pain amplification status. These 2 primary domains are interactive and influence the risk of pain
onset and persistence. Likely modifiers of the interaction between genetic and environmental factors include sex and ethnicity.
Abbreviations: MAO, monoamine oxidase; GAD65, glutamate decarboxylase; NMDA, N-Methyl-D-aspartic acid; CREB1, CAMP respon-
sive element bindina protein 1: GR. alucocorticoid receptor: CACNA1. calcium channel voltage-dependent T tvpe. aloha 11 subunit:
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The Genetics of Neuropathic Pain I Smplases e | [ e
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Figure 3. A Venn Diagram of Genes
Neuropathic pain (! Reaching Study Specific or Suggestive
disabling, renderin Neurotransmission Metabolism Immune Response Significance in Human Candidate Gene and
HLA-A Genome-wide Studies So Far in NeuP and

F HLA-B the Overlap of Biological Pathways
SCN9A OPRM1 cP HLA-DQB1 These genes have been summarized in a recent
CACNG2 COMT TFRC HLA-DRB1 systematic revievg of NeuP py }/elLJc?warww;/ et al
ZSCAN20 PRKCA ACO1 L6 (201 8),_ where thg mclqsxon grlterla were any study
SCN11A SLC6A4 FXN IL1IR2 analyzing genetic variants in people with NeuP
MPZ SLC11A2 IL10 compared to people without NeuP. The number of
TNF-a genes and our understanding of their contribution
GFRA2 within these pathways, in the context of NeuP, is

HMGB1P46 likely to change as more studies are published.
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Why are nerve injuries such a big deal ?

P e
Avoidable / ‘ B s G T . Mainly
negligent T il | & M ‘ m i permanent

 50-70% .‘ w i v

patients have b i L Associated
chronic pain R functional and
psychological

impact




Particular issues with Trigeminal pain?

» Big part of our lives
» Underpins the primordial survival instincts
» Constant unavoidable activity

» Underpins daily pleasure in health
Eating

Drinking

Speaking

Smiling

v Vv Vv Vv VY

Sexual interaction

» Underpins our identity!



Prognosis V Nerve injuries N=1331

Kaplan—Meier analysis of neurosensory disturbances over time comparing the injured nerve branch (A), initiating event (B), and sensory profile (C).

Sensory Profile

Initiating Event Injured Nerve Branch

50

Log rank =3t F = 0.0005. 7 2/3) = 34,364

Frequency of neurosensory disturbances

Frequency of neurosensory disturbances
Frequency of neurosensory disturbances

Log rank test P<0.0005. 7 2{4] =35.300
T 0 T T T T T T or-rrrrrrrrrrrrrTrTTT T
0 50 100 0 50 100
Duration (weeks) Duration (weeks) Duration (weeks)
-~ Local Anesthesia — Tooth Extraction - |nferior Alveolar Nerve —= Pain Cluster 1+2
. . e . . - Sensory Loss Without Pain Cluster 1+3
Third Molar Surgery Endodontic Treatment * Lingual Nerve
. ‘- Sensory Loss With Pain (Cluster 1) Cluster 2+3
Dental Implant Surgery —— Maxillary Nerve

Thermal Hyperesthesia (Cluster 2) =~ Cluster 1+2+3

Mechanical Hyperesthesia (Cluster 3)




Predictive prognosis by clustering n=1331

Prediction Model RapidMiner (generalized

Persistent vs temporary between clusters linear mode|)

EQ5D poor activity
R — Allodynia o
Positive factors for resolution Endo Implant nerve injuries

LA or M3M cause Maxillary nerve
EQS5D low pain Duration of NI

Lingual nerve

Sensaory loss with or without pain
| 2 Fréderic Van de Cruyssen




Consequences trigeminal PTN
63% of patients have pain! (n=1331)

Van der Cruyssen F, Peeters F, Gill T, De Laat A, Jacobs R, Politis C, Renton T. Signs and symptoms, quality of life and psychosocial data in 1331

post-tggumatic trigeminal neuropathy patients seen in two tertiary referral centres in two countries. | Oral Rehabil. 2020 Oct;47(10):1212-1221.
doi: 10.1'111/joor.13058. Epub 2020 Aug 2. PMID: 32687637; PMCID: PMC7540026.



Consequences
PT Neuropathy and pain causing functional problems

78% of patients have significant functional problems

Recent study @ KCL on 100 implant nerve injury patients

95% of implant nerve injury neuropathic pain

92% permanent SRS Wit Rt

Functional and psychological impact

Pronunciation

Social events

Work:

Renton T, Dawood A, Shah A, Searson L, Yilmaz Z. Post-implant Sleeping
case series. Br Dent J. 2012 Jun 8;212(11):E17. doi: 10.1038/sj.4 A Confidenc
: Drinking

Kissing

Speech

Eating

Intereference with

99.6
951

LT —

50 100
%

Bl Complete interference

£ Some interference

l No interference



Psychological consequences

Depression

Anger

Post traumatic stress disorder 68%
Victim of abuse

Loss of abllity to trust

Kubler Ross

Stability .."I A Acceptance

Testing /’
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=3
E
w

N
Immobilisation Depression

The psychosocial and affective burden of posttraumatic neuropathy following injuries to the trigeminal nerve. Smith ]G, Elias LA, Yilmaz Z,
Barker S, Shah K, Shah S, Renton T.] Orofac Pain. 2013 Fall;27(4):293-303. doi: 10.11607/jop.105 Sullivan MJ et al. Catastrophizing and
perceived injustice: risk factors_far the_transition to chronicity-after_whiplash injury. Spine_(Phila Pa 1976).2011_Dec 1;36(25_Suppl):S244-9
D&%;92(12):2041-56. Review



Medicolegal consequences

Nerve damage related to dental » e
procedures are often NEGLIGENT as e,y 53?2950|ars>
. 1%
they are elective surgery and damage o
is avoidable. Ty I
. . .. . (G Damage
»This results in litigation and Compcations  \ (OteD)

19.7%

Settlements getting more expensive

»Implant related cases settlements $1-3
million (2011)



Overview

How to prevent
these injuries?




Preventing dentistry related nerve injury and PTNP

How do we prevent these injuries?
» Managing patients expectations

» Risk assessment and management

» Operative technique

» Post op follow up

» Recognition and early medical and or
surgical intervention (if indicated)




Prevention of Trigeminal Post Traumatic Painful Neuropathy?

[ 20 i0 40 50 311} 1] i

Frequency

Dental Implants
Endodontics



. Block anaesthesia Nerve block injections should be undertaken without intent on direct ‘hit’ of the ~erve. 60% of
patients who experience the ‘funny bone’ neuralgia due to the IDB needle being placed too close # lingual or
inferior alveolar nerves experience persistent neuropathy (20)

. Lingual nerve > IAN Is this technique related or anatomically related (less fascicles in Block or
recovery). Perhaps the direct IDB approach may place the lingual nerve at increased injections
indirect technique. (14)

Concentration of LA Any increased concentration of any agent leads to increased ne’ Wro

. Volume of LA There is no evidence to support this suggt . 5 are néuw.Jtoxic,
dependent upon the proximity, LA concentration, neural damage additis MUItIPIe add to potential
neurotoxicity. injections

- Multiple injections Second or subsequent injections that impede diréc. not be
associated with the usual ‘funny bone’ neuralgic pain. Thus the patient does n¢ Type and
rendering the nerves more at risk of direct damage. YP

. Severe pain on injection 60% increased occurrence of persistent neuropathy after IDBs” concentration

. Type of LA Agent Bupivicaine most neurotoxic of all LA agents of LA agents
. Type of vasoconstrictor? The role of vasoconstrictor in nerve damage is unknown

- Sedated or anaesthetized patients? There is no evidence to support unresponsiy= m‘ﬁ'E'th" s =<Tilcaly to pr.Lect
themselves when neuralgia (funny bone reaction) occurs as the IDB needle encrt s nerve.
. Lack of LA aspiration? Again there is no evidence to support that aspiration durl pain er persistent

neuropathies but a pragmatic view may infer less chemical injected intra ney wical nerve

injury.

during

iniections



Infiltration dentistry is dependant upon the site and procedure

P lllustration modified from figure courtesy of Andrew Mason University Dundee



Prevention of Trigeminal Post Traumatic Painful Neuropathy?

1 pil a0 a0 50 [&11] !
Local anaesthesia Frequency
Dental Implants
Endodontics

M3M surgery
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| 589 articles; a total of nine articles
were selected for the meta-analysis. Ao e ToC_ esthrice b

REVIEW

Year : 2020 | Volume : 20 | Issue : 1 | Page

The rISk Of neurosensory dIStu rbance Inci::ier)ce of neurosensory disturbance in mandibular implant surgery — A meta-
13.50/100 person-years (95% E
confidence interval (Cl): 10.98—-16.03),

G reate r ri S I( With ante rio rly Placed Aim: Implantology has been widely accepted as the mainstay treatment for rehabilitating complete and partial edentulism. However, it is

associated with some failures and complications, the most concerning being neurosensory disturbance. Although neurosensory disturbance
. o, has been extensively studied, the incidence and cause remains largely variable. Thus, the aim of this systematic review and meta-analysis
I m P | a nts: — o R O 2 (9 5 /o C I : — O . 2 I —O R I 6) was to evaluate the incidence, distribution, and recovery rate of neurosensory disturbance.
Settings and Design: This systematic review was conducted as per the Preferred Reporting Items for Systematic Reviews and Meta-
— analyses statement. A structured literature review was conducted using the following databases: PubMed, Science Direct, Cochrane, Ovid,
(P — O . O 5) . and Google Scholar for reports related to neurosensory disturbance experienced after implant placement in the mandible.

Statistical Analysis Used: Incidence and recovery rate for 100 person-years was calculated using the Poisson regression model. The risk
difference of incidence between anterior and posterior implants was calculated with a random effects model

I he Ove ra” recover rate WaS esti mated Results: Electronic database search yielded 1589 articles; a total of nine articles were selected for the meta-analysis. The risk of
y neurosensory disturbance was estimated at 13.50/100 person-years (95% confidence interval (Cl): 10.98-16.03), with a greater risk with
anteriorly placed implants: -0.02 (95% CI: -0.21-0.16) (P = 0.05). The overall recovery rate was estimated at 51.30/100 person-years (95%

at 51.30/100 person-years (95% Cl: O 312714

Conclusions: Within the limitations of the study, it can be concluded that mandibular implant placement is associated with a considerable
risk of neurosensory disturbance. A large proportion of these patients present with spontaneous recove & &
3 I 2—7 I 4) necessary precautions to avoid such complications. More randomized controlled trials are required to qua
° ° ¢ altered sensation during implant placement ING'S

Keywords: Implant surgery, incidence, neurosensory disturbance, paresthesia 0[[6’ e
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Permanence Implant Post — e

trau mat| C heu rOPath)l Signs and symptoms, quality of life and psychosocial data in

——————————————————————————————————————————————————————————— 1331 post-traumatic trigeminal neuropathy patients seen in
two tertiary referral centres in two countries

Fréderic Van der Cruyssen’? | Frederik Peeters’? | Thomas Gill® | Antoon De Laat*®

I 3% Of I 33 I cases |mp|ant related Reinhilde Jacobs®¢® | Constantinus Politis*?®® | Tara Renton®

|73 cases AT | A

Background: Post-traumatic trigeminal neuropathy (PTN) is a disturbance of function

or pathological change of the trigeminal nerve branches following trauma and has an

0/ . i u . important impact on patient's quality of life (QoL).
9 6 o p e rm an e n Cy . & Objectives: To provide diagnostic data on PTN and illustrate differences in aetiology,
e et gery, K injured nerve, pain distribution, sensory profile and QoL between PTN subgroups.

Methods: 1331 patients with painful or non-painful PTN were retrospectively re-
viewed in two centres, extracting demographic data, time and cause of trauma,
clinical findings including signs and symptoms, basic neurosensory testing, imaging
modalities, treatments, and QoL or psychosocial assessment.
Results: More females were represented (70%) than males. The inferior alveolar
nerve was most frequently damaged (60%) followed by the lingual nerve (28%).

Wisdom teeth removal was considered the main cause (48%). Pain was reported in

Van der Cruyssen F, Peeters F, De Laat A, JaCObS R, PO““S C, of O ' 63% of patients and pain frequency increased with age without clinically significant
Renton T. Factors affecting evolution of Sym ptoms and qua“ty of life ercruyssen@uzleuven. gender differences. Numbness was reported in 50% of PTN patients. Neurosensory
. . . . ~ : : : testing showed larger affected dermatome involvement in persistent injuries, with
n patlents referred_ for _IatrOgenIC_ pOSt traumatlc trlgemlnal i no differences between the non-painful and painful PTN groups. Patient clustering
neuro pathy a IongltUdlnal StUdy n tWO te rtlary referral Centers In U K indicated different sensory profile distributions when stratified according to aetiol-
and Belglum Pa|n 2020 ogy or affected nerve branch. High interference with lifestyle was reported (78%),

. P and patients suffering from painful PTN had worse QoL and psychosocial outcomes.
Van der Cruyssen F’ Peeters F’ G I II T’ De Laat A’ JaCObs R' POI Itls C' Conclusion: Patients with painful PTN had different clinical profiles and lower QoL
Re nton T S|gns and sym ptoms' quahty of ||fe and psyChOSOC|aI data scores than those with non-painful PTN. Sensory profiles may provide important

prognostic and therapeutic information; however, more research is needed to assess

in 1331 post-traumatic trigeminal neuropathy patients seen in two
tertiary referral-centres-in twe countries- 1 Qral-Rehabil.-2020- - - - CevwoRDe

Oct;h(lo):lz 12—1221. doi: 10_1111/]00["13058_ Epub 2020 Aug 2' diagnosis, neuropathic pain, quality of life, trigeminal nerve, trigeminal nerve disorder
PNID: 29GR76A27 PNCID: PNMC75A007 G

the clustering procedure and link these clusters to therapeutic guidelines.




Preventing implant related nerve injury -Is there a need?

Yes- SAC classification
»Explore patients expectations
-Medical History

-Smoker

® Yes- Cologne ABC score

-Compromised immunity
- MRONJ risk

-Clinical

- Poor Oral hygiene

® | follow the FGDP/GDC
guidelines "Training Standar
Y in Implant Dentistry"

- Periodontal disease

- Bone mapping aesthetics, soft tissue, lip line

-Consent

Contraindicated in patients with periodontal disease, smokers, bruxists, immunosuppressed.

The reality is only 57% of implants survive 10 years

Changvaz M. Patient screening and medical evaluation for implant and preprosthetic surgery.J Oral Implantol. 1998;24(4):222-9. Revie



How does the injury happen?




osical factors in implant related PTN

Inferior alveolar nerve injury associ-
ated with implant surgery

Gintaras Juodzbalys
Hom-Lay Wang
Gintautas Sabalys
Antanas Sidlauskas
Pablo Galindo-Moreno

Authors’ affiliations:

Table 1. Etiological factors and mechanism of traumatic inferior alveolar nerve (IAN) injury

\O

Intraoperative etiological factor

Indirect or direct and injury mechanism

Post-operative (

|(a\ fa(lor

Indirect and injury mechanism

Traumatic local anesthesia
Chemical (cytotoxic) injury by
local anesthetic

Injection needle

Implant drill
Partial intrusion into MC
Full intrusion into MC

Chemical (cytotoxic) injury

Thermal injury (0
Dental implant

Partial 'mtrl;su(‘%

O\ mo:(&\c

Wrong operation technique
Scalpel
Soft tissue reflection and
retraction

Soft tissue suturing

Indirect; endoneurial edema, compression
and secondary ischemia

Direct; IAN degeneration
Direct; transection of mqupIe |
and entire fascicles

Indirect; hemat

@\Q

(o
Qeed\e trauma to
u al blood vessels or

inferior alveolar artery

i ma a& dary isc Thermal injury
Direct; mechani - enct

transe(t' rI ation
@) sswona ar |5(hem\a
IAN d &

Airect; 1A Qe ation

ematoma or/and deposition of
br'\s compression and
secondary ischemia
Direct; mechanical trauma — encroach,
transection, or laceration and/or
compression and primary ischemia of IAN

Direct; mental nerve injury or transection
Direct; mental nerve injury caused by
reflection, retraction and
pressure

Direct; mental nerve compression caused
by suture material

Infection

Implant is too close to MC

Chronic stimulation

Soft tissue swelling

Indirect; hematoma with reactive
fibrosis and scar formation,
compression and secondary
ischemia

Indirect; inflammation of bone
and IAN with secondary
ischemia

Indirect; inflammation of bone
and IAN with secondary ischemia

Indirect; bone and |AN stress,
compression with secondary
ischemia

Indirect; implant is situated aside
of or on top of the nerve with
chronic neuropathy formation

Indirect; mental nerve compression
caused by soft tissue edema

MC, mandibular canal.




Prevention of Implant nerve injury
Risk factors

Most nerve injuries occur:

» In patients over 47 years
In the parasymphyseal region
During preparation of implant bed

>
4
» Using Implants >10mm
» When the patient experiences severe pain
during prep or implant placement
severe pain POSt surgery

Intraoperative bleed during prepping

______________________________________________________________________________

Oct;25(5):638-45.



Indications/ need?
Do patients really need posterior mandibular implants?




Risk factors |
A. Poor risk assessment - Inadequate preoperative assessment and planning due to;

Insufficient Safety one

Inappropriate radiographs
Inability to read CBCT
Using implants > 8mm

Operative
Poor technique reducing Safety zone/ lack

use drill stops, guides/ intraoperative LCPAs
Lack of recognition risks bleeding/ drill sink

Post operative
Late recognition of nerve injury

Lack removal implant within 30 hours




Evidence for prevention of implant related nerve injuries

Short Implants (5 to 8 mm) Versus Longer
Implants (>8 mm) with Sinus Lifting in
Atrophic Posterior Maxilla: A Meta-Analysis




|deal safety zone = 4mm

NOT if the implant drill is
|.5mm longer than the
planned implant!

Is 2mm safety zone enough!?

Planning to place implant in
upper Lamina Dura of the
inferior alveolar canal is
irresponsible as cracking of
the bone may cause
haemorrhage into the IAC
and subsequent nerve injury?

Consider short implants
High success rates and avoid
bone grafting




Prevention of Trigeminal Post Traumatic Painful Neuropathy?

0O 30 40 50 60 70 8

Frequency

Local anaesthesia
Dental Implants



» Mechanical compression canal due to overfill

» Direct mechanical damage due to over instrumentation

» Haemorrhage with direct and indirect neural ischaemia

» Loss of apical seal and CHEMICAL leakage and damag

» Inflammation / infection

7 & - _a
Fanibunda K, Whitworth |, Steele ] (1998) The management of thermomechanically compacted

p  gutta percha extrusion in the inferior dental canal. Br Dent J. 1998 Apr | 1;184(7):330-2




Prevention of Endodontic related neuropathy: Risk factors

A. Inadequate preoperative assessment and planning due to;

. Lack of knowledge

o GDP (80% of referrals) GDP endodontic success rates are significan apex pos vs 85%)

o  The American Association of Endodontists have made several recd Proximity to IDC ral of these
patients

«  Inability to read the radiographs or CBCT Related root

. Inadequate informed consent-all options provided and related risk benc:™=

. Lack of identification of existing pre-surgical neuropathy (periapical lesions) morphology

B. Premolar teeth & Proximity of tooth apex to IDC - 90% of the mandibular teeth in this series, were close to the IAN canal or
premolars adjacent to the mental foramen. Proximity to the apex to the IAN/ breach > seal and over chemical or
instrumentation .

. Tantanapornkul et al (33) reported the specificity and sensitivity ot DOor teChnlq
IAN to the tooth roots in 161 mandibular third molars 161; for it was Lack apica| seal
and 63% which were not significantly different. . .

. Patel et al (34) have reported on the use of CBCT in managir OVGI’ Instrumentation

cone periapicals. “11;
C. Poor technique Over fllllng
o Breach of apex causing pain during surgery on irrigation or during instrumentatiNEE Gamage to periapica: -
o Over instrumentation
o Overfill Detectable overfill occurred in 60% of cases and over instrumentation during preparation
D. Early recognition and intervention for Endodontic related nerve injuries H
o ALWAYS undertake HOMECHECK,, review patient and confirm neuropat\ Postoperatlve
° Neuropathy related to endodontics can be delayed and the patient must L Late recognition and |ate
3-4 days post treatment (Renton et al unpublished). .
o If nerve injury is suspected, you will already be aware of the proximity oi "= tooth or overflll removal

likely breach of apex, over instrumentation or deposition of endodontic material inY
If there is suspected the material, the apex and or tooth must be removed within 4 ROl placement In v, o
recovery from nerve injury (9). If the patient is insistent on keeping the tooth urgent referral of the patient may be indicated for




Key Risk factors

Mandibular teeth proximal to the IAN canal

» Proximity to the Inferior dental canal (IDC) Is there a “safety zone” in the

: . o mandibular premolar region
» Apex of the tooth may be adjacent or intruding into the IDC canal and where damage to the mental nerve

any small degree of leakage or overfilling may compromise the IAN. can be avoided if periapical

_— i ?
» Assessment of the proximity of the tooth apex to the IAN canal has extrusion occurs:
Wei Cheong Ngeow, BDS (Mal), FFDRCS (Ireland), FDSRCS (Eng), MDSc

become significantly improved with Cone Beam CT scanning (CBCT) ). AM (Mal)
with the attendant risk of additional radiation and may not provide

. o . . . gtionship between the
significantly more information than a plane long cone radiograph.

nferior Alveolar Nerve and Dental Apex

» Maintaining apical seal during endodontic treatment to prevent :
leakage of chemicals (NaCl and CaOH) - e

> treatment: an anatomic and clinical study. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2006 Oct;102(4):e47-59.



Prevention of Trigeminal Post Traumatic Painful Neuropathy?

0 30 40 &0 w0 7

. rreaur_-m'.-;
Local anaesthesia

Dental Implants
Endodontics

; ---------------- Third molarsurgery- - -



There must be in an indication to remove the M3M!

al College
of Surgeon

F DENTAL

Parameters of care for patients undergoing

mandibular third molar surgery
2020

& %
%A A ¥ American Association of Oral and Maxillofacial Surgeons
¥

Ty

Management of Third Molar Teeth

Management of Third Molar Teeth was developed by the
American Association of Oral and Maxillofacial Surgeons
(AAOMS) and is supported by the following organizations:

American Academy of Oral and Maxillofacial Pathology
(AAOMP)

American Academy of Oral and Maxillofacial Radiology
(AAOMR)

American Academy of Pediatric Dentistry (AAPD)
American Academy of Periodontology (AAP)

American Association of Endodontists (AAE)

I'he American Association of Oral and Maxillofacial
Surgeons believes the best approach to any clinical
dilemma is to employ “evidence based practice.”

T'his process merges the best available clinically
relevant evidence with the results of a comprehensive
and focused clinical and imaging examination to
formulate recommendations that can be discussed
with the individual patient

A common clinical dilemma faced by patients today is
what to do about their third molars. Areas of concern
include determining when surgical man:

indicated (particularly in the case of “asymptomatic
teeth), the risks associated with either removal or retention
of third molars, the optimal timing for treatment, the cost
of treatment as well as the cost of retention, and how to
best develop a plan for follow-up when a decision is made

to retain a third molar

T'here are a variety of recognized management choices
for third molars, including removal, partial removal
(coronectomy), retention with active clinical and
radiographic surveillance, surgical exposure, tooth
repositioning, transplantation, surgical periodontics

and marsupialization of associated soft tissue pathology

American Association of Orthodontists (AAO)

American College of Oral and Maxillofacial Surgeons
(ACOMS)

British Association of Oral and Maxillofacial Surgeons
(BAOMS)

British Association of Oral Surgeons (BAOS)

Canadian Association of Oral and Maxillofacial Surgeons
(CAOMS)

International Association of Oral and Maxillofacial
Surgeons (IAOMS)

therefore given the desire to achieve therapeutic

goals, obtain positive outcomes, and avoid known
risks and complications, a decision should be made
before the middle of the patient’s third decade to
remove or continue to observe third molars, with the
knowledge that future treatment may be necessary
based on the clinical situation. Finally, the AAOMS
also recognizes the oral and maxillofacial surgeon as
the clinician qualified to determine a surgical treatment
plan and care for the individual patient

As a means L
respect to th
the followin CO//e e

Predi

e [ LONDO

This statement clearly recognizes that while not all



Diagnosis! Get it right!
» Listen
» Patient factors

» Systemic risks

ING'S
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4 possible clinical M3M presentation scenarios

Possible treatment
and diagnostic
indications

Asymptomatic

Symptomatic

Possible Treatment
and diagnostic
indications

Interventional removal of M3M
communicating with the mouth
Earlier age -less morbidity

Quiescent pathology may
include; Periodontal disease,
caries, resorption, tooth
fracture, jaw fracture, cysts or
other pathology

Diseased

Diseased

Therapeutic removal of M3M
Treat pathology may include;
pathology may include;
Periodontal disease, caries,
resorption, tooth fracture, cysts
or other pathology

Leave M3M OR Prophylactic
removal of M3M indications
include;

Pre radiotherapy

Pre medication for osteoporosis
or metastatic bone disease
(Bisphosphonates,
antiangiogenics

M3M removal in line of surgery
for jaw fracture, orthognathic
or cancer surgery

Non Diseased

Non Diseased
M3M healthy but disease in
adjacent tissues causing pain

No removal of M3M

Treat pathology may include;
TMD, mucosal disease, adjacent
tooth pathology, salivary gland
disease




Consent
Why not Ask the same questions as the lawyers!?

Taking a good history ensures medical issues avoided

»  Was there a good indication to remove the tooth?
»  Did these indications concur with national guidance?

»  Was the patient warned/ consented?

»  Was there an elevated risk?
»  Was additional assessment undertaken to assess heightened risk?

»  Was the patient warned and further assessed with elevated risk?

»  Was the patient followed up in 24 hours?

»  Was complication /nerve injury recognised?

»  Was patient referred early for specialist care?



Risk factors for M3M nerve injury

Lingual nerve Inferior alveolar nerve
Age of the patient Age of the patient
Poor surgical technique olntra-operatory exposure of the nerve
Junior surgeons oUn-erupted tooth
Duration of surgery Poor Radiographic risk assessment
Lingual access surgery Perforation of tooth roots by IDC
Distal bone removal and lingual nerve Proximity of tooth roots to inferior dental
injury canal (IDC)
Use Buccal approach Plain film
Minimal access IDC loss LD
‘aberrant’ Lingual nerve anatomy Darkening of roots
11-18% of lingual nerve above Deviation of IDC
alveolar crest distal to M3Ms CBCT lack cortication, distortion of canal.

Lingual IDC

Acta Odontol Scand. 2013 Jul 4. The importance of a good evaluation in order to prevent oral nerve injuries: A review.Céspedes-Sanchez JM, Ayuso-Montero R, Mari-Roig A, Arranz-Obispo C, Lépez-Lopez J.
662 were obtained from the search, from which 25 were selected accomplishing the inclusion criteria. Moreover, seven important articles were selected from the references of the ones mentioned, obtaining a
total of 32 articles for the review.

Renton T, McGurk M. Brit ] Oral Maxillofac Surg 2001; 39: 423-428 Acta Odontol Scand. 2013 Jul 4. [Epub ahead of print]

The impertance of-a-good evaluation in-orderto prevent orat nerve injuries: A-review.€éspedes-Sanchez|M; Aytso-MenteroR; Mari-Roig-A, Arranz-Obispe €-koperbéper f-------------------

662 \’re obtained from the search, from which 25 were selected accomplishing the inclusion criteria. Moreover, seven important articles were selected from the references of the ones mentioned, obtaining a
total of 32 articles for the review.



Patient factors associated with higher M3M surgery morbidity?

> All complications related to

Age of the patient > 25 years

Duration of surgery
Intra-operatory exposure of the nerve

Un-erupted tooth

LNI

Technique access for the lower third molar extraction

the surgeon's inexperience.

High
evidence
level

* time to recovery

+ incidence of fractures Pogrel MA. What is the effect of timing of removal on the incidenc®

* rates of infection severity of complications? ] Oral Maxillofac Surg. 2012 Sep;70(9

* periodontal complications 1):S37-40. doi: 10.1016/j.joms.2012.04.028. Epub 2012 Jun 16.

* temporomandibular joint complications
* nerve injury
* sinus-related complications.

Acta Odontol Scand. 2013 Jul 4.The importance of a good evaluation in order to prevent oral nerve injuries: A review.Céspedes-Sanchez JM, Ayuso-
Montero R, -Mari=Roig A,-Arranz=Obispo-€; tdpez=Lépez-}.-662 -were obtained fromrthe search; from-which 25 were setected-accomplishing the - --
incMrsion criteria. Moreover, seven important articles were selected from the references of the ones mentioned, obtaining a total of 32 articles for the
review.




PREVENTION OF LINGUAL NERVE

ING'S
B R . _ . _ ollege
____________ Evaluation of trigeminal nerve_injuries in relation ta third molar_surgery in a prospective patient cohart._Recommendations_ - _ - _ LONDO

} for prevention. Renton T, Yilmaz Z, Gaballah K. Int J Oral Maxillofac Surg. 2012 Dec;41(12):1509-18.



PREVENTION LNI RELATED TO M3M SURGERY
BUCCAL MINIMAL ACCESS SURGERY
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ollege
LONDO




Prevention of M3M surgery related nerve injury

Avoid distal bone removal
Spot the lingual nerve!







Prevention of lingual nerve injury




PREVENTION OF LI
The Buccal approach

NGUAL NERVE INJURY




PREVENTION OF LI
The Buccal approach

NGUAL NERVE INJURY




DENTOALYEOLAR SURGERY

Prevention of Lingual Nerve Injury in
Third Molar Surgery: Literature Review

Roberto Pippi, MD, DDS, * Andrea Spota, MD, DDS, | and Marcello Santoro, DDS]

Purpose: To identify any factors that could aid the surgeon in preventing or minimizing the risk of
lingual nerve injury during third molar surgery.

Materials and Methods:  Electronic research was carried out on the correlation between lingual nerve
damage and lower third molar surgery (topographic anatomy, surgical technique, and regional anesthesia)
using PubMed, Scopus, and Cochrane central databases. The research included only articles published in
English up to February 2016.

Results: Lingual nerve anatomy varied greatly: direct contact between the lingual nerve and the third
molar alveolar wall was reported in a wide range of cases (0 to 62%) and the nerve was located at the
same level or above the top of the ridge in 0 to 17.6% of cases. No detailed data were found on the actual
incidence of lingual nerve injury resulting from local anesthesia by injection. Permanent lingual nerve
damage did not show statistically relevant differences between the simple buccal approach and the buccal
approach plus lingual flap retraction, although the latter was statistically associated with an increased risk
of temporary damage. Lingual spit technique was statistically associated with an increased risk of tempo-
rary nerve damage than the buccal approach with or without lingual flap retraction. For permanent dam-
age, no statistically relevant differences were found between the lingual split technique and the buccal
approach with lingual flap retraction. Compared with tooth sectioning, the ostectomy was strongly statis-
tically associated with permanent lingual nerve damage.

Conclusions: Results should be interpreted with extreme caution because of the considerable heteroge-
neity of the data and the copsi i les that were closely
selected cases in which the presence of more than 1 unfavorable surgical variable predicts a high risk of

Lve injury. Tooth sectioning could decrease the extent of the ostectomy or even, in some cases, prevent
it, potenti Mg.as.a Drotective factor against lingual nerve injury.
© 2017 American Association of Oral and Maxillofacial Surgeons
J Oral Maxillofac Surg 75:890-900, 2017
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Risk inferior alveolar nerve injury (IANI) general risk factors

Age of the patient

- Intra-operatory exposition of the nerve

- Intraoperative reported pain during
surgery

- Surgeon's inexperience.

- Dental factors proximity to nerve

- Radiographic markers (CBCT):

Cortical perforation of the IAC by the root or crown of the 3rd
molar correlated with darkening of the root seen on the
panoramic radiograph.

A cortical defect 3mm long or more in the |AC was associated
with an increased risk of operative exposure of the IAN.

Céspedes-Sanchez JM, Ayuso-Montero R, Mari-Roig A, Arranz-Obispo C, Lopez-Lopez | The importance of a good evaluation in order to prevent oral

nerve_injuries: A review. Acta Odontol Scand 2013 Jul 4. _ __ ol _.
Faqgers that are associated with injury to the IAN in high-risk patients after removal of third Molars. Selvi, Dodson, Nattestad, Robertson, Tolstunov.

BJOMS 51 (2013) 868-873. with permission.



How do we prevent Inferior alveolar nerve injuries! By risk assessment and
modified technique M3M root into IDC

Dodpn, Nattestad, Robertson, Tolstunov. BJOMS 51 (2013) 868-873. with permission.



Radiographic Assessment for increased risk of |ANI-
Plain film signs

What are the plain film indicators of IAN risk?

— IAN plain film risk factors include:
« Diversion of the canal

« Darkening of the root
« Narrowing of the root/canal ;B\‘

. . : Medium
« Interruption of the canal lamina dura. evidence

Interruption of the juxta-apical area.

14.Clinical evaluations of coronectomy (intentional
mandibular third molars using dental computed to

Howe J. et Poyton H: Prevention of damage to the inferior alveolar dental nerve during the extraction of mandibular third molars. Br. Dent J. 1960; 109:355 Rud J.
The split-bone technique for removal of impacted mandibular third molars. | Oral Surg 1970; 28:416-421. Kipp D et al.: Dysesthesia after mandibular third molar

Alveqlar and Lingual Nerves during Removal of Impacted Mandibular Third Molars. Br Dent | 1983; 154: 402-403. Rud J. Re-evaluation of the lingual split bone
technique for the removal of impacted mandibular third molars. | Oral Maxillofac Surg. 1984; 42: | 14.



What'’s the risk of nerve injury!?
When tooth roots are proximal to Inferior dental canal (IDC)

Low risk extraction
2% of temporary Medium
0.2% of permanent evidence

level
High risk extraction

(teeth are superimposed on the IAN canal)
20% temporary * Renton T, flankins M, Sproate C, McGurk M.A randomised
controlled clinical trial to compare the incidence of injury to
the inferior alveolar nerve as a result of coronectomy and
removal of mandibular third molars. Br ] Oral Maxillofac

2% permanent

Risk factors Surg. 2005 Feb;43(1):7-12
_ * Rood JP, Shehab BA.The radiological prediction of inferior
increased dage alveolar nerve injury during third molar surgery.Br | Oral

Maxillofac Surg. 1990 Feb;28(1):20-5
e * Rud J.Third molar surgery: perforation of the inferior dental
proximity to the IAN nerve through the root.Tandlaegebladet. 1983
""" canal-— - O 87(19):659-6 7. Noabstractavailable, -

difficulty of surgery



Missing

Impacted non 8-18/92
communicating with
mouth= retain

Requiring removal g

High risk
based upon
panoral
radiography

High risk

High risk requiring
coronectomy

% of sub
group of
M3Ms

8 (0.15% and
16.2%)

7-13%

(7.5% /80)

36%
32.1%

29&

46.7% direct
contact IDC

8

Reference

Rakhshan V Congenitally missing teeth (hypodontia): A review of the
literature concerning the etiology, prevalence, risk factors, patterns and
treatment Dent Res | (Isfahan). 2015 Jan-Feb; 12(1): 1-13.

Jung JH Cho BH. Prevalence of missing and impacted third molars in
adults aged 25 years and above Imaging Sci Dent 2013 Dec; 43(4): 219—
225. Dodson T Impacted wisdom teeth BM] Clin Evid 2010; 2010: 1302.

No evidence but 2% risk of permanent IANI

Howe |, Poyton H. Prevention of damage to the inferior alveolar dental
nerve during the extraction of mandibular third molars. Br. Dent J. 1960;
109:355

Howe |, Poyton H. Prevention of damage to the inferior alveolar dental
nerve during the extraction of mandibular third molars. Br. Dent J. 1960;
109:355

Sedaghatfar M, August MA, Dodson T. Panoramic Radiographic Findings
as Predictors of Inferior Alveolar Nerve Exposure Following Third Molar
Extraction. American Association of Oral and Maxillofacial Surgeons |
Oral Maxillofac Surg 63:3-7, 2005

Smith Aus Dent | 2012

Schneider T et al Variations in the anatomical positioning of impacted
mandibular wisdom teeth and their practical implications. Swiss dental
Journal. 124: 520-529 (2014)

Peker Y, Sarikir S, Alkurt MT, Zor ZF.Panoramic radiography and cone-
beam computed tomography findings in preoperative examination of




Assessment nerve ‘at risk’. Is the M3M high risk?
When do we order a CBCT?

» Crossing lamina dura of IAN canal on plain film?
» With associated radiographic signs?

Wil
Mv ol

i “‘I‘M‘ "I




Using CBCT we can assess the position of m3m roots related to IDC!?

Consider CBCT to clarify relationship

Buccal Inferior Lingual Between Roots
i S - ~ p e
\ / \ ? \ ) ! ING'S
Coll
- O/ 6\ g LONDON




RISK [ANI

» Between 20-48% of M3Ms are at

high risk based upon panoral
assessment

» Removal or coronectomy!?

ING'S
College
LONDO




Decision on risk assessment
Low risk - removal

»—AN IDC distant

» IDC Buccal to M3M
roots

» IDC inferior to

roots ING'S
College

LONDO




Decision on risk assessment
Low risk - coronectomy

» Risk factors
» Decortication of canal > 3mm

» Distortion of the IDC —
dumbbell shape

» IDC lingual to roots
» Bifid nerve

» Roots sandwiched between
lack of lingual plate and IDC

I .




Decision
Perforation is the only ‘Absolute’ indication for coronectomy

Perforation is rare more likely ‘intimately’ associated

Roberto Pippi. Inferior Alveolar
Nerve Entrapment. J Oral Maxillofac__
SuPg 68:1173-1178, 2010




Risk IANI
Other rac

» 1AN canal cortication loss
» Distortion of IDC

» Lingual IDC to M3M roots
» Bifid IDC
» Loss of lingual plate

Loss of lingual plate ING'S
Tooth root Collece
Inf Alveolar nerve LONDO



Risk IANI

Remove the tooth or coronectomy?

Distant- remove ‘Snake like’ or Perf-Coronectomy




Double jeopardy!
Friend and dentist

» IDC lingual to tooth
» Compression of IDC
» Decortication IDC

" » Mitigation
» IDC whole and independent

» IDC not winding between multiple
roots of M3M

»  Will use buccal access and not
pressurise in lingual direction




What is a coronectomy!?

— Coronectomy has been defined as a method of removing the
crown of a tooth but leaving the roots untouched, which may be

intimately related with the IAN, so that the possibility of nerve
injury is reduced.

— Alternative Terminology:
« Partial root removal
» Deliberate vital root retention
« Partial odontectomy

ING'S
College
LONDO



Contraindications

When should we NOT consider undertaking a coronectomy?

» Dental factors
« TOOTH NOT AT HIGH RISK of IANI
+ Non vital tooth
» Active caries into the pulp, or demonstrating periapical abnormality.
+ Teeth that are mobile should be excluded as they act as a mobile foreign body
and become a nidus for infection or migration.
» Teeth associated with tumors **
« Horizontally impacted teeth more difficult
* Medical history

« Immunocompromised patients (chemo- therapy, AIDS, radiation therapK,
immunomodulating drug therapy, poorly controlled diabetics). Bisphosphonate

_med'cat'on ) Still undertake CBCT and section roots
* Social PSyChOlOg'Cal . _ to minimise damage to nerve
» Patient understanding is compromised i
- Travelling / difficult access to healthcare p—
+ Other planned treatment
+ Patients scheduled for an osteotomy in the future.
» Patients who are to undergo radiation therapy.




M3M Removal or Coronectomy?

* Yes to all
« Patient healthy?
| Aty ) Coronectomy
« Patient reliable?
 TJooth vital?

» Tooth high risk-
confirmed on CBCT inter |
radicular IAN? Remova

 No to any?

ING'S
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THE EVIDENCE
Coronectomy does prevent IANI

3 Systematic reviews ...
4 prospective randomised studies *GRADE A evidence Coronectomy as a surgical approach to impacted

mandibular third molars: a systematic review

v s
o e HEAD & FACE MEDICINE

July 2014 Cochrane SYSTEMATIC review stated that likely c :
that coronectomies reduce the risk of IANI

Volume 19 (Jun 2008)

Coulthard P', Bailey E, Esposito M, Furness S, Renton TF, Worthington HV. Surgical techniques for the removal of mandibular wisdom
teeth. Cochrane Database Syst Rev. 2014 Jul 29;(7):CD004345. doi: 10.1002/14651858.CD004345.pub2

Efficacy of coronectomy in reducing nerve injury

Coronectomy is an effective strategy

Long H, Zhou Y, Liao L, Pyakurel U, Wang Y, Lai W. Coronectomy vs. Total Removal for Third for treating impacted third molars in close
Molar Extraction: A Systematic Review. ] Dent Res. 2012 May 23Cervera-Espert |', Pérez-Martinez proximity to the inferior alveolar nerve
S, Cervera-Ballester J, Pefiarrocha-Oltra D, Pefiarrocha-Diago M. Coronectomy of impacted mandibular third
molars: A meta-analysis and systematic review of the literature. Med Oral Patol Oral Cir Bucal. 2016 Jul | Long M, Zhou ¥, Liao L, Pyakurel U, Wang ¥, Lai omy
1;21(4):2505-13. d molar extraction: & systomatic review. § Dent Re/| 2012:91(7)-655-665.
Szalma ', Lempel E2. Protecting the inferior alveolar nerve: coronectomy of lower third molars. Review. Orv
Hetil. 2017 Nov;158(45):1787-1793. doi: 10.1556/650.2017.30913.
Ali AS!, Benton JA!, Yates JM!. Risk of inferior alveolar nerve injury with coronectomy vs surgical extraction of
mandibular third molars-A comparison of two techniques and review of the literature. | Oral Rehabil. 2018 Coronectomy of impacted mandibular third molars: A meta-analysis
Mar;45(3):250-257. doi: 10.1111/joor.12589. Epub 2017 Dec | 1. and systematic review of the literature

ervera-Ballester *, David Pearrocha-Oltra ’, Migue

High evidence
level
There is a case NHS Legal Authority admitted tiss A g g i B ety i 4 Prospective

pptient with high risk M3M a coronectomy if ass randomised trials


https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DCoulthard%20P%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=sn2C2qg%2BKovbO9vA/bNBjn/WDUPjeCGgcIG3U8laZDY%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DBailey%20E%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=K8wtcomdU/AyMJkAhcphIzSEy1sXSKq50huPQLd1pmI%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DEsposito%20M%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=13p1cPa/gmn3R2ESUrg9Lvz%2Bv845DAl/C7XWIbxG4Ak%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DFurness%20S%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=FfFJ/xS7BS5Un2fDhGzERgMSUqWU7pcMjlJd1kjdJVs%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DRenton%20TF%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=m7Bqpgv2khhfYD3c%2B0K9mCNW3U92PAnDEtqVL3xJ6hs%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DWorthington%20HV%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=AKaGFE%2Bo6rhDpSd7td66Pc68HI%2BwpJ/7N3PE8VWp3CM%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/25069437&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=/%2B8dCZ9R47QxrbM2mESUSEa1LxUNm2X2oIY7tpCYpns%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DCervera-Espert%20J%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D27031064&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=byclAOGYdu8aYHW0s9wuAwYXwVfw/wYYIh2fAKD6lg4%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DP%C3%A9rez-Mart%C3%ADnez%20S%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D27031064&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=Mxan05hLRLXCQ68aW7OEij1VOOBLm5r3JidiVwsU/yg%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DCervera-Ballester%20J%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D27031064&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=bmrIxMf3Gnrf3sFYjQgFLpAc%2BcJUw9nAU6Gdt8o%2BvHo%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DPe%C3%B1arrocha-Oltra%20D%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D27031064&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=6wihpa/YUfhcXZiS2NtT7I2ZqDSV5KD%2BV1RwYNw6CAc%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DPe%C3%B1arrocha-Diago%20M%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D27031064&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=HWAMxvub1JUT8Q4J0VaI//SFqjW6mrR0Vjhs7VrZhsY%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/27031064&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=gx%2BhB8CgrjlgyOlGkSzNP7yLmxrP4a8Jd%2BgEi4ikASQ%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DSzalma%20J%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D29135272&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=DFV3lxmgfGe647%2BuGPFDDzQClx2Gkfkn71Z1gdHQSto%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DLempel%20E%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D29135272&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=P09xDuxJAPNUkxqDEpLwv14bl1OpoWkmZAAl1VF3v2s%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/29135272&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=F08%2B1ckJ%2BbPv4vSMgmkZg5%2BpoPAhLuiOqrb/ZTw1pVo%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DAli%20AS%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D29171914&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=Qm36ba9GnjyLLPpKomYZ6sjOk1GV5kiCuLxiNYMvRR0%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DBenton%20JA%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D29171914&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=yKGfAQnd8opBnN052Eh4OyRwW0rDtNmdzV1/oF9qsGs%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/?term%3DYates%20JM%5bAuthor%5d%26cauthor%3Dtrue%26cauthor_uid%3D29171914&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=Lt3RgMkI54kYinJSQcEFqiQK6jRxAFRawARWZDQnFR0%3D&reserved=0
https://emea01.safelinks.protection.outlook.com/?url=https://www.ncbi.nlm.nih.gov/pubmed/29171914&data=01|01||2cb68939ab2b43cc727f08d627cf9402|8370cf1416f34c16b83c724071654356|0&sdata=kR4e7juQ9WdjMST/YMT6BdShHN/MJ16p8VJEazgi4Eg%3D&reserved=0

Should we undertake a coronectomy based upon plain
films ONLY and not progress to CBCT?

No
NO evidence

because 96-98% of patients can have removal of their tevel

M3Ms with CBCT risk assessment (if you proceed with coronectomy
for all cases 96-98% of patients get the wrong surgery and are exposed to
additional complications)

Only 2% of patients with high risk M3Ms need
coronectomy



Does CBCT provide necessary additional information to enhance

« What about radiation exposure? ow *Mod
- Reduction of exposure evidence
— h|gh speed 4 Prospective

cohort trials

— half rotation
— Reduced field of view

Buccal Inferior lingual  Between Roots
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— Consent
— Stages of technique
« LA
* Flap
 Bone removal
« Tooth section

« Lavage
» Closure
— Follow up ,
JIN[EN)
College
LONDO




Consent (Shared decision making)

including;

Mobilisation of roots intraoperatively
Remove roots

Early post operative infection >2 episodes of ‘dry socket’
Treat as dry socket

ABs if spreading infection likley paraesthesia and neuropathy Remove roots

Late eruption <3% 3 years (Leung et al 2013; <25 @ 5 years (Renton et
al 2011)

Access consent sheet from Trigeminalnerve.org.uk
— Consent for coronectomy is complicated and difficult for the patient to understand
* Link to leaflet

Effect of explaining radiographic information to the patient before third molar surgery. J Christensen, Louise Hauge Matzen, A Wenzel
Dentomaxillofacial Radiology (Impact Factor: 1.27). 03/2010; 39(3):176-8. DOI: 10.1259/bjr/31553484




Technique
How NOT to undertake coronectomy?

Videos of how to and

how NOT to undertake 3rd molar safe extraction

coronectomy

https://www.youtube. com/watcl!wtp EW damage

bL5KIfrM using RetroMTA
#48

iastinum after

BIOMTA

; College

LONDO



https://www.youtube.com/watch?v=WzSbL5KJfrM

Less than 2% of high risk M3Ms need a coronectomy

ING'S
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Coronectomy Surgical technique

CING'S
\.College
...................... Notes on coronectomy.-Renton-T. BrDent J. 2012 Apr - I&

> 13;212(7):323-6



Follow up

- Home check essential
— Quality outcome assessment
— Surgical audit
— Patient satisfaction improved
— Proactivity in picking up complications less
complaints and claims

— NO radiographic follow up required

ING'S
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Adjunctive needs! @

'''''''''''''''''''''''''''''''''''''''''''''''''''' Hindawi

Case Report
Modified and Grafted Coronectomy: A New Technique and a

Case Report with Two-Year Followup

« Antibiotic cover?
Py B O n e G r-a ft ? Michael Leizerovitz and Olga Leizerovitz
e Pulp treatment?
5 Coronectomy of a lower third molar in combination
i C I osure: with vital pulp therapy
" Re p ea t CO rO n e Cto m y W i t h e n a m e I Young-Bin Kim*, Woo-Hee Joo?, Kyung-San Min?
retention?

Email: endomin@gmail.com National University, School of Dentistry, Jeonju, Korea

ABSTRACT
Coronectomy is a procedure that mlemlmnll\ spares the vital root after removal of the crown of the lower third molar to avoid
damage to the inferior alveolar p therapy fo pulp tissue to reduce the risk of
Ea rly repeat Coronectomy for 10 Of 185 Cases SUCCGSSfUI pulpal inflammation or necrost 2 als. al trioy 'A) has been successfully
use ed for vital pulp therapy coronectomy a apy

Should NOT be necessary if technique is correct in first instance! ! FEe e s —:———— "
Coronectomy of the mandibular third molar: a retrospective study of 185 procedures and the decision to
repeat-the coronectomy-in-cases-of-failure.-J-Oral Maxillofac Surg 2015 Apr-22;73(4):587-94.- Epub-2014 Oct--
22PBoaz Frenkel, Navot Givol Yitzhak Shoshani



H OWEVEerI unfortunate case:

Booked for coronectomy but had M3M removal
Now patient has a permanent painful IANI

Coronectomy does prevent nerve injury in selected cases




Success of coronectomy

 ONLY do coronectomy on appropriate cases

« Thorough consent

« Minimal access no lingual retraction or distal bone removal
» Accessible review

« Always remove all of enamel

* No pulpal treatments necessary

« The success of coronectomy depends on the survival of

the retained root fragments with the successful formation
of osteocementum and bone over the root

L
Gady and Fletcher 2013.Vignudelli E, Monaco G, Mazzoni A, Marchetti C. Root Fragment Vitality ING S

After Coronectomy: Histological Evidence in a Case._J Oral Maxillofac Surg. 2015 Jul 11. pii: CO//é’ €
__ S0278-2391(15)00916-7. doi: 10.1016/.joms. 2015.06.179; Patel V, Sproat C, Kwok J, Beneng | LONDO

» K, Thavaraj S, McGurk M. Histological evaluation of mandibular third molar roots retrieved after
coronectomy. Br J Oral Maxillofac Surg. 2014 May;52(5):415-9.




Coronectomy complications

Recent case complications

Mobilisation of roots intraoperatively
Remove roots

Early post operative infection >2 episodes of ‘dry socket’
Treat as dry socket

ABs if spreading infection likley paraesthesia and neuropathy
Remove roots

Late eruption <3% 3years (Leung et al 2013; <25
@ 5 years (Renton et al 2011)

Increased likelihood of eruption in younger
patients

ING'S
Leung YY, Cheung LK Coronectomy of the Lower Third Molar Is Safe Within the First 3 Years J Oral Maxillofac Surg. 2012 Apr 9. 98 CO/le e

pts 3 years 3% eruotion rate: ]_DNDO

Rermton T; Thexton A; Hankins M; Sproate C; McGurk M. A prospettive rardomised-stady assessing toronectomy versas renmoval mthird ==~~~
.blar surgery. BJOMS 2005;43:7-12
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Systematic review

Injury to the inferior alveolar and lingual nerves in
successful and failed coronectomies: systematic review

M. Dalle Carbonare ®*, A. Zavattini °, M. Duncan®, M. Williams?, A. Moody®

2 Dey of Oral and ial Surgery, Eas District General Hospital, King's Dr, Easthourne, BN21 2UD, East Sussex, United Kingdom
" Department of Oral and Maxillofacial Surgery, Queen Elizabeth Hospital, Mi Way E i , BIS 2TH, West Midlands, United
Kingdom

Accepted 15 September 2017
Available online 20 October 2017

Abstract

The aim of this systematic review was to evaluate the incidence of damage to the inferior alveolar (IAN) and dental nerves in successful
coronectomies, and to compare the results with coronectomies that failed. To the best of our knowledge no such analyses have been reported.
Between January 1990 and October 2016 we surveyed published papers to find those that examined clinical outcomes after coronectomy.
Fourteen met the criteria for final inclusion. Of 2087 coronectomies, 152 failed (7%). Successful procedures were associated with a low overall
incidence of injury to the IAN (0.5%) and lingual nerve (0.05%). The incidence of injury to the IAN in failed coronectomies was 2.6%. The
incid of permanent hesia was 0.05% in successful coronectomies and 1.3% in those that failed. No permanent injury to the lingual
nerve was reported. Mobility (36%, 55/152) and migration or exposure (33%, 50/152) of roots were the most common underlying causes of
failure. Coronectomy seems o be safe. but it depends on the patient and the techniaue used. To ensure adeauate assessment of postoperative

The aim of this systematic review was to evaluate the incidence of damage to the inferior alveolar (IAN) and dental nerves in successful
coronectomies, and to compare the results with coronectomies that failed. To the best of our knowledge no such analyses have been reported.
Between January 1990 and October 2016 we surveyed published papers to find those that examined clinical outcomes after coronectomy.
Fourteen met the criteria for final inclusion. Of 2087 coronectomies, 152 failed (7%). Successful procedures were associated with a low overall
incidence of injury to the IAN (0.5%) and lingual nerve (0.05%). The incidence of injury to the IAN in failed coronectomies was 2.6%. The
incidence of permanent paraesthesia was 0.05% in successful coronectomies and 1.3% in those that failed. No permanent injury to the lingual
nerve was reported. Mobility (36%, 55/152) and migration or exposure (33%, 50/152) of roots were the most common underlying causes of
failure. Coronectomy seems (o be safe, but it depends on the patient and the technique used. To ensure adequate assessment of postoperative
complications, we strongly recommend systematic evaluation of the reduction in sensitivity of the lower lip, chin, or tongue, and a standard
follow up.

- AR . 4 A o - e e o 4
ua.EBm (8. L Lar- ing damage to the IAN.” Pogrel et al’ and Gleeson et al®
uncan @nha.et (M described two approaches that aimed to section the crown
Duncan), m.williams16@nhs.net (M. Williams), andrew.moody4 @nhs.net - © approa - ¢ h ¢
(A. Moody). either completely or partially.

http://dx.doi.org/10.1016/j.bjoms.2017.09.006
OV 66-AT56/60 2017 The Rritich A cg i of Oral and Maxi Hof: voerne Publiched by Eleovier | td All riohte recorved




Lingual nerve injury risk related to coronectomy

» Attempted coronectomy

» Low risk M3M no need for a J
coronectomy!!!!

» Cbct provided additional
confirmation of retained
enamel and lingual plate
perforation by drill

» Allowing for earlier exploration

ING'S
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Patel V, Sproat C, Samani M, Kwok J, McGurk M. Unerupted teeth associated LONDO

;with-deﬂtigerous- cysts-and treated-with coronectomy:-mini-case series: Br4--------------
Oral Maxillofac Surg. 2013 Oct;51(7):644-9




Tailor your surgery minimise harm!

Coronectomy




Should this be the fate of M3Ms?

32% of 42% of M3Ms high risk
M3Ms based upon CBCT
high risk | 38-40% removal
Patients coecy ¥

% patients [ialal
Require Panoral
M3M
removal
at some
stage

15-22% M3Ms deeply
8% M3Ms impacted= No surgery
missing

U Clinical review—-—------------------ Removal-—-—-------
Coronectomy



Overview

How to manage
these injuries?




D ia g nost I c C rite ri d sl R
Confirm post traumatic neuropathy

Society
------------------------------------------------------------------------- Focus Article

TREATMENT

ADVOCACY ELSEVIER

AAPT Diagnostic Criteria for Peripheral Neuropathic )
Pain: Focal and Segmental Disorders

Table 3. Core Diagnostic Criteria for Persistent
Posttraumatic Neuropathic Pain

1. History of traumatic nerve injury or surgery associated with known
risk of nerve injury.* ‘Traumatic event = onset

i : 1 1 9
Roy Freeman,* Robert Edwards," Ralf Baron,* Stephen Bruehl,* Giorgio Cruccu,
Robert H. Dworkin, and Simon Haroutounian**
*Center for Autonomic and Peripheral Nerve Disorders, Beth Israel Deaconess Medical Center, Boston, MA
'Department of Anesthesiology, Brigham & Women's Hospital, Harvard University School of Medicine, Boston, MA
‘University of Kiel, Division of Neurological Pain Research and Therapy, Department of Neurology, Kiel, Germany
$pepartment of Anesthesiology, Vanderbilt University Medical Center, Nashville, TN
YDepartment Human Neuroscience, Sapienza University, Rome, ltaly
Ipepartment of Anesthesiology and Perioperative Medicine, University of Rochester School of Medicine and Dentistry,

Rochester, NY

2. Pain lasting >3 mo, with onset showing a temporal relation to Deportmentf o vty Poin Center, Weshington Uniesity School o Mefane, St o MO
known nerve injury (onset within days to weeks after the injury)." Aack Reiphersl poncopitic pu K among fhe most presslect rpee i newopatic pela
3. E05|t|ve and/qr negative signs pf sensory disturbance in thg innerva- - HHS Public Access
tion of the injured nerve as evidenced by >1 of the following: _ /g(' Author manuscript
a. Mixed areas of hypo_ and hyperse ns|t|\,-|'ty to various sensory : Pain. Author manuscript; available in PMC 2020 January 01.
e H Published in final edited form as:
mOdalltles o N e u ro Path I c a‘ rea’ ) Pain. 2019 January ; 160(1): 53-59. doi: 10.1097/j.pain.0000000000001365.
b. Hyposensitivity to nonpainful warmth (with or without changes
in cold Sen.s.m.;lon) AIIodana / Hyperalgesla - The IASP classification of chronic pain for ICD-11: chronic
C. Hypersen5|t|\.nf[y to Brush or pwgncﬁ in or around the pallnful area neuropathic pain
4. No other condition (e Yrm r?r § b lﬁf%a better explains the
f h | ical f d | h h |C| | . Joachim Scholz?, Nanna B. Finnerup®€, Nadine Attald, Qasim Aziz®, Ralf Baron', Michael I.
pattern ot the clinical Teatures (e9' radiculopat y) that could plausi- Bennett?, Rafael Benoliel”, Milton Cohen', Giorgio Cruccul, Karen D. Davis¥, Stefan Evers,
b|y account for persisting pain in the affected dermatome or Michael First™, Maria Adele Giamberardino”, Per Hansson®, Stein KaasaP, Beatrice

Korwisi®, Eva Kosek', Patricia Lavand’homme®, Michael Nicholas!, Turo Nurmikko!, Serge

dermatorﬁh ae Sth e S i a! pa rae Sth e S i a —_ h)( p an Sth e S i a[:errol", Srinivasa N. Raja%, Andrew S. C. Rice*, Michael C. RowbothamY, Stephan Schug?,

avid M. Simpson??, Blair H. Smith22, Peter Svensson?®, Johan W.S. Vlaeyenad, Shuu-Jiun

*This pain may occur even if there was a deliberate attempt to spare the large Wang®, Antonia Barke, Winfried Riefd, Rolf-Detlef Treede?’, Classification Committee of
nerves Crossing the SUTgiCGl area (eg in breast Surgery)‘ the Neuropathic Pain Special Interest Group (NeuPSIG), and Task Force for the
*There is a sponta neous decline in reporting of pain >12 mo after su rgery/ Classification of Chronic Pain of the International Association for the Study of Pain (IASP)

trauma. Relevant citations in support of these diagnostic criteria are Bruehl,
Duffy et al,”” Guo et al,’® Haldar et al,'® Pappagallo et al,'®” Teerijoki-Oksa




Management of Implant nerve injury
Confirm Nerve injury

Temporary or permanent?
« Mechanism
- Duration
- Identify the extent of injury
Size neuropathic area
Subjective function
Mechanosensory function
Disability
Pain / discomfort
e Allodynia
e Hyperalgesia
e Spontaneous or elicited?
Patient’s story and expectations?
Renton T; THexton A, SJ Crean,” HanKins ™. Simplifying-assessment of reécovery of the lingual nerve from injury. BDJ 20067 10:569-573 Renton

T, Thexton A, Mcgurk M. New method for the objective evaluation of injury to the lingual nerve after operation on third molars.Br J Oral Maxillofac




Assessment of neuropathic area
Know . your anatomy!

Implant extraction or

endodontic procedure
undertaken with resultant
numbness of mouth& lip with pain

Neuropathic area you can
use dental vitality tests but
not very reliable

Neuropathic area should affect

‘DISTAL’ domain of dermW

In some cases only socket area
can be affected with localised
hypersensitivity

Extraoral area may be
complete




Assessment of neuropathic area
Know . your anatomy!

Neuropathic area you
can use dental vitality
tests but not very
reliable

Inferior dental block
undertaken with
resultant numbness of
mouth&lip with pain

Extraoral neuropathy

affecting 9 of area0% Neuropathic area should

affect ‘DISTAL domain
of dermatome




Management of PTPN
Cause and duration

4
4
4

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

Wait for resolution

Lingual nerve injuries related to
LINGUAL ACCESS third molar
surgery (consider explore @ 12 weeks)

LA
Trauma
Orthognathic

third molar Surgery  consent patient properly...forearmed is for warned

Risk assessment in planning

Check on patients post operatively HOMECHECK

> 2 Weeks Acknowledge problem

ING'S
ollege
LONDO

Not ideal You MUST reassure your patient but don’t give them false expectations!



Management of PTN
Cause and duration

Confirm neuropathy and PTN diagnosis
Reassure the patient- say sorry
If patient in pain

Monitor
Refer lingual access M3M cases if NO resolution before 12 weeks

Consider Nortriptyline / Pregabalin

Early medication

NNABH
Step down steroids -GMP
Vitamin B complex

Seek advice- Trigeminalnerve.org.uk

Wait for resolution

Lingual nerve injuries related to
LINGUAL ACCESS third molar
surgery (consider explore @ 12 weeks)

LA
Trauma
Orthognathic

OR Implant Endo injuries > 30 hours
old

OR M3M nerve injuries > 6 months
old

OR patients with hypothesia and
minimal problem with injury

ING'S
ollege
LONDO



Management of PTN
£ause and duration

URGENT treatment < 30 hours

» Any known or Suspected nerve trauma
» Implants

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

< 30 hours
Confirm neuropathy and PTN
Remove implant or endo
Early post op med

e  Early medication

* NSAIDs
* Step down steroids -GMP [
........... e____Vitamin B complex ... TR

Selek advice- Trigeminalnerve.org.uk



Management of PTPN

»  Within 2 weeks
» Buccal approach causing Lingual nerve

» Inferior alveolar nerve injuries related«o

third molar surgery IANI or LNI
< 2 weeks ideal
< 2 weeks ideal
Confirm neuropathy and PTN Roots present DPT get CBCT .
If patient in pain consider Operate to remove roots and repair
nortriptyline or pregabalin (GMP) nerve as necessary
Early post op med
. Early medication

NN Root.s NOT pres.sent -

*  Step down steroids (GMP) But lingual scoring on CBCT? =

*  Vitamin B complex Yes operate explore -
Seek advice- Trigeminalnerve.org.uk No -

< Follow up for max 12 weeks



Management of PTPN
Cause and duration

Late surgery for IANI and LNl injuries
» ldeally beforel2 weeks

» Neuropathic pain does not respond to surgery

» Always a risk of causing neuropathic pain in a patient with hypoaesthesia!




However neuropathic pain does not respond to surgery
Surgical impact on NP

27 patients Various procedures
If surgical reconstruction is used to treat allodynia, this often

Factors Determining Outcome After — ® results in a decrease of complaints but symptoms almost never
Trigeminal Nerve Surgery for

Neuropathic Pain completely resolve. '’ Zuniga26 reported only 3% of patients with
Jobn R. Zuniga, DMD, MS, PbD, * and David M. Yates, DMD, MD, neuropathic pain before Surgery W]ll Completely recover following

Purpose: Most paticnts who scck relicf from trigeminal neuropathic pain by trigeminal microncurosur: 9 26
gery techniques do not show permanent pain relief after surgery. However, a small number of patients 2 & . s

P prmuncrs e ey The s sy et s s g surgery. Occasionally, reconstruction can worsen complaints.

ciated with the resolution, decrease, or recurrence of neuropathic pain after trigeminal nerve surgery in

those patients who present with neuropathic pain before surgery [ 5 2 £

Patients and Methods: An ambispective study design was used 1o assess patients who underwent tri

geminal nerve repair of the inferior alveolar and lingual nerve who had documented neuropathic pain

hefore surgery from 2006 through 2014, The primary int was the difference in pain intensity at

3 12 months after surgery comparcd with presugical intensiey levels. Explanatory variables 9. Pogrel MA. The results of microneurosurgery of the inferior alveolar
iratio T iy 15 sepae, heahlh comerbice 210 ype of repale perfonme wene vt o and lingual nerve. J Oral Maxillofac Surg 2002;60:485-489

N;‘Ni.l] factors in the outcomes. Wilcoxon signed rank analysis was used w0 compare d . ~ . .
2 nfory eharacscristics of paticets wha had pain relc,partal pai elic,and ncpai relic s surery 10. Coulthard P, Kushnerev E, Yates JM, et al. Interventions for iatrogenic

Two-way analysis of variance and logistic regression analysis were used 1o evaluate the association R & & N

betweeen neurupathic pain and the xplanasoey varabics inferior alveolar and lingual nerve injury. Cochrane Database Syst Rev
Results: Twenty-cight patients met the inclusion criteria. Three cohorts of patients were identified and

aralyzec The s ecurrene cohotinchaded T pateats whes bad europathic pan belore surgery that was 2014:4:CD005293 _ _

Do el sugery e complee recurrence of pa ity e sngely. The incomplterecumence 26. Zuniga JR. Sensory outcomes after reconstruction of lingual and inferior
(ICR) cohort included 11 patients who had neuropathic pain before surgery and partial recurrence of . . wo . -,

pain inensity afer surgery. There was nostatsdeal difference in preoperative pain intensity levels among alveolar nerve discontinuities using processed nerve allograft—a case
the 3 cohorts (P = .16), but there were statistical differences at 3 months (P = .007), 6 months (P < .0001),

and 12 months (P < -0001). There were no sttistical differences between the CR and ICR cohors ar series. J Oral Maxillofac Surg 2015;73:734-744

3 months (P = 502), 6 months (= 1), and 12 months (P = .2). There was no effect by age, gender, injury
type, Sundertand classification, injury ctiology, duration from injury to repair, health comorbidity, or repair
type on the outcome.

10, . y -
Sonchusonss The rocurrenes of cteopethic pain ser igrriealnerve sepei e nevopetic pen and 12 months (P < .0001). There were no statistical differences between the CR and ICR cohorts at
. e ) dnd o 3 months (P = .502), 6 months (P = .1), and 12 months (P = .2). There was no effect by age, gender, injury

ey ey — — — — type, Sunderland classification, injury etiology, duration from injury to repair, health comorbidity, or repair

Chairman, Division of Oral and Maxillofacial Surgery, Professor, Address comespondence and repriot requests 1o Lt - °

geminal nerve surgery. These differences indicate that the understanding of rigeminal neuropathic pain is
Departments of Sungery and gy and Neurotheraputics, -‘ " . . tyPC on t]]L‘ outcome.

The University of Texas Sout m Medical Center at Dallas,
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e Conclusions: The recurrence of neuropathic pain after trigeminal nerve repair for neuropathic pain is

Contictof e Dichowcs: D T s a el commlamee oz pranne likely multifactorial and might not depend on factors that normally affect sensory recovery in patients

s o o . e . A e e who have no neuropathic pain (ie, age, duration of injury, type of injury, or repair type) and undergo tri-




Intraoperative suspected nerve injury?

Immediate repair or
No surgery indicated for referral for repair < 30 hours

LA, trauma and orthognathic related nerve Check area of neuropathy is small or non
injuries should be reviewed and treated painful review

medically and psychologically T T T i e <24 hours <24 HOURS if large and painful arrange removal of
nerve injury includes; step down neuropathy [Minferior alveolar Neuropathy in| implant or endo (overfill or tooth) within
prednisolone 50-10mg over 5 days) detected after |l due to Implant or endodontic 30 hours
surger ?
Vitamin B complex and NSAIDs ey [

> 30 hours

Treat patient therapeutically no benefit in
removing endo or implants (95-98% painful

<24 hours -2 weeks and permanent)

Consider explorative +/- Lingual nerve neuropathy post
repair surgery BUCCAL ACCESS M3M surgery
using with CBCT evidence of lingual < 2 weeks

plate bur breech?

Inferior alveolar nerve injury Arrange CBCT to check where tooth fragments are
related to M3M in relation to 1DC (also may be in submandibular
Wait as 88 - 90% of these injuries se;ﬁ:::r::t:Ir';?s:nc"troh:loglﬁT'-‘ or sublingual space)
resolve but if persisten @ 12 weeks t <12 weeks s arrange surgery through socket to remove tooth
and patient agrees "' frangements

Consider explorative +/- repair Lingual nerve injury related to consider explorative +/- repair surgery

LINGUAL ACCESS APPROACH

surgery M3M surgery

<12 weeks

If injury > 3-6 months old Review patiennt if painful
persistent neuropathy consider

advise therapeutic therapy Medication for chronic neuropathic pain explorative +/- repair surgery

All patients should be managed holistically. Advise of central neuroplastic changes will minimise
the likely prognosis of their injury and provide an success of surgery#Evidence suggests that
explanantion for symptoms painful neuropathy does not respond to surger Burning deep pain Nortriptyline
Psychological interventions include CBT, ACT and in addition there is a 1-2% risk of converting a ? Restoration or late removal of implant can
Mindfulness or combination Information available hypoaethstesia into a painful neuropathy with exacerbate neuropathic pain and surgery
Trigeminalnerve.org.uk repair doesn’t work

Neuralgic pain — Pregabalin Lyrica
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Zuniga JR, Mistry C, Tikhonov I, Dessouky
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Key messages on prevention and management..

Prevention of nerve injuries and related neuropathic pain is essential and possible
Patient selection — preoperative psych assessment / pain comorbidity /age/ gender
Good planning and risk assessment - Awareness of intraoperative risk factors
Good surgical technique —minimal access avoid nerve injury and minimise pain
Manage the patients expectations
Surgery does not fix neuropathic pain

Most patients have pain with related functional, social and psychological sequelae
We cannot fix’ the patients with nerve injuries

DO NOT SIT AND WAIT for resolution

Home check will facilitate timely urgent intervention < 24-30 hours

Refer to resources at Trigeminalnerve.org.uk



Trigeminalnerve.org.uk
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Free CPD sign up here
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Workflow

Intake + Survey + Q(ual)ST
|

» Emergencies

v
Hypoesthesia

}

Follow-Up (3 months)
Supportive treatment

No improvementl

v
Dysesthesia/Anesthesia

S~

Diagnostic nerve block + MRN

Consider MRN |
Significant pain relief No improvement
MRN+ MRN -
Surgical Exploration Strong Sensitization
Improvement Persistant > Drug treatment
'
Supportive

=G



Medical treatment if persistent

Mechanical Hyperesthesia Thermal Hyperesthesia

++ Amitriptyline/Nortryptiline ++ Pregabaline ++ Oxcarabazepine
+ Oxcarbazepine ++ Oxcarbazepine + Pregabaline
+ Pregabaline + Amitryptiline + Amitryptiline
(++ Tradonal) + NMDA-antagonist (+) Diclofenac
(+ Tradonal) + Botox

+ Topical capsaicin
(+ Tradonal)

}

Follow-up 1-3 m ]

No improvement
or
intolerance

'
Switch to other class (intolerance/ineffective)
1. Consider other drug classes — or combine (max dose reached, partial effective)

2. Consider invasive treatment zero improvement + high impact on QoL |

Dr. Fréderic Van der Cruyssen
PhD Candidate KU LEUVEN

Ora! & Maxilinfazial Surgery Trainee

Improvement: dose titrating
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ropathy, e trigeminal nerve constitutes the largest sensory cortex representation

in the brain compared with other sensory nerves. This is likely due to the

e injury fact that the trigeminal nerve underpins our very existence, as it
sensorially protects, our five senses including the organs that provide

Correspondence to: sight, smell, taste, hearing, speech and meninges protecting our brain.
Thus, when trigeminal nerve injuries occur, which in the main are
preventable and painful, the majority of patients experience mixed
ymptoms including altered sensation, numbness and ongoing or elicited
neuropathic pain. These neuropathic features cause significant impact on
Kings Cc the patients’ ability to function, for example cold allodynia prevents the
Denmark Hill patient enjoying cold foods and drinks and undertaking out-door activities
5 or mechanical allodynia frequently interferes with eating, speaking,

12994255 kissing and sleep. The resultant chronic symptoms and functional
32991210 impedance result in significant psychological morbidity. Prevention of
nerve injuries related to local anaesthesia (LA), endodontics, implants and

third molar surgery is imperative as there is no magic bullet to repair

these sensory nerve injuries with their related neuropathic pain. Some

causes have higher levels of resolution (third molar surgery and LA) some

lower levels of resolution (implant surgery and endodontics) and many

patient factors will dictate the prevalence of chronic neuropathic pain.

The patient must have appropriate consent and their ectations

managed with understanding the potential benefits and risks for their

chosen interventions. The authors have aimed to provide an up to date

evidence base for diagnosis and management of trigeminal nerve injuries.
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