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Neurosurgical repair of peripheral cranial nerves using 
allograft techniques

➞ Nerve anatomy & physiology

➞ Nerve injury– classification and neurodegeneration  

➞ Neuroregeneration

➞ Nerve repair with allografts

➞ Inferior alveolar and lingual nerve repairs 

















Iatrogenic Injury of the Trigeminal Nerve

Mechanism
Lingual Nerve – 3rd molar removal
Inferior Alveolar Nerve – 3rd molar removal, Crush injury, Endodontic Injury, Lacerations 
injury, Injury at the mental foramen and beyond, Reconstruction of the resection defect 

Incidence of Trigeminal Nerve Injury during 3rd Molar Extraction



Injury to the trigeminal nerve risk factors

Lingual
Distoangular impaction, chronic pericoronitis, lingual orientation

Inferior alveolar 
Depth of impaction

Other risk factors 
Age : >25, Gender : female, surgeon experience











Conducting a neurosensory test 

Mechanoceptive
Two-point discrimination: static light touch and brush directional stroke. 

Nociceptive
Nociceptive testing is subdivided into pinprick and thermal discrimination. 

Three-level drop-out algorithm
Level A: static two-point discrimination, brush-stroke directional
Level B: contact detection
Level C: pinprick nociception, thermal discrimination 

















Timing of microsurgical repair

Medications
- High dose steroids, tapered dose
- Vitamin B complex 
- Gabapentin/Lyrica 

Timing is critical for 3 main reasons
- Distal nerve degeneration 
- Nerve cell bodies at the ganglion die
- Central cortical changes

Lingual versus inferior alveolar 
- 1 to 3 months LN
- 3 to 6 months IAN



Indications for neurosurgical repair 

Indications for surgical repair
- Persistent paresthesia that fails to improve over successive examinations 
- Anesthesia 
- <50 % sensation  Grade III?, IV and V
- Observed transection 
- Early pain (neuroma formation)

Contraindications 
- Grade I,II, and III? injuries
- Continued improvement























































Neuroregeneration

Regeneration 
Axonal regeneration occurs from the most distal node of Ranvier. As many as 50–
100 nodal sprouts appear, mature into a growth cone, and elongate responding to 
directing signals from local tissue and deinervated motor and sensory receptors.

D. Grinsell and C. P. Keating, “Peripheral Nerve Reconstruction after Injury: A Review of Clinical and Experimental 
Therapies,” BioMed Research International, vol. 2014, Article ID 698256, 13 pages, 2014. doi:10.1155/2014/698256



























Nerve allografts and conduits 

Conduit
Highly purified type 1 collagen derived from bovine deep flexor tendons 

Decellularized nerve allografts 
Harvest from neck to lower extremities 



Recovery of neurosensation

Conduits
Regeneration through conduits is achieved predominately through a fibrin cable 
formed between the proximal and distal nerve stumps. Results begin to decline at 
gaps greater than 5 mm. 

Regeneration through an Allograft
The nerve allograft after processing provides mechanical guidance creating a 
supportive structure for the ingrowing axons. Nerve allografts stimulate a scaffold 
including Schwann cell basal laminae, neurotrophic factors, and adhesion 
molecules.



Recovery of neurosensation

Allografts
Processed nerve allografts have been shown to be clinically effective and safe for 
peripheral nerve discontinuities from 5 to 50 mm. 









Recovery of neurosensation

Post operative neurosensory testing 
- 3, 6 and 12 months using the clinical neurosensory assesment–brush stroke 
directional sensation, static 2-point discrimination, contact detection, pressure 
pain threshold, and pressure pain tolerance 

Recovery and gap length 
- 8 to 20 mm - 86%
- 30 to 70 mm – 89%

Time to repair
- >90 days – 100% improvement




