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Abstract

The sensitivity of teeth affected anterior to a fracture between the mental and
mandibular foramina has been tested and followed up until either reinnervation or a
period of three years has passed. The purpose of this study was to determine the
reinnervation period, the number of denervated teeth, and the clinical importance of
these measures. The investigation included a sensitivity test by electrical stimuli,
clinical examination, and radiological findings. Fifty patients were examined; a total of
459 teeth were tested, and 273 of these were affected and thus had potentially impaired
innervation. Tests after injury showed non-responsive teeth in 81.3% (222/273) of
affected teeth. Six weeks after injury, 18.9% of teeth were reinnervated; by 1 year after
injury, 92.3% of initially non-responsive affected teeth were reinnervated. The majority
of teeth (33.8%) were reinnervated in the period from 6 weeks to 3 months. All 23/186
initially non-responsive, unaffected, contralateral corresponding teeth were reinnervated
within the first 6 weeks. In the second and third years, none of the teeth were
reinnervated. A year after injury, 95.3% of the incisors, 91.1% of the canines, 93.8% of
the premolars, and 81.5% of the molars were reinnervated. Three years after injury,
7.6% of teeth remain denervated. During the second and third years, no reinnervation
occurred; however, clinical signs of pulp devitalisation of denervated teeth occurred in
17.6% (3/17) or 1.3% of the initially non-responsive affected teeth. The results of this
investigation revealed the stability of the pulp one year after injury. Denervated teeth

should not be treated if no clinical or radiological signs of devitalisation exist.



Introduction

Mandibular nerve injury is a common complication of mandibular fractures
between the mental and mandibular foramina. As a consequence of nerve injury,
disturbances of the skin and mucous membrane as well as teeth sensitivity occur'®,
Patients feel such disturbances subjectively with various intensities, but clinical
experience shows that this condition gradually improves after a certain period of time.
Although it is known from clinical experience that teeth anterior to a fracture line can
demonstrate disturbed sensitivity, the problem has not been addressed sufficiently in the
literature®’.

Tooth sensitivity testing methods are based on pain, so it is impossible to
differentiate vitality (a function of pulp vascularisation) from sensitivity (a function of
innervation)'*. Using the information provided by recent findings, however, scientists
have succeeded in using modern technology to detect tissue blood perfusion of the oral

1214 and pulse oximetry®. Therefore, the use of

area via laser Doppler flowmetry (LDF)
these physiometric tests for tooth vitality detection is a valuable resource'”. Calil et al.®
concluded that further studies are required to assess the effectiveness and validity in
determining pulp vitality in traumatised teeth. If the injury causes an interruption in
pulp vascularisation, the result will be pulp tissue death (including the nerve); if only a
nerve injury occurs, the vitality of the pulp will not be impaired. It is obvious that some
injuries damage the nerve without influencing the survival of the pulp. Because terminal
and electrical stimuli assess only the sensitivity of the pulp, they are not indicated for

the direct evaluation of vitality. A tooth that does not change colour and lacks

necrotised pulp is vascularised; the innervation is thus of secondary importance. It is



known from clinical experience that teeth anterior to the fracture line primarily
demonstrate temporary disturbed sensitivity.

The incidence and natural history of post-traumatic sensory disturbances in the
distribution of the inferior alveolar nerve (IAN) are insufficiently documented in the

literature. This problem has been recognised previously'**

and published studies
include fractures and osteotomies that may or may not involve the mandibular canal in
relation to specific methods and periods of fracture reduction’. There are only a few
studies that evaluate IAN disturbances by examining tooth sensitivity>.

In tooth vitality investigations, there have been various attitudes regarding the
value of different stimuli in the detection of tooth vitality. Some studies report electric
stimuli to be 100% precise, although these cannot distinguish the quality of the detected
vitality®. Other reports consider such stimuli to be unreliable®'. Still others prefer
vitality tests that measure electric amplitude without power”®, whereas some prefer a
thermal vitality meter'. It is appropriate to conclude that the thermal and electric
"vitality" tests, history, and clinical and radiological findings should be secondary
methods for pulp status detection. Such status depends on many things, including age,
general status, tooth size, past injuries, and pathologic pulp changes’.

The aims of this investigation were 1) to evaluate IAN disturbances by assessing
tooth sensitivity after mandibular fracture with the use of an electric tester and 2) to

determine the number of denervated teeth and the time period in which normalisation of

tooth sensitivity or devitalisation occurred.

Material and methods



This prospective study used a sample derived from the population of patients
with mandibular fractures treated at the Department of Oral and Maxillofacial Surgery
in Zagreb between 2006 and 2009. Inclusion criteria were 1) the presence of a
minimally displaced (< 3 mm) mandibular fracture between the mental and mandibular
foramina because these fractures place the IAN at direct risk for injury'®, 2) treatment
with closed reduction and maxillomandibular fixation with elastics because late
deleterious effects on the teeth and periodontal tissues from interdental wiring are
uncommon 1 year after the removal of the interdental wiring®, 3) preoperative and
postoperative panoramic radiographs as a routine imaging, although it is possible to
diagnose the interruption of IAN continuity with MR imaging®*, and 4) patients who
accepted more follow-up examinations and pulp testing. The investigation included 50
patients with fractures between the mental and mandibular foramina. Anterior to the
fracture line, these patients had affected teeth that initially seemed to be avital but
actually were not, and they had potentially impaired innervation. We assumed that the
lack of responsiveness to electric pulp testing was due to inferior dental nerve injury
because there was no evidence of direct tooth trauma. Complete documentation of
patients was obtained, and complete follow-up until reinnervation or the passing of a
three-year period (in patients for whom reinnervation of all teeth did not occur) was
performed. Patients with parasymphyseal fractures, teeth involved in the fracture line,
carious teeth, teeth with prosthetic restorations, previously devitalised teeth, and teeth
injured in the fractures were excluded from the study.

An electric vitality tester was used for sensitivity testing (Digitest model
No.D626D, Parkell). It consisted of an instrument casing with a battery. The tester

contained a digital electric stimulus slide ranging from 0-64, with electrodes patched for



examining tooth surface sensitivity and a connection cable applied to the patient’s lip.
Teeth were dried and isolated with cotton, electrodes were moistened, and the lowest
intensity stimulus that caused a reaction was marked as the level of sensitivity. In this
investigation, initially sensitive teeth were noted as vital from this time onward,
regardless of the presence of a later reaction. The eventual change in the level of
sensitivity was not analysed here. Teeth that did not react even at the highest level of
electric stimulus were considered to be denervated.

Teeth were considered vital if they did not have any clear signs of avitality (e.g.,
colour change, pathologic mobility, percutory sensitivity, radiological periapical
transparency, root resorption, or other clinical indicators and process symptoms). Teeth
were selected for placement in the avital group due to clinical signs, not because of a
negative electric test.

The sensitivity of all potentially endangered teeth was examined on admission
(prior to therapy). We performed electric pulp testing on contralateral, corresponding,
unaffected teeth for control purposes. The sensitivity of all initially non-responsive teeth
was examined one and a half, three, four, six, and twelve months after jaw fracture
treatment. The teeth for which sensitivity was not verified (even twelve months after
therapy) underwent an additional two years of testing as long as they did not show clear

clinical signs of avitality.

Results
We tested the sensitivity of a total of 459 teeth. Of these, 273 (59.5%) were
affected anterior to the mandibular fracture between the mental and mandibular

foramina and thus had potentially impaired innervation. Of the 459 teeth, 186 (40.5%)



were unaffected, contralateral, corresponding teeth for control purposes. A total of
222/273 (81.3%) of the affected and 23/186 of the unaffected, contralateral,
corresponding teeth were initially non-responsive.

The number of reinnervated teeth increased with time. Six weeks after the
injury, 19% were reinnervated. Roughly 85% of teeth were reinnervated after six
months, and 92% of teeth were reinnervated one year after the injury. No reinnervation
occurred later than one year following the injury (Table 1).

When we analysed the reinnervation of teeth in a determined time period, we
noticed that most of the teeth were reinnervated in the one and a half- to three-month
period after the injury (33.8%). Fewer teeth were reinnervated in the period from the
seventh to the twelfth month after the injury (7.7%), whereas no teeth were reinnervated
in the period from one to three years after the injury.

Because of the rather small number of samples for particular teeth, the results
were analysed for groups of teeth. A year after injury, 95.2% of incisors, 91.1% of
canines, 93.8% of premolars, and 81% of molars were reinnervated (Table 2).

Most medial incisors (30.9%) were reinnervated by one and a half months after
injury or between one and a half and three months (30.9%). Only 7.1% of medial
incisors were reinnervated between the seventh and twelfth months. Most lateral
incisors (45.5%), canines (35.5%), second premolars (31%,), first molars (33.3%), and
second molars (36.4%) were reinnervated in the period between one and a half and three
months. The same number of first premolars (25.7%) was reinnervated during the
period from one and a half to three months and the period from the fifth to sixth month.
Most wisdom teeth were reinnervated during the fifth and sixth months. None of the

second molars were reinnervated until one and a half months after injury, but the same



number was reinnervated during the fifth and sixth months as well as from seven to
twelve months (1/11).

Three years after the injury, 17 out of 222 teeth (7.6%) remained denervated.
The most frequently denervated teeth were molars (18.5%), while the least frequently
denervated teeth were the incisors (4.6%). Canines (4/45) and first premolars (3/35)
were numerically the most frequently denervated teeth; as a percentage, however, third
molars (28.6%) were the most frequently denervated teeth.

From one to three years after injury, 14/17 (82.4%) non-responsive teeth were
denervated. This represents 6.3% of the initially non-responsive teeth (14/222). A total
of 3/17 (17.6%) of denervated teeth were devitalised from one to three years after
injury. Therefore, only three out of 222 (1.35%) of the initially non-responsive teeth
remained devitalised three years after the injury. The teeth that were devitalised
included one lateral incisor from the 44 initially denervated lateral incisors (2.3%), one
canine from the 45 initially denervated canines (2.2%), and one wisdom tooth from the

35 initially denervated wisdom teeth (2.8%).

Discussion

In this investigation, the number of reinnervated teeth increased with time after
the injury. One year after injury, 92.3% of teeth were reinnervated. Only Ferdousi''
analysed vitality changes of teeth after mandibular fractures in addition to other changes
after n. alveolaris inferior damage. In his investigation, all teeth responded in vitality

tests six months after injury.



A question remains regarding which part of the tooth reacts to the stimulus. In
1967, Mumford® suggested that periodontal tissue reacts to the stimulus. Although the
weakest electric stimulus can produce a periodontal tissue reaction and produce false
information regarding tooth sensitivity and/or vitality, Narhi*® concluded that the
stimulus necessary for a periodontal tissue reaction is much higher and that the
monopolar vitality-meter is safe when used with careful handling. Tooth innervation is
much less important than vascularisation and the pulp integrity depends on the blood
supply™.

Although parasymphyseal fractures were excluded from this study, affected
teeth with potentially impaired sensitivity are all from the fracture line between the
mental and mandibular foramina to the midline of the mandible. Thus a question
remains regarding crossover sensation from the contralateral side. The most interesting
time periods regarding reinnervation were suggested by Machida® and Robinson®®,
Machida®® concluded that reinnervation starts four weeks after cutting of the nerve and
that revascularisation starts five days after arteria alveolaris inferior binding. In cats,
Robinson® found that pulp reinnervation starts 3-9 weeks after nervus alveolaris
inferior cutting due to the ipsilateral mylohyoid, ipsilateral and contralateral lingual, and
contralateral alveolar nerves that enter the pulp. Except for the ipsilateral lingual nerve,
these do not normally innervate the pulp. Mucosal and skin re-innervation crossing the
mid-line has not been demonstrated elsewhere'®. If the original innervation is allowed to
regenerate after such a collateral reinnervation has been formed, the collateral
innervation is not withdrawn®’. When the injury is extended to mimic some aspects of
reconstructive jaw surgery, the sources of reinnervation of tooth pulp are the recovering

ipsilateral IAN, the contralateral IAN, and the mental and lingual nerves on both sides®.
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Robinson®” also studied twenty-one adult patients with unilateral inferior alveolar or
mental nerve lesions. They were divided into three groups on the basis of the type of
nerve injury. Among other tests, he carried out tooth pulp sensation using a monopolar
electric pulp tester. The vitality of all of the lower teeth on the side of the injury, which
had not been crowned or root-filled, was recorded. When nerve compression occurred
tooth pulp sensation appeared to return to normal by 1 day to 4 months post-injury.
When nerve section occurred tooth pulp sensation was normal by 3, 6 and 11 months
post-injury. Fifteen months post-injury one patient reported having had two restorations
on the side of the injury, painlessly without local anaesthesia, despite the teeth
responding normally to electric pulp testing. After nerve section and regeneration block
(resected mandible and reconstructed defect), tooth pulp sensation returned in one
patient in the ipsilateral incisors, canine and both premolars between 6 and 9 months
post-injury. The results of pulp testing suggested the development of a collateral
reinnervation of the teeth. Robinson said that the false localisation of stimuli on the
side of injury to a position near to the midline on the contralateral side would be
consistent with the development of a collateral reinnervation across the midline. His
previous researches demonstrated collateral reinnervation after IAN injuries in the cat,
after tooth reimplantation and after segmental osteotomy. Trigeminal nerve fibres are
able to sprout across the midline into the pulps of denervated contralateral teeth®. It is
initiated by a peripheral stimulus, probably a trophic factor in the denervated tissue™®. A
similar pattern of recovery has been described after IAN injuries'*'. Owen et al.*?
suggested that nerve growth factor plays an important role in collateral reinnervation

from high-threshold sensory nerves.
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Studies of denervated or poorly innervated teeth have identified contributions of
the nerve fibres to tooth repair®. The incidence of tooth necrosis increases after injury
when nerve fibres are missing’. The location and the size of the injury’ and the rate of
infection” determine the extent to which the injury of denervated teeth leads to
irreversible pulpitis.

The greatest number of teeth remaining denervated after three years post
fracture, in this investigation were canines (4/45), but percentage-wise wisdom teeth
exhibited the highest frequency (2/7, 28.6%). The most frequently denervated group of
teeth was the molars (18.5%). The reason for this may lie in the fact that these teeth
have few roots therefore their potential for damage is higher. Because canines have
longer roots, the canine area is at a higher risk for fracture and damage®.

The situation is similar for devitalised teeth. One incisor, canine, and third molar
became avital; however, when percentages are considered wisdom teeth (14.3 %) were
the most frequent due to the small sample size in our investigation.

No teeth became reinnervated later then one year after the injury, and only 3 out
of 222 initially non-responsive teeth (1.35 %) were devitalised during the one- to three-
year period after the injury. Therefore, we can conclude that the pulp is vitally stable
one year after the injury.

It is known from clinical experience that denervated teeth after segmental
osteotomies regain their innervation and vascular supply'’. This is supported by
experimental micro-angiographic studies showing that, with few exceptions, the pulp
does occur following experimental dentofacial surgery. Blood flow is present in the

teeth at all times after posterior segmental osteotomy, but there is a risk of ischaemia®*.
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Patients with mandibular fractures are a difficult population to study because of
the non-elective nature of the fracture and the high incidence of accompanying injuries.
The type of nerve injury varies greatly due to both fracture type and displacement. In
most studies, these fractures are treated with miniplates, monocortical screws, and
intermaxillary fixation®*. The incidence of IAN injury after mandibular fracture ranges
from 46%* to 81%'® preoperatively, and 77%"* to 91%'® postoperatively; a 1 year
follow-up shows an incidence of 0% to 45%".

We can compare our results with those from recent investigations of sensitivity
alterations after mandibular osteotomies and distraction osteogenesis”. The incidence of
IAN disturbances ranged from 10% to 94%, depending on the testing method used*,
The most pronounced nerve damage recovery occurred during the first 3 months*, and
the majority of patients declared their sensation to be "normal" 1 year after the
operation®’. Recovery of neurosensory function of the IAN after a bilateral sagittal split
osteotomy also varies from 2 months to 2.5 years, depending on the surgical technique,
patient age, fixation method, and perioperative position of the nerve®'. The highest rates
of recovery after third molar surgery and iatrogenic injury to the IAN were observed
during the 6 months after injury. The IAN cannot retract on transaction in a bony canal,
and the canal wall may act as a conduit for sprouting axons'’. Considering our results in
relation to these investigations, it is obvious that the reinnervation of teeth and the
recovery from IAN sensory disturbance starts between 6 weeks and 2 months after
injury and can proceed for 2.5 to 3 years.

In conclusion, the current study clearly shows that denervation occurred in four
fifths of the affected teeth and that 1 year after injury, 92.3% of the initially non-

responsive, affected teeth were reinnervated. The pulp is vitally stable one year after the



injury, and denervated teeth should not be treated if neither clinical nor radiological

signs of devitalisation are present.

Funding: None

Competing interests: None declared

Ethical approval: Not required

13



14

References

1.

Abd-Elmeguid A, Yu DC. Dental pulp neurophysiology: Part 2. Current
diagnostic tests to assess pulp vitality. J Can Dent Assos 2009: 75: 139-143.
Baas EM, de Lange J, Horsthuis RBG. Evaluation of alveolar nerve function
after surgical lengthening of the mandible by a bilateral sagittal split osteotomy
or distraction osteogenesis. Int J Oral Maxillofac Surg 2010: 39: 529-533.
doi:10.106/j.ijom.2010.03.003

Berggreen E, Sae-Lim V, Bletsa A, Heyeraas KJ. Effect of denervation on
healing after tooth replantation in the ferret. Acta Odontol Scand 2001: 59: 379-
385.

Bhaskar SN, Rappaport HM. Dental vitality tests and pulp status. J Am Dent
Assoc 1973: 86: 631-633.

Bochlogyros P. A restrospective study of 1521 mandibular fractures. J Oral
Maxillofac Surg 1985: 43: 597-599.

Byers MR, Suzuki H, Maeda T. Dental neuroplasticity, neuro-pulpal
interactions, and nerve regeneration. Microsc Res Tech 2003: 60: 503-515.
doi:10.1002/jemt.10291

Byers MR, Taylor PE. Effect of sensory denervation on the response of rat molar
pulp to exposure injury. J Dent Res 1993: 72: 613-618.

Calil E, Caldeira CL, Gavini G, Lemos EM. Determination of pulp vitality in
vivo with pulse oximetry. Int Endod J 2008: 41: 741-746. doi: 10.1111/j.1365-
2591.2008.01421.x

Cooley RL, Robinson SF. Variables associated with electric pulp testing. Oral

Surg Oral Med Oral Pathol 1980: 50: 66-73.



10.

11.

12..

13.

14.

15.

16.

17.

18.

15

Di S, Bell WH, Mannai C, Seale NS, Hurt WC, Taylor J, Waite DE. Long-term

evaluation of human teeth after Le Fort I osteotomy: a histologic and
developmental study. Oral Surg Oral Med Oral Pathol 1988: 65: 379-386.
Ferdousi AM, Macgregor AJ. The response of the peripheral branches of the
trigeminal nerve to trauma. Int J Oral Surg 1985: 14: 41-46.

Firestone AR, Wheatley AM, Thiier UW. Measurement of blood perfusion in the
dental pulp with laser doppler flowmetry. Int J Microcirc Clin Exp 1997: 17:
298-304.

Fulling H-J, Andreasen JO. Influence of maturation status and tooth type of
permanent teeth upon electrometric and thermal pulp testing. Scand J Dent Res
1976: 84: 286-290.

Gazelius B, Olgart L, Edwall B, Edwall L. Non — invasive recording of blood
flow in human dental pulp. Endod Dent Traumatol 1986: 2: 219-221.
Gopikrishna V, Pradeep G, Venkateshbabu N. Assessment of pulp vitality: a
review. Int J Paediatr Dent 2009: 19: 3-15. doi: 10.1111/5.1365-
263X.2008.00955.x

Halpern LR, Kaban LB, Dodson TB. Perioperative neurosensory changes
associated with treatment of mandibular fractures. J Oral Maxillofac Surg
2004: 62: 576-581. doi:10.1016/j.0ms.2003.12.006

Hillerup S. Iatrogenic injury to the inferior alveolar nerve: etiology, signs and
symptoms, and observations on recovery. Int J Oral Maxillofac Surg 2008: 37:
704-709. doi:10.1016/j.ijom.2008.04.002

Holland GR. Experimental trigeminal nerve injuries. Crit Rev Oral Biol Med

1996: 7 : 237-258.



19.

20.

21.

22.

23.

24.

25.

26.

27.

16

lizuka T, Lindquist C. Sensory disturbances associated with rigid internal
fixation of mandibular fractures. J Oral Maxillofac Surg 1991: 49: 1264-1268.
Inoue T, Shimono M. Repair dentinogenesis following transplantation into
normal and germ-free animals. Proc Finn Dent Soc 1992: 88(Suppl): 183-194.
Johnson RH, Dachi SF, Haley JV. Pulpal hyperemia — a correlation of clinical
and histologic data. ] Am Dent Assoc 1970: 81: 108-117.

Kress B, Gottschalk A, Stippich C, Palm F, Bdhren W, Sartor K. MR imaging of
traumatic lesions of the inferior alveolar nerve in patients with fractures of the
mandible. AJNR Am J Neuroradiol 2003: 24: 1635-1638.

Leibold DG, Tilson HB, Rask KR. A subjective evaluation of the re-
establishment of a neurovascular supply of teeth involved in anterior maxillary
osteotomy procedures. Oral Surg Oral Med Oral Pathol 1971: 32: 531-534.
Lownie JF, Cleaton-Jones PE, Fatti LP, Lownie MA, Forbes M, Bird M.
Vascularity of the dental pulp after segmental osteotomy in the chacma baboon
(papio ursinus). Br J Oral maxillofac Surg 1998: 36: 285-289.

Luhr HG, Reidick T, Merten HA. Results of treatment of fractures of the
atrophic mandible by compression plating: A retrospective evaluation of 84
consecutive cases. J Oral Maxillofac Surg 1996: 54: 250-254.

Machida K. Experimental study of degeneration and regeneration after inferior
alveolar nerve section. Shikwa Gakuho 1977: 77: 1661-1682.

Marchena JM, Padwa BL, Kaban LB. Sensory abnormalities associated with
mandibular fractures: Incidence and natural history. J Oral Maxillofac Surg

1998: 56: 822-825.



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

17

Matthews B, Searle BN, Adams D, Linden R. Tresholds of vital and non-vital
teeth to stimulation with electric pulp testers. Br Dent J 1974: 137: 352-355.
Mumford JM. Pain perception treshold on stimulating human teeth and the
histological condition of the pulp. Br Dent J 1967: 123: 427-433.

Néarhi MV. The characteristic of intradental sensory units and their responses to
stimulation. J Dent Res 1985: 64: 564-571.

Nesari S, Kahnberg KE, Rasmusson L. Neurosensory function of the inferior
alveolar nerve after bilateral sagittal ramus osteotomy: a retrospective study of
68 patients. Int J Oral Maxillofac Surg 2005: 34: 495-498.

Owen DJ, Logan A, Robinson PP. A role for nerve growth factor in collateral
reinnervation from sensory nerves in the guinea pig. Brain Res 1989: 476: 248-
255.

Panzoni E, Savastano C, Pini-Prato G. Dental sensation after fracture of the
mandibular angle. Riv Ital Stomatol 1982: 51: 3-10.

Poort LJ, van Neck JW, van der Wal KGH. Sensory testing of inferior alveolar
nerve injuries: A review of methods used in prospective studies. J Oral
Maxillofac Surg 2009: 67: 292-300. doi:10.1016/j.joms.2008.06.076

Reynolds RL. The determination of pulp vitality by means of thermal and
electrical stimuli. Oral Surg Oral Med Oral Pathol 1966: 22: 231-240.
Robinson PP. Reinnervation of teeth, mucous membrane and skin following
section of the inferior alveolar nerve in the cat. Brain Res 1981: 220: 241-253.
Robinson PP. Regenerating nerve fibers do not displace the collateral

reinnervation of cat teeth. Brain Res 1984: 310: 303-310.



38.

39.

40.

41.

42.

43.

44.

45.

18

Robinson PP. Reinnervation of teeth after segmental osteotomy in the cat. The
effect of segment repositioning and bone grafting. Int J Oral Maxillofac Surg
1986: 15: 152-159.

Robinson PP. Observations on the recovery of sensation following inferior
alveolar nerve injuries. Br J Oral Maxillofac Surg 1988: 26: 177-189.

Robinson PP. A peripheral stimulus initiates the collateral reinnervation of cat
teeth. Brain Res 1986: 366: 397-400.

Rood JP. Degrees of injury to the inferior alveolar nerve sustained during the
removal of impacted mandibular third molars by the lingual split technique. Br J
Oral Surg 1983: 21: 103-116.

Schultze-Mosgau S, Erbe M, Rudolph D, Ott R, Neukam FW. Prospective study
on post-traumatic and postoperative sensory disturbances of the inferior alveolar
nerve and infraorbital nerve in mandibular and midfacial fractures. J
Craniomaxillofac Surg 1999: 27: 86-93.

Teerijoki-Oksa T, Jadskeldinen S, Forssell K, Forssell H. Recovery of nerve
injury after mandibular sagital split osteotomy. Diagnostic value of clinical and
electrophysiologic tests in the follow-up. Int J Oral and Maxillofac Surg 2004:
33: 134-140.

Teerijoki-Oksa T, Jadskeldinen S, Forssell K, Virtanen A, Forssell H. An
evaluation of clinical and electrophysiologic tests in nerve injury diagnosis after
mandibular sagittal split osteotomy. Int J Oral Maxillofac Surg 2003: 32: 15-23.
Thor A, Andersson L. Interdental wiring in jaw fractures: effects on teeth and
surrounding tissues after a one-year follow up. Br J Oral Maxillofac Surg 2001:

39: 398-401. doi: 10.1054/bjom.2001.0670



46.

47.

19

Ware WH, Ashamalla M. Pulpal response following anterior maxillary
osteotomy. Am J Orthod 1971: 60: 156-164.

Ylikontiola L, Kinnunen J, Oikarinen K. Factors affecting neurosensory
disturbance after mandibular bilateral sagittal split osteotomy. J Oral Maxillofac

Surg 2000: 58: 1234-1239.



20

Table legend

Table I. Number of reinnervated affected initially non-responsive teeth in relation to the

time period after the injury

Time (months) No %

>1.5 42 18.9
>3 117 52.7
>4 156 70.3
>6 188 84.7
> 12 205 92.3

> 36 205 923




TABLE II. Reinnervation of affected initially non-responsive teeth groups in determined time period.

Groups of teeth

Time (months) Incisors (86) Canines (45) Premolars (64) Molars (27) Total (222)
No % No % No % No % No %

>1.5 21 244 10 222 8 125 3 11.1 42 18.9
15-3 33 384 16 355 18 281 8 29.6 75 33.8
>4 10 116 9 20.0 16 250 4 148 39 17.5
5-6 11 128 3 6.7 13 203 5 185 32 14.4
7-12 7 81 3 6.7 5 78 2 74 17 7.7
13-36 0 0 0 0 0 0 0 0 0 0

Total 82 952 41 91.1 60 938 22 81 205 92.3
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