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ABSTRACT

Background: Consequent Injury to branches of the trigeminal nerve is a well-recognized risk of dental and
oral surgical procedures. Neurosensory impairment of inferior alveolar nerve is seen in fraumatic mandibular
fractures and after the reduction of these fractures. We conducted a study at Oral & Maxillofacial Surgery
Department of Lahore Medical and Dental College from November 2016 to July 2017, to assess the frequen-
cy of inferior alveolar nerve impairment after reduction of open and close mandibular fractures.

Methods: In this randomized controlled trial 60 patients with mandibular fractures between lingula and
symphysis and matching the inclusion criteria were inducted and allocated info two groups; Group 1
patients were freated by open reduction and internal fixation by 2mm mini hole plate. Group 2 were treated
by closed reduction achieved by eyelet intermaxillary fixation. The inferior alveolar nerve function was
clinically evaluated on seventh postoperative day. The results of these evaluations were recorded in a
specially designed proforma. Data was analyzed by using SPSS Version 10.0.

Results: The mean age of patients was 25.25 + 9.207 years (range 15 to 60). In this study there were 53 (88.3%)
males and 7 (11.7%) females (male fo female ratio 7.57: 1). Using chi-square fest we found closed reduction
group was statistically significant [p-value = 0.001 (< 0.0001)]. in getting the higher NST score compared fo
open reduction.

Conclusion: There is relatively greater risk of sensory impairment of inferior alveolar nerve with open reduction
and infernal fixation compared to closed reduction of mandibular fractures.
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INTRODUCTION Nerve injuries may occur during third molar removal,

orthognathic surgery, management of maxillofacial

Injury to branches of the trigeminal nerve is a docu- frauma, implant surgery, preprosthetic surgery,
mented risk of dental and oral surgical procedures. salivary gland surgery, surgery for oral pathology
The most commonly injured branches of the trigemi- e.g. tumors or cysts, endodontic therapy and local

nal nerve are the inferior alveolar nerve (IAN) and anesthetic injections>'.

the lingual nerve, while injury to the infraorbital

nerve occurs less commonly. Injury of the long Mandible is second most commonly fractured bone
buccal nerve, greater palatine nerve and nasopal- of the facial skeletal and constitutes 79.7% of all
atine nerve is usually insignificant!. facial fractures, incidence of mandibular fractures
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in Pakistan is 67%'%'3. There are different modalities
for the management of mandibular fractures; close
reduction and indirect fixafion is commonly
achieved by maxillio-mandibular fixation (MMF)
using arch bars, ivy loops, or suspension screws and
wiring'*1%. Open reduction involves surgical expo-
sure of fracture site and reduction followed by
direct fixation with 2mm fitanium plate and screws
2x7 mmin size.. Open reduction and internal fixation
is desirable due to higher patient comfort and early
restoration of function, conversely it may upturn the
hazard of inferior alveolar nerve injury compared o
close reduction'é. According fo literature frequency
of abnormal neurosensory test (NST) were present in
40.9% of cases freated with open reduction while
no instance of abnormal neurosensory test (0%) was
seen in cases treated with closed reduction'” 8,

Neurosensory deficits of inferior alveolar nerve are
seen frequently in traumatic mandibular fractures.
Incidence of post-traumatic inferior alveolar nerve
deficit ranges from 5.7% to 58.5% preoperatively, 0.4
to 91% postoperatively and permanent impairment
of the nerve has been reported up to 45%'1. This
injury results in loss of sensations in the mental and
lower lip regions affecting quality of life?. Depend-
ing upon the nature and severity of nerve distur-
bance sensory impairments of inferior alveolar
nerve may present as paresthesia, hypoesthesia,
hyperesthesia, dysesthesia and anesthesia of lower
lip, chin and lower teeth. Patients may also com-
plain of lip biting and compromised drinking, eating
and talking?'-2.

The objective of this study was to apprise IAN distur-
bances concomitant with open and close reduc-
fion of mandibular fracture by evaluating the senso-
ry impairment score for each patient. It possibly will
promote us fo re-establish our management guide-
lines regarding mandible fractures.

METHODS

This randomized clinical trial was conducted from
November 20,2016 till July30, 2017 in the second
largest city of Pakistan, Lahore. A total number of 60
patients presenting with mandibular fractures
between lingula and symphysis and matching the
inclusion criteria were recruited for the study, from
the Department of Oral and Maxillofacial Surgery,
Lahore Medical and Dental College. Permission was
aftained from the Research and Ethics Committee

of the Instfitute fo conduct this study. Anonymity of
the patients was assured and an informed consent
was obtained from each individual patient. Inclu-
sion criteria set for the study was: 1) Patients within
age range of 15 to 60 years from both genders.
2)Patients with fracture of mandible between lingu-
la and symphysis, simple and compound fractures
with displacement less than 5mm. 3)Patients with
normal clinical neurosensory testing in inferior alveo-
lar nerve region. Patients presenting with a severe
head injury or a history of frigeminal neuralgia,
sclerosis, diabetes (BSF>126 mg/dl and BSR>180
mg/dl) or fractures older than two weeks were
excluded from the study. After comprehensive
clinical and radiological assessment of patients with
mandibular fracture and intact sensatfion of mental
and lower lip region, 60 patients were selected for
study and divided info two groups randomly by
using loftery method. Group 1 patients were freated
by open reduction along with direct internal
fixation. All the open reductions were performed
under general anesthesia by same operator,
fransoral approach with vestibular incision and
direct fixation with 2mm miniplates using monocorti-
cal screws size of 2x7mm according to Shampys
tfechnique. Group 2 patients were treated with
closed reduction achieved by digital manipulation
of bony fragments and restoration of occlusion by
eyelet intermaxillary fixation?®. Neurosensory testing
was performed on each patient on 7" postopera-
five day. During clinical neurosensory testing the
patients closed their eyes and separate their lips
comfortably. The lower lip and the mental region
were divided intfo four zones, and each zone was
measured separately Neurosensory testing followed
the protocol of Zuniga and Essick?* based on two
point discrimination; measured by a vernier caliper
having two pointed ends (Fig.1), proprioception as
light fouch was tested with a cotton wisk (Fig.2).and
noxious sfimuli was measured with a sharp dental
prob. Neurosensory score was assigned between
0-4 after each test was repeated trice. Data was
recorded on a specially designedproforma
(attached as annexure-A).

Data was entered and analyzed using statistical
package for social sciences (SPSS Version 10.0). Chi
square test was test of significance to compare
frequency of inferior alveolar nerve impairment in
both groups, p-values less than or equal fo 0.05 was
considered to be significant.
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Figure 1: Two point discrimination

RESULTS

A total number of 60 patients with mandibular
fractures between lingula and symphysis were
included. Most of the patientsi.e. 25 (41.7%) were in
age group of 20 to 29 years, 19 (31.7%) were in 15
-19 years, 10 (16.7%) were in 30 - 39 years and 6
(10%) were in 40 — 60 years age group. The mean
age of these 60 patients was 25.25 + 9.207 years with
an age range of 15 to 60 years. In this study there
were 53 (88.3%) males and 7 (11.7%) females with
7.57: 1 male to female ratio.

Figure 2: Light touch

The parasymphyseal fracture was seen in 30 (50%)
of the patients in which 16(53.3%) were treated with
open reduction and 14(46.7%) were taken in closed
reduction. The body fracture was seen in 16 (26.7%)
of the patients in which 6(20%) were freated with
open reduction and 10 (33.3%) were managed with
closed reduction. Angle fracture was also seenin 14
(23.3%) of the patients in which 8 (26.7%) were treat-
ed with open reduction and 6(20%) were managed
with closed reduction. The fracture site in both study
groups was staftistically same, i.e. p-value = 0.492.
(Table 1)

TABLE 1: FREQUENCY OF FRACTURE SITE IN BOTH STUDY GROUPS

Study design

Open Closed Total

Reduction Reduction
Fracture Parasymphysis (1563.3% ) 14 (46.7%) 30 (50%)
Site Body 6 (20%) 10 (33.3%) 16 (26.7%)

Angle 8 (26.7%) 6 (20%) 14 (23.3%)

Total 30 (100%) 30(100%) 60 (100%)
p-value = 0.492 (not-significant)
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According to the neurosensory testing (NST), 39
(65%) patients scored 4: 12 (40%) were freated with
open reduction and 27 (90%) were treated with
closed reduction. There were 13 (21.7%) patients
who scored 3 out of which 11 (36.7%) were treated
with open reduction and 2 (6.7%) were treated with
closed reduction. Patients with NST 2 were 5 (6.7%)
patients in which 4 (13.3%) were treated with open

reduction and 1 (3.3%) was treated with closed
reduction. 3 (10%) patients freated in open reduc-
fion got 1 score but none of the patients from close
reduction group got the score 1. Using chi-square
fest we found closed reduction group was statisti-
cally significant in getting higher NST score com-
pared to open reduction, i.e. p-value = 0.001 (<
0.0001). (Table 2)

TABLE 2:POST-OPERATIVE NEUROSENSORY SCORING AND FREQUENCY OF IAN DEFICIT
(OPEN VERSE CLOSE REDUCTION OF MANDIBULAR FRACTURES)

Study design
Open Closed Total
Reduction Reduction
39
o o
4 12 (30.7%) 27 (69.3%) (65%)
13
(1) (1)
3 11 (84.6%) 2 (15.4%) 21.7%)
Score
) 4 (80%) 1(20%) 5 (6.7%)
1 3 (100%) 0 (0%) 3 (6.7%)
Yes 18(85.7%) 3(14.3%) 21(35%)
Neurosensory 39
1 (1) (1)
Deficit(NSD) No 12 (30.7%) 27 (69.3%) (65%)
1. NST score
p-value = 0.001 (significant)closed reduction group was statistically
significant in to get the higher NST score as compare to open reduction(<
0.0001).
2. Frequency of Neurosensory deficit
p-value = 0.000 (significant) patients treated with closed reduction group
had significantly less NS deficit as compared to open reduction treatment,
i.e. p-value = 0.000 (<0.0001).
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There were 21 (35%) patients who had NS deficit or
disturbance, in these 21 patients 18 (60%) belonged
fo open reduction and only 3 (10%) belonged to
closed reduction. There were 27 (90%) of the closed
reduction group who didn’'t have any NS deficit but
in open reduction group 12 (40%) patients had NS
defect or disturbance. Using chi-square test we
have found that patients treated with closed reduc-
fion group had significantly less NS deficit com-
pared to open reduction tfreatment, i.e. p-value =
0.000 (<0.0001).

DISCUSSION

Fractures of mandible can be managed by open
reduction to achieve direct internal fixation or by
close reduction and indirect fixation. Open reduc-
fion and internal fixation is more acceptable due to
higher patient comfort and early restoration of
function, however it may increase risk of inferior
alveolar nerve injury compared to close reduction.
There is dearth of data documenting IAN deficits
associated with treatment of mandibular fractures.
Moreover, there is inadequate information regard-
ing prognosis for recovery of IAN neurosensory func-
fion. Previous data shows incidence of post-trau-
matic inferior alveolar nerve deficit ranges from
5.7% to 58.5% preoperatively, 0.4 to ?1% postopera-
fively and permanent impairment of the nerve has
been reported up to 45%22%,

In this study the mean age of patients was 25.52 +
9.21 years with range of 15-60 years, male being the
dominant gender (88.3%). This is comparable fo
study of Leslie R. Halpern and Kaban who reported
mean age of 29.5 + 11.2 years'. This study confirms
that age has no significant effect on inferior alveo-
lar nerve injuries postoperatively.

Tateykilizuka and Christian Lindqvist published the
most relevant data available on the incidence of
sensory deficit after mandibular fractures involving
the mandibular canal. This was a study of sensory
disturbances associated with rigid internal fixation
of mandibular fractures. Theytreated 214 mandibu-
lar fractures with ORIF, 172 fractures (63.7%) were
reevaluated for inferior alveolar nerve injuries, and
58.15% had postoperative inferior alveolar nerve
dysfunction?. Marchena, Padwa and Kaban
performed retrospective evaluation of 150 mandib-
ular fractures aft risk for IAN injury between the man-
dibular and mental foramina. Eighty four of their
patients (56%) had a post-injury/pretreatment 1AN
abnormality. Patients with sensory disturbance had
a significantly higher frequency of displaced
fractures than those without sensory disturbance.
Sixteen of 24 patients (66.7%) with an abnormal
post-injury/ pretreatment sensory examination
reported a permanent sensory deficit, 55% of these
patients complained of impairment®. Giancarlo
Renzi, Andrea Carboni and Filippo Giovannetti
studied 97 consecutive patfients with 103 facial

fracture involving emergence areas of supra-orbital
nerve, infra orbital nerve and the region between
mandibular and mental foramin. The incidence of
frigeminal impairment was 54.4% in non-displaced
fractures and 88.2% in displaced fracture after treat-
ment. In this study the incidence of inferior alveolar
nerve injury in non-displaced mandibular fracture
was 47.3%%”.The nerve may be stretched or com-
pressed near the mandibular foramen during
medial retraction, or directly severed by surgical
instruments. If the nerve has been exposed, it may
be necessary fo manipulate it when detaching it
from the bony fragments. The nerve may also be
stretched as the distal bone fragment is mobilized
and repositioned®.

In one study frequency of abnormal neurosensory
fest (NST) found in 40.9% of cases freated with open
reduction while no instance of abnormal neurosen-
sory test (0%) was seen in cases freated with closed
reduction.®

Other investigators are also of the view that neither
age nor any other preoperative patient character-
istic seems to be related o this complication though
fracture displacement of more than 5 mm, normal
preoperative neurosensory status and method of
freatment are directly related to increased risk of
inferior alveolar nerve injury®?

Leslie R. Halpern and Kaban had conducted a
cohort study composed of 61 patients with 97
fractured sites and concluded from their work that
the patients with fracture displacement of more
than 5mm had a é-fold increased risk for an adverse
effect on the neuro sensory score after treatment
compared with patients with fracture displacement
of less than 5mm®. In our study we included the
patients who had the fracture displacement of less
than 5mm to minimize the number of variables. The
freatment was offered according to non-probabili-
ty sampling that is closed reduction and open
reduction with internal fixation. Eighteen patients
(60%) who received ORIF had abnormal neuro
sensory fests one week postoperatively, while in
case of CRIF only three patients (10%) had abnor-
mal neuro sensory test.

Among the twenty-one (35%) of our patients
13(21.7%) had neuro sensory scoring of 3 and five
(6.7%) patients had neurosensory scoring of 2 and
three patients had score 1. Those eighteen patients
(27.4%) who had mild to moderate nerve injury were
expected to recover within 8 weeks. In our three
months follow up of IAN injury showed good prog-
nosis and our 70% of the patient resumed loss sensa-
fion of IAN during first three months, this outcome is
comparable to work of Renzi and Carboni. It is
reported that complete recovery of severe sensory
nerve injuries take about one year.333#

Despite careful planning, observation of a margin
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of safety and avoidance of any violation of the
mandibular canal and mental foramen, the
incidence of temporary nerve injury sfill ranges from
0.4% to 91% and the incidence of persisting injury
ranges from 0% to 45%'¢17. Lifting of the mucoperios-
teal flap close fo the mental foramen, or deeper
driling than planned, and use of compression
plates may have caused the nerve injuries. The IAN
fravels within the mandibular bone and is therefore
a supported nerve. Following injury, the nerve will
remain in position and regenerate in a relafively
short time unless displaced by fragments of bone
from the roof of the canal. Thus, after injury fo the
IAN, good recovery is generally expected.®Further
longitudinal prospective studies with long term
follow up are required to see the recovery pattern
of IAN in subsequentmonths.

CONCLUSION

This study concludes that one week postoperatively
majority (60.3%) of patients from ORIF group had
sensory disturbance of inferior alveolar nerve,
whereas only 3(10%) patients from the CRF group
had sensory disturbance of inferior alveolar nerve.
However, among the 60.3% patients who under-
went ORIF and had postoperative neurosensory
disturbance of IAN, 36.7% had NST score of 3 and
13.3% had score 2 which are considered mild fo
moderate injuries with good prognosis and recover
within one to three months.

Reduction of mandibular fractures may predispose
inferior alveolar nerve to injury, affecting the quality
of life and may be subject of litigation and malprac-
fice suits. Result of this study may enforce to take
patient consent regarding IAN nerve injury associat-
ed with particular freatment modality of mandibu-
lar fracture. It further helps to establish our manage-
ment guidelines regarding mandible fracture.
Further studies are required to isolate the causes of
inferior alveolar nerve injury during the procedure of
open reduction.
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Comparison of the frequency of sensory impairment of inferior alveolar nerve in open and close reduction

of mandibular fractures

OPD NO Date:

Name: Age/Gender:
Contact: Date of Management:
Fracture Site: Study Group:

CLINICAL POST-OPERATIVE NEUROSENSORY TESTING

Two point discrimination

Fine touch

Pin prick

Neurosensory

Scoring (4-0)

Abnormal NST Yes
Inferior Alveolar Nerve Impairment Yes
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