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Abstract

Introduction: Third molar removal is one of the commonest procedure performed in oral and maxillofacial surgery. Because of high
incidence of short-term morbidity (pain, swelling, trismus, postoperative infection) and potential long-term complication, such as
damage to the inferior alveolar and the lingual nerves one is forced to reduce the frequency of this operation. However the goal of
sensory impairment is to acquire information to render a clinical diagnosis, to aid in determining meaningful prognosis, and to de-

termine beneficial therapy for the nerve injury.

Aims and Objective: To determine the incidence of lingual nerve injury and persistent sensory disturbances of the lingual nerve

after impacted mandibular third molar surgery. To modify the surgical technique to reduce lingual nerve injury.

Materials and Method: 100 patients were studied prospectively. An informed consent was signed before the study. The following
test were used to determine lingual nerve injury: point reference, two point discrimination test, Electrogustometry. Measurements

were recorded on VAS on 1%, 7, 30, 90" and 180" day post operatively.

Results: In the present study, the incidence of lingual nerve during third molar surgery after raising and retracting lingual mucope-

riosteal flap with Howarth periosteal elevator is 27.3% , which is statically significant (p =.004).

Discussion: In this study, the incidence of lingual nerve injury during impacted mandibular third molar surgery is 4.0% and shows
temporary effect on lingual nerve. Males are more affected with distoangular impaction (2%) followed by mesioangular (1%) and
horizontal impaction (1%). The age of the patients who are suffered from lingual nerve injury above 24 yrs. are 3% and below 24
yrs. is 1%. Incidence of lingual nerve injury during lower third molar surgery seen more in cases with raising and retracting a lingual

mucoperiosteal flap with Howarth periosteal elevator.
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Introduction

Third molar disimpaction is one of the commonest procedures performed in oral and maxillofacial surgery. Because of high inci-
dence of short-term morbidity (pain, swelling, trismus, postoperative infection) and potential long-term complication, such as damage
to the inferior alveolar nerve and the lingual nerve, one is forced to reduce the frequency of this operation. [1] The neurosensory distur-
bances to the inferior alveolar nerve during lower third molar removal presents paraesthesia or anaesthesia of the lower lip, chin and
buccal gingival of the affected side. Its reported incidence of 1.3% to 7.8% and there is little evidence to suggest that surgical technique
affects the frequency of this complication. [3-5] Lingual nerve deficits presents with numbness of ipsilateral anterior two third of the
tongue and disturbed taste perception. The incidence of lingual nerve damage, as reported in the literature, during lower third molar
surgery ranges from 0% to 23% and it appears likely that the surgical technique markedly affect the frequency. [6] The majority of
lingual nerve injuries which occur during lower third molar surgery result in transient disturbance, with recovery of normal sensation
within 4-6 months. In these cases, it is likely that the injury results from manipulation of the tissue with the Howarth'’s periosteal eleva-
tor on the lingual side, resulting in either crush injury or temporary conduction block. In a small proportion of patients (approximately
0.5%) the sensory disturbance is permanent, with a variable level of recovery and symptoms which can include hypoesthesia (reduced
sensation), paraesthesia (abnormal sensation) or, even worse, various forms of dysesthesia (unpleasant abnormal sensation). In these
cases it is likely that the injury often results from direct nerve damage by the rotating bur. It is also this group which is most distressed
by the complication, report difficulties with speech and mastication. [5] The risk ratio for lingual nerve deficit with lingual flap retraction
being 1.94 times more 4.

The use of lingual retractors and rotating instruments may cause lingual nerve damage and the use of a lingual nerve retractor
during third molar surgery was associated with an increased incidence of temporary nerve damage, but did not influence that rate of
permanent nerve damage. [7] However the goal of this study is to acquire information to render a clinical diagnosis, to aid in determining
meaningful prognosis, and to determine beneficial therapy for the nerve injury. This study shall evaluate the incidence of lingual nerve
injury during mandibular third molar surgery. It shall determine the incidence of persistent sensory disturbances of the lingual nerve
after impacted mandibular third molar surgery. Hence this study shall provide modified operative technique which decreases the lingual

nerve injury during impacted mandibular third molar surgery.

Material and Methods

This is a prospective study, with sample size of 100 patients. All patients signed an informed consent before participating in the
study, which was reviewed and approved by the ethical committee of our institute All patients with unilateral or bilaterally impacted
mandibular third molar teeth including both healthy male and female between the age group 18-70 years were included. The patients
with fully erupted third molar, medically compromised, acute infection or swelling with respect to mandibular third molar, allergic to any

drug/local anaesthesia and Inability to provide informed consent to the maxillofacial surgeon.

Evaluation of altered lingual nerve sensation after third molar surgery was done on 1%, 7, 30'h, 90* and 180" day post operatively
using Point of reference, Two point discrimination, Electrogustometry, Patient subjective report (A series of specific questions designed

to elicit information of various aspect of tongue sensation like touch, taste, temperature, teeth, trauma, tingling, talk).

1. Point of reference

Point of reference was created on the tongue using a Perspex template with measured numbered holes and marked with Bonney's

blue stain. Touch stimuli was measured and marked. Score was recorded on Visual analogue scale from 0 to 10.
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Figure 1:

2. Two point discrimination
This was done with a modified Vernier calliper instrument with separation ranging from 2 to 20 mm at 2 mm intervals. The probe
was drawn 5-10 mm across the surface of the tongue, approximately 1-2 cm from the tip. Score was recorded on Visual analogue scale

from 0 to 10.

* Male

™ Female

Figure 2:

3. Electrogustometry

This was done with Monopolar constant- current stimuli (PHYSIOSTIM-D) of up to 7 mA with flat stainless steel electrode (diameter
5 mm). It was applied to an area about 1 cm from the tip and 1 cm from the midline of the tongue. Scores was recorded when patient
indicates for tingle or metallic test on stimuli. Score was recorded on Visual analogue scale from 0 to 10 twice and taken the mean value

of the score as a final score.

Figure 3:
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4. Patient subjective report

A series of specific question was designed to elicit information of various aspect of tongue sensation like touch, taste, temperature,

teeth, trauma, tingling, and talk. Patient subjective score was recorded on visual analogue score from 0 to 10 for individual question.
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Figure 4:
Surgical Technique

Pre-operative intra oral periapical radiographs (IOPA) or Orthopantomogram (OPG) were made to assess the type of impaction
using Winter's classification and Pell & Gregory classification. Pederson difficulty index was applied to access the difficulty of the proce-
dure. Surgical site was prepared and draped by aseptic technique. This is followed by intraoral irrigation with povidine iodine solution
and normal saline. 2% lignocaine hydrochloride with 1:80000 adrenaline is administered using Inferior alveolar nerve block, lingual
nerve block and long buccal nerve block Standard Ward's incision was followed in all cases. Full thickness mucoperiosteal flap was
raised to expose sufficient bone on lateral and distal aspect of the impacted molar. Removal of surrounding bone is done using stainless
steel burs (No.8, Rosehead bur). Constant irrigation with saline was used while removing bone to prevent thermal necrosis. Third molar
is then luxated with dental elevator and extracted with molar forceps employing minimal forces. Sectioning of tooth was done to deliver
it through its path of withdrawal depending upon the type of impaction. Wound Toilet and primary Closure done. Pressure pack was

given. Post-operative Instructions explained and patient prescribed antibiotics and analgesics for 5 days.

Results

A total of 100 patients requiring unilateral or bilateral surgical extraction of impacted mandibular third molar were included in the
present study. (Table 1 and Table 2) shows majority of subjects were aged between 21 to 30 years (77%). The mean age of the subjects
was 26.12. The male to female ratio of study subjects was 1: 0.81. (Table 3) shows Majority (46%) of subjects had mesioangular, 26
(26%) subjects had distoangular, and 19 (19%) subjects had horizontal and 09 (09%) had vertical type of impacted tooth.

S No Age No. of Patient Percentage
1 < 20 years 09 09%
2 21-30 years 77 77%
3 < 30 years 14 14%

Table 1: Age wise Distribution of Subjects.
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S No Gender No. of Patient Percentage
1 Male 55 55%
2 Female 45 45%

Table 2: Genderwise Distribution of Subjects.

SNo Type of impaction No of Patient Percentage
1 Mesioangular 46 46%
2 Distoangular 26 26%
3 Horizontal 19 19%
4 Verticle 09 09%

Table 3: Distribution of Subjects on the basis of type of impaction.

(Table 4) shows the distribution of subjects on the basis of lingual flap raised. In majority (89%) of subjects lingual flap is not raised.
(Table 5) shows the distribution of subjects on the basis of lingual nerve injury. There were (4%) subjects had lingual nerve injury after
mandibular third molar surgery. (Table 6) shows the lingual flap raised was observed in 11 subjects out of them 3 (27.3%) subjects had
lingual nerve injury. Lingual nerve injury is higher in subjects in which lingual flap was raised as compare in which lingual flap was not
raised this difference is significant (p = .004). (Table 7) shows according to type of impaction 24 patient with distoangular, 18 patient
with horizontal, 9 patient with vertical and 9 patient with vertical impaction had undergone surgery out of which 2 patient (7.7%) with

distoangular (5.3%) and horizontal (2.2%) had lingual nerve injury.

S No Lingual Flap No of Patient Percentage
1 Raised 11 11%
2 Not Raised 89 89%

Table 4: Distribution of Subjects on the basis of lingual flap raised.

S No Lingual Nerve Injury No. of Patient Percentage
1 Abscent 04 04%
2 Present 96 96%

Table 5: Distribution of Subjects on the basis of lingual nerve injury.

S No Lingual Nerve Injury Lingualflap Raised Percentage
Abscent Present
1 Abscent 88 8 96
98.9% 72.7% 96%
2 Present 1 3 4
1.1% 27.3% 4%
Total 89 11 100
100% 100% 100%

Table 6: Distribution of Subjects on the basis of lingual nerve injury and lingual flap raised.
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Lingual Type of Impaction Total

sy L Distoangular | Horizontal | Mesioangular | Vertical

Abscent 24 18 45 9 96
92.3% 94.7% 97.8% 100% 96%

Present 2 1 1 0 4
7.7% 5.3% 2.2% 0% 4%

Total 26 19 46 9 100
100% 100% 100% 100% 100%

Table 7: Distribution of Subjects on the basis of lingual nerve injury and type of impaction.

months no lingual sensory deficit was observed in all cases (4%).

SNo | Altered Lingual | 24 Hrs 7 Days | 1Month | 3 Month | 6 Month
Sensation
1 Present 96 96 99 100 100
2 Anscent 04 04 01 0 0

Table 8: Assessment of Altered lingual sensation at different time intervals.

Two Point Disriminate Test 24 Hours 1 Week 1 Month 3 Month 6 Month
Score Left | Right | Left | Right | Left | Right | Left | Right | Left | Right
0 1 0 0 0 0 0 0 0 0
2 1 2 2 0 1 0 0 0 0
10 98 98 98 98 100 99 100 | 100 | 100 | 100
Table 9: Two point discriminate test Score at different Point of time in right and left side.
Electrogustro Metry Test 24 Hours 1 Week 1 Month 3 Month 6 Month
Score Left | Right | Left | Right | Left | Right | Left | Right | Left | Right
0 1 0 0 0 0 0 0 0 0
2 1 2 2 0 1 0 0 0 0
10 98 98 98 98 100 99 100 100 100 | 100

Table 10: Electrogustrometry test Score at different Point of time in right and left side.

88

The outcome parameters were noted as altered lingual sensation, two point discrimination test, electrogustometry test and neu-
rosensory questions. The follow up was done at 1%, 7% post-operative day, 1% month, 3™ month and 6™ month post operatively. (Table
8) shows Assessment of Altered lingual sensation at different time intervals time intervals of 24 hrs, 7" day, and 1%, 3™ and 6" month.
Within 24 hrs 4 subjects do not have the nerve sensation and this percentage still remains same after 1 week. After a month it is reduced
to 1% and after 3 months no nerve sensation deficit was observed. (Table 9) shows Assessment of Altered lingual sensation at different
time intervals. But after 1 month all the subjects achieved the score 10 on VAS. The results of the above mentioned parameters definitely

signifies lingual nerve regeneration starts after 24 hrs in all cases (4%), return to all the function seem after 1 month in 3%, and after 3
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Statistical Tools The statistical analysis was done using SPSS (Statistical Package for Social Sciences) Version 15.0 statistical Analysis
Software. The incidence of lingual nerve during third molar surgery with raising and retracting lingual mucoperiosteal flap with How-

arth periosteal elevator is 27.3% , which is statically significant (p =.004).

Discussion

Disimpaction of third molar is the most common minor oral surgical procedure. The major complications following this procedure
include postoperative neurosensory deficit. The thesis of Mason D.A also summarized the incidence of lingual nerve injury following
lower third molar surgery [9]. Cheung L.K,, et al. reported that the lingual nerve deficit, which commonly present with numbness of the
ipsilateral anterior two third of tongue and taste disturbance, has an incidence of 0.2% to 22 % [1]. Hillerup and Stoltze reported the rate
of temporary effects on lingual nerve after third molar surgery has 15% and permanent damage may occur in 0.3% to 0.6%. Blackburn
C.W described the factors associated with lingual nerve injury during lower third molar surgery are type of anaesthesia, state of eruption
of lower third molar, lingual flap retraction and distal bone removal [10]. Jerjes., et al. described that the factors found to be associated
with higher incidence of lingual nerve injury included male patients, distoangular impaction and close radiographic proximity to the
inferior alveolar canal [44]. Chiapasco et al described that incidence of lingual nerve injury is more in patient who were over 24yrs age
are more [32]. In this study the incidence of lingual nerve injury during impacted mandibular third molar surgery is 4.0% and shows
temporary effect on lingual nerve. Males are more affected with distoangular impaction (2%) followed by mesioangular (1%) and hori-

zontal impaction (1%). The age of the patients who are suffered from lingual nerve injury above 24 yrs are 3% and below 24 yrs is 1%.

Incidence of lingual nerve injury during lower third molar surgery seen more in cases with raising and retracting a lingual mu-
coperiosteal flap with Howarth periosteal elevator. Rood reported an initial incidence of 6.6%, Blackburn and Bramley, 11%, Von Arx
and Simpson, 22% 4. Chan and To suggested that the incidence of lingual nerve injury is reduced to a very low level with the broad yet
anatomically shaped retractor and the incidence of temporary lingual nerve paresthesia of 0.278%.15 In the present study the incidence
of lingual nerve during third molar surgery with raising and retracting lingual mucoperiosteal flap with Howarth periosteal elevator is
27.3%, which is statically significant (p =.004). According to Gregg patients with lingual nerve injuries should be examined for lingual
nerve function by noting speech and swallowing patterns and palpation of the tongue over the lingual nerve distribution [20]. Blackburn
proposed the various technique to evaluate the incidence of lingual nerve injury during third molar surgery are point of reference, mov-
ing two point discrimination and patient subjective report in which a series of specific questions were designed to elicit information of

various aspect of tongue sensation like touch, taste, temperature, teeth, trauma, tingling and talk .

The data obtained at 3 months was made and a score of 1-3 out of 7 was taken to indicate that a patient was likely to recover and
score of 4 and above 4 was unlikely to recover fully [11]. Robinson, Loescher and Smith proposed Electrogustometry test by monopolar
constant current electric stimuli of up to 7mA were applied to an area applied to an area about 1 cm from the tip and midline of tongue
with stainless steel electrode. The values are recorded on VAS twice and mean value was used for statistical comparison [6]. In the pres-
ent study, Lingual nerve injury was evaluated by point of reference, moving two point discrimination test, electrogustometry test and
patient subjective report in which a series of specific questions were designed to elicit information of various aspect of tongue sensation
like touch, taste, temperature, teeth, trauma, tingling and talk on 1%, 7, 30", 90", and 180" day postoperatively and scores are recorded
on visual analogue scale. Blackburn noted that the return of tongue sensation seems to start at the tip of the tongue and progress pos-
teriorly and Robinson made similar observations and also found some transmedian innervations near the tip when the remainder of
tongue was completely anaesthetic. Progressive improvement of sensation posteriorly may merely reflect the innervations density at the
tip of the tongue and would not necessarily imply that axons reach the tip of the tongue first 1. Joshi and Rood reported that the return
to all function can be expected in 6-12 months in less severe injuries 40. In the present study lingual nerve regeneration starts after 24
hrs in all cases (4%), return to all the function seem after 1 month in 3%, and after 3 months no lingual sensory deficit was observed in
all cases (4%).

Citation: Dr. Ruchi Pathak Kaul, et al. “Incidence of Lingual Nerve Injury during Mandibular Third Molar Surgery: A Prospective
Study”. Oral Health and Dentistry 1.1 (2017): 83-92.



Incidence of Lingual Nerve Injury during Mandibular Third Molar Surgery: A Prospective Study
90

Summary and Conclusion

This study attempted to evaluate the incidence of persistent sensory disturbance of lingual nerve after impacted mandibular third
molar surgery and to provide a modified technique which decreases the lingual nerve injury during impacted mandibular third molar
surgery. This study showed that the clinical neurosensory testing algorithm is a reliable diagnostic test to rule in and rule out lingual
nerve injuries. The tests are easy, non-invasive, inexpensive, and can be performed chairside in a short time, its routine use should be
encouraged for lingual nerve injuries patients. The clinical neurosensory testing algorithm will need to be carefully looked at in the
future in light of better testing methods for lingual nerve injuries. The present study may require a longer post-operative follow-up to
determine the incidence of persistent sensory disturbances of the lingual nerve after impacted mandibular third molar surgery and re-

generation of lingual nerve which get injured during third molar surgery.

Acknowledgement: The authors would like to express their appreciation and gratitude to Late Dr Suhas Godhi for his guidance and

support in conducting this study.
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