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Facial nerve injury following surgery for temporomandibular 
joint ankylosis: A prospective clinical study
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ABSTRACT
Objective: The purpose of this prospective study was to evaluate the incidence and degree of 
facial nerve damage and time taken for its recovery following surgery for temporomandibular 
joint (TMJ) ankylosis.
Materials and Methods: A total of 30 subjects with the TMJ ankylosis with or without history 
of previous surgery were included in this prospective study. House‑Brackmann grading system 
was used to assess the function of the facial nerve post‑operatively.
Results: Most of the subjects were in the age range of 13‑15 years. Eight subjects had bilateral 
ankylosis and remaining 22 had unilateral ankylosis. Out of 32 joints in which gap arthroplasty 
was performed, 4 had Grade 1 injury, 14 had Grade 2 injury, 12 had Grade 3, and 2 with the 
Grade 4 injury 24 h post‑operatively. Whereas, out of 6 cases of interpositional arthroplasty 4 
had Grade 1 injury and 2 had Grade 4 injury. According to House‑Brackmann grading system, 
at 24 h, 78.9% patients had different grades of facial nerve injury, which gradually improved 
and came to normal limits within 1‑3 months post‑operatively. Comparison of change in the 
Grade of injury at 3 months follow‑up as compared to baseline (24 h) showed full recovery 
in all the cases (100%) showing a statistically significant difference from baseline (P < 0.001).
Conclusion: When proper care is taken during surgery for TMJ ankylosis, permanent facial nerve 
injury is rare. However, the incidence and degree of temporary nerve injury could be either 
due to the heavy retraction causing compression and or stretching of nerve fiber resulting in 
neuropraxia.
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are mostly preferred. One main draw back in this approach 
is the Facial nerve and its branches, which courses along 
the entire length of the incision. Facial nerve is one of the 
most vulnerable anatomic structures that should be given 
utmost importance while performing the surgery for TMJ 
ankylosis. Despite extreme care taken during the procedure, 
the facial nerve may get affected. Most frequently involved 
are the temporal and zygomatic branches leading to 
weakness of frontal and orbicularis oculi muscle. Therefore, 
identification, evaluation, and follow-up of this surgical 
complication are very important. Among the clinical 
methods employed for evaluation of frequency and degree of 
nerve injury, the House-Brackmann grading system appears 
to be quick, comprehensive, and widely used.[1-3] Based on 
this, we conducted a study to evaluate the incidence and 
degree of the facial nerve damage and time taken for its 
recovery following surgery for TMJ ankylosis.

MATERIALS AND METHODS

A total of 30 patients (38 joints) with TMJ ankylosis, who 
reported to our center, were operated, using the different 
approaches and different techniques. The House-Brackmann 

Temporomandibular joint (TMJ) ankylosis is usually seen 
during the first decade of life. The most common etiology of 
this condition is trauma; other causes may include infections 
from the middle-ear, inflammation, tuberculosis, etc. 
During growth period, it can cause gross facial deformities 
especially, when not identified in time or if treatment is 
delayed. Surgical treatment is the only choice of treatment 
in this condition. Most common surgical procedures 
advocated for this condition is either gap arthroplasty or 
interpositional arthroplasty. The approach for the joint is 
varied; however, preauricular incision and its modifications 
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grading system [Table 1] was used to assess motor function of 
the facial nerve. Pre-operatively, orthopantomogram (OPG) 
and computed tomography scans were taken to confirm 
the diagnosis. Additional radiographs were taken when 
required. Pre-operative frontal and lateral photographs 
were taken using a Nikon 1100 D camera with 55-250 mm 
lens and a macro lens with image stabilizer up to 3.6 ft. 
on a tripod. Facial nerve function was also assessed pre-
operatively. Post-operatively, OPG was taken after 24 h 
and post-operative photographs (same manner as described 
above) of the patients were taken at: 24 h, 1 week, 1 month 
and 3 months interval.

The pre- and post-operative photographs were taken by the 
same photographer using the same camera and magnification. 
The patients were photographed facing the camera in the 
following positions: At rest [Figure 1], closing the eyes with  
minimum effort [Figure 2] and tightly [Figure 3], raising the 
eyebrows [Figure 4] and with maximum mouth opening 
[Figure 5]. A descriptive method using the tables and the 

graphs were employed, which show absolute distributions 
and percentage data.

RESULTS

A total of 30 patients (38 joints) were enrolled in the study. 
The observations made were as follows:

A total of 40% subjects each were in the age range of  
13-15 years and 5-9 years followed by 13.3% cases in the 
age range of 10-12 years and 6.7% in the age range of  
16-18 years. The mean age of patients was 11.00 ± 4.16 (SD) 
years with a minimum age of 5 years and a maximum of  
18 years [Graph 1]. Majority (60%) of the patients were 
females with female to male ratio 1.5:1 [Graph 2]. There 
were 8 (26.7%) subjects with bilateral TMJ ankylosis, and 
22 (73.3%) with unilateral ankylosis (left side 8 and right 
side 14) [Graph 3]. Rowe’s incision [Figure 6] was used in 
60% of the subjects while Al-Kayat and Bramley incision 
[Figure 7] was used in remaining 40% cases [Graph 4]. 20% 

Table 1: House‑Brackmann grading system
Level Characteristics
Normal Normal function in all areas of the facial nerve.

Mild dysfunction Clinical observation
Slight muscular weakness observed on examination

There may be disordered movements

At rest, the face appears symmetrical and with tones

Movements:

Forehead: moderate to good function 

Eyes: total closure at the slightest effort 

Mouth: mild asymmetry

Moderate dysfunction Clinical observation 
Clear difference between the two hemifaces but not total asymmetry

Nonserious disordered movements may be observed 

Contracture of the facial muscles or spasm in hemifaces

Movements:

Forehead: moderate mobility 

Eyes: total closure with effort 

Mouth: weakness of the muscles at maximum effort

Moderately severe dysfunction Clinical observation 
Clear weakness and/or almost total asymmetry 
At rest, normal symmetry and maintenance of muscle tone

Movements:

Forehead: no movement

Eyes: incomplete closure

Mouth: asymmetry at maximum effort

Severe dysfunction Clinical observation 
Hardly any mobility observed

Asymmetry at rest

Movements: 

Forehead: No movement 

Eyes: incomplete closure 

Mouth: Hardly any mobility

Total palsy No movement in any part of the facial nerve
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Figure 1: At rest Figure 2: Eyes closed with minimum effort

Figure 3: Eyes tightly closed Figure 4: Eyebrows raised

study subjects had a history of the previous operation of TMJ 
ankylosis [Graph 5].

Out of 38 joints operated upon, according to the House-
Brackmann grading system at 24 h (n = 38) post-operatively, 
maximum number of operated joints had Grade 2 nerve 

injury (36.8%), followed by Grade 3 (31.6%), Grade 1 
(21.1%), and Grade 4 (10.5%) respectively [Table 2]. 
Significant association between the higher grades (Grade 
3 and 4) of nerve injury and Al-Kayat Bramley incision 
was seen 24 h post-operatively [Graph 1]. None of the 
patients who were previously operated had Grade 1 rating 

Figure 5: Maximum mouth opening Figure 6: Rowe’s incision
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Figure 7: Al‑Kayat and Bramley incision

Comparison of change in the Grade of injury at 1 week 
follow-up and at baseline (24 h) showed that [Table 3], 
there was no change in 8 cases with the Grade 1 injury 
at baseline. Out of 14 cases with baseline Grade 2 injury, 
6 cases (42.9%) showed an improvement and attained Grade 
1 whereas; in remaining 8 (57.1%) patients no change was 
observed. In 12 patients with Grade 3 injury at baseline, 
6 (50%) improved to Grade 2, and in remaining 6 (50%) cases 
it was unchanged. Out of 4 cases with Grade 4 nerve injury at 
baseline, in 2 (50%) cases, the grade of injury became Grade 

Graph 1: Age wise distribution (n = 30)

Graph 2: Gender wise distribution of patients

Graph 3: Side wise distribution of patients

Graph 4: Distribution of patients based on Incision used (n = 30)

Graph 5: Distribution of patients based on whether previously operated 
(n = 30)

at baseline. However, there was no statistically significant 
association between previously operated joints and the grade 
of nerve injury [Graph 2].

Out of 32 joints in which gap arthroplasty was performed, 4 
had Grade 1 injury, 14 had Grade 2 injury, 12 had Grade 3, 
and 2 with Grade 4 injury 24 h post-operatively. Whereas, 
out of 6 cases of interpositional arthroplasty 4 had Grade 1 
injury and 2 had Grade 4 injury [Graph 3].
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3, and in the other 2 cases it became Grade 2. On statistical 
comparison of data, a statistically significant change in the 
grade of injury was seen at 1 week.

Comparison of change in the Grade of injury at 1 month 
follow-up as compared to baseline (24 h) showed [Table 4] that 
in all the 8 cases with Grade 1 injury at baseline, no change 
was observed. 14 cases with Grade 2 injury at baseline showed 
full improvement [returning to Grade 1] at 1 month. Out of 
12 patients with Grade 3 injury at baseline, 8 patients (66.7%) 
improved to Grade 1 while in remaining 4 cases (33.3%), the 
grade of injury was Grade 2. Of the 4 cases with Grade 4 nerve 
injury at baseline, 2 (50%) cases showed full improvement 
[diminishing to Grade 1], and in the other two it was Grade 
2. On statistical comparison of the data, a statistically 
significant change in the grade of injury was seen at 1 month  
(P < 0.001).

Comparison of change in the Grade of injury at 3 months 
follow-up as compared to the baseline (24 h) showed 
[Table 5] full recovery in all the cases (100%) showing 
statistically significant difference from baseline (P < 0.001).

DISCUSSION

Ankylosis, developing in childhood or the early stages of 
development results in major facial deformity,[4-8] According 
to Schobel et al. trauma is the main cause of ankylosis in their 
series and it occurred at an average age of 13 years.[9] In the 
present study, trauma contributed for 70% of cases and, rest 
30% were either due to infection or unknown etiology.[10]

TMJ ankylosis involves fusion of the mandibular condyle 
to the base of the skull. In a study conducted by Al-Kayat 
in 1976 and Adekeye in 1980,[11] incidence of ankylosis in 
children less than 13 years was comparatively less, similarly 
20 out of 30 patients, in this study, were less than 13 years 
of age, which is statistically significant. The condition is a 
distressing affliction that denies the benefits of a normal diet, 
and causes severe facial disfigurement as well as significant 
psychological stress.[12]

Kaban et al. (1990)[4] recommended a protocol for treatment 
of unilateral ankylosis in which they recommended the 
use of temporalis fascia as a lining material. Kaban (1990) 
and many other researchers have stressed the importance 
of early mobilization and aggressive physiotherapy for 
successful treatment,[4,8,13] which was followed in this series 
of patients also.

According to a study conducted by Roychoudhury et al.,[10] 
the long-term functional results of gap arthroplasty alone is 
satisfactory and comparable to those obtained through the 
use of other treatment methods. In the present study, 80% 
of the patients were treated by the same modality with the 
good functional stability.

For interpositional arthroplasty, temporalis myofascial 
flap is an autogenous graft that has the advantages of 
being at close proximity to the TMJ, with minimal surgical 
morbidity, and successful clinical results. It was found to 
be a valuable option for the TMJ reconstruction in joints 
in which alloplastic, allogenic, or autogenous materials 
have previously been placed unsuccessfully.[14] Temporalis 
myofascial flap was used as an interpositional graft material 
in 20% of patients in this study as interpositional material.

In this study, we used Al-Kayat and Bramley[15] incision in 
12 patients (40%) and Rowe’s incision in 18 patients (60%).

Do Egito Vasconcelos et al.[16] in prospective study of facial 
nerve function after surgical procedures for the treatment 
of temporomandibular pathology in 32 patients concluded 

Table 2: Distribution of nerve injuries based on  
House‑Brackmann grading system at 24 h
Grade No. of joints Percentage
Grade 1 8 21.1

Grade 2 14 36.8

Grade 3 12 31.6

Grade 4 4 10.5

Table 3: Change in the Grade of Injury at 1 week follow‑up 
as compared to baseline (24 h)
Grade at 
baseline  
(24 h)

Grade at 1 week follow‑up Total  
(n = 38)1 (n = 14) 2 (n = 16) 3 (n = 6) 4 (n = 2)

No. % No. % No. % No. %
1 8 100 0 0 0 0 0 0 8

2 6 42.9 8 57.1 0 0 0 0 14

3 0 0 6 50 4 33.3 2 16.7 12

4 0 0 2 50 2 50 0 0 4

Table 4: Change in the grade of injury at 1 month follow‑up 
as compared to baseline (24 h)
Grade at 
baseline 
(24 h)

Grade at 1 month follow‑up Total  
(n = 38)1 (n = 32) 2 (n = 4) 3 (n = 2) 4 (n = 0)

No. % No. % No. % No. %
1 8 100 0 0 0 0 0 0 8

2 14 100 0 0 0 0 0 0 14

3 8 66.7 4 33.3 0 0 0 0 12

4 2 50 0 0 2 50 0 0 4

Table 5: Change in the grade of injury at 3 months follow‑up 
as compared to baseline (24 h)
Grade at 
baseline 
(24 h)

Grade at 3 month follow‑up Total  
(n = 38)1 (n = 38) 2 (n = 0) 3 (n = 0) 4 (n = 0)

No. % No. % No. % No. %
1 8 100 0 0 0 0 0 0 8

2 14 100 0 0 0 0 0 0 14

3 12 100 0 0 0 0 0 0 12

4 4 100 0 0 0 0 0 0 4
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layered wound closure to obliterate dead space and minimize 
hematoma formation. Pressure dressing with an elastic gauze 
bandage is also recommended for the same. In all these cases, 
we routinely placed a suction drain before layered closure, 
and also placed a pressure dressing to reduce swelling.

Other possible causes of facial nerve injury include 
excessive or heavy-handed retraction causing compression 
and or stretching of nerve fibers resulting in neuropraxia. 
Facial nerve injury may also be caused by inadvertent 
suture ligation of the facial nerve branches, particularly 
during wound closure. Care must be exercised during 
wound closure to avoid taking deep blind bites with the 
suture needle. The use of electrocautery in deep sites that 
are potentially close to the facial nerve branches, or within 
the parotid gland, also should be avoided. Furthermore, one 
should avoid crushing or clamping tissue indiscriminately, 
particularly during episodes of brisk bleeding.[18]

High frequency of nerve injury (24 h post-operatively) in our 
study could have been either due to heavy retraction causing 
compression and or stretching of nerve fiber resulting in 
neuropraxia.

If nerve damage occurs, one should determine which 
nerve is affected and whether microsurgical repair is 
indicated. Baker and Conley[19] have suggested that if the 
nerve damage is left unrepaired by microsurgery, then 
the persistent muscle paralysis will result in frontalis and 
or orbicularis oculi muscle atrophy and permanent ptosis 
of the brow and upper eyelid. If the choice is simply to 
observe the situation, serial testing by electroneurography 
and electromyography may help in determining whether 
the affected muscles have the capability of rehabilitating 
themselves spontaneously or not. However, in the present 
study, full recovery was obtained by the end of 3 months 
and there was no further deterioration.

CONCLUSION

Permanent facial nerve injury following the TMJ ankylosis 
surgery is a rare complication provided one follows proper 
dissecting technique, in the preauricular and temporal 
region. However, temporary nerve injury is a relatively 
common finding due to swelling, edema, hematoma in this 
region, and more commonly due to heavy retraction. The 
incidence and degree of temporary nerve injury in this study 
could be either due to heavy retraction causing compression 
and or stretching of nerve fiber resulting in neuropraxia 
and this has been a significant finding in the present study.
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