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Background: Facial nerve is usually sacrificed in total parotidectomy. The objective of this 
study is to present results of immediate reconstruction of facial nerve in total parotidectomy 
cases where facial nerve is sacrificed. Methods: This is a prospective study done in 
patients who had total parotidectomy including facial nerve and immediate reconstruction 
was done with inter-positional nerve grafts (sural n=12 and greater auricular n=10) from 
December 2017 till February 2018 by single surgeon (MR). Wounds were closed primarily 
(n=15), local flap (n=2) and free flap (n=5). Clinical evaluation was done at four months 
minimum follow up (those operated in January to February 2018) and eight months 
maximum follow up (those operated in December 2017), for facial nerve functional 
recovery using House and Brackmann grading system by single author (MR). Results: 
Total of 22 (male n=7, female n=15) patients included in study from December 2017 till 
February 2018. Sural nerve grafts were used in 54% (n=12) and greater auricular nerve 
grafts in 45% (n=10) patients for reconstruction of facial nerve. On clinical evaluation 
using House and Brackmann grading system, showed grade V (n=4), grade IV (n=7), grade 
III (n=8) and grade II (n=3) repairs. Conclusion: Although primary end to end facial nerve 
repair is ideal but in situation where a significant segment of nerve is lost or where the 
repair is under tension, inter-positional nerve grafting is a simple and reliable 
reconstructive technique with good outcomes.  
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INTRODUCTION 
Malignant salivary glands tumours accounting for 
3–5% of all head and neck tumours. Radical 
resection of malignant parotid tumours may 
include facial nerve to achieve clean tumour free 
margins. Injury to facial nerve results in 
functional and aesthetic deficits ranging from 
mild to most severe forms assessed with House 
and Brackmann grading system.1 The goals of 
facial nerve rehabilitation are to restore voluntary 
and involuntary facial expressions during 
speaking, smiling, eating, drinking, blinking and 
lips pursing.2,3   

Facial reanimation surgeries are of two 
main types, i.e., static and dynamic. Static 
corrections can achieve near normal appearance 
of face at rest while dynamic corrections can 
achieve voluntary facial muscles movements 
along with resting normal appearance of face. 
Immediate primary repair by suturing nerve ends 
and inter-positional nerve grafts if primary repair 
is not possible, gives satisfactory rehabilitation of 
facial nerve functions.4–9 Dynamic reconstructive 
techniques include nerve transfer from neighbour 
motor nerves or interposition nerve grafts 

between the cut ends. Interposition nerve grafts 
are indicated when nerve ends are more than 1cm 
a part and tension free repair is not possible.10 
Usually, non-vascularized nerve grafts are used 
which act as conduits for regenerating nerve 
fascicles. There are various options for donor 
nerve grafts, i.e., sural nerve, greater auricular 
nerve, superficial radial nerve, lateral and medial 
cutaneous nerve of forearm. Of the other dynamic 
techniques like nerve transfer from hypoglossal 
nerve, spinal accessory nerve, masseteric branch 
of trigeminal nerve and glossopharyngeal nerve 
have been described in many studies.11  

Sometimes after large resections the 
upper face branches are anastomosed with main 
trunk proximally and lower face branches are 
anastomosed with hypoglossal nerve through 
jump graft. This prevents synkinesia between 
upper and lower face muscles.12 Static procedures 
include facial slings and gold weights in eye lids, 
and they only improve symmetry of face in 
resting state. Common autologous materials are 
fascia lata or palmaris slings. Sling plasties add 
on dynamic procedures most of the times. 
Dynamic muscle transfer (i.e., temporalis muscle 
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or masseter muscle) is yet another option for late 
presenting scenarios.13 In 1901 Korte described 
the first end to side facial-hypoglossal nerve 
anastomosis.14 Since then there are many 
modifications, i.e., end to end, end to side jump 
graft and split XII-VII transfer.15 We present our 
results with simple interposition nerve grafts 
technique. 

MATERIAL AND METHODS 
This is a prospective cohort study approved by 
the ethics committee of Shifa International 
Hospital and Shifa College of Medicine. This 
study is carried in patients who had total 
parotidectomy involving facial nerve and 
immediate reconstruction was done with inter-
positional nerve grafts in the months of December 
2017 till February 2018. Pre-operatively all 
patients were informed about the possible 
involvement of facial nerve branches and in-case 
sacrificed, immediate reconstruction would be 
done.  

All patients with resection of parotid 
tumours, in which facial nerve was sacrificed, and 
immediate reconstruction was done, were 
included in this study after informed consent was 
obtained. Patients with parotid tumour resections 
in which facial nerve was salvaged were excluded 
from study. The pathologies were adenoid cystic 
carcinoma (n=9, 40%), mucoepidermoid 
carcinoma (n=6, 27%) and non-invasive 
carcinoma ex-pleomorphic adenoma (n=7, 31%). 
Endotracheal anaesthesia was given in all patients 
without muscle relaxant. All cases included in 
this study were operated by single surgeon (MR). 
A modified blair parotidectomy incision was used 
in all cases. Skin flap was raised to approach 
masseteric-parotid region.  

All the facial nerve branches proximally 
and distally identified at this point using nerve 
stimulator and tagged with sutures. Careful 
dissection done with blunt tip scissors and tumour 
was resected with tumour free margins in all 
cases (checked by frozen section evaluation). 
Sural nerve graft in 54% (n=12) and greater 
auricular nerve graft in 45% (n=10) of cases was 
used. Good calibre branches were selected from 
grafts and coapted under loupes magnification of 
4x. Prolene 8’0 and 9’0 was used and epineural 
anastomosis was done with two or three sutures. 
Wounds were closed primarily (n=15), local flap 
(n=2) and free flap (n=5). Postoperatively active 
facial exercises were started at day first. To 
support facial musculature and reduce oedema, 
elastic chin belt was applied in all patients. To 
avoid local recurrence of disease radiotherapy 

was given in 19 patients after four weeks. 
Transcutaneous electrical nerve stimulation 
(TENS) machine was used by all patients 
postoperatively to prevent muscle atrophy. 
Clinical evaluation was done at four months 
minimal follow up (those operated in January to 
February 2018) and eight months maximum 
follow up (those operated in December 2017), for 
facial nerve functional recovery using House and 
Brackmann grading system.1 All patients were 
advised to practise smiling and frowning 
exercises in front of mirror and record self-
images and video clips. Patients were advised to 
report any improvements in voluntary or 
involuntary facial expressions and document 
exact dates. 

RESULTS 
There were total of twenty-two patients. All the 
patients recovered uneventfully with good wound 
healing. Fifteen patients were female and seven 
were male, with an age range of 25–64 (mean 47) 
years. A palpable mass on clinical examination 
was present in all patients and facial palsy was 
observed preoperatively in eight patients. All the 
patients underwent fine needle aspiration 
cytology evaluation for histologic diagnosis. 
Patients were diagnosed as a case of adenoid 
cystic carcinoma (n=9, 40%), mucoepidermoid 
carcinoma (n=6, 27%) and non-invasive 
carcinoma ex-pleomorphic adenoma (n=7, 31%).  

No distant metastases were found in any 
of the patient. Facial nerve was sacrificed in all 
twenty-two cases and was reconstructed 
immediately with inter-positional nerve grafts. 
Main trunk of facial nerve was involved in 18 
patients, zygomaticotemporal branch was 
involved in two patients and cervicofacial was 
involved in two patients. Donor nerve being used 
as inter-positional nerve grafts were greater 
auricular (n=10, 45%) and sural nerve (n=12, 
54%). In five patient’s palmaris tendon graft was 
used for oral commissure symmetry and 
competence.  

Nerve reconstruction was done by 
epineural suture technique using polypropylene 
8/0 and 9/0 suture under the magnifying loops of 
4x. Facial activity was noticed at different 
intervals in different patients (at 2 months n=5, 3 
months n=6, 4 months n=3, 5 months n=6, 7 
months n=2). Facial nerve function was recovered 
in patients with HB grade II (n=3), grade III 
(n=8), grade IV (n=7) and grade V (n=4). In this 
study 19 out of 22 patients received radiotherapy 
after surgery. 
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Figure-1: A, B: A 60 years old male with adenoid cystic carcinoma right parotid gland. C, D: Reconstruction 
of facial nerve with inter-positional nerve grafting and coverage of defect with local (supra clavicular artery 

based) flap. E, F, G, H: Post-operative result at 7 months follow-up. 
 

 
Figure-2: A, B: Middle aged lady with parotid tumour right side, shown in MRI scan. C: nerve grafts used 

for reconstruction of facial nerve upper and lower trunk branches. D, E, F, G: Post-operative functional 
recovery of facial nerve at 6 months follow-up. 

 

DISCUSSION 
Salivary gland tumours consist of a heterogeneous 
group of lesions with a wide range of histological types, 
biological behaviour and prognosis. Parotid tumours are 
mostly benign and malignant tumours represent up to 
3% of all head and neck carcinomas.16–18 The 
management of salivary gland malignancies remains 
primarily surgical.18 

In radiological assessment, CT scan is 
indicated to assess the involvement of the temporal bone 
and the skull base, and MRI better defines soft-tissue 
planes and facial nerve relations.19 

The primary objective of rehabilitation surgery 
is to restore at least some of the important functions like 
eye closure, nasal airflow, oral competence, symmetric 
appearance of face at rest and during voluntary or 
involuntary movements.11,20,21 
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Table-1: Population data, pathologies and functional outcomes. 
Outcomes 

S. No 
Age/Sex  

(average age 47yr) 
Histopathology Donor nerve used Time of onset of recovery 

(HB*) Grade 
1. 40/M Adenoid cystic Ca Sural nerve Two months II 
2. 64/F Mucoepiderm oid Ca Greater auricular nerve Four months III 
3. 40/M Adenoid cystic Ca Sural nerve Three months II 
4. 39/F NICEPA~ Sural nerve Seven months V 
5. 42/M Mucoepiderm oid Ca Greater auricular nerve Three months III 
6. 60/M Adenoid cystic Ca Sural nerve Five months IV 
7. 51/F Adenoid cystic Ca Sural nerve Four months III 
8. 61/F Adenoid cystic Ca Sural nerve Five months IV 
9. 59/F NICEPA~ Sural nerve Three months III 
10. 63/F Mucoepiderm oid Ca Greater auricular nerve Three months IV 
11. 29/M Adenoid cystic Ca Greater auricular nerve Five months IV 
12. 56/M Adenoid cystic Ca Greater auricular nerve Three months III 
13. 48/F Adenoid cystic Ca Sural nerve Two months II 
14. 40/M NICEPA~ Greater auricular nerve Two months III 
15. 46/F NICEPA~ Greater auricular nerve Four months III 
16. 37/F NICEPA~ Greater auricular nerve Five months V 
17. 38/F Mucoepiderm-oid Ca Sural nerve Two months III 
18. 41/F Mucoepiderm-oid Ca Sural nerve Two months IV 
19. 49/F Adenoid cystic Ca Greater auricular nerve Five months V 
20. 25/F Mucoepiderm-oid Ca Greater auricular nerve Seven months V 
21. 57/F NICEPA~ Sural nerve Three months IV 
22. 62 /F NICEPA~ Sural nerve Five months IV 

*House-Brakmann scoring system1. ~Non-invasive carcinoma ex-pleomorphic adenoma 

 
In the circumstances where facial nerve has to be 
sacrificed, then the immediate reconstruction with an 
inter-positional nerve graft should be done where 
possible. Good results have been reported in patients 
with malignant tumours, who received adjuvant 
radiotherapy.22  

The longer the duration of denervation, the 
lesser the chances of recovery and reinnervation.23 In 
case both ends are identifiable the ideal technique is 
primary repair or to avoid tension, inter-positional 
autogenous grafting.24 If proximal end of facial nerve 
is not available ipsilateral masseter nerve and 
hypoglossal nerve should be selected for robust early 
innervation.22,23 Hypoglossal nerve is preferred by 
some surgeons due to its close proximity and 
abundant number of mylenated axons and there are 
studies in animals which document that neuronal 
plasticity is easily achieved.25–27 

Other options like vascularized nerve grafts 
can be considered, especially in scarred wound beds 
and if the gap between two ends is more than 6 
cm.24,28,29 

The principles and results of facial nerve 
rehabilitation in total parotidectomy patients vary 
with different techniques applied and no consensus 
exists. 

This study comprises largest number of 
patients with total parotidectomy and sacrifice of 
facial nerve, in which inter-positional grafting was 
done in same sitting in Pakistan. We prefer to use the 
greater auricular nerve due to its proximity to the 
surgical site if being preserved during resection of the 
tumour, or alternatively, the sural nerve. It is 

noteworthy that during this period in other patients 
total parotidectomy was done without the sacrifice of 
facial nerve and were excluded from study.   

In patients with high grade tumours, 
advanced stages, positive margins and cervical 
metastases radiotherapy is indicated and plays a main 
role in the management.30 Preoperative radiotherapy 
and previous surgery leads to scarring and 
compromise vascularity of that zone and so retards 
any regeneration process in that zone.31 
Adjuvant radiotherapy effect on results of facial 
nerve grafting is controversial. Some studies suggest 
that there is no difference in results of facial nerve 
regeneration in patients who receive radiotherapy 
compared with patients who did not.32 

In our study, 19 out of 22 patients received 
radiotherapy with difference in outcomes. Hontanilla 
et al. compared two groups after radical 
parotidectomy and immediate facial nerve 
reconstruction using sural nerve, one group received 
radiotherapy and another group dint receive anything 
post-operatively. His results suggest no difference in 
outcomes of both groups.30 

As the results are unpredictable specially in 
older age group, static reanimation options should be 
considered to support dynamic procedures at the 
same sitting.33 

Palmaris sling is most commonly used and 
achieve good results in static resting symmetry of 
face. In our series of patients, we used palmaris sling 
in 5 patients for oral commissure symmetry and 
competence. 
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 It should be kept in mind that only 20–50% original 
facial nerve fibres grow through a graft and the 
results of facial nerve regeneration cannot exceed 
75% recovery.34 

The timing of onset of outcomes is variable 
in each individual, depending on many factors as 
discussed previously like wound bed vascularity, 
previous surgery scarring and distance to be travelled 
by regenerating fascicles. Vaughan presented his 
study of 14 cases, in which immediate reconstruction 
was done with inter-positional nerve grafts. In half of 
his cases time of onset of recovery was before 8 
months (at 2 months n=1, 5 months n= 1 ,6 months 
n=1, 8 months n=1).35 In our series patients had onset 
of recovery at different intervals (at 2 months n=5, 3 
months n=6, 4 months n=3, 5 months n=6, 7 months 
n=2). Contradictory to study of Mohamed et al36 
which states that grade III functional recovery of a 
reconstructed facial nerve is near to impossible, in 
our series of patients we have achieved better results 
up to grade II recovery in 3 (13%) patients (at eight 
months follow-up) and grade III recovery in 8 (36%) 
patients (with mean follow up of seven months). 
Good (39%) and excellent (17%) results were noted 
by Suvi Renkonen in study of 31 patients with radical 
parotidectomy performed and facial nerve 
reconstruction was done with non-vascularized nerve 
graft.37 

Hence facial nerve in cases when sacrificed, 
preferably reconstructed in same sitting, with easily 
approachable reconstructive options tailored 
accordingly.  

CONCLUSION 
We conclude that facial nerve should be salvaged if 
possible, in cases sacrificed, immediate 
reconstruction with interposition nerve grafts is the 
simplest technique for reconstruction, with good 
results. The results and onset of recovery of functions 
vary individually. Close follow up to asses and 
monitor recovery of function is necessary.  
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