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Sensory Outcomes in the Mental Region After Segmental Mandibulotomy with 
Inferior Alveolar Nerve Anastomosis

Abstract

In mandibular osteotomy, not only the restoration of favorable facial morphology and occlusion but also the prevention of sen-
sory paralysis in the innervation area through Inferior Alveolar Nerve (IAN) reconstruction is desirable. Postoperative compli-
cations such as sialorrhea, accidental biting of the lip and buccal mucosa, and pressure ulcer formation can significantly affect 
the patient's quality of life. However, nerve reconstruction techniques are not always performed due to their complexity and, 
in some cases, the difficulty associated with the extent of resection. Management of the IAN includes three main approaches: 
resection, preservation (Becker’s method or the Ishikawa‘s Mehod; pull-through technique), and reconstruction via nerve 
grafting. Common donor nerves used for grafting include the great auricular nerve and cutaneous nerves.

We have performed Inferior Alveolar Nerve (IAN) anastomosis in 10 cases following segmental mandibulectomy (6 males 
and 4 females), employing the pull-through technique in 8 cases and great auricular nerve grafting in 2 cases. In cases where 
preoperative radiographic examination revealed a safe margin between the tumor and the IAN, the pull-through technique was 
utilized. Conversely, in cases where the resection area involved the IAN, reconstruction with a great auricular nerve graft was 
performed. No cases of local recurrence were observed.
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Introduction
In mandibular resection surgery, not only the restoration of a 
favorable facial profile and occlusion, but also the sensory pa-
ralysis in the area innervated by the inferior alveolar nerve due 
to nerve reconstruction can significantly affect postoperative 
Quality of Life (QOL). However, nerve reconstruction proce-
dures are often complicated and, depending on the extent of 
the resection, reconstruction may be difficult to perform. As a 
result, such procedures are not always carried out. 

Regarding nerve reconstruction, Becker et al. proposed a 
method of preserving the inferior alveolar nerve by shaving 
the mandible (Becker’s method) [1]. In addition, Ishikawa et 
al. proposed a technique in which the inferior alveolar nerve is 
pulled out after mandibular osteotomy and then anastomosed 
(Ishikawa’s method) [2].

In this report, we present a case involving an anastomosis of 
the inferior alveolar nerve and examine its clinical course and 
usefulness.

Subjects and Methods
The subjects consisted of six male and four female patients 
who underwent segmental mandibulectomy and anastomosis 
of the inferior alveolar nerve. 
Regarding preservation of the inferior alveolar nerve, nerve 
pulling (Ishikawa’s Method: dissection and preservation of the 
nerve from the mandible) [2] was performed in eight cases, 
while great auricular nerve grafting was performed in two 
cases.

The choice of surgical method was based on radiographic eval-
uation: in cases where there was sufficient distance between 
the tumor safety margin and the inferior alveolar nerve, the 
nerve-pulling technique was employed. In cases where the re-
section area included the inferior alveolar nerve, great auricu-
lar nerve grafting was performed.

Results
The breakdown of all cases is shown in Table 1. Paresthesia 
was observed in two cases and a sense of discomfort in one 
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Table 1: List of all cases.

No Sex Age Side Region/Diagnosis TNM Operation Nerve processing 
method

Mental 
sensation

1 M 64 L Togue SCC T4N2bM0
RND, Subtotal glossecto-
my, Reconstruction with 
RAM flap

Pull through WNR

2 M 50 R Togue SCC T4N0M0
RND, Subtotal glossecto-
my, Reconstruction with 
RAM flap

Pull through WNR

3 M 67 L Togue SCC T4aN2bM0
RND, Subtotal glossecto-
my, Reconstruction with 
RAM flap

Pull through WNR

4 F 81 L Buccal mucosa SCC T4aN0M0

Submandibular dissec-
tion, Tumor resection, 
Reconstruction with 
RAM flap

Pull through WNR

5 F 81 L Lower gingiva SCC T4aN0M0

Submandibular dissec-
tion, Tumor resection, 
Reconstruction with 
RAM flap

Pull through WNR

6 M 69 L Lower gingiva SCC T4aN0M0

Submandibular dissec-
tion, Tumor resection, 
Reconstruction with 
RAM flap

Pull through WNR

7 M 33 L Acinic cell carcinoma 
submandibular gland T4N2bM0

RND, Partial resec-
tion of floor of mouth              
Reconstruction with 
RAM flap

Pull through Paresthesia

8 M 46 L Mandible ameloblas-
toma - Tumor resection Pull through Paresthesia

9 F 8 R Mandible myxofi-
broma - Iliac cancellous bone 

graft
Great auricular 
nerve graft WNR

10 F 15 R Mandible odontogenic 
myxoma -

Mandibular marginal re-
section, Iliac cancellous 
bone graft

Great auricular 
nerve graft Paresthesia

case in the mental region; however, tactile sensation recovered 
to within the normal range in all cases. 

8 cases were performed with the pull-though method and sen-
sory perception of the mental area was within normal limits. L: 
left side, R: right side, RAM: rectus abdominis myocutaneous, 
RND: radical neck dissection, SCC: squamous cell carcinoma, 
WNR: within normal range

Case 1: Pull-through technique case
An 81-year-old female patient underwent left supraomohyoid 
neck dissection, segmental mandibulectomy on the left side, 
and reconstruction with a rectus abdominis musculocutaneous 
flap and titanium plate for Squamous Cell Carcinoma (SCC) of 
the left mandibular gingiva (T3N0M0).
As sufficient distance between the tumor and the Inferior Al-
veolar Nerve (IAN) was confirmed, the pull-through technique 
was employed. One year postoperatively, tactile sensation had 
recovered to within the normal range.

Case 2: Nerve grafting case
A 9-year-old girl patient underwent right segmental mandibu-
lectomy and iliac bone grafting for a myxofibroma of the right 
mandible. As the tumor extended to the inferior border of the 
mandible, reconstruction with a great auricular nerve graft was 

performed. Recovery of tactile sensation was observed begin-
ning two weeks postoperatively, and by the time of plate re-
moval eight months later, sensation had returned to within the 
normal range (Figure 1,2).

Discussion
On inferior alveolar nerve repair, several reports have been 
published regarding the repair of the inferior alveolar nerve. 
Susarla, et al reported that the majority of patients who under-
went inferior alveolar nerve repair achieved functional sensory 
recovery within one year after surgery [3]. Le Donne, et al re-
ported that 92.9% of cases showed functional sensory recov-
ery following segmental mandibular resection [4]. Bagheri, et 
al examined 167 patients with inferior alveolar nerve injuries 
who underwent microsurgical repair, and found that 81.7% re-
covered to within acceptable limits [5]. The present report also 
showed comparable results in the majority of cases.

Regarding nerve grafting cases, Hausamen, et al reported 
that sensory function is almost completely restored within six 
months after nerve transplantation [6]. Almohammadi, et al 
reviewed that autologous nerve grafting and noted that sural 
nerve grafts remain a recommended approach [7]. However, 
in cases of segmental mandibular resection, the great auricular 
nerve can be harvested without creating a new surgical wound. 
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Figure 2. Postoperative course of case No.9.
Evaluation of perception using the Semmes-Weinstein mono-filament test. Eight months after surgery, the patient 

underwent plate removal. Perception was restored to within normal limits in (1) the lower lip, (2) the upper mussel 
area, and (3) the lower mussel area.

Figure 1: Becker method and pull through method.
(1) Becker method. First, the cortical bone is removed. Next, the nerve bundle is separated from the mandible and the 
mandible is dissected. The inferior alveolar nerve can be fully preserved, but the procedure is complicated. (2) Pull 

Through method. Demonstrating the neurovascular bundle near the mental foramen. After dissection of the mandible, 
the neurovascular bundle was pulled out. Finally, the nerve is anastomosed. The procedure is easier than the Becker's 

method. However, because the nerve is severed, there is concern about postoperative sensory disturbance.

That said, during secondary procedures such as reconstruction 
or plate removal following segmental resection, it is essential 
to carefully identify and preserve the course of the preserved or 
grafted nerve to avoid damage.

Based on these findings, nerve pulling techniques and nerve 
grafting are considered highly useful, as they contribute to 
improved quality of life (QOL) by restoring sensation in the 
lower lip and mental region. In recent years, the effectiveness 
of bioabsorbable collagen nerve cuffs has also been reported8), 
and their combined use is expected to further improve postop-
erative outcomes.
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