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1.0 BACKGROUND 

The mandible is an important part of the facial bones that make up the lower third of the face. This bone is 

an important structure where the lower teeth are attached and is the attachment of the tongue muscles and the 

masticatory muscles. The bones of the mandible have a very important function is for the process of talking, chewing, 

swallowing, shaping cavity mouth and form a face. Ameloblastoma is a neoplasm of epithelial odontogenic in the 

mandible that comes from the layers of emails that have not experienced differentiation. Ameloblastoma is a benign 

tumor that is unicentric, nonfunctional and clinically persistent. The incidence is 0.6 cases per 1,000,000 populations. 

Predilection common is the local molar-ramus of the mandible and the modalities of primary therapy in ameloblastoma 

is surgery because the location of the commonest of ameloblastoma is the mandible, the resection of the mandible 

becomes one of the modalities that are used for therapy ameloblastoma (Munir, 2000).  

Resection of the mandible is part of operation surgery for case ameloblastoma. As for the reconstruction of 

defects of the mandible should be aiming to maintain the function of the mandible that with fixed attention to the 

appearance of cosmetics are good. So a good status mastication is something that must be taken into account in 

carrying out mandibular reconstruction related to the selection of material to be used (Bharathwaj, et.al, 2004).  

Patients who undergo surgical resection of the mandible change physiologically which is the deviation towards 
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Abstract 

Ameloblastoma is an odontogenic epithelial neoplasm of the mandible 

originating from the undifferentiated enamel layer. The incidence is 0.6 per 

1,000,000 populations. Patients who have undergone mandibular resection 

surgical treatment experience physiological changes, especially mastication 

disorders. The purpose of this study to know the difference between the 

masticatory status of ameloblastoma patients after mandibular segmental 

resection with LC type defects who have undergone mandibular reconstruction 

with Plate and Kirschner wire performed at the Head Neck Surgery. This 

research was analytic observational in a cross sectional design. The sample of 

this study was 40 patients who have undergone reconstruction with a Plate or 

Kirschner wire that met the inclusion and exclusion criteria. The results 

showed that the mean age in the reconstruction group with Kirschner wire was 

38.25 ± 3.8 years, while in the Plate reconstruction group the mean age was 

42.5 ± 4.3 years. Reviewed from the mastication status, in the K-Wire group 

who had good mastication status were 10 patients (50%) and poor mastication 

status were 10 patients (50%). In the Plate group, there were 16 patients (80%) 

with good mastication status and 4 patients (20%) with poor mastication status. 

Based on the data, there is a statistically significant differentiation between the 

status of the patient's mastication which was reconstructed using a Plate 

compared with the status of the patient's mastication by using K-Wire (p = 

0.02). There are differences in mastication status in ameloblastoma patients 

after mandibular segmental resection with LC type defects who have 

undergone mandibular reconstruction with Plate and Kirschner wire where the 

status of post-reconstruction with Plate was better than patients undergoing 

reconstruction with Kirschner wire. 
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mandible was resected, the movement is limited towards the lateral, interference protrusion, occlusion, mastication 

and articulation of the impact to change the appearance, disruption speak swallowing, chewing up affecting the status 

of the nutrients, so reconstruction of the mandible constantly developed to improve the function of the mandible but 

sometimes unsatisfactory result still occurred in some conditions (Funayama, et al., 2017).   

Reconstruction of mandibular aims to restore the continuity of the mandible, build osseous alveolar bases, 

and the correction of the defect tissue soft. Three materials to restore mandibular defects namely alloplastic material 

(stainless steel, AO Plate, Vitallium, titanium), alloplastic material with bone, and autogenous bone (Sugiyo, et al ., 

2012).  The current mastication status is also seen as a measure of the success of a mandibular resection and 

reconstruction surgery. So from that required assessment mastication status of patients after undergoing resection of 

segmental mandible and reconstruction of the mandible. To assess the mastication status This has created a tool 

measuring the form of a questionnaire that was made by some of the organization's health one of which is used is a 

questionnaire Tsuga (Tsuga et al., 1998) 

In The Dr. Soetomo General Hospital Surabaya obtained the data from the records of the medical that is 

collected from 2015 until 2018 there were is 100 cases of ameloblastoma surgery who underwent resection of the 

mandible and the reconstruction of the mandible resection, resection of segmental mandible with defects of LC  type 

is the most common with a total of 80 cases, of all cases the reconstruction that is most often done is by using a Plate 

and kirschner wire, but the follow-up of patients for this is only limited to the surveillance of patients and have not 

been carried out assessment of the mastication status of patients after surgery such. Based on reasoning, we will 

research to compare the mastication status of patient’s post-surgery resection of the segmental mandible with the 

defect type of LC which underwent reconstruction of the mandible with Plate and Kirschner wire that is done in Head 

Neck Surgery Department of Dr. Soetomo General Hospital Surabaya.  

  

2.0 RESEARCH METHODOLOGY  

This research was analytic observational in a cross sectional design to see the status mastication of patients after 

resection of the mandible and reconstruction. Data were collected using primary and secondary data from patients' 

medical records from 2015 to 2018. The researchers fill out a research question based on data in the medical records 

of patients who underwent surgical resection of the mandible with the defect type LC as well as the reconstruction of 

the mandible with a Plate or wire Kirschner, in the Division of Surgery Head-Neck during this period. Research 

conducted on subjects who meet the criteria for inclusion and exclusion, where the operation was done minimally in 

six months, because based on the literature of (Tsuga et al., 1998), within 6 months is the best time to assess 

mastication status patients with post-resection and reconstruction mandible. Patients will be contacted to conduct a 

personal interview with the researcher as well as data collection using the mastication status questionnaire. The data 

obtained will be analyzed using an independent T-test. This research has been through the ethics committee of the 

Medical faculty of Airlangga University, Surabaya 

 

3.0 RSEARCH RESULTS 
 Table 1. Distribution of Sex of the Patients with Resection and Reconstruction of Mandible 

 

 Sex  Frequency Percentage  

Female 20 50.0 

Male 20 50.0 

  

In this research, it was obtained the number of subjects of study is 40 people, with the number of men is 20 people 

(50%) and women are 20 people (50%).  

 

Table 2. Distribution of Age of the Patients with Resection and Reconstruction of Mandible 

Age (Years) Frequency Percentage    

 

39.05±17.5  
<20  7 17.5 

20 - 40  16 40.0 

41 - 60  13 32.5 

> 60  4 10.0 

  

The highest frequency of age in this study was at the age of 20-40 years is 16 people (40%). In this study, it was found 

that age <20 years were 7 people (17.5%), aged 41-60 years were 13 people (32.5%), and age > 60 years is 4 people 

(10%).  
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Table 3. Frequency of Mandibular Reconstruction Types 

Reconstruction Type  Frequency Percentage 

K-Wire reconstruction 20 50.0 

Plate Reconstruction  20 50.0 

  
Reconstruction of the made in research this is Kirschner wire and Plate, the patients who underwent reconstruction 

with Kirschner wire is 20 people (50%) and the Plate is 20 people (50%).  

  

Table 4. Distribution Mastication Status of Patients with Resection and Reconstruction of Mandible 

Mastication Status Frequency Percentage  

Good Mastication Status  26 67.5 

Poor Mastication Status  14 32.5 

Total 40 100.0 

  

In the study, it was found that the mastication status patients ameloblastoma who underwent resection of the mandible 

type LC with reconstruction by using Kirschner wire and Plate has a status of good mastication in 27 patients (67.5%) 

and only 13 patients (32.5%) had poor mastication status.  

 

 Table 5. Age Distribution of Research Subjects with Kirschner wire Reconstruction 

Age (years) Frequency Percentage   

  

38.25 ± 17.2 
<20  5 25.0 

21-40  5 25.0 

41-60  8 40.0 

> 60  2 10.0 

Total 20 100.0 

  

In the group of reconstruction with Kirschner wire was obtained distribution of age are as follows: people aged 41-60 

years is 8 people (40%) and aged <20 years is five people (25%); aged 20-40 years is 5 people (25%), and aged > 60 

years is 2 people (10%).  

 

Table 6. Distribution of Mastication Status of Patient Resection and Reconstruction of the Mandible with Kirschner 

wire 

Mastication Status Frequency Percentage  

Good Mastication Status  10 50 

Poor Mastication Status  10 50 

Total 20 100.0 

 

In this study, the results showed that krischner wire group was good mastication status was found in 10 people (50%) 

and poor mastication status was found in 10 people (50%).  

  

 Table 7. Age Distribution of Research Subjects with Plate Reconstruction 

Age (years) Frequency Percentage    

  

 42.05 ± 18,679 
<20  2 10 

20-40  8 40 

41-60  5 25 

> 60  5 25 

Total 20 100 
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In the group of reconstruction with Plate obtained distribution of age are as follow: people aged 20-40 years is 8 people 

(40%), aged <20 years is 2 people (10%), aged 40-60 years is 5 people (25 %) and aged > 60 years are 5 people (25%).  

 

Table 8. Distribution of Mastication Status of Patient Resection and Reconstruction of the Mandible with Plate 

Mastication Status Frequency Percentage  

Good Mastication Status  16 80 

Poor Mastication Status  4 20 

Total 20 100.0 

 

In this study the results obtained in the plate group that good mastication status was found in 16 people (80%) and 

poor mastication status was found in 4 people (20%). 

 

Table 9.  T-independent Statistical Tests on the Kirschner Wire and Plate Reconstruction Group 

  Mastication Status 

Sig. (2-tailed) 0.018 

N 40 

 

The data is analyzed with t-independent test and it was found that there are significant differences between the two 

groups with a value of p value = 0.018 (<0.05), regard this indicates that there is a difference significant at the 

mastication status between groups of the Plate and Kirschner wire. 

 

4.0 DISCUSSION 
The mastication system consists of organs and structures that primarily function in mastication. It is covering 

the teeth along with the structure of his supporters, the joint temporomandibular, the mandible, the muscles of the 

face, tongue, lips, cheeks, mucosa of the mouth, and the system neurologically related. Mastication is a process of 

pulverizing food to be swallowed and digested. Mastication consists of two separate processes, food is placed between 

the teeth so that it can be destroyed (selection) and then decomposed the particles (refinement). The function of 

mastication, in general, may be affected in patients with post- mandibulectomy as one of the factors main in the 

function of mastication is the rigidity of the mandible. (Kamiya, et al., 2004). 

From the results of this study, it was found that there were statistically significant differences in the 

mastication status of patients with Kirschner wire and Plate reconstruction (95% CI; p = 0.018). It is demonstrated 

that the reconstruction of the Plate has a better mastication status compared to patients with Kirschner wire 

reconstruction.  It is following the research that is done by Baba, et.al, (2016) in which the reconstruction of the Plate 

has the advantage in system mastication through several mechanisms. Reconstruction of the Plate prevents and reduces 

the duration of mandibular maxillary fixation resulting in improvement of overall general postoperative function 

including the function mastication. Mandibular fixation with Kirschner wire has risks such as vomiting and aspiration 

even in healthy patients. There is clinical and experimental evidence that prolonged mandibular fixation with 

Kirschner wire results in muscle atrophy and temporomandibular joint stiffness. Further, fixation with Plate safer in 

patients with neurological damage and can also eliminate the need for tracheostomy (Baba et al., 2016). Besides that, 

there is a reduction in operation time at the group Plate compared with the group with the Kirschner wire, even though 

most patients with complex injuries are managed with a mini titanium fixation Plate. The reason it is that the Kirschner 

wire needs more surgical incision, exposure of the two surfaces (buccal and lingual), and exposure to surgical wider 

(Baba et al., 2016). 

The use of miniplates is a standard technique for using the mandible. Miniplates are supported for reducing 

bone in normal position without compression. Because plates are so thin, they achieve good aesthetics and are almost 

not palpable. It was agreed that using a single cortex (monocortical screw) was sufficient for bone stabilization. 

Reviews from large patients have found many infections to be relatively higher and to improve overall results of plate 

fixation have been used. The advantages of plate fixation include absolute immobilization of the site of mandible 

resection. Also the ideal treatment for mandibular resection is ORIF with titanium miniplates. In LC type mandibular 

resection with extensive bone displacement, plate reconstruction can return to a pre-traumatic anatomic position. 

Although the Kirschner wire technique is simple and inexpensive, it needs more benefits from the plate technique. 

The Kirschner wire technique corrects bone problems after resection but is less rigid and difficult due to pressure on 

thin wire. Moreover, the best Kirschner wire fixation allows some movement, which contributes to infection. Inserting 

a wire through the second fragment can be difficult and must be repeated if the wire breaks during tightening. This 
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affects the rigidity of the mandibular bone so it will largely determine the patient's masticatory function. (Baba et al., 

2016). In other studies, also obtained malocclusion can occur reduction of inadequate fixation in resection of the 

mandible.  

However, in some cases, the occlusion has been completely repaired but has not yet returned malocclusion 

because the patient is disobedient and mobilizes the jaw earlier than it should. In addition, delays can be carried out 

in patients with mandibular resection in this study which can cause weakness of fixation due to weakness of bonding 

on the Kirschner wire so that fractures cannot be fixed effectively with Kirschner wire. An appropriate initial reduction 

in some patients following postoperative complications is weak mastication because Kirschner wire is unable to win 

as a rigid and stable fixation. (Beogo et al., 2014). Fixation with a hard / rigid device such as a plate has several 

advantages including its ability to provide more strength or support than bone fragments requiring bone strength when 

initially obtained faster by using Kirschner wire. In the mandible this has the effect of returning the mandibular 

function earlier than with Kirschner wire fixation and the mastication function will recover more quickly too. 

Therefore, with the development of research, fixation of the facial bones and mandible increasingly leads to plate 

fixation (Ellis, 1993). 

  

5.0 CONCLUSION 

There are differences in the mastication status in patients with ameloblastoma after resection of the segmental 

mandible with the LC type defect which underwent reconstruction of the mandible with Plate and Kirschner wire in 

which the mastication status after the reconstruction of the Plate is much better than patients who underwent 

reconstruction with Kirschner wire. 
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