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Abstract: Mandibular reconstruction has attained adequate mor­
phological outcomes. However, some patients encounter difficul­
ties in oral function and limited mandibular movements. An 
objective: evaluation has seldom featured actual kinetic measure­
ments after mandibular reconstruction. 

Thirty patients who underwent mandibular reconstruction using 
bony free flap were enrolled in the study. Twenty-two patients were 
recmited after surgery and compared to a contro! group of 8 healthy 
subjects; 8 patients underwent both pre and postoperative evaluations. 
Por each patient, a kinesiographic scan was obtained, recording 
maximum mouth opening, maximal laterality, and maximal protrusi on. 

All postoperative kinesiographic evaluations were performed at 
least 6 months after surgery to ensure complete healing. In the first 
group of 22 patients, all measured movements were less than those of 
healthy controls, in particular maximum mouth opening. In the second 
study group (pre and postoperative evaluation), the postsurgical values 
did not achieve the contro! ones, but were no less than the preoperative 
values, granting adequate functional outcomes. 

Tue kinesiograph appears useful for objectively recording the 
functional outcomes in patients who have undergone mandibular 
reconstruction. The postoperative jaw movements were acceptable, 
ensuring a sufficient functional recovery. 
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I 
n the field of maxillofacial surgery, mandibular reconstruction
after oncologica! resection is challenging. Since the introduction

ofa vascularized free fibular flap by Hidalgo in 1989,1 use ofthis
flap has become the technique of choice. 2 The flap can be shaped
via multiple osteotomies to reproduce the native jawbone,3•4 allowing
wide bone reconstruction and attainment of optimal aesthetic 
results.5•6 Computer-assisted surgery can help surgeon to improve
clinica! outcomes.7•8 However, some patients encounter difficulties
after ablative reconstructive surgery using a free fibular flap. Oral 
functions (speech, swallowing, chewing, and the ability to take a 
variety of food) have major impacts on patients' perceptions of 
outcomes.9 Severa! studies have found that although facial appear­
ance may be satisfactory, issues arise with speech, food tolerance, and
deglutition.10 However, those studies featured clinica! examinations
and the use of specific iuestionnaires such as the Jaw Function
Limitation Scale (JFLS).1 In addition, mandibular reconstruction
may cause muscular imbalance, asymmetrical limited mandibular 
motion, 12 and reduced maximum mouth-opening.13 Objective eval­
uation has seldom featured actual kinetic measurements after man­
dibular reconstruction. We are the first to employ a mandibular 
kinesiograph to this end. The device was created by Jankelson in 
196914 and is used to obtain pre and postoperative data in the field of 
orthognathic surgery.15 The device accurately registers mandibular
movements while a patient engages in mouth-opening and left/right 
movements of the jawbone, among other movements. The device 
accurately (to 0.1 mm) displays all mandibular movements on the
vertical, anteroposterior, and lateral axes.16 Interference with natural
jaw movement is minimal and measurements are repeatable and 
reproducible, 17 and thus operators quickly become proficient.

The main aim of this study was to assess the feasibility of this 
evaluation method, using mandibular kinesiograph, in this type of 
patients. We then explored how kinesiographic parameters and 
mandibular movements changed after bone resection and recon­
stmction. The data could highlight areas that are particularly crociai 
in terms of mandibular function, allowing the physician to explain 
the expected functional outcomes to the patient, and guiding 
treatment seeking to optimize outcomes. 

MATERIALS AND METHODS 

The study was approved by the S. Orsola Hospital Ethics Commit­
tee in September 2017 (approvai no. 218/2017/O/Sper) as an: 
"Interventional Study without drug use, exploratory, with a contro! 
group." 

We included 30 patients who underwent reconstmctive mandib­
ular surgery from December 201 O to May 2018 at the Department of 
Maxillofacial Surgery at Policlinico S. Orsola-Malpighi, Bologna. 

The inclusion criteria were malignant or benign mandibular 
lesions; segmentai mandibular resection and reconstructive surgery 
using a free microvascular flap; good generai clinica! condition; and 
both clinica! and functional stability. 
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