@ Crimson Publishers
Wings to the Research

ISSN: 2637-7764

*Corresponding author: Khalid Abdullah
Alruhaimi, BDS, MSc, Dr. Med. Dent, Professor,
Department of Maxillofacial Surgery, College
of Dentistry, King Saud University, Riyadh,
Saudi Arabia

Submission: g January 10, 2022
Published: k& February 08, 2022

Volume 7 - Issue 2

How to cite this article: Khalid
Abdullah Alruhaimi, Abdullah K
Alruhaimi. Mandibular Distractor
for Experimental Applications. Mod
Res Dent. 7(1). MRD. 000656. 2022.
DOI: 10.31031/MRD.2022.07.000656

Copyright@ Khalid Abdullah Alruhaimi,
This article is distributed under the terms
of the Creative Commons Attribution 4.0
International License, which permits
unrestricted use and redistribution
provided that the original author and
source are credited.

Short Communication ‘ @ ‘ @

Mandibular Distractor for Experimental
Applications

Khalid Abdullah Alruhaimi'* and Abdullah K Alruhaimi?
!Department of Maxillofacial Surgery, College of Dentistry, King Saud University, Saudi Arabia

2General Practitioner, Riyadh, Saudi Arabia

Abstract

The paper presents an innovation of a mandibular distractor device. It is designed to facilitate applied
experimental research in the field of distraction osteogenesis process. The device is configured for
attachment to opposing sides of a mandible performing distraction osteogenesis in both sides of the
mandible with one distractor.
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Introduction

Distraction osteogenesis is a process of lengthening bone in a gradual manner by
distracting or separating one surgically sectioned bony part from an adjacent surgically
sectioned bony part with the use of a distractor device. The distraction is typically
performed in small daily increments, and generally results in the formation of new bone
between the separated bony parts [1,2]. The procedure is used to lengthen short bones
or generate new bone in a defected or deficient bony site without the need for a bone
graft. Experimental animals such as rabbits are used to study the process of distraction
osteogenesis and investigate methods to enhance the speed or quality of the gained bone
by adding various materials [3-6].

Material and Methods
Description of the distractor

The distractor device includes a distractor body and an activation bar that extends
through a central portion of the distractor body. The distractor body is defined by an
anterior plate and a posterior plate, each of which are attachable to opposing sides of the
mandible with self-drilling mini screws. The anterior plate includes a tubular portion with
a threaded interior wall. The posterior plate includes a tubular portion with a smooth
interior wall. The activation bar includes a threaded portion and a smooth portion. The
activation bar can be disposed within the body such that the threaded portion of the bar
is threaded to the interior wall of the anterior plate, while the smooth portion of the bar
extends within the smooth interior wall of the posterior plate. The smooth portion of the
bar and the interior wall of the posterior plate permit free rotation of the posterior portion
of the bar within the posterior plate during rotation of the anterior threaded part of the
bar into the threaded anterior part of the device. The start of the activation process of the
device becomes feasible by a clockwise rotation of the activation bar so it is disengaged
from the anterior plate. The anterior plate and the anterior mandibular part attached
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thereto move anteriorly and further away from the posterior
plate and the posterior part of the mandible attached thereto
which remains in position (Figure 1A).

Surgical application

A medical practitioner can form a cortectomy line on the
lower border and on the lateral and medial surfaces of the
rabbit’s mandible as illustrated in Figures 1A. The cortectomy
line divides the rabbit’s mandible into two parts. The body is
then positioned on the lower border of the rabbit’s mandible so
that the anterior plate of the device is secured to one side of the
cortectomy line and the posterior plate is secured on the other
side of the cortectomy line. Each attachment tab is then attached
within the lateral surface of each side of the rabbit’'s mandible
with appropriate fasteners. The anterior plate of the body can
be secured to opposing sides of the anterior mandibular part of
the rabbit’s mandible and the posterior plate of the body can be

secured to opposing sides of a posterior mandibular part of the
rabbit’s mandible.

The practitioner can then separate the two sections of the
rabbit’s mandible by wedging a chisel along the cortectomy line
(Figure 1A). The practitioner can then utilize a screwdriver to
activate the device, i.e., rotate the activation bar in a clockwise
direction, and thereby move the anterior plate anteriorly along
with the sectioned anterior part of the mandible, as illustrated in
Figure 1B. Every full rotation of the activation bar can move the
anterior plate (and the mandibular part attached thereto) 0.5mm
of distraction distance. It should be understood that activation of
the device moves the anterior plate and not the posterior plate. In
other words, the posterior plate is not moved for the distraction.
The distraction increments can be 1mm per day, in accordance
with international protocol for daily distraction.
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Figure 1A: A top view of a rabbit’s mandible and the mandibular distraction device attached thereto.

Showing view, the osteotomy line prior to formation of the mandibular gap (arrowed) between the posterior(a) and
anterior (b) sectioned parts of the mandible. Note the posterior part of the distractor body (c) is wider than the anterior
part (d) to accommodate the divergence of the two sides of the rabbit’s mandible. (E) four anchor plates fastened to
the lateral sides of the opposing mandibles with mini-screws. Two plates are attached to each side of the posterior
distractor part and another two plates attached to each side the anterior distractor part. (F) is the tip of the activation

bar.
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Figure 1B: Showing view of activation of the distractor device led to formation of mandibular distraction space

(arrowed).
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Discussion

The common available distractors used on the experimental
models act on the mandible unilaterally [5-7]. The unilateral
device includes separate distractors, one for each side of the
mandible. Subsequently, each unilateral distraction device has to
be activated separately each day. Further, two separate distractors
involve longer surgical time, longer daily activation time and more
surgical armamentarium costs. Thus, one mandibular distractor
device is solving the a fore mentioned problems [1,2]. The
present device on the other hand can be secured to both sides of
the mandible. As such, the device can be activated for distracting
both sides of the mandible at one time. To activate the device, the
activation bar is rotated to unthread or disengage the activation
bar from the interior wall of the anterior plate. For example, the
device is rotated in daily increments to incrementally disengage
the threaded portion of the activation bar from the threaded
interior wall of the anterior plate. Rotation of the activation bar
in this manner incrementally moves the anterior plate and the
mandibular part attached thereto anteriorly with one device,
while the posterior plate and the posterior part of the mandible
remains in position [8,9].

Conclusion

The common available distractors act on the mandible
unilaterally. The unilateral two separate
distractors, one for each side of the mandible. Subsequently,

device includes
each unilateral distraction device has to be activated separately
each day. Additionally, the activation bar is exposed at each side
of the mandible. The presented mandibular distractor device
is configured for attachment to both of the opposing sides of a
mandible, e.g., a rabbit’'s mandible, such as for experimental
studies for performing distraction osteogenesis. The device can
be secured to both sides of the mandible. As such, the device can

be activated for distracting both sides of the mandible at one
time.
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