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Review Article

ABSTRACT

Introduction: Jaw bones are one of the most important part of human body, since they play a vital
role in the appearance, respiration, speech, deglutition and mastication of an individual. Each year,
many people need to reconstruct these bones because of trauma, tumors and congenital disorders.
This study intends to investigate different jaw reconstruction methods.

Materials and Methods: The present study is a review-library study was conducted by searching
the key words of jaw implants, Mandibular Reconstruction and reconstruction in scientific data bases
such as Science Direct, Google Scholar and PubMed from 1994 to 2018.

Results: The results of investigating various researches and articles indicated that action taken in
order to fix the jaw problems and defects often are classified into two parts: reconstruction and
rehabilitation; however, it worth mentioning that reconstruction part is superior to rehabilitation. The
reason behind reconstruction is to use different flaps for therapeutic actions.

Conclusion: There are various techniques for reconstruction and rehabilitation of jaw
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defects, for example, doing a surgery with the use of flaps for reconstructing the jaw is
a promising and very useful method, and using new prosthetics, especially titanium prosthesis,
improve rehabilitation of an individual greatly and return the patient’s esthetic appearance to a great

extent.

Keywords: Jaw implants; mandibular reconstruction; reconstruction.

1. INTRODUCTION

Defects and damage in the upper jaw occurs
because of different causes, including trauma,
the presence of tumors, osteomyelitis, congenital
defects such as Hemifacial, Microsomia and
Pierre Robin sequence [1]. The lower jaw or
mandible plays an important role in human life;
some of mandibular roles are:

Protecting the teeth, and helping in the
process of mastication, deglutition,
pronouncing and respiration [2].

The mandible (or lower jaw) is considered
a very unigue bone in human body and
there is several reasons for its great
importance [3].

This bone supports the stabilization of the
airway and tong base. It also helps the
process of mastication, deglutition, and
speech; however, during the process of
mastication, it must withstand a lot of
forces [3].

The findings of this study indicates that the
mandible receive’s the average of 4346
Newtons occlusive molar force [3].

The jaw bones have an important role in
appearance and esthetic of a person, also
many author and researchers refer to
"Andy Gump" while mentioning this role of
jaw bones; the rationale behind their action
is that, this term refers to a caricature
about smoking a cigarette that the smoking
person does not have the mandibular in it

[3].

During reconstruction of the jaw, all of the roles
of this organ must be considered which is why
the reconstruction of jaw bone is very
challenging. Due to the close proximity to the
skull bone the complications of its reconstruction
might causes irreparable consequences [3].
Each year, thousands of people are in need of
jaw reconstruction and surgery [4-7].

In 1976 the first successful mandibular
reconstruction was carried out by Panje et al. [3].
These researcher used the thigh tissue to
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reconstruct the mandible. The first hard part that
was used for restricting the mandibular bone was
Vitallium, which is alloy consisting of cobalt,
chromium and molybdide. This alloy was quickly
replaced by stronger and more neutral alloys
(5 g). Nowadays, titanium-based implants are the
most common to use [2]. Furthermore, the jaw
and face reconstructing surgeries consist of a
wide range of interventions that sometimes leads
to growth of soft tissue and changing of hard
tissue structures. Reconstruction of jaw and oral
cavity defects is a major challenge for
oromaxillofacial surgeons [1,8-10].

The defects in this area often are seen in the
patients with squamous cell carcinoma [11]. The
development of antibiotics has some effects on
the infection controlling, new imaging techniques
and anesthesia; additionally, it has led to the
major changes in jaw and facial reconstruction in
recent decades [1,8-9]. This study investigated
different jaw reconstruction methods.

2. METHODS

The present study is a review-library study and
the relevant data were gathered through
searching in scientific databases and related
scientific articles. This search was carried out by
searching the key words reconstruction , jaw

implants, and Mandibular Reconstruction,
separately or combined, in Science Direct,
Google Scholar, and PubMed scientific

databases between the years of 1994 to 2018.
After reviewing the abstracts of founded articles,
the most related articles were selected and their
full text was reviewed.

3. FINDINGS

The actions taken for resolving jaw defects often
classified into two parts:

v" Reconstruction and Rehabilitation, not to
mention that the reconstruction part is more
important and prior to the rehabilitation. In
reconstruction process the defected parts
can be restored and the rehabilitation is
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process to bring back the organ’s function. In
general, tissue transplantation is a method
that is employed with the aim of
reconstructing and using implant for
rehabilitation [11].

7
0.0

Vascularised free tissue transfer

Currently, vascularised free tissue transfer is
recognized as a standard method for the
reconstruction of jaw and facial defects [1]. In
this method, the blood vessels and the nervous
system are transmitted to the organ again [12].
The success rate of this method is estimated to
be 90-94% [13-15]. The process of selecting
body part that the required tissue is taken from
it and then transferred to defected jaw part,
depends on different factors including the type
of required tissue, and damaged part in the jaw
[13,16-18].

Different types of flaps used for reconstructing
the jaw structure and oral cavity are:

= Fibula free flap,

= Radial forearm free flap,

= Scapular free flap and

= lliac crest free flap.

Flaps are tissue fragments that their vascular
connections extend to underlying tissues; hence,
when these flaps are transmitted, they are
considered a living tissue [19], but they don’t
have the grafts of a healthy blood connection
[19]. Due to this characteristic of flaps, using
them brings more satisfactory results.

Fibula free flap: This flap is especially
applicable to lower mandibular reconstruction
[13,20-22], and is capable of removing angular
defects [11]. Numbness of the toes and paws,
and creating a complication in the donor organ
are some disadvantages of using this flap [11] .

Radial forearm free flap: This flap is commonly
used for reconstructing side-effects (4 g), and
this is useful when its aim is reconstructing the
anterior part of the maxilla and edentulous area
of the mandible [23], or when the soft tissue
requires restoration [11]. The major disadvantage
of this flap is some complication caused by it's
donor part, such as movement impairment and
shortage of donor part [1].

Scapular free flap: this type of flap is an
osteocutaneous flap and is recommended to be
used for complex defects that involve the skin of
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the face, mucosa and bone [24]. Dental implants
are highly accepted by this flap.

Not to mention that a study conducted on 55
patients in 12 years indicated the success rate of
89% for this flap [25].

lliac crest free flap: This flap is the best bone
tissue for dental implants [20].

In a study the success rate of applying this flap
for jaw reconstruction was estimated to be 96%
[26].

o
£

Nonvascularized Bone Grafts

Nonvascularized Bone grafts are used for
reconstructing small jaw defects; however,
they are not useful for soft tissue defects [3].
The main disadvantages of this method are
that it can’t be used for patients that has been
undergone radiotherapy, and even if it works
on these patient, the success rate is very low
and it’s side effects are very high. It should be
noted that, most of people who need to
reconstruct their mandible, have squamous cell
tumors, and useually went through
radiotherapy [3].

3.1 Prosthodontics

Prosthodontics are used for rehabilitation and
usually used to replace lost teeth [11].

The osseointegration, is the base line of dental
implants that created a revolution in the
reconstruction of dental cavities [11]. This
technique directly attaches bone tissues to a
alloplastic material without involving connective
tissue. Using dental implants in cancer patients
who undergo radiation therapy is controversial,
and it is recommended not to use implant at least
for six month after radiotherapy [25]. The
success rate of using implants in healthy patient
was 92% and in the patients who their bones
was undergo radiation therapy estimated to be
86% [11]. Several factors must be considered
before using implants for patient who have
undergone radiation therapy due to malignancies
in the jaw area.

Using hyperbaric oxygen in these patients
showed a prophylactic capability of
osteoradionecrosis [27]. Of course, radiation
dose is also important in osteoradionecrosis.
Zygomatic implants are a useful therapeutic
method that can be use at the times that
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there is no sufficient bone to use for dental
implant [11].

3.2 Using Titanium-based Implants

Titanium-based implants (Ti) are one of the
mandibular reconstruction technique and each
year, many patients with mandibular damages
use it [2]. The main disadvantages for extensive
use of these implants are that they are in a
certain size and shape, in order to be used on
different patient, these implants should be cut,
which will take a lot of time of a surgeon [2]. To
solve this problem, we proposed new computer-
assisted imaging methods [28].

Patients who were treated by using these
implants needs to take care of the tissues around
the implant permanently and systematically [29].
Patients with higher risk of inflammation of
tissues around the implant, such as patients with
partially edentulous and chronic periodontal
disease, must be examined precisely [30].
Different studies have shown that areas that
were infected before implant placement,
especially in patients with advanced periodontitis,
can cause colony formation around the implant.
Patients with poorly controlled diabetes mellitus
and cigarette smoker are exposed at high risk.

4. DISCUSSION

Currently, there are various methods of jaw
reconstruction, that majority of this method are
based on the flaps and implants usage; also, if all
conditions are met, their success rate would be
above 90% (4 g). Selecting the type of implant
depends on the type of jaw defect and the donor
part, and by using proper method more
satisfactory result would be obtained. Nowadays,
the use of non-vascularised tissue is replaced
with the vascularised tissue in jaw reconstruction
surgeries and surgeons prefer to use
vascularised tissue.

Different articles recommended that using
osseointegrated implants for reconstructing
jaw defects is the best way to achieve good
results, since it helps facial esthetic recovery
and have high success rates. Using this
method on patients undergoing radiation therapy
should be carried out with great care and there
are some contraindications to this method.
However, due to high incidenceof the side effects
and the low success rate, some consideration
should be taken. One of the important
considerations is appropriate time interval after
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radiotherapy to perform an implant placement
procedure.

Advances in biomaterials and implant materials
increased the success rate in reconstruction of
the jaw and oral cavity restorations, and in
addition it helped in restorative dentistry
improvements.

5. CONCLUSION

Problems and defects in the jaw can lead to
many adverse consequences for the patient and,
even can affects the mental health of an
individuals due to the problems caused in the
esthetic appearance of them. Currently, there are
various techniques for the reconstruction and
rehabilitation of jaw defects, and using the flaps
for regeneration and reconstruction is one of the
promising methods; also the use of new
prosthetics, especially titanium prosthesis, is a
great help for individual rehabilitation and
increases the esthetic of the person to a great
extent.
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