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Abstract
Atrophic mandible fracture treatment is associated with a high (20%) rate of complications such as nonunion. This 
is due to several factors: other vasculature, decreased bone mass, trabecular bone loss and changes in the process 
of osteogenesis. These processes progress with age and lead to a total change in the morphology and physiology 
of the atrophic mandible. Therefore, treatment of mandibular fractures in elderly patients is a bit different. A lack 
of clear standard procedures encourages surgeons to treat each patient individually. The authors, based on their 
own experience in the treatment of atrophic mandible fracture patients, describe how to treat these fractures and 
the possibility of using platelet-rich plasma (PRP). At the same time, they illustrate the above issue in a global lit-
erature review and two clinical cases. Platelet-rich plasma may be a valuable factor in stimulating healing in cases 
of complications of atrophic mandible fractures. Together with autogenous bone graft, it reduces the number of 
inflammatory complications and improves the quality of bone tissue continuity restoration. Production and appli-
cation of platelet-rich plasma is easy and therefore should be used, especially among elderly patients (Dent. Med. 
Probl. 2015, 52, 1, 101–106).
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In maxillofacial surgery, the most common 
disease entities are mandibular fractures. They are 
usually the result of traumatic events: battery, traf-
fic accidents or accidents at work. Another group is 
called pathological fractures of the mandible. They 
are the result of spontaneous disruption of bone 
tissue due to the ongoing pathological bone pro-
cesses, causing destruction and weakening of the 
structure of the bone tissue. This process also fre-
quently occurs among older patients and is caused 
by the loss of the mandibular cancellous bone and 
changes in its structure that progress with age.

Reduction in bone mass of the mandible and 
change in the vascularity proceeds with the loss 
of teeth. The inferior alveolar artery running in 

the mandibular canal stops playing a leading role 
in the vascularization of the mandible, the bone 
is nourished mainly by the periosteal blood ves-
sels. The amount of cancellous bone is reduced 
and consequently the flexibility of the mandi-
ble and its propensity to regenerate also declines. 
This achieves a  reduction of resistance of the 
mandible to injury, and also interferes with the 
healing of fractures and increases the number of 
complications.

The definition of a pathological fracture of the 
mandible includes fractures with preexisting path-
ological bone condition and in these cases con-
cerns patients of all ages. Another group includes 
pathological fractures that occur mainly in the el-
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derly, due to mandible bone loss. Even a small in-
jury may cause a bone to break. In this group the 
most direct cause of mandible fracture is a fall. Ex-
tending the life expectancy will cause an increase 
in the number of elderly people and thus the num-
ber of injuries [1, 2].

Among the causes of pathological fractures 
of the mandible, one should consider cysts, osteo-
radionecrosis, necrosis caused by inflammation 
and by chronic bisphosphonate therapy, metastat-
ic cancer, tumors caused by hematopoietic sys-
tem proliferative processes and processes of skin 
cancer infiltrating the mandible. Iatrogenic re-
sults such as third molar extractions are less like-
ly to cause fractures. Also, implants that are more 
widely used in prosthetic rehabilitation can cause 
pathological fractures of the mandible [1, 3–6].

Atrophic mandible is fracture-prone for sev-
eral reasons. One factor is a decreased blood flow 
and bone mass due to the loss of teeth. Bradley has 
described the subperiosteal plexus which is proba-
bly responsible for the nutrition of atrophic man-
dible. Using angiography he found that the inferi-
or alveolar artery is not significant in the nutrition 
of the mandible in elderly people. He hypothesized 
that the vascular supply to atrophic mandible in an 
older age group comes mainly from the subperi-
osteal plexus and therefore periosteal detachment 
during surgery may be associated with decreased 
bone vascularity. Also, the osteogenesis processes 
in atrophic mandible are smaller. All of these prob-
lems contribute to a  mandible structure weaken-
ing, and also adds to the difficulty of treatment and 
occurring complications. In the literature there is 
a classification of bone loss in the edentulous man-
dible: degree I  is a minor bone loss, the height of 
mandible at the level of premolars between 16 and 
20 mm, degree II is a moderate loss, the height of 
bone at the level of premolars about 11–15 mm, de-
gree III is a major bone loss, the height of bone at 
the premolar level is equal to or lower than 10 mm 
(Fig. 1), [7–10]. Cawood and Howell (8) have clas-
sified and described the residual ridge form as fol-
lows: class I  –  dentate, class  II –  post-extraction, 
class III – convex ridge form, with width of alve-
olar process, class IV – knife-edge form with ade-
quate height but inadequate width of alveolar pro-
cess, class V – flat-ridge form with loss of alveolar 
process, class VI – loss of basal bone that may be 
extensive but follows no predictable pattern.

Poor bone union of the atrophic mandi-
ble is caused by a reduced cross sectional area of 
bone, poor adhesion contact and dense, atrophic 
and moderately vascularized bone. In the litera-
ture, the amount of complications such as non 
-union and inflammation is assessed at 20% and is 
much higher than in dentate mandible. Nonunion 

is more common in degree II and III of the atro-
phy of the mandible. Other complications include 
the risk of screws loosening, miniplate fractures, 
wound dehiscence and nerve V shock. There is in-
sufficient scientific evidence to determine a stan-
dard treatment of atrophic mandible fractures, 
therefore each case must be considered individu-
ally [7, 11–13].

Since the 70’s, in orthopedics and surgery, there 
have been attempts to regenerate bone tissue and soft 
tissue with the use of growth factors present in blood 
platelets. The highest concentration of morphogenet-
ic proteins is in thrombocytes and this attribute is 
being used to stimulate tissue regeneration.

The authors describe two cases of surgical 
treatment of atrophic mandible fractures using 
platelet-rich plasma. At the same time, they illus-
trate the above issue in a global literature review.

Case Reports

Case 1
A 72-year-old man was admitted to the De-

partment of Maxillofacial Surgery because of 
pathological fractures of the body of the mandible 
on the left side. The orthopantomogram revealed 
a coexisting cyst in the fracture line (Fig. 2).

Under general anesthesia the patient under-
went surgery for cyst removal by extraoral access 
and osteosynthesis by using 2 titanium miniplates: 

class I

class II

class III

Fig. 1. Classification of 
bone loss in the atrophic 
mandible by Luhr
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one placed on the lateral side and the other on the 
lower side of the mandible. During the procedure, 
a small contact surface of bone mass of mandible 
fragments was found that was reduced by loss af-
ter enucleation of the cyst. After the surgery, the 
correct stability of bone fragments was obtained. 
The patient was suggested to have periodic check 
up. In the early postoperative period, there was no 
motion of bone fragments in the body of the man-
dible on the left side. After 5 months, there was 
pathological mobility in the operated area of the 
mandible but without inflammation of bone and 
soft tissue. On the follow-up orthopantomogram, 
there was no sign of miniplate rupture (Fig. 3).

Half a  year after the first treatment, the pa-
tient was subjected to reoperation. Under gen-
eral anesthesia with extraoral access, the frac-
ture was opened. The fixation was removed and 
a  fracture of the miniplate on the lateral surface 
of the mandibular body was revealed (Fig. 4). The 
bone fragments were purified of fibrous tissue and 
a bone graft from the iliac crest on the right side 
was taken. Autogenic platelet-rich plasma from 
the patient’s blood was obtained by using a set of 
GPS.  Bone reconstruction was performed by us-
ing an attachment of bone and PRP and then bone 
splinters were stabilized with a reconstructive plate 
(Fig. 5). The patient was kept under observation for 
6 months. Clinically and radiologically, there was 
no movement in the body of the mandible.

Case 2
A 63-year-old patient with pre-existing inter-

nal diseases was admitted to the Department of 
Maxillofacial Surgery because of extensive man-
dibular cyst in the anterior region, complicated by 
pathological fracture of the mandible on the right 
side (Fig.  6). The patient had multiple workloads 
on the circulatory system. After cardiologic con-
sultation, the patient was referred for surgery. Un-
der general anesthesia with intubation through 
the nose, the patient underwent mandible cyst re-
moval. During the procedure, pathological frac-
tures of the mandibular body on the right and left 
side were found, and extensive destruction of bone 
tissue that prevented using miniplates (Fig.  7).  
A  double osteosynthesis was performed by us-
ing bone sutures and the bone defect was filled in 
with PRP concentrate with the use of a  GPS set 
(Fig. 8). During the first few weeks after the sur-
gery there was a little mobility in the body of the 
mandible on the anterior region, which gradually 
diminished. After another 5–6  weeks, there was 
no longer any pathological mobility in the man-
dible. After 6 months an orthopantomogram was 
taken (Fig. 9).

Fig. 2. Orthopantomogram – pathological mandibular 
fracture on the left side, coexisting cyst in the fracture 
line

Fig. 3. Orthopantomogram – after surgical enucleation 
of cyst and osteosynthesis with miniplates

Fig. 4. Intraoperative view – cleaned bone splinters, 
prepared for osteosynthesis

Fig. 5. Secondary fracture fixation with plate and 
autogenous graft from the iliac crest and the PRP
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Discussion
Treatment planning should take into account 

that the greater the degree of loss, the more fre-
quent the complications such as nonunion. This 
should be considered when deciding how to treat 
the patient. The choice is surgery –  an open re-
duction and osteosynthesis –  or conservative-or-
thopedic treatment. Most surgeons believe that the 
open method gives better results than conserva-
tive treatment. However, a large detachment of the 
periosteum can cause disturbances in bone vascu-
larization and reduce the effectiveness of open re-
duction and osteosynthesis. These problems are 
exacerbated in patients with systemic diseases, es-
pecially cardiovascular and respiratory problems, 
so, especially in those patients, conservative treat-
ment should be considered. The choice between 
conservative management and osteosynthesis also 
depends on the displacement of bone fragments. 
The conservative procedure should be considered 
rather in cases of small displacement of bone frag-
ments. The most frequently-used method is to at-
tach the patient’s dentures to the body of the man-
dible using 3 circummandibular wires. The gen-
eral rule in circummandibular wires is that they 
cannot be applied very close to the fracture line. 
If maxillomandibular fixation is taken into con-
sideration, circummandibular wires may be ap-
plied on the zygomatic arches and the front edge 
of the piriform aperture. In cases when the patient 
doesn’t have dentures, Gunning-style splints are 
fabricated. In some situations, with a soft diet and 
reduction in the mobility of the lower jaw, treat-
ment without stabilizing the bone fragments can 
be performed. Conservative management does not 
affect blood supply to the bone and may be rec-
ommended for patients medically unfit for general 
anesthesia and complicated surgery. Inflammato-
ry complications occur less often than in the open 
method. Most authors believe that osteosynthe-
sis should be the choice of treatment and orthope-
dic procedures reserved for patients with medical 
problems unfit for surgery and general anesthesia 
or with small displacement and severe bone atro-
phy (class II and III) [11, 14, 15].

Open reduction of bone fragments and os-
teosynthesis can be performed with an extraoral 
or intraoral approach. The advantage of the in-
traoral approach is the lack of external scarring 
and a small risk of facial nerve paralysis. Howev-
er, the risk of infection is higher, which is impor-
tant when using autogenous bone graft. Reposi-
tioning of bone fragments is easier from an extra-
oral approach. Also, periosteal detachment, which 
is smaller than in the intraoral approach, can af-
fect the quality of bone healing. The extraoral ap-

Fig. 6. Orthopantomogram – cyst in the anterior man-
dible, pathological mandibular fracture on the right 
side

Fig. 7. Extensive destruction of bone, loss after enucle-
ation of the cyst

Fig. 8. Platelet rich plasma application to bone loss 
with a GPS set

Fig. 9. Orthopantomogram – 6 months after surgery
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proach should be preferred for large displacements 
around the angle and when graft or another factor 
stimulating healing is taken into consideration. 
The intraoral approach is used to treat small dis-
placements in the anterior part of the body of the 
mandible. Luhr et al. [7], due to the lack of perios-
teal detachment, prefers supraperiosteal fixation. 
However, most authors agree that this is an un-
proven and unjustified method. According to one 
study, it does not increase the blood supply, lack of 
visibility makes fragment repositioning difficult, 
and the location of the anastomosis prevents the 
use of bone graft [16].

A general rule in atrophic mandible osteosyn-
thesis is that the greater the degree of bone loss, 
the more rigid the fixation. Compression plates 
are rarely used in the treatment of these fractures. 
In recent years, many medical centers have started 
using reconstruction plates with bicortical screws. 
The best area suitable to screw placement is the ra-
mus of the mandible and mandibular symphysis, 
due to higher bone mass. It must be remembered 
that bicortical screws can cause damage to the al-
veolar nerve and may also contribute to fracture of 
the mandible at the reconstruction site. The disad-
vantage of this technique during surgery is a large 
detachment of the periosteum and bad plate adap-
tation to displaced fragments of the thin atrophic 
mandible. And there are distance consequences: 
mucosal compression between the reconstruction 
plate and denture plate and problems associated 
with the use of prosthetic restoration. Tiwana et 
al. [12] used bicortical screws with size 2.0 plates. 
These authors believe that, in this way, a  suffi-
cient stiffness of plate fixation is achieved and at 
the same time it avoids defects of the reconstruc-
tion plate. The use of miniplates causes the least 
damage to the periosteum, but it is difficult to ob-
tain sufficient stiffness. Therefore, at least 2 mini-
plates should be used. If the height of the man-
dibular body exceeds 10 mm, one above the other 
can be placed. However, in class II and III there is 
not enough space, in which case one miniplate is 
placed on the lateral surface of the mandible and 
the other on the lower surface [2–4, 17–19].

Another important issue in the treatment of 
atrophic mandible fractures and fracture complica-
tions is the use of bone grafts. In 1973, Obwegasser 
used a rib graft. The tibia is also a common site of 
bone graft harvest, however the best technique of 
obtaining autogenous bone graft is bone harvested 
from the iliac crest using Tessier’s method. We have 
to take into account that atrophic mandible frac-
ture patients are often elderly with medical prob-
lems and expanding treatment is not always pos-
sible. Bone graft harvest is usually planned in cas-
es of secondary surgery with nonunion [10, 12, 19]. 
Mooren et al.  [17] in a  group of 20  patients who 
were treated with surgical intervention and man-
dible reconstruction, demonstrated the usefulness 
of the autogenous bone graft in combination with 
autogenic platelet-rich plasma. These authors state 
that the use of PRP significantly reduces the num-
ber of infections. At the end of the last century, or-
thopedics and surgery began to use the potential 
of growth factors contained in platelets. The Lynch 
rule, according to which 3 factors are needed for 
the regeneration of bone tissue: bone scaffold, mor-
phogenetic proteins and stem cells, led to combin-
ing platelet-rich preparations with synthetic and 
the patient’s own bone to restore the continuity of 
the bone. PRP can also be used in the treatment of 
soft tissue, burns and chronic ulcers. In maxillofa-
cial surgery, tests in implantology and bone defects 
after cyst removal were positive [15, 20–22].

The use of PRP as an osteoinductive factor in 
the treatment of fractures of the edentulous man-
dible seems to be a supportive method, and some-
times it can even be an alternative to bone graft. 
Platelet-rich plasma production is relatively simple, 
and the application does not require any additional 
procedures for the preparation of the patient.

To summarize, atrophic mandible fracture 
treatment is affected by a  lot of complications, 
most commonly nonunion. There are no clear, 
standard procedures in atrophic mandible frac-
ture treatment. The use of PRP in the surgical 
treatment of atrophic mandible fractures may 
contribute to a  decrease in the number of com-
plications.
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