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Fracture treatment in atrophic mandible
Tratamiento de fracturas en mandibula atrofica

Ricardo Cienfuegos
Departamento de Cirugia Pldstica y Reconstructiva, Centro Médico ABC, Ciudad de México, México

Abstract

Background: Fractures of the atrophic mandible have been historically treated in various ways, from intermaxillary fixation to
internal fixation, some cases require bone grafts. Besides, the Luhr classification serves as a guide to select the type of treat-
ment. Objective: To show the treatment of fractures in atrophic mandible with plates and screws, and the potential indications
of bone graft in this type of fractures. Method: We presented a serie of 17 patients with atrophic mandible treated with plates
and screws, some of them no blocked system and other with locked screws. For patients in luhr classes Il and Ill cancellous
bone grafts were used, looking for best osteogenic response, harvesting for the proximal third of the tibia. Results: Postop-
erative progress was generally uneventful. Oral intake with purees was resumed 24 hours after surgery, as well as ambulation.
Fracture healing at 6 months was seen in 17 patients. One patient died before the 6-month time point as the result of a stroke.
Delayed union was diagnosed 3 months after surgery in another patient, who refused secondary treatment.
Conclusions: Treatment of fractures in atrophic mandibles with plates and screws is a reliable procedure. Luhr classification
provide useful guidance regarding the use of bone grafts for best osteogenic response in the fracture. This treatment allows
a quick restart of the feeding by mouth and movilization of the patients.
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Resumen

Antecedentes: Las fracturas en mandibula atrdfica han sido tratadas desde con fijacion intermaxilar hasta con osteosintesis.
Pueden requerir injertos dseos. La clasificacion de Luhr es una guia para orientar el tratamiento. Objetivo: Mostrar el
tratamiento de fracturas en mandibula atrdfica con placas y tornillos y las posibles indicaciones de uso de injerto 6seo en este
tipo de fracturas. Método: Se presenta una serie de 17 pacientes con mandibula atréfica fracturada tratada con placas y
tornillos, algunas con sistemas no bloqueados y otros bloqueados. En las de clase Il and Ill se aplicd injerto dseo esponjoso
para mejorar la capacidad osteogénica. El injerto se tomd del tercio proximal de la tibia, previa evaluacion radioldgica.
Resultados: La evolucion en general fue satisfactoria. Se inicid la via oral con papillas y los pacientes deambularon a las
24 h de posoperatorio. Se observd consolidacion en 17 pacientes. Hubo una defuncion por enfermedad vascular cerebral
antes de 6 meses. Una paciente tuvo retardo de consolidacion diagnosticado al tercer mes, pero no acepto tratamiento se-
cundario. Conclusiones: El tratamiento de las fracturas mandibulares atrdficas con placa y tornillos bajo concepto de carga
absorbida es un procedimiento confiable. La clasificacion de Luhr es dtil para orientar la utilizacion de injerto dseo, buscando
mejorar la capacidad osteogénica en la fractura. Este tratamiento permite un pronto reinicio de la via oral, asi como la movi-
lizacion de los pacientes.

Palabras clave: Fracturas mandibulares. Mandibula edéntula. Osteosintesis de fracturas. Injerto de hueso.
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|ntroduction

The treatment of fractures in atrophic mandibles has
been a challenging for quite a while. Factors such as
tooth loss, the degree of mandibular height loss (often
associated with maxillary loss), poor bone quality, and
changes to local circulation result in consolidation
disorders.

The increased life expectancy, along with a low
socio-economic level, limit the possibility of oral reha-
bilitation with implants as an adjunct therapy to reduce
bone loss.

Historically, atrophic mandibular fractures have
been treated using intermaxillary fixation, Gunning
splints, local wiring associated with rib grafts, bio-
implants, etc'2. In the 1970s and 1980s, the treatment
approach shifted to using dynamic compression
plates®, and then to non-compression plates with bi-
cortical screws (Prein, 1993) with autologous bone
grafts. Back in 1996, Luhr published a report on the
use of dynamic compression plates and categorized
mandibular atrophy based on height*: class | = 16-
20 mm, class Il = 11-15 mm, and class Ill < 10 mm
(Figs. 1 to 3). By the late 1990s, blocked or locked
systems were advised due to stability issues, and to
preserve bone biology'.

Method

The patients’ health records with facial fractures
treated at Hospital de Traumatologia y Ortopedia
Lomas Verdes, Instituto Mexicano del Seguro Social,
Mexico City, Mexico from January 2008 through De-
cember 2017 were retrospectively reviewed. During
this period, a total of 2549 patients with facial frac-
tures underwent surgical treatment, 834 of whom had
mandibular fractures as the sole injury or associated
with other facial fractures. Among these, 19 cases
showed atrophic mandibular fractures. The ages of
the 19 cases with atrophic mandibular fractures
(12 men and 7 women) ranged from 43 to 85 years
(mean, 65.3 years). Two patients with atrophic jaws
were excluded from this study as they had subcon-
dylar mandibular fractures, 1 as a sole injury and the
other ones associated with maxillary and orbital
fractures.

The mechanisms of injury included 14 falls, 4 motor
vehicle accidents, and 1 bicycle fall.

Table 1 illustrates the characteristics of the
17 patients included in the study.

Figure 1. Mandible with class | atrophy (16 mm to 20 mm) and fracture
of bilateral mandibular body.

Figure 2. Mandible with class Il atrophy (11 mm to 15 mm) and frac-
ture of bilateral mandibular body.

Results

All 17 patients were treated with osteosynthesis us-
ing plates and screws. Preoperative computed tomog-
raphy (CT) with thin slices (1 mm) showed mandibular
height at the fracture site and the deficiency of cancel-
lous bone at the fracture edges, which eventually
guided the decision on whether to use bone grafts or
not. Bone grafts, aimed at improving osteogenic re-
sponse at the fracture site, were harvested from the
proximal third of the tibia to minimize donor site mor-
bidity associated with the iliac crest. Patients who
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Figure 3. Mandible with class Ill atrophy (< 10 mm) and a unilateral
mandibular fracture.

received bone grafts had class Il and Il atrophy ac-
cording to Luhr’s classification.

Extraoral access was used in patients treated with
universal fracture plates (2.4 screws) due to the preci-
sion in plate adaptation and fracture simplification
using a small plate and 2.0 screws at the basal edge
(for the anatomical reduction of the fracture). In pa-
tients treated with locked 2.0 systems without grafts,
mandibular fractures were treated via intraoral access
(Fig. 4) due to the adaptability advantages of this plate
type. Subcondylar fractures were treated via retro-
mandibular access (Fig. 5) for osteosynthesis with
plates and screws. In cases involving bone grafts,
even with locked plates, extraoral access (Fig. 6) was
chosen to reduce the risk of graft contamination.

Locked systems with 2.4 screws were applied via
extraoral access. Osteosynthesis plates were secured
with 3 or 4 screws on each side of the fracture (Fig. 7).
In cases with bilateral fractures and a single plate, an
equal number of screws was placed in both angle-
ramus regions and the chin (Fig. 8).

Patients were given analgesics (IV paracetamol,
1 g/8 h) and antibiotics (oral clindamycin, 300 mg/8 h,
for 5 days). Patients with eligible intraoral access were
instructed to use alcohol-free chlorhexidine mouth-
wash 4 times/day for 3 weeks. Patients treated with
extraoral access, in addition to achieving careful he-
mostasis, had a suction drainage placed under the
platysma for 36 hours. Patients with condylar frac-
tures had a Penrose-type drain left in place for the
same amount of time.

The postoperative recovery of the patients was fa-
vorable. Oral intake resumed a few hours after the
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Figure 4. Intraoral approach to perform the osteosynthesis of the man-
dibular body.

Figure 5. Mandibular body fracture associated with a subcondylar
fracture.

procedure. Mobilization out of bed and ambulation,
including patients with bone grafts, began the morning
after surgery with minimal pain and uneventfully. Heal-
ing of both intra- and extra-oral accesses occurred
uneventfully, with no hematomas or seromas being
reported. All patients underwent imaging modalities
24 hours after the intervention.

Patients were discharged from the hospital 48 hours
after their surgery. They were evaluated in follow-up
appointments 1 and 2 weeks after surgery, and then,
1, 3, and 6 months later. Imaging controls were per-
formed at the 3- and 6-month visits. Among the 17 pa-
tients, one 73-year-old woman with hypertension and
a long history of smoking, with class | atrophy, showed
delayed consolidation at the 3-month evaluation. The
possibility of a bone graft procedure was discussed,
but the family declined treatment. An 86-year-old pa-
tient with class | atrophy and a benign tumor adjacent
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Table 1. Summary of the characteristics of the 17 patients, their fractures, associated injuries, and treatment used

Age (years) Gender Class Symphysis Parasymphysis Body

Angle Condyle Approach Implant

60 M | Right Intraoral 2.4 Universal plate

64 W | Left Extraoral 2.4 Universal plate

49 M | Right Subcondylar Left Extraoral 2.0 Blocked

43 M Il Yes Right Bilateral Articular Intraoral 2.0 Blocked

73 M | Left Right Intraoral 2.0 Blocked

79 W Il Left Extraoral 2.0 Blocked

Graft

63 M Left  Subcondylar Right Intraoral 2.0 Blocked
Extraoral

84 M Il Bilateral Subcondylar Left Extraoral 2.0 Blocked
Extraoral  Graft

52 M Yes Subcondylar Bilateral Intraoral 2.0 Blocked
Extraoral

86 W | Right Tumor Intraoral 2.0 Blocked

74 M Il Bilateral Extraoral 2.0 Blocked

Graft

55 M | Left Right Intraoral 2.0 Blocked

58 W | Left Right Extraoral 2.4 Blocked

69 M Il Right Extraoral 2.4 Blocked

85 W | Yes Right Intraoral  2.-2.0 Blocked

73 M | Bilateral Intraoral 2.0 (2) Blocked

65 M | Yes Right Left  Subcondylar Right Intraoral 2.0 Blocked
Extraoral

Figure 6. Extraoral approach used to treat a bilateral mandibular frac-
ture. Both fractures were pre-simplified with plates and short screws
at the basal edge before osteosynthesis with a locked plate and the
application of a bone graft.

to the fracture died of a stroke nearly 2.5 months after
surgical treatment. The remaining patients achieved
fracture consolidation.

Discussion

Historically, fractures in atrophic jaws have been
challenging to treat. For about 30 years, the most
common and effective approach has been the use of
plates and screws, with locked systems being the
preferred choice to thismdate. In atrophic jaws, factors
such as reduced contact surface, poor vascular sup-
ply, decreased bone quality, and patient morbidity are
known to reduce the chances of fracture healing®®.

As life expectancy increases, the elderly population,
especially those older than 65 years, is growing. It is
estimated that by 2050, the United States will have
approximately 85 million residents older than 65 years,
which will lead to more atrophic mandibular and maxil-
lary conditions. In this series, most fractures were due
to falls, which is common in older patients, as reported
by former studies®”.

Using Luhr’s classification can be helpful as a guide
to determine the type of material and the possible need
for bone grafting, in addition to preoperative CT scans.
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Figure 7. Unilateral mandibular fracture treated with a universal frac-
ture plate. Note the application of 3 screws in each segment.

Figure 8. Bilateral mandibular fracture treated with a single locked
plate, with 4 screws at each end and 2 screws in the anterior man-
dibular region.

Current topics of discussion include the use of
locked systems with mono- or bicortical screws due
to their angular stability, which requires less depen-
dence on screw anchorage to the bone. This makes
the use of monocortical screws a viable option.

Regarding the surgical approach, it is essential to
consider the reduction of the fracture, which can be
challenging depending on its location and pattern, the
presence of bilateral fractures (in the body), displace-
ment due to local muscle tension, the absence of
dental structures to restore dental occlusion, and the
need for bone grafting. In cases of atrophy, achieving
anatomical reduction through the application of small
plates and short screws intraoperatively (6 mm in
length and 2 mm in diameter) on the basal edge can
simplify the fracture. This is performed through extra-
oral transcervical access (aligned with neck folds),
positioned more caudally compared to the traditional
submandibular approach. Also, the initial dissection is

performed below the platysma. This approach reduc-
es the likelihood of damaging the facial nerve caudal
branches. Also, it is an easily identifiable plane of
dissection with minimal morbidity, which offers aes-
thetic advantages as it blends with the neck folds
while reducing fibrosis significantly.

When bone grafting is required to improve the qual-
ity of the consolidation process, preoperative CT
scans should be performed to assess mandibular
bone density at the fracture ends. The intentional
search for trabecular bone at the fracture ends should
be part of preoperative planning*®'°. Another aspect
that should be considered is whether mandibular dis-
section for plate application should be performed
sub- or supra-periosteally. Advocates for placing
plates on the periosteum argue that it does not reduce
mandibular vascular supply significantly, thus result-
ing in fewer consolidation disorders. While the sub-
periosteal application of osteosynthesis material
spares periosteal and muscular insertions on the
mandible lingual surface, it is enough to keep vascu-
larity and the consolidation process by avoiding peri-
osteal detachment on the mandible vestibular surface.
However, the mechanical stability achieved by man-
dibular osteosynthesis should not be underestimated,
as it can be beneficial for the consolidation process.
Former studies suggest the possibility of applying os-
teosynthesis to the mandibular basal edge®® to mini-
mize interference with prosthetic adaptation, provide
better soft tissue coverage over the plate, and reduce
the risk of surgical access dehiscence in cases of
intraoral access.

Conclusions

Fractures in edentulous mandibles are rare in our
environment. However, we should consider that their
incidence may gradually increase with the aging popu-
lation, poor oral hygiene habits, smoking, and low
economic status leading to inadequate dental
rehabilitation.

In case of such fractures, evidence shows that prog-
nosis is better when treated surgically through open
reduction and osteosynthesis using plates and screws
compared to closed or wired treatments. Among the
various osteosynthesis techniques available, the op-
tion that offers the best chance of successful consoli-
dation is using locked systems, even with profiles of
2 mm to 2.5 mm in thickness and with screws of 2 mm
in diameter. It is advisable to use long plates, placed
as a bridging effect over the mandibular body since it
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is the most common site of fracture in the atrophic
mandible, anchoring 4 screws at each end, for ex-
ample, angle-ramus and symphysis-parasymphysis,
which happen to be the 2 areas of the mandible with
better bone quality. In cases of bilateral body frac-
tures, osteosynthesis should occur with a single plate
covering both angles and the chin area, thus providing
enough mechanical stability to support the consolida-
tion process. We should mention that screws should
be placed in the angle-ramus area and others in the
chin, ideally 4 or, at least, 3 in each segment.

The use of bone grafts should be considered in
class Il and Il atrophies, where the contact surface is
small, and circulatory conditions are not optimal, as
well as in cases of decreased spongiosa at the frac-
ture ends, which can be detected through thin-slice
CT scans.

Regarding the donor site, taking spongy grafts from
the proximal third of the tibia has lower morbidity com-
pared to the iliac crest, and patients typically
experience less postoperative pain. A preoperative
radiographic evaluation of the tibia is essential to
avoid grafting from areas with poor bone quality. Also,
attention should be paid not to harvest the graft too
close to the tibial plateau to prevent stress fractures.

Surgical access is another crucial consideration.
Extraoral access is used for bilateral fractures and
fractures that require intraoperative simplification with
small plates and short screws. This access provides
excellent visibility and facilitates the surgical proce-
dure while preventing potential contamination of the
intraorally applied bone graft. Intraoral access is use-
ful for unilateral fractures of simple morphology that
do not require simplification or bone grafting. The use
of aluminum templates for plate contouring can be
beneficial in these cases, reducing material fatigue
from excessive manipulation during contouring.

Finally, we must consider that early treatment of
atrophic mandibular fractures benefits patients with
comorbidities. It facilitates prompt feeding, quick mo-
bilization and ambulation, and avoids prolonged ad-
mission, thereby reducing the deterioration of
these patients, which would result in higher health
spending.

We believe that the future looks promising, with
the potential use of resources that can simplify the
treatment of these injuries, improve their prognosis,

and reduce the morbidity of reconstruction proce-
dures. These resources may include bone morpho-
genetic protein, virtual planning, and the use of
locked systems tailored to the type of load-bearing
osteosynthesis'0-',
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