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ABSTRACT

Atrophic edentulous mandible fractures in geriatric patients have low inci-
dence but present several biological and biomechanical peculiarities that produce a
nonunion rate of around 20%. Surgical extraoral approaches for internal fixation of
these fractures can be transcervical or by one or two submandibular incisions. Two
patients sustaining multiple fractures in atrophic edentulous mandible are presented:
the first patient was 72-years-old, treated by two submandibular incisions, and the
second was 81-years-old, treated by transcervical approach. We discuss the advantages
and drawbacks of each approach and their indications according to the Luhr et al

(1996) atrophy index.
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Atrophic edentulous mandible fractures repre-
sent a subset of facial injuries that are sustained by
older victims'™® in whom perioperative management
is different from that of younger patients and is often
described as more complex.z_4 Their frequency is
low and considered to be less than 1% of all facial
fractures.”

Several techniques are described in the literature
for atrophic mandible fractures fixation: miniplates,8’9
titanium mesh,®! and rigid pla'ces.1’3’6’7’11 The surgical
choices for approaches normally consider intraoral and
extraoral approaches. Some authors support the intraoral
approach,”®'? some extraoral,’ and others found no
differences between them.'®

The aim of this article is to report two
cases and to compare the differences between
the submandibular and transcervical approaches in
geriatric patients with multiple fractured atrophic
mandibles.

CASE REPORTS

Case 1

A 72-year-old man was referred to the University
Hospital in June 2004 as a fall victim. After extraoral
exam, mandibular X-rays showed two fractures at the left
mandibular body, one in the left subcondylar region with
minimal displacement and one at the right mandibular
body (Figs. 1 and 2). The patient presented mouth-
opening limitation, and besides the painful symptoma-
tology during palpation, the patient reported dysphagia
and paresthesia of the mental nerve bilaterally and stated
that he did not wear dental prosthesis.

The patient was an insulin-dependent diabetic
with medically controlled hypertension. The labora-
tory tests were normal except for hyperglycemia,
which was far above normal. The patient remained
in the hospital for 12 days, until his condition was
controlled. Meanwhile, the patient was examined by a
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Figure 1 Preoperative posteroanterior mandibular radio-
graph.

cardiologist and an anesthesiologist to determine his
surgical risk and American Society of Anesthesiolo-
gists (ASA) classification; he was rated as ASA III
with a surgical risk of 2.

The patient was anesthetized with nasotracheal
general anesthesia. Because he didn’t wear dental pros-
theses in the preoperative period, anatomic reduction of
the fractured segments was the treatment of choice.
Because the left subcondylar fracture had minimal dis-
placement and did not cause significant mouth-opening
limitation, it was not surgically treated. Two independ-
ent submandibular approaches were made.'* The frac-
tures were reduced and stabilized with noncompression
2.4-mm reconstruction plates with bicortical screws
(Figs. 3 and 4). Plane sutures were performed and
compressive dressings applied. No drains were used.

The patient recovered well in the postoperative
period, which included use of diabetic and antihyper-
tensive medications besides the usual postoperative med-
ication. The immediate postoperative radiograph
showed proper positioning of the segments (Fig. 5),
and the 2-month panoramic radiography demonstrated

Figure 2 Preoperative lateral obligue mandibular radio-
graph.

Figure 3 Left side reduced and fixed by a 2.4-mm recon-
struction plate.

that reduction was maintained (Fig. 6). The subcondylar
fracture was treated with physiotherapy in the post-
operative period."”® The patient has 46 months of fol-
low-up, with ~34 mm of mouth opening without
functional limitation. The osseous height at the site of
the fracture was determined by reassessment,>”"12 pre-
senting 14 mm at its lowest point and rated as class II

according to Luhr et al'? classification.

Case 2
An 81-year-old woman was referred to the University
Hospital after a fall. An oral exam and mandibular
X-rays (Figs. 7 and 8) revealed two fractures of the
mandibular bodies, one on each side. The patient pre-
sented mouth-opening limitation and bilateral lower-lip
paresthesia. According to Luhr et al'? classification, the
patient presented a class III atrophic mandible and its
height at the lowest point was 5 mm.

Medical evaluation found no significant systemic
illness, and the anesthesiologist labeled the patient
as ASA class II. The patient was anesthetized with
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Figure 4 Right side reduced and fixed by a 2.4-mm recon-
struction plate.
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Figure 5 Segments properly positioned in the postopera-
tive posteroanterior mandibular radiograph.

nasotracheal general anesthesia. A transcervical approach
was performed to expose the fractured segments (Fig. 9).
Simplification of the fractures was made with temporary
stabilization (Fig. 10), with application of simple hard-
ware allowing correct adaptation of a single 2.4-mm
reconstruction plate fixed by bicortical screws (Fig. 11).
After removal of the hardware used for simplification,
layered suture closure was performed and compressive
dressing applied. No drains were used.

Figure 7 Preoperative posteroanterior mandibular radio-
graph.

The patient recovered well in the postoperative
period, using regular postsurgical medication. The
immediate postoperative radiograph showed proper
segment alignment (Fig. 12). In the follow-up, the
patient had no complaints, except of the impossibility
to extend her neck (owing to the cervical scar
contraction) and the bilateral lower-lip paresthesia.
After proper physiotherapy, the patient was able to
restore her normal neck function, but the lower-lip
paresthesia was still noticeable 29 months after the
operation.

Figure 6 Two months panoramic X-ray.
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Figure 10 Fractures simplification.

Figure 11 Fractures reduced and fixed by a single 2.4-mm
reconstruction plate.

DISCUSSION
Various factors may contribute to the weakening of the
mandible in this age group,2 including biological and
biomechanical factors.” Biologically, there is a reduced
vascularity or decreased blood flow in the c:ldf:rly.2’7’16
Also, loss of the teeth, which in many older patients
occurs at an early age, leads to subsequent loss of bone
mass.>>>” Bradley'® hypothesized that the subperios-
teal plexus is probably the major supply to the mandible,
and the elevation of the periosteum during the surgery
may seriously impair the vascular supply to the bone,
resulting in nonunion of fractures treated by open
reduction and direct osseous fixation. Concerning the
systemic biological problems related to this patient
population, systemic diseases associated with advancing
age, osteoporosis, and change in bone quality should be
included.”®

Biomechanical considerations include the loss
of the buttressing effects associated with diminished
bone height of the atrophic edentulous mandible, as
well as the stability associated with the specific form of

Figure 12 Postoperative posteroanterior mandibular
radiograph.



APPROACHES FOR MULTIPLE FRACTURED ATROPHIC MANDIBLES/PEREIRA ET AL

23

fixation.”>”"1>1® Because of the unfavorable conditions
produced by the reduced cross-sectional and smaller
contact areas of the fractured ends, as well as the
usually dense and sclerotic bone that is poorly vascu-
larized, prolonged fracture healing can be ex-
pected_4,6,8,9,12,16,18,19

Older patients with these types of fractures will
generally have significant health problems that may not
support general anesthesia or a long procedure.”**°
Advanced age (i.e., older than 85 years) is considered a
risk factor for patients with severe multiorgan dysfunc-
tion.”! However, chronologic age should not be consid-
ered a contraindication to skillfully administered
anesthetic and invasive surgery.>*?

The relative amount of displacement of the frac-
tured segments is obviously a determining factor to
conservative or surgical treatment.” Invasive surgical
treatment management of the atrophic mandible body
fracture should be considered when closed techniques
have a high likelihood of malunion/nonunion or result-
ing in continued oral functional impairment for the
pattient.S The current literature suggests that more in-
vasively treated fractures have a greater likelihood of
complications and increased general morbidity. Unfortu-
nately, it is impossible to ascertain how patients who
were treated more invasively would have done if left
untreated to a dysfunctional endpoint.5

Though immediate treatment is not necessary in
isolated edentulous mandibular fractures,’ delaying the
management of an edentulous mandible fracture for
several weeks may be a very prudent alternative for
compromised patients. Identifying comorbid conditions
and optimizing the trauma victim’s cardiorespiratory and
general systemic health are critical initiatives to reduce
morbidity and mortality in the high-risk patient.5 In
agreement with the literature, it was necessary to post-
pone the surgical intervention for 12 days in the first
case, until the patient was stable and could be operated.

The term edentulous made comparing the results
of different treatment modalities difficult.” Luhr et al'?
defined that a mandible with a height at the fracture site
of 20 mm or less is atrophic and proposed a compre-
hensive classification (Table 1).

The transcervical incision provides maximum ex-
posure of the mandible with one incision instead of
multiple extraoral and intraoral incisions for bilateral
mandibular procedures.”® The transcervical access pro-
vides complete and uninterrupted visualization of the

Table 1 Atrophic Mandible Classification

Class Height (mm)
|. Moderate atrophy 16-20

II. Significant atrophy 11-15

[Il. Extreme atrophy <10

Adapted from Luhr et al.’?

mandible as a whole. Plating and grafting can be accom-
plished without any exposure limitations; recipient ves-
sels are easily exposed for microsurgical anastomosis;
injury to the facial nerve is less likely compared with the
limited isolated extraoral approaches; and the mental
nerve is not jeopardized. Postoperatively, wound healing
is good due to the robust blood supply to the skin and
platysma.13 The skin incision between hyoid bone and
thyroid cartilage falls in the upper neck crease, well away
from a tracheotomy site, and typically heals without any
venous congestion. Cosmetically, the scar is acceptable,
especially when the incision is hidden in neck creases. ™

The transcervical approach also facilitates recon-
struction plate fixation in the mandibular lower border in
cases where it is not possible to fix the plate in the lateral
border due to insufficient height in extremely atrophic
mandibles (class III from Luhr et al’). Moreover, in
these class III cases, longer plates should bridge to the
areas that have sufficient bone height, normally
the symphysis and angle/ramus regions,zo’23 restoring
the appropriate mandibular contour, even if the fracture
area has no screws nearby due to insufficient height. The
most common site of fractures in edentulous mandible is
the mandibular body.3’9’13

The drawbacks of the transcervical approach are
transient motor disturbances; temporary or permanent
sensory loss; soft tissue infection; hematoma; scarring;
fistula formation; orocervical fistula; and seroma forma-
tion.’® Another disadvantage is the necessity of major
periosteal detachment, which significantly compromises
the blood supply of the atrophic mandible, especially
when rigid plates are used to fix the fracture.®?°

The submandibular alpproatch14 has lower mor-
bidity, is quicker to perform, provides easier adaptation
of rigid fixation plates, and requires fewer sutures.
Limited vision, multiple skin incisions, and more visible
skin scars as compared with the transcervical approach
are among its disadvantages.

The choice of the osteosynthesis is based on the
type of fracture and the condition of the surrounding
tissues.” Rigid fixation allows free movement of the
mandible, normal speech, and immediate resumption of
a soft solid diet, providing greater comfort for the
patient.12 This seems to be the most important factor
in the fracture healing, particularly in fractures of the
edentulous atrophic mandible.>*!2 In contrast to den-
tate mandibles, tension, neutral, and compression zones
are situated closely together due to the reduced height of
the bone, ! making it more prone to complications.“’g’12
Consequently, the plates must carry a full function load
(“load-bearing”) in the healing period and counteract the
masticatory forces.”>** If miniplates are intended to be
functional, they should be positioned in the tension
border of the mandible to counteract the muscle pull
exerted by the suprahyoid muscles.’® This could com-
promise the patient’s function in the postoperative
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period due to trauma promoted by the prosthesis or solid
food over the thin mucosa overlying the plates.25

The locking plate/screw systems is probably the
best device to fix fractured atrophic mandibles nowadays,
as it shares the functional load with the bone, provides
greater stability, does not require perfect adaptation, and
decreases inflammatory complications from loosening
hardware.'®*

Finally, fracture stability, immediate function,
and control of systemic deficits will result in the lowest
morbidity in the management of edentulous mandible
fractures,?? with long-term maxillomandibular fixation
unacceptable nowadays, especially in systemically com-
promised pattien'cs.L12

CONCLUSION

The importance of the preoperative evaluation of the
patient (i.e., ASA; surgical risk) and the correct choice of
the fixation material are paramount for a postoperative
period without complication. Class III multiple frac-
tured atrophic mandibles are probably an indication for
transcervical approach, as they require longer rigid plates
for fixation, which would protect fragile areas. In cases
where atrophic mandible was labeled as class I or II, the
isolated submandibular approaches present good results,
if the fractures are sufficiently distant from each other.
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