
CASE REPORT

A mandibular body fracture related to
mouth-opening training in a dialysis patient

Maxillofacial fractures in the elderly have been recently
increasing as a consequence of their increased life span
and more active lifestyle (1–4). In the elderly, maxillo-
facial fractures often occur by falling, related to phys-
iologic consequences of aging such as a reduced ability to
balance and to avoid environmental hazards, the pres-
ence of systemic disease and the use of drugs (2, 5). In
falls, a traumatic impact is typically applied to the
symphyseal region of the mandible and causes fractures
directly at the site of the impact or indirectly at the
condylar process (6). In an atrophic or edentulous
mandible, the impact may induce body fractures (7, 8);
however, even in atrophic mandibles, body fractures
without obvious trauma or during mastication rarely
occur (9) unless there is a pathologic condition in the
mandible.

In this paper, we reported a mandibular body fracture
related to mouth-opening training in a dialysis patient.
In this patient, a medically compromised condition
under long-term dialysis was considered a predisposing
factor, which made the atrophic mandible more suscep-
tible to the stress related to mouth-opening training.

Case report

A 61-year-old male patient was referred to our clinic for
the evaluation of mandibular fracture. The patient had
been performing mouth-opening training up to three
fingerbreadth of interincisal distance without using
device for a temporomandibular joint disorder for a
couple of weeks. The patient had noticed pain in the

right mandible and difficulty in mouth opening a week
previously. The patient consulted a dental clinic and
fracture of the mandible was identified. The patient had
no idea when the fracture occurred. On examination, the
right lower face was slightly swollen with tenderness at
the right lower border of the mandible. Hypoesthesia of
the right lower lip was also observed. Intraorally, a bone
step was palpable on the alveolar ridge of the right
mandible, but mobility at the fracture site was not
marked. The mandible was atrophic in the body region
with only four anterior teeth left. Panoramic X-ray
examination revealed a moderately displaced fracture in
the right molar region of the mandible (Fig. 1). The
diagnosis of mandibular fracture at the right body was
made. The patient had no severe pain or difficulty in
eating using a partial denture. The bone fragments were
in contact in spite of moderate displacement without
marked mobility during function, suggesting the main-
tenance of periosteal sheath continuity. The patient had
received dialysis for 17 years due to chronic kidney
disease and had also been treated with warfarin potas-
sium and aspirin after aortic valve replacement; there-
fore, the patient was followed up under restricted mouth
opening. Condition of the fracture line was monitored by
panoramic X-ray examination. Further displacement of
the bone fragments did not occur. Osteosynthesis with
bone remodeling was confirmed after 6 months by X-ray
examination (Fig. 2). No complication requiring further
treatment occurred during the follow-up period. The
patient was in a good condition with only slight
hypoesthesia of the right lower lip.
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Abstract – A mandibular body fracture related to mouth-opening training in a
dialysis patient is reported. A 61-year-old male patient had noticed pain in the
right mandibular body and difficulty in mouth opening a week previously.
The patient had been performing mouth-opening training for a couple of weeks.
The right lower face was slightly swollen with tenderness at the right lower
border of the mandible. Hypoesthesia of the right lower lip was also observed. A
bone step was palpable on the alveolar ridge of the right mandible, but mobility
was not marked. The mandible was atrophic in the body region with only
four anterior teeth left. Panoramic X-ray examination revealed a moderately
displaced fracture in the right molar region of the mandible. The patient had no
severe pain or difficulty in eating using a partial denture. The patient had
received dialysis for 17 years and had also been treated by warfarin and aspirin.
The patient was followed up under restricted mouth opening. Osteosynthesis
with bone remodeling was confirmed after 6 months by X-ray examination.
No complication requiring further treatment occurred during the follow-up
period. In this patient, a medically compromised condition under long-term
dialysis is considered a predisposing factor, which made the atrophic mandible
more susceptible to the stress related to mouth-opening training.



Discussion

A case of mandibular body fracture without an
obvious traumatic impact is reported. Spontaneous
fracture of the mandible is not commonly encountered
even in an atrophic or edentulous mandible, although
such cases may be underreported (9). It was not clear
why the fracture occurred in the present case but
several local and general factors are considered to have
contributed.

One factor was atrophy of the mandible itself. The
patient was almost edentulous with only four anterior
teeth left and the mandible was relatively atrophic in the
body region. After loss of teeth, the mandible usually
becomes atrophic by decreasing body height and loss of
bone volume (8, 9). Such changes are also accompanied
by reduced vascularity or decreased blood flow as a
consequence of aging (10–12). This loss of bone mass
and reduced vascularity is thought to decrease the
strength of the mandible and to make it more susceptible
to a traumatic force (10).

The second factor was the medically compromised
condition of the patient. The patient had been receiving
dialysis for 17 years due to chronic kidney disease. It is
well known that dialysis patients show several metabolic
and hormonal abnormalities, including decreased renal
synthesis of 1,25(OH)2D3, hyperphosphatemia, hypocal-

cemia, increased secretion of parathyroid hormone,
chronic metabolic acidosis, premature hypogonadism,
and, more recently, recognized 25(OH) vitamin D
deficiency (13). These abnormalities may adversely affect
the bone remodeling process in one or more of the
following ways by increasing bone resorption, decreasing
bone formation or impairing osteoid mineralization (13).
These changes in bone remodeling have the potential to
accelerate the deterioration of the bone microstructure
that accompanies normal aging and therefore may
decrease bone quality and strength and increase fracture
susceptibility (13–15). The patient had also been taking
oral anti-coagulants, warfarin potassium and aspirin,
after aortic valve replacement a year previously. War-
farin, an antagonist of vitamin K, interferes with
c-carboxyglutamate formation and consequently inhibits
the accumulation of osteocaltin in the extracellular
matrix (16). Therefore, warfarin may have potential to
induce osteoporosis, although there is insufficient evi-
dence of this as yet (17, 18).

The third factor was the stress applied to the
mandible. Since the patient did not recognize the
moment of the fracture, it is not likely that the fracture
occurred as the result of an obvious traumatic impact
on the mandible. The patient had been performing
mouth-opening training for a couple of weeks before
noticing pain in the right mandible. Therefore, we

Fig. 1. Panoramic X-ray film at the
first visit. A moderately displaced
fracture was found in the right
mandibular body.

Fig. 2. Panoramic X-ray film 6 months
after the first visit. Osteosynthesis
with bone remodeling was observed at
the fracture site.
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consider that accumulation of the stress related to
mouth-opening training on the atrophic body of the
mandible bounded anteriorly by depressors and poste-
riorly by the elevator muscles is responsible for the
fracture under the medically compromised condition
described above (9).

In fractures of the atrophic mandible, special con-
sideration is necessary for treatment. There has been
debate on the treatment modalities for atrophic/eden-
tulous mandibular fractures (19). Most recent studies
recommended surgical treatments such as open reduc-
tion and rigid internal fixation under proper manage-
ment (20–23), although conservative treatments such as
maxillomandibular fixation are also a viable option
(10). In the present case, several factors were taken into
account to choose the treatment modality. The patient
had no severe pain or difficulty in eating. Bone contact
without marked mobility during function in spite of
moderate displacement suggested the maintenance of
periosteal sheath continuity to allow spontaneous heal-
ing. In contrast, disruption of the blood supply by open
reduction may lead to poor wound healing or nonunion
of the fracture (3, 10). The medically compromised
condition was also a great concern for the development
of complications as well as the physical stress on the
patient by the treatment itself (4); therefore, the patient
was followed up under restricted mouth opening.
Osteosynthesis with bone remodeling was achieved
successfully without any complication requiring further
treatment. Although, panoramic X-ray was used to
monitor the healing of the fracture site, cone beam
computed tomography might be better for the early
confirmation of osteosynthesis if available.

In conclusion, a mandibular body fracture related to
mouth-opening training in a dialysis patient was
reported. A medically compromised condition under
long-term dialysis was considered a predisposing factor
that made the atrophic mandible more susceptible to the
stress related to mouth-opening training.

References

1. Goldschmidt MJ, Castiglione CL, Assael LA, Litt MD.
Craniomaxillofacial trauma in the elderly. J Oral Maxillofac
Surg 1995;53:1145–9.

2. Gerbino G, Roccia F, De Gioanni PP, Berrone S. Maxillo-
facial trauma in the elderly. J Oral Maxillofac Surg 1999;57:
777–82.

3. Sidal T, Curtis DA. Fractures of the mandible in the aging
population. Spec Care Dentist 2006;26:145–9.

4. Chrcanovic BR, Souza LN, Freire-Maia B, Abreu MH. Facial
fractures in the elderly: a retrospective study in a hospital in
Belo Horizonte, Brazil. J Trauma 2010;69:E73–8.

5. Fasola AO, Obiechina AE, Arotiba JT. Incidence and pattern
of maxillofacial fractures in the elderly. Int J Oral Maxillofac
Surg 2003;32:206–8.

6. Yamamoto K, Kuraki M, Kurihara M, Matsusue Y, Muraka-
mi K, Horita S et al. Maxillofacial fractures resulting from falls.
J Oral Maxillofac Surg 2010;58:1602–7.

7. Amaratunga NA. A comparative study of the clinical aspects of
edentulous and dentulous mandibular fractures. J Oral Max-
illofac Surg 1988;46:3–5.

8. Bruce RA, Ellis E 3rd. The second Chalmers J. Lyons Academy
study of fractures of the edentulous mandible. J Oral Maxillo-
fac Surg 1993;51:904–11.

9. Cope MR. Spontaneous fracture of an atrophic endentulous
mandible treated without fixation. Br J Oral Surg 1982;20:22–30.

10. Barber HD. Conservative management of the fractures atrophic
edentulous mandible. J Oral Maxillofac Surg 2001;59:789–91.

11. Bradley JC. Age changes in the vascular supply of the mandible.
Br Dent J 1972;132:142–4.

12. Bradley JC. A radiological investigation into the age changes of
the inferior dental artery. Br J Oral Surg 1975;13:82–90.

13. Nickolas TL, LeonardMB, Shane E. Chronic kidney disease and
bone fracture: a growing concern. Kidney Int 2008;74:721–31.

14. Amling M, Grote HJ, Vogel M, Hahn M, Delling G. Three-
dimensional analysis of the spine in autopsy cases with renal
osteodystrophy. Kidney Int 1994;46:733–43.

15. Schober HC, Han ZH, Foldes AJ, Shih MS, Rao DS, Balena R
et al. Mineralized bone loss at different sites in dialysis patients:
implications for prevention. J Am Soc Nephrol 1998;9:1225–33.

16. Gage BF, Birman-Deych E, Radford MJ, Nilasena DS, Binder
EF. Risk of osteoporotic fracture in elderly patients taking
warfarin: results from the National Registry of Arterial
Fibrillation 2. Arch Intern Med 2006;166:241–6.

17. Woo C, Chang LL, Ewing SK, Bauer DC. Single-point
assessment of warfarin use and risk of osteoporosis in elderly
men. J Am Geriatr Soc 2008;56:1171–6.

18. Mazziotti G, Canalis E, Giustina A. Drug-induced osteoporo-
sis: mechanisms and clinical implications. Am J Med 2010;123:
877–84.

19. Nasser M, Fedorowicz Z, Ebadifar A. A Cochrane systemic
review finds no reliable evidence for different management
options for the fractured edentulous atrophic mandible. Gen
Dent 2008;56:356–62.

20. Marciani RD. Invasive management of the fractured atrophic
edentulous mandible. J Oral Maxillofac Surg 2001;59:792–5.

21. Ellis E 3rd, Price C. Treatment protocol for fractures of the
atrophic mandible. J Oral Maxillofac Surg 2008;66:421–35.

22. Aziz SR, Najjar T. Management of the edentulous/atrophic
mandibular fracture. Atlas Oral Maxillofac Surg Clin North
Am 2009;17:75–9.

23. Madsen MJ, Haug RH, Christensen BS, Aldridge E. Manage-
ment of atrophic mandible fractures. Oral Maxillofac Surg Clin
North Am 2009;21:175–83.

320 Yamamoto et al.

� 2011 John Wiley & Sons A/S



This document is a scanned copy of a printed document.  No warranty is given about the accuracy of the copy.

Users should refer to the original published version of the material.


