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Abstract
Purpose: To review 27 cases of pathological fractures of the mandible.

Methods: A retrospective study was undertaken to analyze the etiology, site, treatment methods, 
and prognosis of pathological mandibular fractures (from 1993 to 2015) at Hospital of Stomatology, 
Wuhan University.

Results: Pathological mandibular fractures were most associated with iatrogenic factor (11 
cases), such as rim mandibulectomy, cyst enucleation or third molar extraction, followed by 
osteoradionecrosis of mandibles (7 cases), bone destruction resulting from benign or malignant 
tumors (5 cases) and osteomyelitis (4 cases). The predominant site was the mandibular body (23 
fractures, 82.14%), followed by the angle/posterior molar region (4 fractures, 14.29%), and one 
condyle (3.57%). Several methods were used to treat the fractured mandibles. Fourteen cases 
(51.85%) of pathological fractures were treated by resection, in which seven cases were reconstructed 
by autogenous bone or composite tissue flap, two with reconstruction plate, and five without 
reconstruction; six cases of fractures (22.22%) underwent close reduction with intermaxillary 
fixation or chin cap immobilization; four cases (14.82%) underwent open reduction and internal 
fixation (wire or miniplate) with/without intermaxillary fixation; and the remaining three cases 
(11.11% ) treated by sequestrectomy or condylectomy.

Conclusion: Pathological mandibular fractures have diverse etiologies. Many patients required 
resection of primary lesions, while conservative management without rigid fixation can obtain bony 
union in some patients.
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Introduction
Pathological fracture of the mandible (PFM) is a fracture which occurs through a preexisting 

lesion or in a diseased part of the bone, comprising <1% of all fractures [1]. Most data are documented 
in independent case reports. Common causal factors include surgical procedures, osteonecrosis of 
the jaw, infection and tumors [2,3].

It has been shown that the frequence of the etiology of PFMs has changed during the past several 
decades. Iatrogenic fracture of the mandible still remains the main cause of PFMs. The incidence 
of osteomyelitis decreases in recent years possibly because of improved oral health, early treatment 
of carious teeth and efficient antibiotic application. However, the osteoradionecrosis and late PFMs 
significantly increase because of the wide use of adjuvant radiation therapy for patients suffering 
from head and neck cancer [4].

Compared with traumatic fracture, PFMs frequently involve a much more complex clinical 
situation such as preexistence of pathology of the bone, lack of buttressing, and generally a 
compromised nutritional status. In addition, PFM frequently involves the patients who are 
systemically immunocompromised individuals, with grossly infected bone with non-viable or 
normal bone dramatically destroyed by the disease [5,6]. Therefore, PFMs are often difficult to treat.

In this report, 27 cases of pathological mandibular fractures treated in a teaching hospital of 
stomatology in China were reviewed and analyzed. The aim of this study was to determine the 
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etiology of pathological fractures, the site, and the treatment offered.

Methods and Materials
The hospital records and the radiographs of 27 patients who suffered 

from pathological fracture of the mandible were retrospectively 
analyzed. All the patients were treated at the Department of Oral and 
Maxillofacial Surgery, Hospital of Stomatology, Wuhan University 
from January 1, 1993 to November 31, 2015. The etiology of these 
mandibular fractures was identified as osteoradionecrosis (ORN), 
benign/malignant tumors, infections, or iatrogenic factors. Data 
collected included age, gender, etiology, site, management methods 
and outcome. A panoramic radiograph was often used to identify 
pathological mandibular fractures and CT scan was only used to 
clarify some uncertain cases. This study was performed according 
to the principles of the Declaration of Helsinki and approved by the 
review board of the Ethics Committee of Hospital of Stomatology, 
Wuhan University.

Results
Twenty-seven patients with 28 pathologic fractures were collected 

with an average length of follow up of 12 months. Nineteen patients 

were male and 8 were female. The average age was 51 years with a 
range of 4-71 years. There was only one child with follicular cyst (aged 
4) and all other patients were 30 or older.

Etiologically, seven patients were diagnosed as osteoradionecrosis 
(ORN), one of which developed fractures of both the left angle and 
right body of the mandible, four as osteomyelitis. Two fractures 
were caused by direct invasion of the mandible by squamous cell 
carcinoma and ameloblastoma, respectively, and a condyle fracture 
by metastatic malignant tumor from breast adenocarcinoma. Eight 
cases of fracture were related with enucleation of odontogenic 
keratocyst (OKC), resection of calcifying cystic odontogenic tumor 
(CCOT) or arteriovenous malformation and rim mandibulectomy 
of oral squamous cell carcinoma (OSCC) (Table 1). Two patients 
had fractures following third molar extractions and one case was 
associated with a follicular cyst of the mandible. A total of 11 (40.74%) 
pathological fractures were caused by iatrogenic factors.

The symptom of a cracking noise was frequently noted by patients 
with pathological fractures. Malocclusion, incapability of mouth 
closing or limitation of motion of the mandible was sometimes 
complained (Figure 1). Intraoral or submandibular sinus tract or 

Patients Age(years) Sex Site Type/Reason Treatments

1 42 M Angle 38 removal IMF

2 31 M Angle 38 removal IMF

3 5 M Body FC/Enucleation Wires + chin cap

4 37 M Body OKC/Enucleation Wires + IMF

5 70 M Body OKC/Enucleation IMF

6 40 F Body AVM/Curretage Resection+fibular free graft

7 34 M Angle Ameloblastom Resection+iliac crest graft

8 44 M Body Ameloblastom Resection+iliac crest graft

9 53 M Body CCOT/Rim Resection+iliac crest graft

10 58 M Body OSCC Resection+RT

11 63 F Body OSCC Resection+RT

12 53 M Body OSCC/Rim Miniplate+IMF

13 59 M Body OSCC/Rim IMF

14 57 F Body OSCC/Rim chin cap

15 54 M Body OSCC/Rim+RT chin cap

16 46 F Condyle Breast adenocarcinoma Condylectomy+RT

17 45 F Body Osteomyelitis IMF

18 41 M Body Osteomyelitis IMF

19 51 F Body Osteomyelitis IMF

20 60 M Body Osteomyelitis Resection

21 58 M Body OSCC/ORN Resection+fibular free graft

22 71 M Body NPC/ORN Resection+fibular free graft

23 57 F Body OSCC/ORN Resection+ ALT flap

24 61 F Angle+ Body NPC/ORN Resection

25 54 M Body OSCC/ORN Resection+Reconstruction plate

26 63 M Body OSCC/ORN Resection+Reconstruction plate

27 69 M Body OSCC/ORN Resection

Table 1: Summary of pathological fractures of the mandible in 27 cases.

Abbreviations: IMF: Intermaxillary Fixation; FC: Follicular Cyst; OKC: Odontogenic Keratocyst; AVM: Arteriovenou Malformation; CCOT: Calcifying Cystic Odontogenic 
Tumor; Rim: Rim Mandibulectomy; OSCC: Oral Squamous Cell Carcinoma; RT: Radiotherapy; ORN: Osteoradionecrosis; ALT flap: Anterior-Lateral Thigh Flap; NPC: 
Nasopharygeal Carcinoma



Jun Jia, et al., Clinics in Surgery - Oral and Maxillofacial Surgery

Remedy Publications LLC., | http://clinicsinsurgery.com/ 2017 | Volume 2 | Article 18393

fistula was found in 4 cases of osteomyelitis, 3 osteoradionecrosis, 
an odontogenic keratocyst and an arteriovenous malformation. The 
predominant site of pathological fractures was the mandibular body 
(23 fractures, 82.14%), followed by the angle/posterior molar region 
(4 fractures, 14.29%), and one condyle (3.57%).

Among 27 cases under management, fourteen cases (51.85%) 
of pathological fractures were treated by resection, in which seven 
cases were reconstructed by autogenous bone or composite tissue 
flap (Figure 2 and 3), two with reconstruction plate and five without 
reconstruction. Six cases of fractures (22.22%) underwent close 
reduction with intermaxillary fixation or chin cap combined with 

extraoral traction for mandible immobilization (Figure 4). Four 
cases underwent open reduction and internal fixation (wire or 
miniplate) (Figure 5). Two patients with osteomyelitis were treated 
with local sequestrectomy with intermaxillary fixation (IMF) and 
another underwent IMF combined with antibiotics. Lastly, the 
condyle fracture by metastatic breast adenocarcinoma was treated by 
condylectomy.

Overall, most cases were satisfactory with the treatments. 
However, there were several cases with some sequelae. One case 
of mandibular reconstruction failed, in which the fibular free flap 
was used for the fracture of ORN caused by radiation therapy of 

Figure 1: Left angle fracture and right mandibular body fracture in one patient of nasopharyngeal carcinoma after radiation therapy. Open bite could be seen in 
the panoramic radiograph.

Figure 2: Pathological fracture of the right mandible caused by unicystic ameloblastoma. A. Preoperative panoramic radiograph showing cystic radiolucency of 
the ramus and posterior part of the right mandible with fracture of the angle (arrow). B. Curettage of the lesion and partial resection of the involved bone, and 
reconstruction with nonvascularized iliac bone graft. C. Significant bone formation 28 months after operation.

Figure 3: Pathological fracture of the right mandible after embolization and resection of arteriovenous malformation. A. Panoramic radiograph showing fracture 
of the body of the right mandible and iodoform strip in the right submandibular region for drainage. B. Segmental mandibulectomy and reconstruction with 
vascularized fibular bone graft.

Figure 4: Pathological fracture of the right mandible after rim mandibulectomy for OSCC. A. Panoramic radiograph showing minimal displacement of the fragments 
3 weeks after rim mandibulectomy. B. Blurring of the fracture line and callus formation after conservative management by chin cap mandibular immobilization for 
50 days. C. Mandibular continuity recovered with bone remodeling after 12 months.
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nasopharyngeal carcinoma. In addition, significant malocclusion was 
observed in four patients who received segmental mandibulectomy 
without reconstruction, and minor degree of malocclusion 
demonstrated in two other patients treated with a sequestrectomy. 
No nonunion of the mandible or other complications were observed.

Discussion
In the present study, iatrogenic factors including third molar 

extraction, rim mandibulectomy or cyst enucleations were common 
aetiologies for PFMs. A systemic meta-analysis [7] revealed a higher 
rate of PFMs associated with exodontia was in the fifth decade of life 
with male prevalence. Seventy-five percent PFMs following tooth 
removal were due to third molar removal. The commonly risk factors 
more commonly identified were removal of the third molar, fully 
dentate patient, associated pathology, impacted tooth, angle region, 
and time interval of 3 weeks. In regard to PFMs associated with 
marginal (rim) mandibulectomy, a 15% incidence of fracture has 
been noted to occur at the osteotomy site [8]. The curvilinear shape of 
the osteotomy is biomechanically more favorable than the orthogonal 
osteotomy and is more resistant to fracture formation [9]. At least 1 
cm vertical height of the lower border of the residual mandible should 
be preserved to withstand masticatory loading forces and to prevent 
pathological fracture [10-12]. Identifying and addressing the risk 
factors will enable the surgeon to avoid the complication of iatrogenic 
mandibular fractures. Considerable controversy exists regarding the 
treatment strategy for PFMs with iatrogenic factors. Although some 
surgeons advocate open reduction and fixation with miniplates 
and monocortical screws for iatrogenic mandibular fractures, most 
published documents reported the choice of closed reduction for 
these fractures [7,13]. Of our 11 cases of iatrogenic mandibular 
fractures, 6 cases were conservatively treated by intermaxillary 
fixation or chin cap combined with extraoral traction for mandible 
immbolization, 3 cases by open reduction and fixation, and 2 cases 
by surgical resection with bone graft. Of particular interest was that 
a pathologic fracture only treated with a chin cap combined with 
extraoral traction eventually healed in the patient who underwent 
rim mandibulectomy and irradiated, although bone healing and 
remodeling was significantly delayed.

In recent years, the rate of pathological mandibular fractures 
associated with ORN significantly increases due to the wide use of 
adjuvant radiation therapy for head and neck cancer. One review 
of 1000 patients receiving head and neck radiation found 2.6% 
developed ORN and 23% of these progressed to pathologic fractures 
[14]. In a case study of 44 patients with PFM, Coletti and Ord [5] 
noted that the most common cause of PFM was osteoradionecrosis, 

Figure 5: Pathological fracture of the left mandible from enucleation of odontogenic keratocyst. A. Preoperative panoramic radiograph showing unilocular 
radiolucency of the left posterior mandible. B. Transossous wire fixation of the fracture after enucleation of cyst. C. Significant bone regeneration of the operated 
area one year postoperation.

which implicated in 49 percent of their cases. In our study, the 
proportion of ORN was 25.92%, much less than those reported 
above. Although the optimum management for osteoradionecrosis 
is currently not standardized, surgical resection and vascularized 
bone reconstruction has been recommended as the first choice of 
treatment for these patients with pathological mandibular fractures 
[15-18]. However, advanced stage ORN-related reconstructions are 
uniquely challenging [17] since the soft tissues are scarred with poor 
healing potential due to their decreased blood supply and absence of 
cervical vessels may compromise microvascular flap reconstruction. 
Furthermore, treatment planning should be directed towards the 
patient’s general health, nutritional status and ruling out recurrent 
cancer [13]. Contrary to the increasing rate of ORN, the incidence of 
osteomyelitis decreases in recent years possibly because of improved 
oral health, early treatment of carious teeth and efficient antibiotic 
application. Ideal treatment of PFM associated with osteomyelitis is 
considered to be not open reduction with rigid plate fixation but rather 
closed reduction with intermaxillary fixation [2] or intermaxillary 
elastic traction [19], because open reduction might cause further 
ischemic necrosis through periosteal reflection [2]. Spontaneous 
bone healing may take place if there is long-term immobilization 
of the mandible after complete elimination of the infection with or 
without surgical eradication. In our series, three cases of bone healing 
occurred when intermaxillary fixation combined with sequestrectomy 
or antibiotic therapy was used.

Bony lesions (cysts or tumors) may alter the adjacent bone 
and weaken the mandible, thus predisposing it to fracture. PFMs 
associated with benign cystic lesions are very rarely reported with 
10 cases in the recent literature review [6]. In our series, 2 PFMs 
associated with ameloblastomas were identified, and the patients 
were treated by segmental mandibulectomy with iliac bone graft. 
PFMs are frequently associated with metastatic tumor or primary 
oral squamous cell carcinoma [6]. The most frequently involved site 
is mandibular angle, followed by the body and condyle. Treatment of 
pathological fractures caused by primary or secondary malignancies is 
often limited by the patient’s general health, as a pathological fracture 
may represent an advanced stage of neoplastic disease. Therefore, 
the aim of the treatment is the preservation of oral function and 
pain control to maintain quality of life [20]. Secondary metastases 
to the mandible are usually from breast, lung, kidney and prostate. 
Treatment will depend on the tumor type and patient’s general 
condition. Although surgery is an option in selected cases, frequently 
radiation therapy or chemotherapy will be given as palliative 
treatment. Our case of secondary metastasis of the condyle from 
breast adenocarcinoma underwent condylectomy and postoperative 
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radiotherapy due to pain and limited mouth opening associated 
with pathological condylar fracture [20]. Two cases of pathological 
mandibular fracture associated with OSCC invasion were treated 
by segmental mandibulectomy with pedicle myocutaneous flap and 
postoperative radiotherapy.
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