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ABSTRACT:

OBJECTIVE: To determine the outcome of fracture healing using resorbable plates and screws in 
case of mandibular fracture in adults.

STUDY DESIGN: Cohort Study 

SETTING: Department of Oral and Maxillofacial Surgery, Nishtar Institute of Dentistry, Multan.

STUDY DURATION: th th Eight months (15  September 2010 to 14  May 2011)

Subjects & Methods: Total 73 cases presented in Outpatient Department of Nishtar Institute of 
Dentistry Multan were diagnosed clinically on the basis of step deformity, mobility at fracture site, 
disturbed occlusion and swelling. Radiographs (OPG, PA view of face) were taken wherever required 
to confirm step deformity and radiolucent or radiopaque line at fracture site.
A detailed history of all the patients was taken including the etiology, followed by a clinical and 
radiographic examination. Patients were then treated with resorbable plates and screws. After six 
weeks final assessment regarding infection, occlusion and mobility at the fracture site was made by 
consultant maxillofacial surgeon.

RESULTS: Sample size of the study was 73 patients (n=73) and male to female ratio was 6.3:1. The 
mean age of the patients was 21.1±2.9 years. The age range was 16–25 years. Majority of the 
patients 37(50.7%) were between 21–25 years of age. 
Regarding the etiology, road traffic accident was the major cause which was evident in 62 patients 
(84.9%) followed by interpersonal violence in 8 patients (11%). Regarding the site of fracture, 32 
patients (43.8%) had parasymphyseal and 10 (13.7%) had symphyseal fracture of mandible. 8 cases 
(11%) had fracture of mandible body and 23(31.5%) had mandible angle fracture.
The follow up visit after six weeks showed normal occlusion in 65 patients (89%), no infection in 71 
patients (97.3%) and no mobility in 65 patients (89.0%). Outcome of treatment showed 64 patients 
(87.7%) with healed fracture while in 9 patients (12.3%) fracture did not heal.

CONCLUSION: Fixation of mandibular fracture with resorbable plates and screws seems to be a 
good technique for mandibular fractures except cost of treatment. 

KEY WORDS: Maxillofacial trauma, mandible fracture, resorbable plate fixation 

INTRODUCTION:

The major cause of mortality and morbidity is 
maxillofacial trauma. Patients with maxillofacial
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 trauma are frequently reported in Pakistan and 
is associated with high incidence of mandibular 

1,2fractures . These fractures most commonly 
occur in 20 to 40 year old males as the result of 
personal assault, falls, or motorized vehicle 

1accidents .
The aim of fracture management is to obtain a 
bone function as close to the pre fracture state 
as possible. Absolute stability is the main 
criteria of fixation which aids in direct bone 
healing. Now a days titanium plates are widely 
used for rigid fixation due to advances in 
skeletal stabilization techniques. Although 
these devices are reliable because of their 

2strength and skeletal stability , they also have 
potential disadvantages. These include bone 
atrophy, palpability, loosening, temperature 
sensitivity, infections, and interference with 

7radiation therapy and imaging . Migration of 
metal particles to adjacent tissues and regional 

1,2lymph nodes has also been shown the 
disadvantage is that it might ultimately require 
reoperation for removal of metal plates and 
screws.
All the potential complications can be avoided 
by usingresorbable materials.They could 
provide sufficiently rigid fixation to allow for 
satisfactory bone healing, with the additional 
advantage of elimination by the body.Titanium 
or steel osteosynthesis was used routinely for 
treatment of mandibular fractures. However, 
material-related major disadvantages led to the 
search for  b iocompat ib le systems of 

9osteosynthesis . Resorbable materials were 
used in maxillofacial surgery, initially in 
craniofacial surgery and then in the treatment 
of mandibular fractures and orthognathic 

3surgery .
Although hundreds of techniques were 
advocated in the literature, most are variations 
of bandages and external appliances; extraoral 
and intraoral appliances; monomaxillary wiring, 
including bars, monomaxillary splints, and 
intermaxillary wiring and splints; guides or 
glides; and internal fixation, including wires, 

2plates, and screws . 
Several studies presented disadvantages of 
titanium plates like delayed healing, infections 

10and nonunion. Kelly and Harrigan  reported 
that most common site of a nonunion was in the 

15body of the mandible. Melmed and Koonin  had 
20 cases of nonunion resulting from 909 

fractures of the mandible (2.2%). They believed 
that alcoholism, delay in seeking treatment, 
and carious teeth contributed to the problems of 
management and compl icat ions.  The 

11prospective study of James et al  showed 
delayed union (no clinically evident union after 
8 weeks) in 9 of 253 patients (3.5%) and 
nonunion in 3 patients (1%). Of the delayed 
unions, four were in the angle, four were in the 
body, and one was in the symphysis. Moore et 

12al  found a nonunion rate of 1.8% in 56 patients 
with 100 mandibular fractures. Bernstein and 

19McClurg  reported delayed union in 5 of 156 
patients with mandibular fractures. Chuong and 

14Donoff  defined delayed union as mobility of the 
fracture site after 5 weeks of treatment with 
maxillo-mandibular fixation. Using this rather 
strict criterion, they found that delayed union 
occurred in 12 (3.1%) of 372 mandibular 
fractures. No cases of nonunion were reported. 

12Haug and Schwimmer  reported 32 cases of 
fibrous union in 714 patients. These all studies 
used the traditional titanium plates for 
treatment of mandibular fractures.  
This study was designed to assess the impact of 
resorbable plates in mandibular fractures in 
adults. If the resorbable materials have same 
stability and strength in mandibular fractures, 
then the disadvantages of titanium could be 
avoided by using resorbable plates and if 
proved beneficial, it would be used in future.

MATERIALS & METHODS:

Study subjects: 

This is a longitudinal study conducted over a 
thperiod of eight months (15  September 2012 to 

th14  May 2013) in Department of Oral & 
Maxillofacial Surgery, Nishtar Institute of 
Dentistry Multan.  Inclusion criteria of the study 
was patients reporting to Nishtar Institute of 
Dentistry with only mandibular fracture having 
step deformity and radiolucent or radiopaque 
line at fracture site requiring open reduction and 
internal fixation. Patients from both genders 
were included with age range 16-25 years. 
Exclusion criteria of the study was patients 
having systemic conditions which increase the 
risk of potential complications with open 
reduction and internal fixation surgery like 
diabetes mellitus, patients whose age 
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contraindicates the open reduction and internal 
fixation i.e. 6–12 years, patients having gross 
comminution of mandible as a result of 
extensive facial injuries, primary bone 
disorders like rickets and pathological fracture 
of mandible. Study was approved bythe ethical 
review board of Nishtar Institute of Dentistry 
and informed consent was obtained from all 
participants. 

Study population & study protocol:

After evaluation on basis of inclusion / exclusion 
criteria, Seventy three patients (73) were 
enrolled for the current study from Department 
of Oral & Maxillofacial Surgery. These patients 
were evaluated according to standard 
guidelines of fracture examination and 
radiographs (OPG, PA view of face) were taken 
to confirm the diagnosis wherever indicated. 
Resorbable plates and screws were used for 
patient treatment and the follow up visit was 
scheduled after six (6) weeks. On follow up, 
patients were again evaluated in detail for signs 
of wound healing based on step deformity, 
infection or radiolucency.  

Clinical evaluation & treatment:

All fractures were treated with intraoral open 
reductions approach and internal fixation under 
general anesthesia. It the teeth in the line of 
fracture show mobility, tooth root fracture, 
apical pathology, were non-restorable, or 
interfere with the reduction of the fractures or 
occlusion,they were extracted.Before making 
incisions, intra-operative antibiotics were given 
intravenously. 
A 2.5-mm non compression resorbable plate 
was selected. After adequate plate adaptation, 
the plates were fixed with 2.5 mm resorbable 
screws with lengths ranging from 6 to 12 mm. 
After the screws were placed to secure the plate 
and the fracture(s) were adequately reduced, 
the occlusion was checked for discrepancies and 
stability. The mucosal incisions were closed with 
vicryl 3/0 sutures in a horizontal mattress 
fashion. The patient was placed into maximum 
intercuspation and intermaxillary fixation with 
elastics. There was no need of intraoral/ 
extraoral drains. After open reduction and 
internal fixation surgery, intermaxillary fixation 

was removed 2 weeks.
Postoperative care included cefazolin 1 g 
intravenously every 8 hours or clindamycin 600 
mg intravenously every 8 hours, and pain 
medication as necessary. Patients were 
advanced as tolerated to a full liquid diet that 
was continued after discharge for 8 weeks. After 
that, patients were given oral antibiotics for 7 
days with chlorhexidine mouth rinse for 7 days. 
Final assessment was made after six weeks on 
the basis of occlusion, mobility at the fracture 
site and infection by Consultant Maxillofacial 
Surgeon having at least 3 years post fellowship 
experience. The fracture was considered as 
healed if the occlusion was normal and there 
was no mobility and infection at the fracture 
site. 

Statistical Analysis:

Descriptive statistics were applied to calculate 
mean and standard deviation for age of the 
patients. Frequencies and percentages were 
calculated for categorical variables like gender, 
type of fracture, healing (occlusion, mobility at 
the fracture site and infection). Effect modifiers 
like age, gender, etiology and type of fracture 
were controlled by stratification. P value less 
than 0.05 was considered significant. Data was 
entered and analyzed in statistical program 
SPSS version 20.0.

RESULTS:

This study was conducted on 73 patients 
(n=73) having fracture of the mandible. The 
mean age of the patients was 21.1±2.9 years 
and age range was 16–25 years. Half of the 
patients 37(50.7%) were in age bracket of 
21–25 years and rest half 36(49.3%) were in 
16–20 years (Table 1).Regarding the gender of 
patients, 63 patients were males and the male: 
female ratio was 6.3: 1. (Table 2)
History of patients showed that road traffic 
accident was the major etiological factor in 
fracture of the mandible in 62 (84.9%) patients 
followed by interpersonal violence in 8 (11%) 
patients.  Fracture due to falls 1 (1.4%) and 
sports injury 2 (2.7%) contribute a little in 
etiological factors. (Table 3)
Keeping in view the site of mandibular fracture, 
32(43.8%) patients had parasymphyseal 
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fracture followed by 10(13.7%) having 
symphyseal fracture while 8(11%) patients 
were having fracture in body of the mandible 
and 23(31.5%) had fracture in angle. (Table 4)
After six weeks of treatment, follow up checkup 
showed normal occlusion in 65(89%) patients, 
no sign of infection in 71(97.3%) patients and 
no mobility in 65(89%) patients (Table 5). In 64 
(87.7%) patients required healing was 
achieved but in 9 (12.3%) patients it was not 
healed.  (Table 6)
Regarding the genders and age groups, fracture 
healing was comparatively good in age group of 
16-20 years and in male gender as compared to 
females. (Table7)Keeping in view the etiology 
and sites of fracture, patients having 
sympheseal fracture showed good outcome 
(Tables8-9)

Table 1: Age Distribution of the Patients 
with Mandibular Fracture (n=73)

Table 2: Etiology in Patients with 
Mandibular Fracture

Table 3: Final Assessment of Patients with 
Mandibular Fracture

Table 4: Age Distribution in relation to 
Outcome of Treatment

Table 5: Gender Distribution in Relation to 
Outcome of Treatment

Age (in 

years) 

No. of 

Patients 

Percentage 

(%) 

16 –– 20 36 49.3 

21 –– 25 37 50.7 

Total 73 100.0 

 

Cause No. of 

Patients 

Percentage 

(%) 

Road traffic 

accident 

62 84.9 

Falls 1 1.4 

Sports 2 2.7 

Interperson

al violence 

8 11.0 

Total 73 100.0 

 

Parameter                          

(at 6 

weeks) 

No. of 

Patients 

Percentage 

(%) 

Normal 

Occlusion 

65 89.0 

Negative 

Infection 

71 97.3 

Negative 

Mobility 

65 89.0 

 

Age (in 
years) 

Total No. of 
Patients 

No. of 
Patients 

Healed after 
Treatment 

16 –– 20 
36 33 

21 –– 25 
37 31 

 

Gender Total 
No. of 

Patients 

No. of 
Patients 
Healed 
after 

Treatment 

Percent
age (%) 

Male 63 56 88.9 

Female 10 8 80.0 
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Figure 1: Gender Distribution of the 
Patients with Mandibular Fracture 

Figure 2: Type of Fracture in Pakistan with 
Mandibular Fracture

Figure 3: Outcome of Treatment in 
Pakistan with Mandibular Fracture

DISCUSSION:

Healing of the fractured bone with restoration of 
form and function is the primary goal of fracture 
management. The overall management of 
fractures must include minimizing infection, 
malunion, soft tissue breakdown, and technical 
challenges.
Fracturesmust be managed carefully not only to 
maintain the function of the mandible but also 
to re-establish proper occlusion, and minimize 

secondary complications. Normally, surgeons 
attempt to achieve four main outcomes while 
treating mandibular fractures: anatomic 
reduction, immobilization, prevention of 

20infection and rehabilitation of function .
The most effective method of rigid fixation 
which is associated with minimal morbidity and 
early mobilization and return to work is open 
reduction and internal fixation with plate and 
screws. Usually titanium plates and screws 

12have been used for fixation . Between 18-35% 
of these plates are subsequently removed due 
to complications such as loosening.
Bioabsorbable plates are now available as an 
alternative to metal plates. The potential 
advantage of using resorbable plates is that the 
reoperation rate to remove titanium plates that 
develop complications would be greatly 
reduced. Pattern of fracture, technical errors, 
lack of prophylactic antibiotics, mobility at 
fracture site and non compliance of patient are 
considered the predisposing factors for 

13infection .
In present study, majority of the patients 
37(50.7%) were between 21–25 years of age. 
Mean age of the patients was 21.1±2.9 years. 
Male to female ratio was 6.3:1. Road traffic 
accident was the major cause of fracture of 
mandible evident in 62 patients (84.9%) 
followed by interpersonal violence in 8 patients 
(11%).  32  patients  (43.8%)  had 
parasymphyseal and 10 patients (13.7%) had 
symphyseal fracture of mandible. Six week 
follow up showed normal occlusion in 65 
patients (89%), no infection in 71 patients 
(97.3%) and no mobility in 65 patients 
(89.0%). Outcome of treatment showed 64 
patients (87.7%) with healed fracture while in 9 
patients (12.3%) fracture did not heal. These 
results are comparable with national and 
international literature.
Regarding the gender, the most affected was 

11,12the male in many studies . but according to 
18Ueeck et al  it is the female gender. The high 

ratio of males in our country might because less 
participation of females in the outdoor and 
social life, driving and sport activities.According 
to a study showed the complication rate of using 
resorbable fixation was approximately 22.5 %. 
While the average complication rate of titanium 

22plateranges from 13.7% to 43% . These 
statistics advocate the use of bioresorbable 
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polymers as a secure replacement to titanium 
fixation. 

26Bryan Bell and Craig Kindsfater  andBayat M et 
.36al  conducted studies where patients received 

biodegradable plates and screws. Satisfactory 
healing was observed in almost all patients 
withfavorable restoration of form and function. 

31Ylikontiola L et al  and José Lacet de Lima et al 
experienced that SR-P(L/DL)LA 70/30 plates 
and screws are reliable for internal fixation of 
anterior mandibular fractures in adults. During 
the follow-up, no problems were encountered 
except for 1 case where a plate became exposed 
intraorally and infected requiring debridement 
and later excision of the exposed part of the 
plate. 

28 29Takahiro Suzuki et al  and Cox T et al  found all 
patients with fractured mandibular condyles 
with anatomic good reduction and better 
stability because ofresorbableminiplates and 
screws in their study. They concluded that the 
PLLA miniplate system provides reliable 
stability when used for the fixation of 
mandibular condylar process fractures.

30Krach et al  suggested that bioresorbable 
fixation plates can be used in mandibular 
fractures in circumstances where a perfect 
alignment of repositioning is a guaranteed 
result. Previous studies that used poly-L-
lactic/polyglycolic acid copolymer fixation in 
orthognathicsurgery provided uncomplicated 

29,30bone and overlying soft tissue healing .
Authors comparing resorbable plates and 
screws with titanium plates found it equally 
good for treatment of mandibular fractures. Yu-

18 19SeokAhn et al  Turvey TA et al . andHyo-Bin 
11Lee et al . had the same opinion about the 

efficacy of resorbables. 
36 37While Bayram B et al, .Esen A et al,  andDorri 

38M et al  favoured using titanium plates instead 
of resorbables for fixation of mandibular 
fractures. Although resorbable plates are new in 
routine usage, they continue to improve in 
quality, flexibility, and ease of application.
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When this world favors somebody, it lends him the attributes, and 

surpassing merits of others and when it turns its face away from him it 

snatches away even his own excellences and fame.

 Live amongst people in such a manner that if you die they weep over 

you and if you are alive they crave for your company.

Hazrat Ali (Karmulha Wajhay)


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

