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Abstract 

Background: Post-operative infection can occur after bone grafting among patietns with jaw cyst. 

Objective: The purpose of the present study was to compare the rate of infection as postoperative 

outcomes after hydroxyapatite and allogenic bone graft among jaw cyst patients. Methodology: This 

randomized clinical trial was conducted in the Department of Oral and Maxillofacial Surgery at 

Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh from July 2006 to June 2008. 

Patients presented with radicular and dentigerous cyst and relatively non infected cystic lesion were 

selected as study population. The study population were divided into two groups designed as Group A 

treated with with allogenic-bone graft and Group B treated with hydroxyapatite alloplastic material after 

enucleation of the cystic lesion. The rate of infection was recorded after surgery in both group A and B. 

Result: A total number of 28 patients were recruited for this study of which 14 patients were treated with 

hydroxyapatite crystals bone graft in group A and 14 patients were treated with allogenic bone graft in 

group B. Post-operative infection was not found in group A and 5(35.7%) in group B (p<0.05). Infection 

occurred in 1(20.0%) case in one side intact and 4(80.0%) in both side lost. Infection was found in 

1(20.0%) case and 4(80.0%) cases in average and poor oral hygiene status respectively. Conclusion: In 

conclusion more infection occurs in allogenic bone graft group than the group treated with hydroxyapatite 

alloplastic material. [Bangladesh Journal of Infectious Diseases, December 2019; 6(2):29-33] 
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Introduction 

Jaw cyst is frequently encounter during 

maxillofacial surgery1. However, radicular cyst is 

the most common type of inflammatory 

odontogenic cysts of the jaws, which comprises 

nearly 65% to 70% of all jaw cysts and dentigerous 

cyst is the most common type of developmental 

odontogenic cyst of the jaw which is nearly 15% to 

18% of all jaw cysts2. Following enucleation of a 

cyst defects smaller than two or bellow two cm in 

diameter can be closed primarily and normally fill 

up with blood clot. However, in case of large 

defect, infection are more likely to occur in a large 

haematoma due to breakdown of clot3. Therefore, it 

is considered as good technique to obliterate the 

dead space of a sizable defect by packing the cavity 

with bone or a bone substitute. In the large surgical 

cavity, residual contour defects due to collapse of 

soft tissue into the cavity can be eliminated and the 

repair process appears clinically and 

roentgenographically to proceed more rapidly than 

after simple surgical excision4 (Marble 1968).  

Several cementing materials has been used to 

reconstruct defects of the jaw and other facial 

bones, to obliterate mastoidectomy cavities, and to 

reconstruct the ossicular chain and wall of the outer 

ear canal5. Hydroxyapatite is one of them. There are 

several use of hydroxyapatite and the uses of 

Hydroxyapatite ranges from augmenting atrophic 

alveolar ridges to repairing long-bone defects, 

ununited fractures, middle ear prostheses, spinal 

fusions, and cranioplasties6.  

Spinal fusion presents opportunities for the use of 

bioceramics in addition to cranioplasty7. Koyama 

and Handa8 used porous hydroxyapatite beads in 

patients undergoing cervical laminoplasty for 

stenosis. Sixty patients underwent surgery; the 

anteroposterior diameter of the spinal canal was 

enlarged and maintained by the interposition of the 

HA beads between the cut laminal surfaces. There 

were no complications from the implants. In a study 

it has been reported 144 solitary bone cysts treated 

by curettage and packing with freeze-dried crushed 

cortical-bone allograft of which 108 cases have 

been healed primarily. However, 98 cases have 

been healed primarily and completely and 10 cases 

have been healed with a small, static, non-

progressive residual defect, for an over-all rate of 

healing of 75.0% cases without any infection.  

In another study9, unilocular bone cyst cases are 

treated with curettage followed by bone graft and 

excellent results are found in majority cases, where 

patients are treated with autogenous bone graft with 

few cases of infection. This present study was 

undertaken to compare the rate of infection as 

postoperative outcomes after hydroxyapatite and 

allogenic bone graft among jaw cyst patients. 

Methodology 

Study Population and Settings: This single centre, 

parallel, randomized clinical trial was conducted in 

the Department of Oral and Maxillofacial Surgery 

at Bangabandhu Sheikh Mujib Medical University, 

Dhaka, Bangladesh from July 2006 to June 2008 for 

a period of two (02) years. Patients presented with 

radicular and dentigerous cyst with the size of the 

lesion between 2 cm to 7 cm. in diameter and 

relatively non infected cystic lesion were selected 

as study population. Patients with any systemic 

bone disease or patients with comorbidities like 

diabetes mellitus, tuberculosis, rheumatic heart 

diseases and renal failure patients or patients who 

had taken radiotherapy in the orofacial region were 

excluded from this study. Written informed consent 

was taken from the patient or legal guardian. 

Permission for the study was taken from the 

concerned department of BSMMU. 

Randomization and Blinding: Patients were 

included in the study after the clinical and 

radiological evaluation. The computer generated 

simple random sampling technique was applied to 

divide the study population into two groups. 

Allocation: The half of total cases were treated 

with allogenic-bone graft and rest half cases were 

treated hydroxyapatite alloplastic material after 

enucleation of the cystic lesion. Medical grade 

Hydroxyapatite was prepared according to 

manufacturer instructions. The powders was 

sterilized by applying a Co60 gamma-ray radiation 

at the dosage of 2.5 MRad. Lyophilized radiation 

sterilized bone allograft supplied by Tissue Bank 

and Biomaterial Research unit, Atomic Energy 

Research Establishment, Savar,  Institute of Food 

and radiation biology, Bangladesh Atomic Energy 

Commission, Savar, Dhaka. Sterilization of tissues 

by 60CO Gamma Radiation to destroy or inactivate 

or reduces the microorganism to a Sterility 

Assurance Level (SAL) of 10-6. Preoperatively 

routine blood test, random blood sugar (RBS), 

serum urea, creatinine, serum alkaline phosphatase, 

serum calcium level, and radiological examination 

in all cases were done.  

Surgical procedure: The standard surgical 

procedure was to be performed meticulously in 

sterile environment under local anesthesia and 
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sedation. Enucleation of cyst was done with 

removal of all granulation tissue. After enucleation 

of cyst bony cavity was irrigated with diluted 

povidone iodine for the purpose of debridment. 

Granules of hydroxyapatite or allobone was placed 

on the surgical defect and wetted with patient blood 

or saline solution followed by primary closure of 

the wound. Prophylactic antibiotics like Cephradine 

500 mg 8 hourly continued for 7 days, 

Metronidazole 400 mg three times daily for 5 to 7 

days, analgesics like NSAID and mouthwash was 

prescribed. 

Statistical Analysis: All the data sheet of history 

and x-ray were collected and were analyzed 

scientifically. Computer based statistical analysis 

was carried out with appropriate techniques and 

systems. Chi-square test was done to find out 

association between different variables and ‘t’ test 

was done for comparing outcome scores between 

the treatment groups. Level of significance was set 

at P<0.05. 

 

Follow Up and Outcome Measures: The wound 

was checked on the following day for sign of 

infection. Sutures were removed on seventh post-

operative day. Radiographs for each patient was 

done from the same diagnostic center with the same 

machine and the operator.  

Result 

A total number of 28 patients were recruited for this 

study of which 14 patients were treated with 

hydroxyapatite crystals bone graft in group A and 

14 patients were treated with allogenic bone graft in 

group B. Follow-up data were collected after 1, 3 

and 6 months of bone graft. The age of patients of 

both groups ranged between 14 and 58 years. In 

group A, the highest number of patients was in the 

age group 31 to 40 years; and in group B, the 

highest number of patients was in the age group of 

21 to 30 years (Table 1).  

Table 1: Distribution of patients of both groups 

by age 

Age Group Group A Group B 

Up to 20 Years 4(28.6%) 4(28.6%) 

21 to 30 Years 3(21.4%) 7(50.0%) 

31 to 40 Years 5(35.7%) 2(14.3%) 

More than 40 Years 2(14.3%) 1(7.1%) 

Total 14(100.0%) 14(100.0%) 
Group-A: With Hydroxyapatite bone graft; Group-B: With 

Allogenic bone graft 

 

Post-operative infection was not found in group A 

and 5(35.7%) in group B and the difference was 

statistically significant (p<0.05). 

Table 2: Distribution of the patients by 

management type and incidence of infection. 

Post-

Operative   

Infection  

Group A Group B P 

value 

Infection occur  0(0.0%) 5(35.7%) 0.020 

No infection  14(100.0%) 9(64.3%) 

Total 14(100.0%) 14(100.0%) 
Group-A: With Hydroxyapatite bone graft; Group-B: With 

Allogenic bone graft; S= Significant; P value reached from Chi 

square test 

Infection occurred in 1(20.0%) case in one side 

intact and 4(80.0%) in both side lost. No infection 

occurred in 20(87.0%) in one side intact and 

3(13.0%) in both side lost (Table 3).  

Table 3: Comparison of Incidence of Infection 

with Cortical Bone Erosion  

 
Cortical 

Bone  

Infection P 

value Present Absent 

One side 

intact  

1(20.0%) 20(87.0%) 

0.001 Both side lost   4(80.0%) 3(13.0%) 

Total 5(100.0%) 23(100.0%) 

Infection was found in 1(20.0%) case and 4(80.0%) 

cases in average and poor oral hygiene status 

respectively. No infection was occurred in 4(17.4%) 

cases, 10(43.5%) cases, 8(34.8%) cases and 

1(4.3%) case in excellent, good, average and poor 

oral hygiene status respectively (Table 4).  

Table 4: Association of Oral Hygiene status and 

Infection among the Study Population  

Oral 

Hygiene 

Infection P 

value Present Absent 

Excellent 0(0.0%) 4(17.4%) 

0.000 

Good 0(0.0%) 10(43.5%) 

Average 1(20.0%) 8(34.8%) 

Poor  4(80.0%) 1(4.3%) 

Total 5(100.0%) 23(100.0%) 

Infection occurred in 1(20.0%) in maxilla and 

4(80.0%) in mandible. No infection was found in 

18(78.3%) in maxilla and 5(21.7%) in mandible. 

Statistical significant (p<0.05) difference was found 

between the groups (Table 5).  
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Table 5: Distribution of Patients by Site of 

Lesion and Incidence of Infection 

Site of 

Lesion   

Infection P value 

Present Absent 

Maxilla  1(20.0%) 18(78.3%) 

0.026S Mandible  4(80.0%) 5(21.7%) 

Total 5(100.0%) 23(100.0%) 
NS= Not significant; P value reached from Chi square test 

Discussion 

One of the major factors determining the quality of 

bone graft substitutes is the speed with which the 

graft material integrates into the host bone with the 

less chance of infection. It is difficult to compare 

the rate of graft incorporation reported in various 

studies8-10, as no quantitative measures are available 

for evaluation of bone ingrowth into porous 

material. Histological analysis could provide such 

information, however, appears impractical, due to 

the requirement of bone biopsies unless performed 

during associated procedures11. Hence radiological 

assessment has been widely accepted as the method 

of choice, however, standardized assessment 

guidelines have not been defined.  

In this present study 28 patients are included after 

the clinical and radiological evaluation where 14 

cases are treated with allogenic-bone graft and the 

rest 14 cases are treated with hydroxyapatite 

alloplastic-bone graft material after enucleation of 

the cystic lesion. 

Infection is occurred 1(20.0%) and 4(80.0%) in 

average and poor oral hygiene status. No infection 

is found in 4(17.4%) cases in excellent, 10(43.5%) 

cases in good, and 8 (34.8%) cases in average and 1 

(4.3%) case in poor oral hygiene status. Therefore it 

can be postulated that poor oral hygiene contributes 

to infection of the graft. 

Post-operative infection is not found in 

hydroxyapatite bone graft group and 5(35.7%) 

cases in allogenic bone graft group and the 

difference is statistically significant (p<0.05). 

Infection occurred in 1(20.0%) in maxilla and 

4(80.0%) in mandible. This result indicates that 

hydroxyapatite bone graft is better than allogenic 

bone graft considering the rate of infection after 

operation. This findings is consistent with the other 

studies12-14. 

Infection is occurred in 1(20.0%) case in one side 

intact and 4(80.0%) cases in both side lost in 

allogenic bone graft group. No infection is occurred 

in 20(87.0%) cases in one side intact and 3(13.0%) 

cases in both side lost. Statistical significant 

(p<0.05) difference is found. This study relatively 

correlates with King et al15 as well as Norman and 

Paul16.  

The infection was remarkably less in the 

hydroxyapatite group because of its fine granular 

structure which contributed to very reduce 

anatomical dead space than that of the allografts 

which had larger particles which contributed to 

infection. After placement of hydroxyapatite as a 

graft it solidifies and work as single unit of 

osseointegrated structure that also contributes to 

less infection than the allo group which is supported 

by the findings of Putzier et al17. Infection has 

occurred usually within the one week after 

operation and is presented by the features of 

localized swelling and exudation which leads to 

exposure of grafted materials. This condition is then 

treated by removal of the graft material and 

curettage of necrosed tissue and use of proper 

antibiotics.  

The allograft group is more infected than the 

hydroxyapatite graft group and may be due to loss 

of biological properties secondary to its processing 

which is supported by Friedlander 1983. Other 

reasons for this inconsistency include variable 

donor age with material from older donors being 

less osteoinductive, how carefully the material is 

processed, the level of residual calcium and the 

final particle size of the prepared graft reported by 

Schwartz and coworkers. 

Conclusion 

In conclusion none of the patient of the 

hydroxyapatite group is infected. This safe and 

osteoconductive HA appears suitable for filling 

bone defects and bone cavities, showing resorption 

and a rapid osseous integration without infection 

when it has been compared with allogenic bone 

graft. A large scale study should be conducted to 

get the real scenario. 
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