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Abstract
Background: Post-surgical outcomes of jaw cyst is very crucial. Objective: The purpose of the present 
study was to observe the radiological and histological finings as postoperative outcomes after hydroxyapatite 
and allogenic bone graft among jaw cyst patients. Methodology: 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. The study population 
were divided into two groups designed as group A treated with hydroxyapatite alloplastic material and group 
B treated with allogenic-bone graft after enucleation of the cystic lesion. The standard surgical procedure was 
to be performed meticulously in sterile environment. Post-operative radiograph were taken after one month, 
three months and six months. Histopathological examination was done after six month of operation which 
was done in the department of Pathology, BSMMU. Scintigraphic examination was performed after 6 months 
of the operation to evaluate the viability of the bone graft in the graft site. 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. The age of patients of both 
groups ranged between 14 and 58 years. In histopathological examination marked presence of cementing 
line, woven bone and osteoblast cell was found in patients who were grafted with hydroxyaptite and this had 
indicated good osteoblastic activity. Increased technetium-99m labeled diphosphonate uptake was found in 
the patient with allograft. There was a smaller lesion diameter of hydroxyapatite group in comparison with 
allogenic bone graft group which had indicated comparatively better healing than that of the hydroxyapatite 
group. Conclusion: In conclusion hydroxyapatite alloplastic material has better radiological and 
histopathological outcomes than allogenic bone graft after surgery of jaw cyst. [Journal of National Institute 
of Neurosciences Bangladesh, 2019;6(1): 48-53]
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Introduction
Synthetic ceramics are readily available and are not 
either infectious or immunogenic potential1.  These 
reduce patient morbidity significantly by decreasing 
the need for a second operative site. Calcium 
phosphates (CaP) account for most ceramic-based 
bone graft substitutes currently available2. 
Hydroxyapatite (HA) is the most used polycrystalline 
calcium phosphate ceramic mineral as an artificial 
bone graft substitute3. It is biocompatible, highly 
resistant to stress forces, nontoxic and 
noncarcinogenic; furthermore, it has marked 
osteoconductive and osteoinductive properties that 
lead to the regeneration of lamellar bone within 4 to 
10 months of implantation4. This characteristic is 
exploited in many surgical areas. It also has been 
used to coat other materials to increase their stability 
and osteointegration5.
The major drawbacks to the use of CaP ceramics are 
their adverse mechanical properties. These are brittle 
with low impact resistance, and have low tensile 
strength; consequently, these fail when used in a 
structural capacity4. The lack of viscous flow is a 
serious limitation for CPCs. Despite this problem, 
some researchers tried injecting CPCs in paste form; 
in addition it’s tendency for granular migration and 
incomplete resorption has become a long-term 
problem6.
Allogenic bone is another attractive source of bone 
grafting material next to auto bone. Allogeneic bone, 
with variable biologic properties, is available in many 
preparations like frozen, freeze-dried, irradiated, or 
demineralized7. Transplantation of allogenic bone as a 
method of treatment as various disorders of skeleton 
was started late decade of 19th century and 1st decade 
of 20th century. Freeze-dried bone allograft was first 
introduced by United State Navy tissue Bank.
It has been observed that 177 solitary bone cyst have 
been treated with curettage and packing with freeze 
dried cancellous bone allograft, where 97(55.0%) 
cases are completely healed; 64(34%) cases are 
recurred and 16(9%) cases have a non-progressive 
residual defect that did not require an operation; in 
addition the overall recurrence rate was 45.0% cases7. 
Though allografts are attractive sources, there are 
several problems encountered in using them, 
including resorbtion, relative risk of disease 
transmission, immunogenicity, loss of biologic and 
mechanical properties secondary to its processing,  
and non-availability world-wide due to financial and 

religious concerns8.
Scintigraphic images are obtained utilizing the 
intravenous administration of a radiopharmaceutical, 
particularly technetium-99m labeled diphosphonates. 
In an in vitro binding assay, the competitive 
adsorption of technetium- 99m labeled 
diphosphonates to pure hydroxyapatite is forty times 
greater than to pure organic bone matrix. Thus, its 
uptake correlates well with the rate of mineralization9.  
Harbert10 has mentioned that bone scintigraphy 
provides a means of predicting graft failure before 
radiographic or clinical changes become apparent 
and, thus, helping to avoid a loss of surrounding bone 
from graft necrosis or infection.
Thus the study was designed to evaluate the 
integration of HA and allogenic bone as bone graft by 
assessment of histopathological evaluation and 
scintigraphic assessment of the graft to its future use 
with maxillofacial reconstruction.

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 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 5-7 days, analgesics like NSAID 
and mouthwash was prescribed.
Follow Up and Outcome Measures: The wound 
was checked on the following day and radiograph 
was done three days after operation. Sutures were 
removed on seventh post-operative day. 
Post-operative radiograph were taken after one 
month, three months and six months.  Radiographs 
for each patient was done from the same diagnostic 
center with the same machine and the operator. Then 
the Initial diameter of the lesion was measured and 
follow-up was done for each patient with occlusal 
view or OPG or intraoral periapical view with the 
same magnification, exposure time in the same X ray 
machine with the same operator. Each OPG was done 
by Cranex Base X (Finland) panoramic dental X-ray 
machine with mA set to 10 and KV set to 75 for each 
patient. The margin of the successful bone grafts 
showed less sharpness than the immediate 
post-operative margin in each case after one month. 
Trabecular pattern of woven bone with each patient 
was evaluated visually by comparing the X-ray of the 
same patient from two different focuses using a 
standard scale with image processing software. 
Histopathological examination was done after six 
month of operation. Tissue specimen was taken from 
all these cases after reflecting the mucoperiosteum at 

the previous lesion area to find out the presence or 
absence of cementing line, osteoblast, woven bone, 
fibrous and chronic inflammatory cell to assess the 
quality of the graft material to the healed lesion. This 
was done in the department of Pathology, BSMMU 
with their valuable pathological report. Scintigraphic 
examination was performed after 6 months of the 
operation to evaluate the viability of the bone graft in 
the graft site. Three phase scan was done with 
technetium- 99m labeled diphosphonates for each 
patient to access the viability of bone graft or areas of 
increased bone metabolism were evidence of good 
viability and was appeared as areas of increased 
radiotracer uptake, namely “hot spots. Diminished or 
absent uptake, are called “cold spots.” 
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. Results 
were presented as a detailed pathology report that 
includes high-resolution digital photomicrographs 
with image processing software. Result of study was 
calculated by standard statistical method. To provide 
a correct and unbiased result of the study, 
consultation was taken with an expert bio-statistician. 
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.

Results
The main objective of this study was to find out the 
rate of infection for the patient with use of 
hydroxyapatite alloplastic material and allogenic bone 
graft. 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). 
In histopathological examination marked presence of 
cementing line, woven bone and osteoblast cell was 
found in patients who were grafted with hydroxyaptite 
and this had indicated good osteoblastic activity. On 
the other hand marked presence of chronic 
inflammatory cell and fibrous tissue in allo-bone 

grafting patient had indicated less osteoblastic activity 
(Table 2).

Increased technetium-99m labeled diphosphonate 
uptake was found in the patient with allograft which 
had indicated good osteoblastic activity and good 
viability of the graft. Lightly increased uptake had 
indicated the chronic inflammation and fibrous healing 
in the allogenic bone graft group indicates average 
healing of the graft (Table 3).

In the summary of the major observations, there was a 
smaller lesion diameter of hydroxyapatite group in 
comparison with allogenic bone graft group which had 
indicated comparatively better healing than that of the 
hydroxyapatite group. In observation of trabecular 
pattern, histological outcome and scintigraphic 
outcome the hyroxyapaite group showed better quality 
of healing than that of allogenic bone graft group 
(Table 4).

Discussion
Multitudes of materials were used as bone graft in 
maxillofacial region11. This present study is undertaken 
to compare the outcomes of allogenic bone and 
hydroxyapatite bone graft in cystic cavities after 
enucleation. The radiological and histological changes 
of the bone grafts are assessed to determine the true 
nature and quality of healing to use it further in our 
field.  Scintigraphy is used as a marker to determine the 
viability of the grafts. 
In this study 28 patients were included after the clinical 
and radiological evaluation where 14 cases were 
treated with allogenic-bone graft and the rest 14 cases 
were treated with hydroxyapatite alloplastic-bone graft 
material after enucleation of the cystic lesion.
It has been found that hydroxyapatite bone graft is both 
clinically and radiologically better than allogenic bone 
graft in reducing the diameter of lesion. It has been 
supported by Zuev et al12. This observation has been 
concluded that the patients with hydroxapatite bone 
graft has showed better radiological outcome than their 
allogenic counterparts. They have also revealed the 
outcomes of two groups which is poorly defined in the 
initial few weeks; however, in the later period like 
three months it is significant and this result is very 
close to Schwartz et al13.
In this study patients with hydroxapatite bone graft 
showed superior trabecular pattern than the allogenic 
counterparts. The difference of trabecular pattern 
between the two groups started to amplify in the 
post-operative period. The difference was almost 
persistent throughout the period of 6 months, with 
gradual increasing tendency.
Histopathological slide has been prepared from cases 
of both groups of same site and procedure after six 
months of operation. According to the 
histopathological findings the neo-osteogenetic process 
is better in the hydroxyapatite group. Microscopic 
findings have revealed that the graft is seated in the 
duel process of osteoclastic and osteoblastic activities 
with the ingrowths of capillaries. There is a marked 
cementing line which indicates deposition of woven 
bone, on the other hand there is less definite 

histological feature of active bone formation rather 
fibrous deposition showed in allogenic bone group. 
Moreover the infiltration of chronic inflammatory cell 
is evident in allo group. This indicates that the 
hydroxyapatite group is better than allogenic bone 
group and this result is consistent with the other 
studies14-16.
Radionuclide bone scanning has been done from 
randomly selected cases of both groups. More 
increased tracer uptake is seen in the operation site of 
hydroxyapatite group than in the allo group which is 
also supported by the finding. More tracer uptake of 
radioactive iodine indicates good osteoblastic activity 
which is supported by other studies17-18. On the other 
hand slight tracer uptake indicates average or poor 
osteoblastic activity.
Zanetti and Nassif19 presented their initial experience 
with the use of flexible hydroxyapatite sheets to repair 
lateral skull base defects. They prospectively reviewed 
the outcomes of seven patients with mastoid defects, 3 
cm or less, resulting from traumatic, iatrogenic, or 
infectious causes. After a mean follow-up of 27.5 
months, none of the patients suffered any 
complications related to the graft such as infection, 
extrusion, or cerebrospinal fluid leaks. All patients 
exhibited a reasonable anatomic contour on 
postoperative computed tomographic scans. Although 
this experience is limited, flexible, osteoconductive 
hydroxyapatite sheets offer a viable alternative for the 
repair of skull base defects, and further clinical 
evaluation is warranted.
Shields et al20 reported their experience with 250 
consecutive cases of hydroxyapatite orbital implant 
placed after enucleation with minimum complications 
and with no cases of orbital hemorrhage, implant 
migration,or implant extrusion. 

Conclusion
In conclusion the radiological, histopathological and 
scintigraphical outcome of the patients who were 
treated with hydroxyaptite granule bone graft were 
satisfactory in comparison with those who were treated 
with allogenic bone graft. There is a smaller lesion 
diameter of hydroxyapatite group in comparison with 
allogenic bone graft group. This indicates 
comparatively better healing than that of the allogenic 
bone graft group. In observation of trabecular pattern, 
histological outcome and scintigraphic outcome of the 
hyroxyapaite group shows better quality of healing 
than that of allogenic bone graft group. Large scale 
study should be conducted to get the real scenario.
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Introduction
Synthetic ceramics are readily available and are not 
either infectious or immunogenic potential1.  These 
reduce patient morbidity significantly by decreasing 
the need for a second operative site. Calcium 
phosphates (CaP) account for most ceramic-based 
bone graft substitutes currently available2. 
Hydroxyapatite (HA) is the most used polycrystalline 
calcium phosphate ceramic mineral as an artificial 
bone graft substitute3. It is biocompatible, highly 
resistant to stress forces, nontoxic and 
noncarcinogenic; furthermore, it has marked 
osteoconductive and osteoinductive properties that 
lead to the regeneration of lamellar bone within 4 to 
10 months of implantation4. This characteristic is 
exploited in many surgical areas. It also has been 
used to coat other materials to increase their stability 
and osteointegration5.
The major drawbacks to the use of CaP ceramics are 
their adverse mechanical properties. These are brittle 
with low impact resistance, and have low tensile 
strength; consequently, these fail when used in a 
structural capacity4. The lack of viscous flow is a 
serious limitation for CPCs. Despite this problem, 
some researchers tried injecting CPCs in paste form; 
in addition it’s tendency for granular migration and 
incomplete resorption has become a long-term 
problem6.
Allogenic bone is another attractive source of bone 
grafting material next to auto bone. Allogeneic bone, 
with variable biologic properties, is available in many 
preparations like frozen, freeze-dried, irradiated, or 
demineralized7. Transplantation of allogenic bone as a 
method of treatment as various disorders of skeleton 
was started late decade of 19th century and 1st decade 
of 20th century. Freeze-dried bone allograft was first 
introduced by United State Navy tissue Bank.
It has been observed that 177 solitary bone cyst have 
been treated with curettage and packing with freeze 
dried cancellous bone allograft, where 97(55.0%) 
cases are completely healed; 64(34%) cases are 
recurred and 16(9%) cases have a non-progressive 
residual defect that did not require an operation; in 
addition the overall recurrence rate was 45.0% cases7. 
Though allografts are attractive sources, there are 
several problems encountered in using them, 
including resorbtion, relative risk of disease 
transmission, immunogenicity, loss of biologic and 
mechanical properties secondary to its processing,  
and non-availability world-wide due to financial and 

religious concerns8.
Scintigraphic images are obtained utilizing the 
intravenous administration of a radiopharmaceutical, 
particularly technetium-99m labeled diphosphonates. 
In an in vitro binding assay, the competitive 
adsorption of technetium- 99m labeled 
diphosphonates to pure hydroxyapatite is forty times 
greater than to pure organic bone matrix. Thus, its 
uptake correlates well with the rate of mineralization9.  
Harbert10 has mentioned that bone scintigraphy 
provides a means of predicting graft failure before 
radiographic or clinical changes become apparent 
and, thus, helping to avoid a loss of surrounding bone 
from graft necrosis or infection.
Thus the study was designed to evaluate the 
integration of HA and allogenic bone as bone graft by 
assessment of histopathological evaluation and 
scintigraphic assessment of the graft to its future use 
with maxillofacial reconstruction.

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 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 5-7 days, analgesics like NSAID 
and mouthwash was prescribed.
Follow Up and Outcome Measures: The wound 
was checked on the following day and radiograph 
was done three days after operation. Sutures were 
removed on seventh post-operative day. 
Post-operative radiograph were taken after one 
month, three months and six months.  Radiographs 
for each patient was done from the same diagnostic 
center with the same machine and the operator. Then 
the Initial diameter of the lesion was measured and 
follow-up was done for each patient with occlusal 
view or OPG or intraoral periapical view with the 
same magnification, exposure time in the same X ray 
machine with the same operator. Each OPG was done 
by Cranex Base X (Finland) panoramic dental X-ray 
machine with mA set to 10 and KV set to 75 for each 
patient. The margin of the successful bone grafts 
showed less sharpness than the immediate 
post-operative margin in each case after one month. 
Trabecular pattern of woven bone with each patient 
was evaluated visually by comparing the X-ray of the 
same patient from two different focuses using a 
standard scale with image processing software. 
Histopathological examination was done after six 
month of operation. Tissue specimen was taken from 
all these cases after reflecting the mucoperiosteum at 

the previous lesion area to find out the presence or 
absence of cementing line, osteoblast, woven bone, 
fibrous and chronic inflammatory cell to assess the 
quality of the graft material to the healed lesion. This 
was done in the department of Pathology, BSMMU 
with their valuable pathological report. Scintigraphic 
examination was performed after 6 months of the 
operation to evaluate the viability of the bone graft in 
the graft site. Three phase scan was done with 
technetium- 99m labeled diphosphonates for each 
patient to access the viability of bone graft or areas of 
increased bone metabolism were evidence of good 
viability and was appeared as areas of increased 
radiotracer uptake, namely “hot spots. Diminished or 
absent uptake, are called “cold spots.” 
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. Results 
were presented as a detailed pathology report that 
includes high-resolution digital photomicrographs 
with image processing software. Result of study was 
calculated by standard statistical method. To provide 
a correct and unbiased result of the study, 
consultation was taken with an expert bio-statistician. 
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.

Results
The main objective of this study was to find out the 
rate of infection for the patient with use of 
hydroxyapatite alloplastic material and allogenic bone 
graft. 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). 
In histopathological examination marked presence of 
cementing line, woven bone and osteoblast cell was 
found in patients who were grafted with hydroxyaptite 
and this had indicated good osteoblastic activity. On 
the other hand marked presence of chronic 
inflammatory cell and fibrous tissue in allo-bone 

grafting patient had indicated less osteoblastic activity 
(Table 2).

Increased technetium-99m labeled diphosphonate 
uptake was found in the patient with allograft which 
had indicated good osteoblastic activity and good 
viability of the graft. Lightly increased uptake had 
indicated the chronic inflammation and fibrous healing 
in the allogenic bone graft group indicates average 
healing of the graft (Table 3).

In the summary of the major observations, there was a 
smaller lesion diameter of hydroxyapatite group in 
comparison with allogenic bone graft group which had 
indicated comparatively better healing than that of the 
hydroxyapatite group. In observation of trabecular 
pattern, histological outcome and scintigraphic 
outcome the hyroxyapaite group showed better quality 
of healing than that of allogenic bone graft group 
(Table 4).

Discussion
Multitudes of materials were used as bone graft in 
maxillofacial region11. This present study is undertaken 
to compare the outcomes of allogenic bone and 
hydroxyapatite bone graft in cystic cavities after 
enucleation. The radiological and histological changes 
of the bone grafts are assessed to determine the true 
nature and quality of healing to use it further in our 
field.  Scintigraphy is used as a marker to determine the 
viability of the grafts. 
In this study 28 patients were included after the clinical 
and radiological evaluation where 14 cases were 
treated with allogenic-bone graft and the rest 14 cases 
were treated with hydroxyapatite alloplastic-bone graft 
material after enucleation of the cystic lesion.
It has been found that hydroxyapatite bone graft is both 
clinically and radiologically better than allogenic bone 
graft in reducing the diameter of lesion. It has been 
supported by Zuev et al12. This observation has been 
concluded that the patients with hydroxapatite bone 
graft has showed better radiological outcome than their 
allogenic counterparts. They have also revealed the 
outcomes of two groups which is poorly defined in the 
initial few weeks; however, in the later period like 
three months it is significant and this result is very 
close to Schwartz et al13.
In this study patients with hydroxapatite bone graft 
showed superior trabecular pattern than the allogenic 
counterparts. The difference of trabecular pattern 
between the two groups started to amplify in the 
post-operative period. The difference was almost 
persistent throughout the period of 6 months, with 
gradual increasing tendency.
Histopathological slide has been prepared from cases 
of both groups of same site and procedure after six 
months of operation. According to the 
histopathological findings the neo-osteogenetic process 
is better in the hydroxyapatite group. Microscopic 
findings have revealed that the graft is seated in the 
duel process of osteoclastic and osteoblastic activities 
with the ingrowths of capillaries. There is a marked 
cementing line which indicates deposition of woven 
bone, on the other hand there is less definite 

histological feature of active bone formation rather 
fibrous deposition showed in allogenic bone group. 
Moreover the infiltration of chronic inflammatory cell 
is evident in allo group. This indicates that the 
hydroxyapatite group is better than allogenic bone 
group and this result is consistent with the other 
studies14-16.
Radionuclide bone scanning has been done from 
randomly selected cases of both groups. More 
increased tracer uptake is seen in the operation site of 
hydroxyapatite group than in the allo group which is 
also supported by the finding. More tracer uptake of 
radioactive iodine indicates good osteoblastic activity 
which is supported by other studies17-18. On the other 
hand slight tracer uptake indicates average or poor 
osteoblastic activity.
Zanetti and Nassif19 presented their initial experience 
with the use of flexible hydroxyapatite sheets to repair 
lateral skull base defects. They prospectively reviewed 
the outcomes of seven patients with mastoid defects, 3 
cm or less, resulting from traumatic, iatrogenic, or 
infectious causes. After a mean follow-up of 27.5 
months, none of the patients suffered any 
complications related to the graft such as infection, 
extrusion, or cerebrospinal fluid leaks. All patients 
exhibited a reasonable anatomic contour on 
postoperative computed tomographic scans. Although 
this experience is limited, flexible, osteoconductive 
hydroxyapatite sheets offer a viable alternative for the 
repair of skull base defects, and further clinical 
evaluation is warranted.
Shields et al20 reported their experience with 250 
consecutive cases of hydroxyapatite orbital implant 
placed after enucleation with minimum complications 
and with no cases of orbital hemorrhage, implant 
migration,or implant extrusion. 

Conclusion
In conclusion the radiological, histopathological and 
scintigraphical outcome of the patients who were 
treated with hydroxyaptite granule bone graft were 
satisfactory in comparison with those who were treated 
with allogenic bone graft. There is a smaller lesion 
diameter of hydroxyapatite group in comparison with 
allogenic bone graft group. This indicates 
comparatively better healing than that of the allogenic 
bone graft group. In observation of trabecular pattern, 
histological outcome and scintigraphic outcome of the 
hyroxyapaite group shows better quality of healing 
than that of allogenic bone graft group. Large scale 
study should be conducted to get the real scenario.
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Introduction
Synthetic ceramics are readily available and are not 
either infectious or immunogenic potential1.  These 
reduce patient morbidity significantly by decreasing 
the need for a second operative site. Calcium 
phosphates (CaP) account for most ceramic-based 
bone graft substitutes currently available2. 
Hydroxyapatite (HA) is the most used polycrystalline 
calcium phosphate ceramic mineral as an artificial 
bone graft substitute3. It is biocompatible, highly 
resistant to stress forces, nontoxic and 
noncarcinogenic; furthermore, it has marked 
osteoconductive and osteoinductive properties that 
lead to the regeneration of lamellar bone within 4 to 
10 months of implantation4. This characteristic is 
exploited in many surgical areas. It also has been 
used to coat other materials to increase their stability 
and osteointegration5.
The major drawbacks to the use of CaP ceramics are 
their adverse mechanical properties. These are brittle 
with low impact resistance, and have low tensile 
strength; consequently, these fail when used in a 
structural capacity4. The lack of viscous flow is a 
serious limitation for CPCs. Despite this problem, 
some researchers tried injecting CPCs in paste form; 
in addition it’s tendency for granular migration and 
incomplete resorption has become a long-term 
problem6.
Allogenic bone is another attractive source of bone 
grafting material next to auto bone. Allogeneic bone, 
with variable biologic properties, is available in many 
preparations like frozen, freeze-dried, irradiated, or 
demineralized7. Transplantation of allogenic bone as a 
method of treatment as various disorders of skeleton 
was started late decade of 19th century and 1st decade 
of 20th century. Freeze-dried bone allograft was first 
introduced by United State Navy tissue Bank.
It has been observed that 177 solitary bone cyst have 
been treated with curettage and packing with freeze 
dried cancellous bone allograft, where 97(55.0%) 
cases are completely healed; 64(34%) cases are 
recurred and 16(9%) cases have a non-progressive 
residual defect that did not require an operation; in 
addition the overall recurrence rate was 45.0% cases7. 
Though allografts are attractive sources, there are 
several problems encountered in using them, 
including resorbtion, relative risk of disease 
transmission, immunogenicity, loss of biologic and 
mechanical properties secondary to its processing,  
and non-availability world-wide due to financial and 

religious concerns8.
Scintigraphic images are obtained utilizing the 
intravenous administration of a radiopharmaceutical, 
particularly technetium-99m labeled diphosphonates. 
In an in vitro binding assay, the competitive 
adsorption of technetium- 99m labeled 
diphosphonates to pure hydroxyapatite is forty times 
greater than to pure organic bone matrix. Thus, its 
uptake correlates well with the rate of mineralization9.  
Harbert10 has mentioned that bone scintigraphy 
provides a means of predicting graft failure before 
radiographic or clinical changes become apparent 
and, thus, helping to avoid a loss of surrounding bone 
from graft necrosis or infection.
Thus the study was designed to evaluate the 
integration of HA and allogenic bone as bone graft by 
assessment of histopathological evaluation and 
scintigraphic assessment of the graft to its future use 
with maxillofacial reconstruction.

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 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 5-7 days, analgesics like NSAID 
and mouthwash was prescribed.
Follow Up and Outcome Measures: The wound 
was checked on the following day and radiograph 
was done three days after operation. Sutures were 
removed on seventh post-operative day. 
Post-operative radiograph were taken after one 
month, three months and six months.  Radiographs 
for each patient was done from the same diagnostic 
center with the same machine and the operator. Then 
the Initial diameter of the lesion was measured and 
follow-up was done for each patient with occlusal 
view or OPG or intraoral periapical view with the 
same magnification, exposure time in the same X ray 
machine with the same operator. Each OPG was done 
by Cranex Base X (Finland) panoramic dental X-ray 
machine with mA set to 10 and KV set to 75 for each 
patient. The margin of the successful bone grafts 
showed less sharpness than the immediate 
post-operative margin in each case after one month. 
Trabecular pattern of woven bone with each patient 
was evaluated visually by comparing the X-ray of the 
same patient from two different focuses using a 
standard scale with image processing software. 
Histopathological examination was done after six 
month of operation. Tissue specimen was taken from 
all these cases after reflecting the mucoperiosteum at 

the previous lesion area to find out the presence or 
absence of cementing line, osteoblast, woven bone, 
fibrous and chronic inflammatory cell to assess the 
quality of the graft material to the healed lesion. This 
was done in the department of Pathology, BSMMU 
with their valuable pathological report. Scintigraphic 
examination was performed after 6 months of the 
operation to evaluate the viability of the bone graft in 
the graft site. Three phase scan was done with 
technetium- 99m labeled diphosphonates for each 
patient to access the viability of bone graft or areas of 
increased bone metabolism were evidence of good 
viability and was appeared as areas of increased 
radiotracer uptake, namely “hot spots. Diminished or 
absent uptake, are called “cold spots.” 
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. Results 
were presented as a detailed pathology report that 
includes high-resolution digital photomicrographs 
with image processing software. Result of study was 
calculated by standard statistical method. To provide 
a correct and unbiased result of the study, 
consultation was taken with an expert bio-statistician. 
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.

Results
The main objective of this study was to find out the 
rate of infection for the patient with use of 
hydroxyapatite alloplastic material and allogenic bone 
graft. 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). 
In histopathological examination marked presence of 
cementing line, woven bone and osteoblast cell was 
found in patients who were grafted with hydroxyaptite 
and this had indicated good osteoblastic activity. On 
the other hand marked presence of chronic 
inflammatory cell and fibrous tissue in allo-bone 

grafting patient had indicated less osteoblastic activity 
(Table 2).

Increased technetium-99m labeled diphosphonate 
uptake was found in the patient with allograft which 
had indicated good osteoblastic activity and good 
viability of the graft. Lightly increased uptake had 
indicated the chronic inflammation and fibrous healing 
in the allogenic bone graft group indicates average 
healing of the graft (Table 3).

In the summary of the major observations, there was a 
smaller lesion diameter of hydroxyapatite group in 
comparison with allogenic bone graft group which had 
indicated comparatively better healing than that of the 
hydroxyapatite group. In observation of trabecular 
pattern, histological outcome and scintigraphic 
outcome the hyroxyapaite group showed better quality 
of healing than that of allogenic bone graft group 
(Table 4).

Discussion
Multitudes of materials were used as bone graft in 
maxillofacial region11. This present study is undertaken 
to compare the outcomes of allogenic bone and 
hydroxyapatite bone graft in cystic cavities after 
enucleation. The radiological and histological changes 
of the bone grafts are assessed to determine the true 
nature and quality of healing to use it further in our 
field.  Scintigraphy is used as a marker to determine the 
viability of the grafts. 
In this study 28 patients were included after the clinical 
and radiological evaluation where 14 cases were 
treated with allogenic-bone graft and the rest 14 cases 
were treated with hydroxyapatite alloplastic-bone graft 
material after enucleation of the cystic lesion.
It has been found that hydroxyapatite bone graft is both 
clinically and radiologically better than allogenic bone 
graft in reducing the diameter of lesion. It has been 
supported by Zuev et al12. This observation has been 
concluded that the patients with hydroxapatite bone 
graft has showed better radiological outcome than their 
allogenic counterparts. They have also revealed the 
outcomes of two groups which is poorly defined in the 
initial few weeks; however, in the later period like 
three months it is significant and this result is very 
close to Schwartz et al13.
In this study patients with hydroxapatite bone graft 
showed superior trabecular pattern than the allogenic 
counterparts. The difference of trabecular pattern 
between the two groups started to amplify in the 
post-operative period. The difference was almost 
persistent throughout the period of 6 months, with 
gradual increasing tendency.
Histopathological slide has been prepared from cases 
of both groups of same site and procedure after six 
months of operation. According to the 
histopathological findings the neo-osteogenetic process 
is better in the hydroxyapatite group. Microscopic 
findings have revealed that the graft is seated in the 
duel process of osteoclastic and osteoblastic activities 
with the ingrowths of capillaries. There is a marked 
cementing line which indicates deposition of woven 
bone, on the other hand there is less definite 

histological feature of active bone formation rather 
fibrous deposition showed in allogenic bone group. 
Moreover the infiltration of chronic inflammatory cell 
is evident in allo group. This indicates that the 
hydroxyapatite group is better than allogenic bone 
group and this result is consistent with the other 
studies14-16.
Radionuclide bone scanning has been done from 
randomly selected cases of both groups. More 
increased tracer uptake is seen in the operation site of 
hydroxyapatite group than in the allo group which is 
also supported by the finding. More tracer uptake of 
radioactive iodine indicates good osteoblastic activity 
which is supported by other studies17-18. On the other 
hand slight tracer uptake indicates average or poor 
osteoblastic activity.
Zanetti and Nassif19 presented their initial experience 
with the use of flexible hydroxyapatite sheets to repair 
lateral skull base defects. They prospectively reviewed 
the outcomes of seven patients with mastoid defects, 3 
cm or less, resulting from traumatic, iatrogenic, or 
infectious causes. After a mean follow-up of 27.5 
months, none of the patients suffered any 
complications related to the graft such as infection, 
extrusion, or cerebrospinal fluid leaks. All patients 
exhibited a reasonable anatomic contour on 
postoperative computed tomographic scans. Although 
this experience is limited, flexible, osteoconductive 
hydroxyapatite sheets offer a viable alternative for the 
repair of skull base defects, and further clinical 
evaluation is warranted.
Shields et al20 reported their experience with 250 
consecutive cases of hydroxyapatite orbital implant 
placed after enucleation with minimum complications 
and with no cases of orbital hemorrhage, implant 
migration,or implant extrusion. 

Conclusion
In conclusion the radiological, histopathological and 
scintigraphical outcome of the patients who were 
treated with hydroxyaptite granule bone graft were 
satisfactory in comparison with those who were treated 
with allogenic bone graft. There is a smaller lesion 
diameter of hydroxyapatite group in comparison with 
allogenic bone graft group. This indicates 
comparatively better healing than that of the allogenic 
bone graft group. In observation of trabecular pattern, 
histological outcome and scintigraphic outcome of the 
hyroxyapaite group shows better quality of healing 
than that of allogenic bone graft group. Large scale 
study should be conducted to get the real scenario.
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Introduction
Synthetic ceramics are readily available and are not 
either infectious or immunogenic potential1.  These 
reduce patient morbidity significantly by decreasing 
the need for a second operative site. Calcium 
phosphates (CaP) account for most ceramic-based 
bone graft substitutes currently available2. 
Hydroxyapatite (HA) is the most used polycrystalline 
calcium phosphate ceramic mineral as an artificial 
bone graft substitute3. It is biocompatible, highly 
resistant to stress forces, nontoxic and 
noncarcinogenic; furthermore, it has marked 
osteoconductive and osteoinductive properties that 
lead to the regeneration of lamellar bone within 4 to 
10 months of implantation4. This characteristic is 
exploited in many surgical areas. It also has been 
used to coat other materials to increase their stability 
and osteointegration5.
The major drawbacks to the use of CaP ceramics are 
their adverse mechanical properties. These are brittle 
with low impact resistance, and have low tensile 
strength; consequently, these fail when used in a 
structural capacity4. The lack of viscous flow is a 
serious limitation for CPCs. Despite this problem, 
some researchers tried injecting CPCs in paste form; 
in addition it’s tendency for granular migration and 
incomplete resorption has become a long-term 
problem6.
Allogenic bone is another attractive source of bone 
grafting material next to auto bone. Allogeneic bone, 
with variable biologic properties, is available in many 
preparations like frozen, freeze-dried, irradiated, or 
demineralized7. Transplantation of allogenic bone as a 
method of treatment as various disorders of skeleton 
was started late decade of 19th century and 1st decade 
of 20th century. Freeze-dried bone allograft was first 
introduced by United State Navy tissue Bank.
It has been observed that 177 solitary bone cyst have 
been treated with curettage and packing with freeze 
dried cancellous bone allograft, where 97(55.0%) 
cases are completely healed; 64(34%) cases are 
recurred and 16(9%) cases have a non-progressive 
residual defect that did not require an operation; in 
addition the overall recurrence rate was 45.0% cases7. 
Though allografts are attractive sources, there are 
several problems encountered in using them, 
including resorbtion, relative risk of disease 
transmission, immunogenicity, loss of biologic and 
mechanical properties secondary to its processing,  
and non-availability world-wide due to financial and 

religious concerns8.
Scintigraphic images are obtained utilizing the 
intravenous administration of a radiopharmaceutical, 
particularly technetium-99m labeled diphosphonates. 
In an in vitro binding assay, the competitive 
adsorption of technetium- 99m labeled 
diphosphonates to pure hydroxyapatite is forty times 
greater than to pure organic bone matrix. Thus, its 
uptake correlates well with the rate of mineralization9.  
Harbert10 has mentioned that bone scintigraphy 
provides a means of predicting graft failure before 
radiographic or clinical changes become apparent 
and, thus, helping to avoid a loss of surrounding bone 
from graft necrosis or infection.
Thus the study was designed to evaluate the 
integration of HA and allogenic bone as bone graft by 
assessment of histopathological evaluation and 
scintigraphic assessment of the graft to its future use 
with maxillofacial reconstruction.

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 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 5-7 days, analgesics like NSAID 
and mouthwash was prescribed.
Follow Up and Outcome Measures: The wound 
was checked on the following day and radiograph 
was done three days after operation. Sutures were 
removed on seventh post-operative day. 
Post-operative radiograph were taken after one 
month, three months and six months.  Radiographs 
for each patient was done from the same diagnostic 
center with the same machine and the operator. Then 
the Initial diameter of the lesion was measured and 
follow-up was done for each patient with occlusal 
view or OPG or intraoral periapical view with the 
same magnification, exposure time in the same X ray 
machine with the same operator. Each OPG was done 
by Cranex Base X (Finland) panoramic dental X-ray 
machine with mA set to 10 and KV set to 75 for each 
patient. The margin of the successful bone grafts 
showed less sharpness than the immediate 
post-operative margin in each case after one month. 
Trabecular pattern of woven bone with each patient 
was evaluated visually by comparing the X-ray of the 
same patient from two different focuses using a 
standard scale with image processing software. 
Histopathological examination was done after six 
month of operation. Tissue specimen was taken from 
all these cases after reflecting the mucoperiosteum at 

the previous lesion area to find out the presence or 
absence of cementing line, osteoblast, woven bone, 
fibrous and chronic inflammatory cell to assess the 
quality of the graft material to the healed lesion. This 
was done in the department of Pathology, BSMMU 
with their valuable pathological report. Scintigraphic 
examination was performed after 6 months of the 
operation to evaluate the viability of the bone graft in 
the graft site. Three phase scan was done with 
technetium- 99m labeled diphosphonates for each 
patient to access the viability of bone graft or areas of 
increased bone metabolism were evidence of good 
viability and was appeared as areas of increased 
radiotracer uptake, namely “hot spots. Diminished or 
absent uptake, are called “cold spots.” 
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. Results 
were presented as a detailed pathology report that 
includes high-resolution digital photomicrographs 
with image processing software. Result of study was 
calculated by standard statistical method. To provide 
a correct and unbiased result of the study, 
consultation was taken with an expert bio-statistician. 
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.

Results
The main objective of this study was to find out the 
rate of infection for the patient with use of 
hydroxyapatite alloplastic material and allogenic bone 
graft. 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). 
In histopathological examination marked presence of 
cementing line, woven bone and osteoblast cell was 
found in patients who were grafted with hydroxyaptite 
and this had indicated good osteoblastic activity. On 
the other hand marked presence of chronic 
inflammatory cell and fibrous tissue in allo-bone 

grafting patient had indicated less osteoblastic activity 
(Table 2).

Increased technetium-99m labeled diphosphonate 
uptake was found in the patient with allograft which 
had indicated good osteoblastic activity and good 
viability of the graft. Lightly increased uptake had 
indicated the chronic inflammation and fibrous healing 
in the allogenic bone graft group indicates average 
healing of the graft (Table 3).

In the summary of the major observations, there was a 
smaller lesion diameter of hydroxyapatite group in 
comparison with allogenic bone graft group which had 
indicated comparatively better healing than that of the 
hydroxyapatite group. In observation of trabecular 
pattern, histological outcome and scintigraphic 
outcome the hyroxyapaite group showed better quality 
of healing than that of allogenic bone graft group 
(Table 4).

Discussion
Multitudes of materials were used as bone graft in 
maxillofacial region11. This present study is undertaken 
to compare the outcomes of allogenic bone and 
hydroxyapatite bone graft in cystic cavities after 
enucleation. The radiological and histological changes 
of the bone grafts are assessed to determine the true 
nature and quality of healing to use it further in our 
field.  Scintigraphy is used as a marker to determine the 
viability of the grafts. 
In this study 28 patients were included after the clinical 
and radiological evaluation where 14 cases were 
treated with allogenic-bone graft and the rest 14 cases 
were treated with hydroxyapatite alloplastic-bone graft 
material after enucleation of the cystic lesion.
It has been found that hydroxyapatite bone graft is both 
clinically and radiologically better than allogenic bone 
graft in reducing the diameter of lesion. It has been 
supported by Zuev et al12. This observation has been 
concluded that the patients with hydroxapatite bone 
graft has showed better radiological outcome than their 
allogenic counterparts. They have also revealed the 
outcomes of two groups which is poorly defined in the 
initial few weeks; however, in the later period like 
three months it is significant and this result is very 
close to Schwartz et al13.
In this study patients with hydroxapatite bone graft 
showed superior trabecular pattern than the allogenic 
counterparts. The difference of trabecular pattern 
between the two groups started to amplify in the 
post-operative period. The difference was almost 
persistent throughout the period of 6 months, with 
gradual increasing tendency.
Histopathological slide has been prepared from cases 
of both groups of same site and procedure after six 
months of operation. According to the 
histopathological findings the neo-osteogenetic process 
is better in the hydroxyapatite group. Microscopic 
findings have revealed that the graft is seated in the 
duel process of osteoclastic and osteoblastic activities 
with the ingrowths of capillaries. There is a marked 
cementing line which indicates deposition of woven 
bone, on the other hand there is less definite 

histological feature of active bone formation rather 
fibrous deposition showed in allogenic bone group. 
Moreover the infiltration of chronic inflammatory cell 
is evident in allo group. This indicates that the 
hydroxyapatite group is better than allogenic bone 
group and this result is consistent with the other 
studies14-16.
Radionuclide bone scanning has been done from 
randomly selected cases of both groups. More 
increased tracer uptake is seen in the operation site of 
hydroxyapatite group than in the allo group which is 
also supported by the finding. More tracer uptake of 
radioactive iodine indicates good osteoblastic activity 
which is supported by other studies17-18. On the other 
hand slight tracer uptake indicates average or poor 
osteoblastic activity.
Zanetti and Nassif19 presented their initial experience 
with the use of flexible hydroxyapatite sheets to repair 
lateral skull base defects. They prospectively reviewed 
the outcomes of seven patients with mastoid defects, 3 
cm or less, resulting from traumatic, iatrogenic, or 
infectious causes. After a mean follow-up of 27.5 
months, none of the patients suffered any 
complications related to the graft such as infection, 
extrusion, or cerebrospinal fluid leaks. All patients 
exhibited a reasonable anatomic contour on 
postoperative computed tomographic scans. Although 
this experience is limited, flexible, osteoconductive 
hydroxyapatite sheets offer a viable alternative for the 
repair of skull base defects, and further clinical 
evaluation is warranted.
Shields et al20 reported their experience with 250 
consecutive cases of hydroxyapatite orbital implant 
placed after enucleation with minimum complications 
and with no cases of orbital hemorrhage, implant 
migration,or implant extrusion. 

Conclusion
In conclusion the radiological, histopathological and 
scintigraphical outcome of the patients who were 
treated with hydroxyaptite granule bone graft were 
satisfactory in comparison with those who were treated 
with allogenic bone graft. There is a smaller lesion 
diameter of hydroxyapatite group in comparison with 
allogenic bone graft group. This indicates 
comparatively better healing than that of the allogenic 
bone graft group. In observation of trabecular pattern, 
histological outcome and scintigraphic outcome of the 
hyroxyapaite group shows better quality of healing 
than that of allogenic bone graft group. Large scale 
study should be conducted to get the real scenario.
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Age Group
Up to 20 Years
21 to 30 Years
31 to 40 Years
More than 40 Years
Total

Group A
4(28.6%)
3(21.4%)
5(35.7%)
2(14.3%)

14(100.0%)

Group B
4(28.6%)
7(50.0%)
2(14.3%)
1(7.1%)

14(100.0%)

Table 1: Distribution of patients of both groups by age

Histopathological  Outcomes
Cementing line
Woven bone
Osteoblast cell
Chronic Inflammatory cell
Fibrous tissue

Group A
++
++
++
-
-

Group B
+
+
+

++
++

Table 2: Comparison of Histopathological Outcomes of 
the Patients between Group A and Group B

Major Observation
Lesion diameter
Trabecular pattern
Histological examination
Scintigraphic examination

Group A
Less
Good
Good
Good

Group B
More

Average
Average
Average

Table 4: Summary of Different Observations between Two 
Groups

Outcomes 
Diphosphonate uptake
Healing quality

Group A
+ +

Good

Group B
+

Average

Table 3: Comparison of Outcomes of the Patients between 
Two Management Groups In Relation To Scintigram with 
Hydroxapatite and With Allograft

Group-A: With Hydroxyapatite bone graft; Group-B: With 
Allogenic bone graft

'+'  Indicates present; '- ' Indicates absent

Diphosphonate uptake=Technetium-99m labeled diphosphonate 
uptake; '+ +' Indicates good tracer uptake; ' +' Indicates slightly 
increased tracer uptake
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Introduction
Synthetic ceramics are readily available and are not 
either infectious or immunogenic potential1.  These 
reduce patient morbidity significantly by decreasing 
the need for a second operative site. Calcium 
phosphates (CaP) account for most ceramic-based 
bone graft substitutes currently available2. 
Hydroxyapatite (HA) is the most used polycrystalline 
calcium phosphate ceramic mineral as an artificial 
bone graft substitute3. It is biocompatible, highly 
resistant to stress forces, nontoxic and 
noncarcinogenic; furthermore, it has marked 
osteoconductive and osteoinductive properties that 
lead to the regeneration of lamellar bone within 4 to 
10 months of implantation4. This characteristic is 
exploited in many surgical areas. It also has been 
used to coat other materials to increase their stability 
and osteointegration5.
The major drawbacks to the use of CaP ceramics are 
their adverse mechanical properties. These are brittle 
with low impact resistance, and have low tensile 
strength; consequently, these fail when used in a 
structural capacity4. The lack of viscous flow is a 
serious limitation for CPCs. Despite this problem, 
some researchers tried injecting CPCs in paste form; 
in addition it’s tendency for granular migration and 
incomplete resorption has become a long-term 
problem6.
Allogenic bone is another attractive source of bone 
grafting material next to auto bone. Allogeneic bone, 
with variable biologic properties, is available in many 
preparations like frozen, freeze-dried, irradiated, or 
demineralized7. Transplantation of allogenic bone as a 
method of treatment as various disorders of skeleton 
was started late decade of 19th century and 1st decade 
of 20th century. Freeze-dried bone allograft was first 
introduced by United State Navy tissue Bank.
It has been observed that 177 solitary bone cyst have 
been treated with curettage and packing with freeze 
dried cancellous bone allograft, where 97(55.0%) 
cases are completely healed; 64(34%) cases are 
recurred and 16(9%) cases have a non-progressive 
residual defect that did not require an operation; in 
addition the overall recurrence rate was 45.0% cases7. 
Though allografts are attractive sources, there are 
several problems encountered in using them, 
including resorbtion, relative risk of disease 
transmission, immunogenicity, loss of biologic and 
mechanical properties secondary to its processing,  
and non-availability world-wide due to financial and 

religious concerns8.
Scintigraphic images are obtained utilizing the 
intravenous administration of a radiopharmaceutical, 
particularly technetium-99m labeled diphosphonates. 
In an in vitro binding assay, the competitive 
adsorption of technetium- 99m labeled 
diphosphonates to pure hydroxyapatite is forty times 
greater than to pure organic bone matrix. Thus, its 
uptake correlates well with the rate of mineralization9.  
Harbert10 has mentioned that bone scintigraphy 
provides a means of predicting graft failure before 
radiographic or clinical changes become apparent 
and, thus, helping to avoid a loss of surrounding bone 
from graft necrosis or infection.
Thus the study was designed to evaluate the 
integration of HA and allogenic bone as bone graft by 
assessment of histopathological evaluation and 
scintigraphic assessment of the graft to its future use 
with maxillofacial reconstruction.

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 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 5-7 days, analgesics like NSAID 
and mouthwash was prescribed.
Follow Up and Outcome Measures: The wound 
was checked on the following day and radiograph 
was done three days after operation. Sutures were 
removed on seventh post-operative day. 
Post-operative radiograph were taken after one 
month, three months and six months.  Radiographs 
for each patient was done from the same diagnostic 
center with the same machine and the operator. Then 
the Initial diameter of the lesion was measured and 
follow-up was done for each patient with occlusal 
view or OPG or intraoral periapical view with the 
same magnification, exposure time in the same X ray 
machine with the same operator. Each OPG was done 
by Cranex Base X (Finland) panoramic dental X-ray 
machine with mA set to 10 and KV set to 75 for each 
patient. The margin of the successful bone grafts 
showed less sharpness than the immediate 
post-operative margin in each case after one month. 
Trabecular pattern of woven bone with each patient 
was evaluated visually by comparing the X-ray of the 
same patient from two different focuses using a 
standard scale with image processing software. 
Histopathological examination was done after six 
month of operation. Tissue specimen was taken from 
all these cases after reflecting the mucoperiosteum at 

the previous lesion area to find out the presence or 
absence of cementing line, osteoblast, woven bone, 
fibrous and chronic inflammatory cell to assess the 
quality of the graft material to the healed lesion. This 
was done in the department of Pathology, BSMMU 
with their valuable pathological report. Scintigraphic 
examination was performed after 6 months of the 
operation to evaluate the viability of the bone graft in 
the graft site. Three phase scan was done with 
technetium- 99m labeled diphosphonates for each 
patient to access the viability of bone graft or areas of 
increased bone metabolism were evidence of good 
viability and was appeared as areas of increased 
radiotracer uptake, namely “hot spots. Diminished or 
absent uptake, are called “cold spots.” 
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. Results 
were presented as a detailed pathology report that 
includes high-resolution digital photomicrographs 
with image processing software. Result of study was 
calculated by standard statistical method. To provide 
a correct and unbiased result of the study, 
consultation was taken with an expert bio-statistician. 
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.

Results
The main objective of this study was to find out the 
rate of infection for the patient with use of 
hydroxyapatite alloplastic material and allogenic bone 
graft. 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). 
In histopathological examination marked presence of 
cementing line, woven bone and osteoblast cell was 
found in patients who were grafted with hydroxyaptite 
and this had indicated good osteoblastic activity. On 
the other hand marked presence of chronic 
inflammatory cell and fibrous tissue in allo-bone 

grafting patient had indicated less osteoblastic activity 
(Table 2).

Increased technetium-99m labeled diphosphonate 
uptake was found in the patient with allograft which 
had indicated good osteoblastic activity and good 
viability of the graft. Lightly increased uptake had 
indicated the chronic inflammation and fibrous healing 
in the allogenic bone graft group indicates average 
healing of the graft (Table 3).

In the summary of the major observations, there was a 
smaller lesion diameter of hydroxyapatite group in 
comparison with allogenic bone graft group which had 
indicated comparatively better healing than that of the 
hydroxyapatite group. In observation of trabecular 
pattern, histological outcome and scintigraphic 
outcome the hyroxyapaite group showed better quality 
of healing than that of allogenic bone graft group 
(Table 4).

Discussion
Multitudes of materials were used as bone graft in 
maxillofacial region11. This present study is undertaken 
to compare the outcomes of allogenic bone and 
hydroxyapatite bone graft in cystic cavities after 
enucleation. The radiological and histological changes 
of the bone grafts are assessed to determine the true 
nature and quality of healing to use it further in our 
field.  Scintigraphy is used as a marker to determine the 
viability of the grafts. 
In this study 28 patients were included after the clinical 
and radiological evaluation where 14 cases were 
treated with allogenic-bone graft and the rest 14 cases 
were treated with hydroxyapatite alloplastic-bone graft 
material after enucleation of the cystic lesion.
It has been found that hydroxyapatite bone graft is both 
clinically and radiologically better than allogenic bone 
graft in reducing the diameter of lesion. It has been 
supported by Zuev et al12. This observation has been 
concluded that the patients with hydroxapatite bone 
graft has showed better radiological outcome than their 
allogenic counterparts. They have also revealed the 
outcomes of two groups which is poorly defined in the 
initial few weeks; however, in the later period like 
three months it is significant and this result is very 
close to Schwartz et al13.
In this study patients with hydroxapatite bone graft 
showed superior trabecular pattern than the allogenic 
counterparts. The difference of trabecular pattern 
between the two groups started to amplify in the 
post-operative period. The difference was almost 
persistent throughout the period of 6 months, with 
gradual increasing tendency.
Histopathological slide has been prepared from cases 
of both groups of same site and procedure after six 
months of operation. According to the 
histopathological findings the neo-osteogenetic process 
is better in the hydroxyapatite group. Microscopic 
findings have revealed that the graft is seated in the 
duel process of osteoclastic and osteoblastic activities 
with the ingrowths of capillaries. There is a marked 
cementing line which indicates deposition of woven 
bone, on the other hand there is less definite 

histological feature of active bone formation rather 
fibrous deposition showed in allogenic bone group. 
Moreover the infiltration of chronic inflammatory cell 
is evident in allo group. This indicates that the 
hydroxyapatite group is better than allogenic bone 
group and this result is consistent with the other 
studies14-16.
Radionuclide bone scanning has been done from 
randomly selected cases of both groups. More 
increased tracer uptake is seen in the operation site of 
hydroxyapatite group than in the allo group which is 
also supported by the finding. More tracer uptake of 
radioactive iodine indicates good osteoblastic activity 
which is supported by other studies17-18. On the other 
hand slight tracer uptake indicates average or poor 
osteoblastic activity.
Zanetti and Nassif19 presented their initial experience 
with the use of flexible hydroxyapatite sheets to repair 
lateral skull base defects. They prospectively reviewed 
the outcomes of seven patients with mastoid defects, 3 
cm or less, resulting from traumatic, iatrogenic, or 
infectious causes. After a mean follow-up of 27.5 
months, none of the patients suffered any 
complications related to the graft such as infection, 
extrusion, or cerebrospinal fluid leaks. All patients 
exhibited a reasonable anatomic contour on 
postoperative computed tomographic scans. Although 
this experience is limited, flexible, osteoconductive 
hydroxyapatite sheets offer a viable alternative for the 
repair of skull base defects, and further clinical 
evaluation is warranted.
Shields et al20 reported their experience with 250 
consecutive cases of hydroxyapatite orbital implant 
placed after enucleation with minimum complications 
and with no cases of orbital hemorrhage, implant 
migration,or implant extrusion. 

Conclusion
In conclusion the radiological, histopathological and 
scintigraphical outcome of the patients who were 
treated with hydroxyaptite granule bone graft were 
satisfactory in comparison with those who were treated 
with allogenic bone graft. There is a smaller lesion 
diameter of hydroxyapatite group in comparison with 
allogenic bone graft group. This indicates 
comparatively better healing than that of the allogenic 
bone graft group. In observation of trabecular pattern, 
histological outcome and scintigraphic outcome of the 
hyroxyapaite group shows better quality of healing 
than that of allogenic bone graft group. Large scale 
study should be conducted to get the real scenario.
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Introduction
Synthetic ceramics are readily available and are not 
either infectious or immunogenic potential1.  These 
reduce patient morbidity significantly by decreasing 
the need for a second operative site. Calcium 
phosphates (CaP) account for most ceramic-based 
bone graft substitutes currently available2. 
Hydroxyapatite (HA) is the most used polycrystalline 
calcium phosphate ceramic mineral as an artificial 
bone graft substitute3. It is biocompatible, highly 
resistant to stress forces, nontoxic and 
noncarcinogenic; furthermore, it has marked 
osteoconductive and osteoinductive properties that 
lead to the regeneration of lamellar bone within 4 to 
10 months of implantation4. This characteristic is 
exploited in many surgical areas. It also has been 
used to coat other materials to increase their stability 
and osteointegration5.
The major drawbacks to the use of CaP ceramics are 
their adverse mechanical properties. These are brittle 
with low impact resistance, and have low tensile 
strength; consequently, these fail when used in a 
structural capacity4. The lack of viscous flow is a 
serious limitation for CPCs. Despite this problem, 
some researchers tried injecting CPCs in paste form; 
in addition it’s tendency for granular migration and 
incomplete resorption has become a long-term 
problem6.
Allogenic bone is another attractive source of bone 
grafting material next to auto bone. Allogeneic bone, 
with variable biologic properties, is available in many 
preparations like frozen, freeze-dried, irradiated, or 
demineralized7. Transplantation of allogenic bone as a 
method of treatment as various disorders of skeleton 
was started late decade of 19th century and 1st decade 
of 20th century. Freeze-dried bone allograft was first 
introduced by United State Navy tissue Bank.
It has been observed that 177 solitary bone cyst have 
been treated with curettage and packing with freeze 
dried cancellous bone allograft, where 97(55.0%) 
cases are completely healed; 64(34%) cases are 
recurred and 16(9%) cases have a non-progressive 
residual defect that did not require an operation; in 
addition the overall recurrence rate was 45.0% cases7. 
Though allografts are attractive sources, there are 
several problems encountered in using them, 
including resorbtion, relative risk of disease 
transmission, immunogenicity, loss of biologic and 
mechanical properties secondary to its processing,  
and non-availability world-wide due to financial and 

religious concerns8.
Scintigraphic images are obtained utilizing the 
intravenous administration of a radiopharmaceutical, 
particularly technetium-99m labeled diphosphonates. 
In an in vitro binding assay, the competitive 
adsorption of technetium- 99m labeled 
diphosphonates to pure hydroxyapatite is forty times 
greater than to pure organic bone matrix. Thus, its 
uptake correlates well with the rate of mineralization9.  
Harbert10 has mentioned that bone scintigraphy 
provides a means of predicting graft failure before 
radiographic or clinical changes become apparent 
and, thus, helping to avoid a loss of surrounding bone 
from graft necrosis or infection.
Thus the study was designed to evaluate the 
integration of HA and allogenic bone as bone graft by 
assessment of histopathological evaluation and 
scintigraphic assessment of the graft to its future use 
with maxillofacial reconstruction.

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 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 5-7 days, analgesics like NSAID 
and mouthwash was prescribed.
Follow Up and Outcome Measures: The wound 
was checked on the following day and radiograph 
was done three days after operation. Sutures were 
removed on seventh post-operative day. 
Post-operative radiograph were taken after one 
month, three months and six months.  Radiographs 
for each patient was done from the same diagnostic 
center with the same machine and the operator. Then 
the Initial diameter of the lesion was measured and 
follow-up was done for each patient with occlusal 
view or OPG or intraoral periapical view with the 
same magnification, exposure time in the same X ray 
machine with the same operator. Each OPG was done 
by Cranex Base X (Finland) panoramic dental X-ray 
machine with mA set to 10 and KV set to 75 for each 
patient. The margin of the successful bone grafts 
showed less sharpness than the immediate 
post-operative margin in each case after one month. 
Trabecular pattern of woven bone with each patient 
was evaluated visually by comparing the X-ray of the 
same patient from two different focuses using a 
standard scale with image processing software. 
Histopathological examination was done after six 
month of operation. Tissue specimen was taken from 
all these cases after reflecting the mucoperiosteum at 

the previous lesion area to find out the presence or 
absence of cementing line, osteoblast, woven bone, 
fibrous and chronic inflammatory cell to assess the 
quality of the graft material to the healed lesion. This 
was done in the department of Pathology, BSMMU 
with their valuable pathological report. Scintigraphic 
examination was performed after 6 months of the 
operation to evaluate the viability of the bone graft in 
the graft site. Three phase scan was done with 
technetium- 99m labeled diphosphonates for each 
patient to access the viability of bone graft or areas of 
increased bone metabolism were evidence of good 
viability and was appeared as areas of increased 
radiotracer uptake, namely “hot spots. Diminished or 
absent uptake, are called “cold spots.” 
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. Results 
were presented as a detailed pathology report that 
includes high-resolution digital photomicrographs 
with image processing software. Result of study was 
calculated by standard statistical method. To provide 
a correct and unbiased result of the study, 
consultation was taken with an expert bio-statistician. 
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.

Results
The main objective of this study was to find out the 
rate of infection for the patient with use of 
hydroxyapatite alloplastic material and allogenic bone 
graft. 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). 
In histopathological examination marked presence of 
cementing line, woven bone and osteoblast cell was 
found in patients who were grafted with hydroxyaptite 
and this had indicated good osteoblastic activity. On 
the other hand marked presence of chronic 
inflammatory cell and fibrous tissue in allo-bone 

grafting patient had indicated less osteoblastic activity 
(Table 2).

Increased technetium-99m labeled diphosphonate 
uptake was found in the patient with allograft which 
had indicated good osteoblastic activity and good 
viability of the graft. Lightly increased uptake had 
indicated the chronic inflammation and fibrous healing 
in the allogenic bone graft group indicates average 
healing of the graft (Table 3).

In the summary of the major observations, there was a 
smaller lesion diameter of hydroxyapatite group in 
comparison with allogenic bone graft group which had 
indicated comparatively better healing than that of the 
hydroxyapatite group. In observation of trabecular 
pattern, histological outcome and scintigraphic 
outcome the hyroxyapaite group showed better quality 
of healing than that of allogenic bone graft group 
(Table 4).

Discussion
Multitudes of materials were used as bone graft in 
maxillofacial region11. This present study is undertaken 
to compare the outcomes of allogenic bone and 
hydroxyapatite bone graft in cystic cavities after 
enucleation. The radiological and histological changes 
of the bone grafts are assessed to determine the true 
nature and quality of healing to use it further in our 
field.  Scintigraphy is used as a marker to determine the 
viability of the grafts. 
In this study 28 patients were included after the clinical 
and radiological evaluation where 14 cases were 
treated with allogenic-bone graft and the rest 14 cases 
were treated with hydroxyapatite alloplastic-bone graft 
material after enucleation of the cystic lesion.
It has been found that hydroxyapatite bone graft is both 
clinically and radiologically better than allogenic bone 
graft in reducing the diameter of lesion. It has been 
supported by Zuev et al12. This observation has been 
concluded that the patients with hydroxapatite bone 
graft has showed better radiological outcome than their 
allogenic counterparts. They have also revealed the 
outcomes of two groups which is poorly defined in the 
initial few weeks; however, in the later period like 
three months it is significant and this result is very 
close to Schwartz et al13.
In this study patients with hydroxapatite bone graft 
showed superior trabecular pattern than the allogenic 
counterparts. The difference of trabecular pattern 
between the two groups started to amplify in the 
post-operative period. The difference was almost 
persistent throughout the period of 6 months, with 
gradual increasing tendency.
Histopathological slide has been prepared from cases 
of both groups of same site and procedure after six 
months of operation. According to the 
histopathological findings the neo-osteogenetic process 
is better in the hydroxyapatite group. Microscopic 
findings have revealed that the graft is seated in the 
duel process of osteoclastic and osteoblastic activities 
with the ingrowths of capillaries. There is a marked 
cementing line which indicates deposition of woven 
bone, on the other hand there is less definite 

histological feature of active bone formation rather 
fibrous deposition showed in allogenic bone group. 
Moreover the infiltration of chronic inflammatory cell 
is evident in allo group. This indicates that the 
hydroxyapatite group is better than allogenic bone 
group and this result is consistent with the other 
studies14-16.
Radionuclide bone scanning has been done from 
randomly selected cases of both groups. More 
increased tracer uptake is seen in the operation site of 
hydroxyapatite group than in the allo group which is 
also supported by the finding. More tracer uptake of 
radioactive iodine indicates good osteoblastic activity 
which is supported by other studies17-18. On the other 
hand slight tracer uptake indicates average or poor 
osteoblastic activity.
Zanetti and Nassif19 presented their initial experience 
with the use of flexible hydroxyapatite sheets to repair 
lateral skull base defects. They prospectively reviewed 
the outcomes of seven patients with mastoid defects, 3 
cm or less, resulting from traumatic, iatrogenic, or 
infectious causes. After a mean follow-up of 27.5 
months, none of the patients suffered any 
complications related to the graft such as infection, 
extrusion, or cerebrospinal fluid leaks. All patients 
exhibited a reasonable anatomic contour on 
postoperative computed tomographic scans. Although 
this experience is limited, flexible, osteoconductive 
hydroxyapatite sheets offer a viable alternative for the 
repair of skull base defects, and further clinical 
evaluation is warranted.
Shields et al20 reported their experience with 250 
consecutive cases of hydroxyapatite orbital implant 
placed after enucleation with minimum complications 
and with no cases of orbital hemorrhage, implant 
migration,or implant extrusion. 

Conclusion
In conclusion the radiological, histopathological and 
scintigraphical outcome of the patients who were 
treated with hydroxyaptite granule bone graft were 
satisfactory in comparison with those who were treated 
with allogenic bone graft. There is a smaller lesion 
diameter of hydroxyapatite group in comparison with 
allogenic bone graft group. This indicates 
comparatively better healing than that of the allogenic 
bone graft group. In observation of trabecular pattern, 
histological outcome and scintigraphic outcome of the 
hyroxyapaite group shows better quality of healing 
than that of allogenic bone graft group. Large scale 
study should be conducted to get the real scenario.
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