
EVALUATION OF TWO DIFFERENT GRAFTING MATERIALS 
USED DURING IMMEDIATE POST-EXTRACTION IMPLANT 

PLACEMENT FOR RETAINING MANDIBULAR OVERDENTURES

ABSTRACT

Immediate implant placement in fresh extraction sockets has the advantages of few surgical 

exposures, short treatment time, and maintenance of alveolar bone height and width. The purpose 

RI� WKLV� VWXG\�ZDV� WR� HYDOXDWH� WKH� UHJHQHUDWLRQ�SRWHQWLDO�RI� WKH�QHZ�SODWHOHW� ULFK�ÀEULQ� �35)��
when used as an adjunct during immediate implantation following extraction of the mandibular 

cuspids. Twenty implants were immediately installed into the mandible of ten patients following 

H[WUDFWLRQ�RI�WKHLU�WZR�PDQGLEXODU�KRSHOHVV�FXVSLGV��)RU�HDFK�SDWLHQW��RQH�LPSODQW�ZDV�LQVWDOOHG�
XWLOL]LQJ�V\QWKHWLF�ERQH��ZKLOH�WKH�RWKHU�ZDV�LQVWDOOHG�XWLOL]LQJ�35)�DV�JUDIWLQJ�PDWHULDOV�LQVHUWHG�
around the implants. The mandibular arch was restored using implant retained overdentures 

after four months of implant installation. Implants were radiographically evaluated in terms of 

ERQH�KHLJKW�DQG�GHQVLW\�FKDQJHV��5HVXOWV�VKRZHG�D�VLJQLÀFDQW�GLIIHUHQFH�LQ�ERQH�KHLJKW�FKDQJHV�
EHWZHHQ�WKH�WZR�LPSODQW�JUDIWLQJ�PDWHULDOV�LQ�WKH�ÀUVW�WZR�PRQWKV�IROORZLQJ�LPSODQW�LQVWDOODWLRQ��
+RZHYHU��WKHUH�ZDV�D�QRQ�VLJQLÀFDQW�GLIIHUHQFH�LQ�ERQH�KHLJKW�FKDQJHV�VWDUWLQJ�IURP�LPSODQW�
ORDGLQJ� DIWHU� IRXU�PRQWKV� WLOO� WKH� HQG� RI� WKH� VWXG\� SHULRG��5HJDUGLQJ� ERQH� GHQVLW\� FKDQJHV��
WKHUH�ZDV�D�VLJQLÀFDQW�LQFUHDVH�LQ�ERQH�GHQVLW\�FKDQJHV�DURXQG�LPSODQWV�LQVWDOOHG�XVLQJ�35)�
compared to those installed using synthetic bone during the different time intervals except in the 

ODVW�VL[�PRQWKV�LQWHUYDO�RI�WKH�VWXG\��ZKHUH�WKH�GLIIHUHQFH�EHFDPH�QRQ�VLJQLÀFDQW��,Q�FRQFOXVLRQ��
35)�PDWHULDO� DSSHDUHG� WR� KDYH� EHWWHU� DQG� IDVWHU� SRWHQWLDO� IRU� ERQH� UHJHQHUDWLRQ� LQ� FDVHV� RI�
immediate implantation compared to synthetic bone.   
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INTRODUCTION 

Immediate implant placement following tooth 

H[WUDFWLRQ��W\SH����KDV�JDLQHG�SRSXODULW\�EHFDXVH�LW�
reduces treatment time, number of surgeries and post-

extraction bone loss. However, this is potentially 

challenged by inadequate keratinized mucosa for 

ÁDS�DGDSWDWLRQ�DQG�GLIÀFXOWLHV�LQ�DFKLHYLQJ�SULPDU\�
stability. Moreover, it has been proven that post-

extraction bone loss is an inevitable biological 

process, which affects treatment outcomes.
���

The advent of novel osseous regenerative 

WHFKQLTXHV�KDV�VLJQLÀFDQWO\�LQFUHDVHG�WKH�IXQFWLRQDO�
and esthetic potential of dental implants by restoring 

alveolar ridge defects to their original dimensions, 

which allows for optimal implant placement and 

in turn increases the credibility of dental implant 

therapy as a unique treatment alternative.
���� 2YHU�

WKH� SDVW� \HDUV�� QXPHURXV� VWXGLHV� KDYH� FRQÀUPHG�

(54)
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the reliability of implants placed at the time of 

tooth extraction.
�����

 Small osseous defects, which 

are frequently found adjacent to implants placed 

at the time of tooth extraction, can be grafted 

with autogenous bone obtained from edentulous 

ridges or other intraoral sites.
������ &OLQLFLDQV� KDYH�

also used other materials and methods to augment 

small bony defects adjacent to dental implants, 

including demineralized freeze-dried bone 

�')'%��DQG�EDUULHU�PHPEUDQHV���������%HFNHU�HW�DO�����

UHSRUWHG�D���������\HDU�LPSODQW�VXUYLYDO�UDWH�ZLWK�
FOLQLFDOO\� LQVLJQLÀFDQW� FUHVWDO� DOYHRODU� ERQH� ORVV�
for immediate implants that were augmented with 

barrier membranes.
 

6LQFH� LWV� LQFHSWLRQ� E\� &KDXNURQ� HW� DO����� � in 

����� IRU� WKH� ÀUVW� WLPH� LQ� GHQWDO� LPSODQWRORJ\��
SODWHOHW�ULFK�ÀEULQ� �35)��EHFDPH� DQ� DFFHSWHG� DQG�
most extensively worked upon current biological 

PDWHULDO�ZLWK�LPPHQVH�UHJHQHUDWLYH�SRWHQWLDO��35)�
is a second generation platelet concentrate widely 

used to enhance bone generation. It is a strictly 

DXWRORJRXV�ÀEULQ�PDWUL[�FRQWDLQLQJ�D�ODUJH�TXDQWLW\�
of platelet and leukocyte cytokines. Its advantages 

RYHU� SODWHOHW�ULFK� SODVPD� �353�� LQFOXGH� HDVH� RI�
preparation/application, minimal expense, and lack 

RI� ELRFKHPLFDO� PRGLÀFDWLRQ� �QR� ERYLQH� WKURPELQ�
RU� DQWLFRDJXODQW� LV� UHTXLUHG����������The proprietary 

SURFHVV� IRU� 35)� SUHSDUDWLRQ� VHSDUDWHV� WKH� EORRG�
cells from the platelets and plasma proteins during 

an initial low speed centrifugation of a patient’s 

EORRG��$�VHFRQG�FHQWULIXJDWLRQ�FRQYHUWV�ÀEULQRJHQ�
WR� ÀEULQ� LQ� WKH� SUHVHQFH� RI� &D&O�� DQG� WKH� ÀEULQ�
cross-links to form a matrix that contains viable 

platelets, which in turn releases a relatively constant 

FRQFHQWUDWLRQ�RI�JURZWK�IDFWRUV�RYHU�D�SHULRG�RI���
days.

������

'LUHFW� LQWHUDFWLRQV� EHWZHHQ� ÀEULQ� DQG� RVVHRXV�
FHOOV�GXULQJ�KHDOLQJ�DUH�LQVXIÀFLHQWO\�GRFXPHQWHG��
2Q� WKH� RWKHU� KDQG�� QXPHURXV� DQLPDO� VWXGLHV� GHDO�
ZLWK�WKH�ÀEULQ�HIIHFW�RQ�RVVHRXV�KHDOLQJ��7KH�UHVXOWV�
are contradictory; osseous healing is either improved 

or remains unchanged.
������)URP�D�IXQGDPHQWDO�SRLQW�

RI�YLHZ��LW�LV�VWLOO�GLIÀFXOW to know if the addition of a 

ÀEULQ�FORW�UHDOO\�SHUPLWV enhancement of new bone 

GHSRVLWLRQ��35)�FDQ�EH�FRQVLGHUHG�DV�D�QDWXUDO�ÀEULQ�
based biomaterial favorable to the development of 

a microvascularization, accelerated wound closing 

with fast cicatricial tissue remodeling. Its molecular 

structure with low thrombin concentration is an 

optimal matrix for migration of endothelial cells 

DQG�ÀEUREODVWV��7KLV�PDWUL[�FDUULHV�DOO�WKH�IDYRUDEOH�
FRQVWLWXHQWV�SUHVHQW�LQ�D�EORRG�VDPSOH��)XUWKHUPRUH��
WKLV�ÀEULQ�PDWUL[�FRQWDLQV�OHXNRF\WHV�DQG�SURPRWHV�
WKHLU� PLJUDWLRQ�� 'HVSLWH� WKH� IDFW� WKDW� F\WRNLQHV�
WUDSSHG� LQ�35)�DUH�JUDGXDOO\� UHOHDVHG�DQG�DEOH� WR�
accelerate the cellular phenomenon, these cytokines 

seem to have a secondary rule in the bioactivity 

RI� 35)�� 7KH� VWUXFWXUH� RI� WKH� ÀEULQ� QHWZRUN� LV�
WKXV� WKH�NH\�HOHPHQW�RI�DOO� LPSURYHG�35)�KHDOLQJ� 
processes.

�������

6RPH� RI� WKH� 35)� DSSOLFDWLRQV� ZHUH� GHVFULEHG�
in oral and maxillofacial surgery, preimplant and 

implant surgery.
�������

 It was assessed that a sinus 

JUDIWLQJ� PDWHULDO� EXLOW� ZLWK� DOORJUDIW� DQG� 35)� LQ�
equal volumes was suitable for implantation after 

RQO\� �� PRQWKV� DQG� SRWHQWLDOO\� HYHQ� PRUH� PDWXUH�
WKDQ�D�VROH�DOORJUDIW�DIWHU���PRQWKV������ �It was also 

VKRZQ�WKDW�35)�PHPEUDQHV�ZHUH�HDV\�WR�XVH�GXULQJ�
Summers osteotomy and offered a good compromise 

DV�ÀOOLQJ�PDWHULDO��VKRFN�DEVRUEHU�GXULQJ�VLQXV�ÁRRU�
elevation, and healing support for the damaged 

Schneiderian membrane.
����

There is evidence to show that post extraction 

implants have survival rates similar to implants 

in healed sites. However, evidence is lacking 

to demonstrate the superiority of one grafting 

protocol or material over the other with respect to 

healing of peri-implant defects with post extraction  

implants.
����

 Given the growth factor prevalence, 

LW� ZRXOG� EH� H[SHFWHG� WKDW� 35)� KHDOLQJ� SRWHQWLDO�
within an extraction socket might result in enhanced 

wound healing compared to those sites treated with 



(9$/8$7,21�2)�7:2�',))(5(17�*5$)7,1*�0$7(5,$/6� ���

non-viable graft materials. To test this hypothesis, 

WKLV�VWXG\�ZDV�GHVLJQHG�WR�FRPSDUH�35)�WR�V\QWKHWLF�
bone grafting material placed around immediately 

installed implants in fresh post-extraction sockets 

of mandibular cuspids for retaining mandibular 

overdentures. 

MATERIALS AND METHODS

All patients attending the outpatient clinic of the 

5HPRYDEOH� 3URVWKRGRQWLF� 'HSDUWPHQW�� )DFXOW\� RI�
2UDO� DQG� 'HQWDO�0HGLFLQH�� &DLUR� 8QLYHUVLW\� RYHU�
a period of two years, presenting with mandibular 

edentulous arch except for their two cuspids were 

screened for participation in the present study. This 

research has been approved by the local research 

ethics committee. Inclusion criteria of selected 

patients included mandibular cuspids with poor 

SURJQRVLV� LQGLFDWHG� IRU� GHQWDO� H[WUDFWLRQ��5HDVRQV�
RI� H[WUDFWLRQ� LQFOXGHG� JUDGH� ,,,� RU� ,9� PRELOLW\��
severe gingival recession, unfavorable crown to 

root ratio, low periodontal attachment level, non-

UHVWRUDEOH�FDULRXV�OHVLRQV�DQG�URRW�IUDFWXUHV��2WKHU�
inclusion criteria included enough residual bone 

DGMDFHQW� WR� WKH� FXVSLG� DUHD� VXIÀFLHQW� IRU� LPSODQW�
LQVWDOODWLRQ���²��PP�ZLGWK���DV�SUHOLPLQDU\�GHWHFWHG�
IURP� FRQH�EHDP� ;�UD\� LPDJLQJ� DQG� FRQÀUPHG�
later during pilot drilling, adequate interarch space, 

good oral hygiene, and normal maxillo-mandibular 

UHODWLRQVKLS�� 3DWLHQWV� KDG� GHQWXORXV� RU� SDUWLDOO\�
edentulous upper arch that could be restored to full 

GHQWLWLRQ�� ([FOXVLRQ� FULWHULD� LQFOXGHG� LQVXIÀFLHQW�
bone width or height at the proposed implant 

sites, periapical pathosis related to either of the 

mandibular cuspids, maxillomandibular skeletal 

discrepancy, limited inter-arch space, parafunctional 

habits, heavy smokers, and any medical condition 

or disease that may affect implant placement and 

integration or bone behavior. 

2YHU� WKH� VFUHHQLQJ� SHULRG�� RQO\� ��� SDWLHQWV�
VDWLVÀHG� WKH� LQFOXVLRQ� FULWHULD�� 7KHLU� DJH� UDQJHG�
IURP�������\HDUV��PHDQ �����7KH\�ZHUH�LQIRUPHG�

about the aim and design of the study and a written 

consent was obtained from them. 

8SSHU� DQG� ORZHU� DOJLQDWH� SUHOLPLQDU\�
impressions were made and poured into stone 

FDVWV��-DZ�UHODWLRQ�UHFRUGV�ZHUH�XVHG�WR�PRXQW�WKH�
casts. The necessary mouth preparations including 

periodontal and conservative treatment, occlusal 

adjustments, as well as restoration of missing upper 

teeth were planned and carried out at that stage. 

)ROORZLQJ� FDVW� PRGLÀFDWLRQ� E\� FXWWLQJ� RII� WKH�
two cuspids to the level of the residual ridge, a 

mandibular waxed denture was processed to be used 

as a temporary prosthesis, and duplicated into clear 

DFU\OLF�UHVLQ�WHPSODWH��ZKLFK�ZDV�ODWHU�PRGLÀHG�WR�EH�
used as a radiographic template during subsequent 

radiographic measurements.

Surgical and prosthetic protocol

3URSK\ODFWLF� PHGLFDWLRQ� LQ� WKH� IRUP� RI� RUDO�
DQWLELRWLF� ��� JP�GD\� DPR[LFLOOLQ� FODYXODQDWH��
was given starting one hour preoperatively. 

&RUUHVSRQGLQJ�LPSODQWV·�OHQJWK�DQG�GLDPHWHU�ZHUH�
selected for each case, aided by the cone beam 

;�UD\� LPDJLQJ� �6FDQRUD� �'�� 6RUHGH[�� 7XXVXOD��
)LQODQG��� 8QGHU� ORFDO� LQÀOWUDWLRQ� DQHVWKHVLD�� WKH�
ÀUVW�FXVSLG�ZDV�DWUDXPDWLFDOO\�H[WUDFWHG�E\�WKH�DLG�
RI�D�SHULRWRPH���+L)ULHG\��&KLFDJR��,/��86$���7KH�
socket was irrigated using saline and inspected for 

any residual infection or bony spicules/chips. Two 

small buccal vertical incisions on either side of the 

VRFNHW�ZHUH�PDGH�WR�FUHDWH�D�SDUWLDO�WKLFNQHVV�ÁDS�
for proper socket closure after placement of the 

grafting material. Successively wider drills were 

used to complete the preparation of the osteotomy 

VLWH�WR�D�GHSWK�RI�DW�OHDVW���PP�DSLFDO�WR�WKH�RULJLQDO�
VRFNHW� GHSWK�� 'HQWLXP� LPSODQW� V\VWHP� �'HQWLXP��
6DPVXQJ�GRQJ�� 6HRXO�� .RUHD�� ZDV� XVHG� LQ� WKLV�
VWXG\��7KH�ÀUVW�LPSODQW�ZDV�WKUHDGHG�WLOO�LW�ÁXVKHG�
ZLWK�ERQH�OHYHO���)LJ����%HIRUH�LQVHUWLQJ�WKH�FRYHU�
screw, the smart peg provided by the implant 

system was screwed into the implant to measure 

SULPDU\� LPSODQW� VWDELOLW\� XVLQJ� WKH�2VVWHOO� V\VWHP�
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�,QWHJUDWLRQ�'LDJQRVWLFV�$%��*RWKHQEXUJ��6ZHGHQ���
)ROORZLQJ�FRYHU�VFUHZ�LQVHUWLRQ��KLJKO\�UHVRUEDEOH�
ERQH�JUDIWLQJ�PDWHULDO� �2VWHRQ� ,,��*HQRVV��.RUHD��
was placed around the implant. It is a synthetic 

osteoconductive bone graft substitute composed of 

����K\GUR[\DSDWLWH��+$��DQG�����EHWD�WULFDOFLXP�
SKRVSKDWH�E�7&3��� 7KH� VRFNHW� ZDV� WKHQ� SURSHUO\�
sutured. 

)ROORZLQJ� WKH� VDPH� VXUJLFDO� SURFHGXUHV�� DQG�
before installing the second implant into the post-

extraction socket of the second cuspid�� 35)� ZDV�
prepared following the technique described by 

&KRXNURXQ������$�EORRG�VDPSOH�����PO��RI�WKH�SDWLHQW�
was taken during the surgery in a sterile test tube 

just prior to tooth extraction. Immediately after the 

EORRG�GUDZ��WKH�WHVW�WXEH��ZLWKRXW�DQWLFRDJXODQW��ZDV�

FHQWULIXJHG� DW� ����� USP� IRU� ���PLQXWHV� �3URFHVV��
1LFH��)UDQFH���6LQJOH�VSLQ�SURGXFHG���OD\HUV��)LJ�����

7KH� 35)� FORW� ZLWK� DWWDFKHG� 5%&·V� ZDV� WKHQ�
gently grabbed and removed from the test tube 

using pliers and the attached red blood cells were 

VFUDSHG� RII� DQG� GLVFDUGHG�� �)LJ�� ��� 7KH� 35)� FORW�
ZDV�WKHQ�SODFHG�RQ�WKH�PHWDO�JULG�LQ�WKH�35)�%R[�
�3URFHVV�/WG���1LFH��)UDQFH���DQG�FRYHUHG�ZLWK�WKH�
FRPSUHVVRU� DQG� OLG� WR� IRUP� WKH� 35)� PHPEUDQH��
�)LJ���

7KH�35)�ZDV� WKHQ� LQVHUWHG�DURXQG� WKH� LPSODQW�
IROORZLQJ�LPSODQW�LQVWDOODWLRQ��)LJ������

Again implant stability was measured using the 

2VVWHOO� EHIRUH� LQVHUWLQJ� WKH� FRYHU� VFUHZ��7KH� ÁDS�
was repositioned and carefully sutured.

)LJ�� ���� ,PPHGLDWH� SRVW�H[WUDFWLRQ� LPSODQW� SODFHPHQW� LQWR�
socket of extracted cuspid.

)LJ������35)�VHSDUDWHG�IURP�5%&V

)LJ�� ����7KH� WKUHH� OD\HUV�SURGXFHG�DIWHU�FHQWULIXJDWLRQ�� WRS� LV�
SODWHOHW�SRRU�SODVPD��PLGGOH�LV�35)��DQG�ERWWRP�OD\HU�
FRQWDLQV�UHG�EORRG�FHOOV��5%&·V��

)LJ������35)�LV�SODFHG�RQ�WKH�JULG�LQ�WKH�35)�ER[�



(9$/8$7,21�2)�7:2�',))(5(17�*5$)7,1*�0$7(5,$/6� ���

$OO� SDWLHQWV� UHFHLYHG� �JP�GD\� DPR[LFLOOLQ�
 FODYXODQDWH�DQG����PJ���KRXUV�QRQ�VWHURLGDO� DQWL�
LQÁDPPDWRU\�DQDOJHVLFV�IRU���GD\V�SRVWRSHUDWLYHO\��
3RVWRSHUDWLYH� LQVWUXFWLRQV� LQFOXGHG� D� VRIW� GLHW� IRU�
two weeks and appropriate oral hygiene measures 

ZLWK������FKORUKH[LGLQH�PRXWK�ULQVH��

The mandibular provisional prostheses were 

excessively relieved at the implant site and relined 

E\� WLVVXH� FRQGLWLRQHU� �*&� (XURSH� 1�9��� /HXYHQ��
%HOJLXP���ZKLFK�ZDV�FKDQJHG�HYHU\�PRQWK��

Three months following implant installation, 

implants were exposed and healing collars were 

connected. After one week, the healing collars were 

UHSODFHG�E\�ORFDWRU�DEXWPHQWV��'HQWLXP��6DPVXQJ�
GRQJ�� 6HRXO�� .RUHD�� ZKLFK� ZHUH� VFUHZHG� WR� WKH�
LPSODQWV�DQG�WLJKWHQHG�LQ�SODFH���)LJ���

The conventional steps of mandibular 

overdenture construction were followed. At the time 

RI� GHQWXUH� GHOLYHU\� �DERXW� IRXU�PRQWKV� IROORZLQJ�
LPSODQWV·� LQVWDOODWLRQ��� EORFN� RXW� VSDFHUV� ZHUH�
slipped around the locator abutments to facilitate 

the pickup procedures. The metal housings with 

their processing caps were then placed directly over 

the locator abutments. A window was opened in the 

denture corresponding to the abutment areas. The 

female caps with their metal housings were then 

GLUHFWO\�SLFNHG�XS�LQWR�WKH�GHQWXUH·V�ÀWWLQJ�VXUIDFH�
using self-cure acrylic resin while the patient was 

biting in centric occlusion.

After removing excess resin, the overdenture 

was placed in the patient mouth and adjusted. A 

clinical remount was performed and occlusion was 

adjusted to ensure the presence of bilateral balanced 

occlusion. Each patient was asked to return the next 

day for post placement evaluation. 

3DWLHQWV�ZHUH�UHFDOOHG�RQH�ZHHN�IROORZLQJ�GHQ-

ture delivery for any complaints and further adjust-

ments were done accordingly. They were instructed 

on the after care of their abutments and dentures and 

were provided with detailed instructions concerning 

)LJ������35)�LQVHUWHG�DURXQG�LQVWDOOHG�LPSODQW

)LJ������35)�UHDG\�IRU�LQVHUWLRQ�DURXQG�LQVWDOOHG�LPSODQW�

)LJ������/RFDWRU�DEXWPHQWV�VFUHZHG�LQWR�LQVWDOOHG�LPSODQWV�
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strict oral hygiene measures especially around the 

abutments.

Follow-up protocol

Radiographic evaluation

5DGLRJUDSKLF� PHDVXUHPHQWV� ZHUH� SHUIRUPHG�
starting two months after implant installation then 

at four, six and twelve month intervals. Intra-oral 

GLUHFW�GLJLWDO�UDGLRJUDSK\�XVLQJ�WKH�'LJRUD�V\VWHP�
�2ULRQ�FRUSRUDWLRQ��6RUHGH[��)LQODQG��ZDV�XVHG�WR�
DVVHVV�WKH�IROORZLQJ�

1- Marginal bone height measurements (linear 
analysis)

The linear measurement system supplied by the 

VSHFLDO�VRIWZDUH�RI�WKH�'LJRUD�V\VWHP�ZDV�XVHG�IRU�
assessing marginal bone height changes mesial and 

GLVWDO� WR� WKH� LPSODQW� À[WXUHV� GXULQJ� WKH� GLIIHUHQW�
follow-up intervals of the study. The distances from 

WKH�WRS�RI�DOYHRODU�ERQH�FUHVW�WR�WKH�WRS�RI�WKH�À[WXUH�
shoulder at the mesial and distal surfaces were 

measured. The mean values of the mesial and distal 

bone height measurements for each implant during 

the follow-up intervals were added and their means 

were calculated. 

2- Bone density measurements (densitometric 
analysis)

7KH� VRIWZDUH� RI� WKH� 'LJRUD� V\VWHP� ZDV� DJDLQ�
used for assessing bone density changes mesial and 

GLVWDO� WR� WKH� LPSODQW� À[WXUHV� GXULQJ� WKH� GLIIHUHQW�
follow-up intervals. Three lines were drawn parallel 

WR�WKH�PHVLDO�DQG�GLVWDO�LPSODQW�VXUIDFH��WKH�ÀUVW�OLQH�
H[WHQGHG� IURP� WKH�ÀUVW� ÁXWH� RI� WKH� LPSODQW� WR� WKH�
LPSODQW� HQG�SDVVLQJ� WDQJHQWLDO� WR� WKH�ÁXWHV�RI� WKH�
implant and perpendicular to a tangent drawn to the 

LPSODQW�DSH[��WKH�VHFRQG�OLQH�ZDV���PP�DSDUW��HTXDO�
DQG�SDUDOOHO�WR�WKH�ÀUVW�OLQH��7KH�VDPH�SURFHGXUH�ZDV�
UHSHDWHG�IRU�WKH�WKLUG�OLQH��%RQH�GHQVLW\�DORQJ�HDFK�
of the three lines was recorded and then the mean 

value of the three readings was calculated for each 

surface. The mean values of the mesial and distal 

bone density measurements for each implant during 

the follow-up intervals were calculated. 

Statistical analysis

All data was collected, tabulated and statistically 

DQDO\]HG�� 'HVFULSWLYH� VWDWLVWLFV� ZDV� SUHVHQWHG� DV�
PHDQ� FKDQJHV� DQG� VWDQGDUG� GHYLDWLRQV� �6'��� 6WX-

dent t test was used to compare radiographic bone 

FKDQJHV�RI�HDFK�LPSODQW�JUDIWLQJ�PDWHULDO��3DLUHG�W�
test was used to assess radiographic bone changes 

ZLWKLQ� HDFK� JUDIWLQJ�PDWHULDO� E\� WLPH�� 3�YDOXH� RI�
�����ZDV�FRQVLGHUHG�VWDWLVWLFDOO\�VLJQLÀFDQW�

RESULTS

2QO\�RQH�LPSODQW�WKDW�ZDV�JUDIWHG�ZLWK�V\QWKHWLF�
ERQH� IDLOHG�DIWHU���PRQWKV�RI� LWV� LQVWDOODWLRQ��7KLV�
LPSODQW�KDG�D�PHDQ�VWDELOLW\�RI����LPSODQW�VWDELOLW\�
TXRWLHQW��,64��DW�WKH�WLPH�RI�LPSODQW�LQVWDOODWLRQ��7KH�
corresponding patient was excluded and substituted 

with another patient, where two new implants were 

installed following the same previous procedures. 

Bone height changes

The effect of time on changes in marginal bone 

height adjacent to implants with both grafting mate-

rials during the different time intervals is represent-

HG� LQ�7DEOH� ����� ,QVSHFWLRQ�RI�PHDQV�DQG� VWDQGDUG�
deviations throughout the different time intervals 

revealed marginal bone loss with both materials 

GXULQJ�WKH�ÀUVW�IRXU�PRQWKV�RI�LPSODQW�LQVWDOODWLRQ�
as well as the following twelve months of implant 

ORDGLQJ��DIWHU�GHQWXUH�GHOLYHU\���6XFK�FKDQJHV�ZHUH�
VWDWLVWLFDOO\�VLJQLÀFDQW�ZLWK�ERWK�PDWHULDOV��3�������

Statistical analysis of reduction in implant bone 

KHLJKW�E\�WLPH�UHYHDOHG�VWDWLVWLFDOO\�VLJQLÀFDQW�GLI-
IHUHQFH� EHWZHHQ� 35)� DQG� V\QWKHWLF� ERQH� JUDIWLQJ�
PDWHULDOV�LQ�WKH�ÀUVW�IRXU�PRQWKV�RI�LPSODQW�LQVWDO-
ODWLRQ��ZKHUH�ERQH�UHGXFWLRQ�ZDV�VLJQLÀFDQWO\�OHVV�
LQ�FDVH�RI�35)��+RZHYHU�� WKHUH�ZDV�QR�VLJQLÀFDQW�
difference in bone height changes between the two 

materials during the different time intervals of the 

VWXG\�IROORZLQJ�GHQWXUH�GHOLYHU\��3!������
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Bone density changes

The effect of time on bone density changes adja-

cent to implants with both grafting materials during 

the different time intervals is represented in Table 

����� ,QVSHFWLRQ� RI� PHDQV� DQG� VWDQGDUG� GHYLDWLRQV�
throughout the different time intervals revealed 

bone density increase around both implants during 

the different time intervals. Such changes were sta-

WLVWLFDOO\�VLJQLÀFDQW�DURXQG�ERWK�LPSODQWV��3��������

Statistical analysis of increase in implant bone 

GHQVLW\�E\�WLPH�UHYHDOHG�VWDWLVWLFDOO\�VLJQLÀFDQW�GLI-
IHUHQFH� EHWZHHQ� 35)� DQG� V\QWKHWLF� ERQH� JUDIWLQJ�
materials, which was in favor of the former during 

WKH� GLIIHUHQW� WLPH� LQWHUYDOV� RI� WKH� VWXG\� �3�������
except in the last six months-interval of the study, 

ZKHUH� WKH� GLIIHUHQFH� EHFDPH� QRQ�VLJQLÀFDQW�
�3!�������

7$%/(�����%RQH�KHLJKW�FKDQJHV�DURXQG�ERWK�LPSODQWV�GXULQJ�WKH�YDULRXV�IROORZ�XS�LQWHUYDOV��

 

%RQH�KHLJKW�FKDQJHV�
DIWHU����PRQWKV

%RQH�KHLJKW�FKDQJHV�
IURP�������PRQWKV

%RQH�KHLJKW�FKDQJHV�
IURP�������PRQWKV

%RQH�KHLJKW�FKDQJHV�
IURP��������PRQWKV

Mean 

�PP�
6�' t value

Mean 

�PP�
6�' t value

Mean 

�PP�
6�' t value

Mean 

�PP�
6�' t value

Synthetic bone ����� ���� ����
 ����� ���� ����
 ����� ���� ����
 ����� ���� ����


35) ����� ���� ����
 ����� ���� ����
 ����� ���� ����
 ����� ���� ����


Synthetic bone 

YV��35)
�W�YDOXH�

����
 ���� ���� ����


� �VWDWLVWLFDOO\�VLJQLÀFDQW�DW�S�������

7$%/(�����%RQH�GHQVLW\�FKDQJHV�DURXQG�ERWK�LPSODQWV�GXULQJ�WKH�YDULRXV�IROORZ�XS�LQWHUYDOV��

 

%RQH�GHQVLW\�FKDQJHV�
DIWHU���PRQWKV

%RQH�GHQVLW\�FKDQJHV�
IURP�������PRQWKV

%RQH�GHQVLW\�FKDQJHV�
IURP���²���PRQWKV

%RQH�GHQVLW\�FKDQJHV�
IURP��������PRQWKV

Mean 6�' t value Mean 6�' t value Mean 6�' t value Mean 6�' t value

Synthetic bone ����� ���� ����
 ����� ���� ����
 ����� ���� ����
 ����� ���� ����


35) ����� ���� ����
 ����� ���� ����
 ����� ���� ����
 ����� ���� ����


Synthetic bone 

YV��35)
�W�YDOXH�

����
 ����
 ����
 ����


� �VWDWLVWLFDOO\�VLJQLÀFDQW�DW�S�������
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DISCUSSION

2QH� RI� WKH� UHTXLVLWHV� IRU� VXFFHVVIXO�
RVVHRLQWHJUDWLRQ� KDV� EHHQ� WR� DOORZ� RVVLÀFDWLRQ� RI�
extraction sockets before placement of implants. 

7KHUHIRUH��D�SDWLHQW�PD\�ZDLW�XS�WR����PRQWKV�IRU�
an extraction socket to completely ossify before 

implant placement.
����

 The delay during socket 

healing coupled with an added surgical stage 

result in greater inconvenience and discomfort to 

WKH� SDWLHQW�� &RPSOHWH� KHDOLQJ� RI� WKH� VRFNHW� PD\�
also be associated with crestal resorption and 

reduction of alveolar bone available for implant 

placement because alveolar atrophy begins soon 

after extraction.
����

 The objective of this study was 

therefore directed to evaluate a recent biologic 

PDWHULDO�� WKH�35)��DV� UHJDUGV� LWV�KHDOLQJ�SRWHQWLDO��
compared to synthetic bone, when placed around 

immediate implants in the extraction sockets of the 

two mandibular cuspids, aiming at reducing the 

healing time needed for supporting and retaining a 

mandibular overdenture.  

%RQH�GHQVLW\� VHHPV� WR�EH�RI�JUHDW� LPSRUWDQFH��
not only in primary implant stability, but also in 

the predictability of implant outcome.
� ����

  In the 

SUHVHQW�VWXG\��35)�JUDIWLQJ�DURXQG�WKH�LPPHGLDWHO\�
placed implants in fresh extraction sockets resulted 

LQ� VLJQLÀFDQWO\� KLJKHU� SHUL�LPSODQW� ERQH� GHQVLW\�
changes compared to synthetic bone especially 

during the early healing intervals following implant 

LQVWDOODWLRQ�� ZKLFK� H[WHQGHG� WKURXJK� WKH� ÀUVW� VL[�
months. This may be related to the accelerated 

physiologic healing and bone regeneration potential 

RI� WKH� 35)�� ZKLFK� LV� VWURQJO\� GRFXPHQWHG� LQ� WKH�
literature.

�������������� 7KH� SODWHOHW� F\WRNLQHV� �3'*)��
7*)�E��,*)����DUH�JUDGXDOO\�UHOHDVHG�DV�WKH�ÀEULQ�
matrix is resorbed, thus creating a perpetual process 

of healing.
����

 

7KH� ÀQGLQJV� RI� WKH� SUHVHQW� VWXG\� ZHUH� LQ�
accordance with that of Simon et al,

����
 who found 

that healing in extraction cuspid sockets was more 

UDSLG� ZKHQ� XVLQJ� 35)� PDWUL[� FRPSDUHG� WR� QRQ�

viable material. They explained that sites containing 

GHPLQHUDOL]HG�IUHH]H�GULHG�ERQH�DOORJUDIW��')'%$��
KDG�OLWWOH�QHZ�ERQH�DW�VL[�ZHHNV��%\�WZHOYH�ZHHNV��
WKRVH�VRFNHWV�KDG�RVVHRXV�ÀOO�EXW�')'%$�SDUWLFOHV�
were still noted in coronal areas. It was concluded 

WKDW� 35)0� DORQH�PD\� EH� WKH� EHVW� JUDIW� IRU� ULGJH�
preservation procedures in terms of its rapid healing 

potential in the extraction sockets, which was related 

to the prolonged presence of growth factors in such 

KHDOLQJ�VLWHV��7KHVH�ÀQGLQJV��DFFRUGLQJ�WR�%HFNHU�HW�
al,

�����PD\�EH�GXH�WR�RQH�RI�WKH�LPSRUWDQW�EHQHÀWV�RI�
35)�ZKHQ�JUDIWHG�LQWR�H[WUDFWLRQ�VLWHV��ZKLFK�LV�WKH�
improved bone quality at such healed sites, as it will 

QRW�FRQWDLQ�QRQ�YLWDO�ERQH�FKLSV��2Q�WKH�RWKHU�KDQG��
QRQ�YLWDO�')'%$�FKLSV�PD\�WDNH�\HDUV�WR�EHFRPH�
UHVRUEHG� E\�PDFURSKDJHV��1RW� RQO\�ZLOO� WKH� QRQ�
vital graft material delay normal bone formation, 

but the residual chips may also weaken the host 

bone and/or create less than optimum bone next to 

dental implants. 

7KH� 2VVWHOO� V\VWHP� XWLOL]HG� LQ� WKLV� VWXG\� XVHV�
UHVRQDQFH� IUHTXHQF\� DQDO\VLV� �5)$�� DV� D� PHWKRG�
of measurement of primary stability of implants 

as advocated by several author.
�������

 This method 

requires the placement of an electronic transducer 

on the implant head or prosthetic abutment with a 

retaining screw, and the passage of a low-voltage 

current, which is undetectable to the patient, 

WKURXJK�WKH� WUDQVGXFHU��5HVLVWDQFH�WR� WKH�YLEUDWLRQ�
of the transducer in the surrounding bone is 

digitally registered. A recent study of immediate 

LPSODQWV�IRXQG�D�����\HDU�FXPXODWLYH�VXUYLYDO�UDWH�
RI� ������� DQG� D�PHDQ� VWDELOLW\� RI� DOO� LPSODQWV� DW�
WKH� WLPH�RI� WRRWK� H[WUDFWLRQ�RI������������ LPSODQW�
VWDELOLW\�TXRWLHQW��,64��DQG�DW���\HDU�RI������������
,64��,PSODQWV�ZLWK�,64�YDOXHV�!���DUH�FRQVLGHUHG�
clinically stable.

����
 The sites that receive implants 

at the time of tooth extraction or within a short time 

after extraction may demonstrate a slight decrease in 

crestal bone width.
������

 In the present study, primary 

LPSODQW�VWDELOLW\�ZDV�PHDVXUHG�XVLQJ�WKH�2VVWHOO�DW�
WKH�WLPH�RI�LPSODQW�LQVWDOODWLRQ�WR�FRQÀUP�LPSODQW�
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stability at that stage. The cause of failure of one 

LPSODQW�ZDV�SUREDEO\�GXH�WR�LWV� ORZ�UHFRUGHG�,64�
������DW�WKH�WLPH�RI�LQVWDOODWLRQ�

The two studied grafting materials were placed 

around implants within the same patient at the same 

time to be under nearly the same circumstances 

and to exclude any external variable other than the 

grafting intervention, so that the results become 

more reliable and valid.

The decision for implant loading protocol 

followed in this study was the delayed loading 

after four months following implant installation. 

$FFRUGLQJ�WR�D�VWXG\�E\�&KRXNURXQ�HW�DO����� a cystic 

FDYLW\�ÀOOHG�ZLWK�35)�ZLOO�EH�WRWDOO\�KHDOHG�LQ�WZR�
PRQWKV� LQVWHDG�RI� WKH��� WR����PRQWKV�UHTXLUHG�IRU�
physiologic healing. However, in order to be in the 

VDIH�VLGH��DQG�WR�JLYH�VXIÀFLHQW�WLPH�IRU�SK\VLRORJLF�
healing to take place, implant loading was postponed 

till the end of the fourth month following implant 

installation. According to the results of this study, 

DV� UHJDUGV� WKH� VLJQLÀFDQW� ERQH� GHQVLW\� DQG� KHLJKW�
FKDQJHV��ZKLFK�ZDV�LQ�IDYRU�RI��35)�JUDIWLQJ�DURXQG�
immediately installed implants, especially in the 

HDUO\�KHDOLQJ�LQWHUYDOV��WKLV�SURWRFRO��35)�JUDIWLQJ��
may be recommended for early implant loading 

�DV� HDUO\� DV� WZR�PRQWKV� IROORZLQJ� SRVW�H[WUDFWLRQ�
LPSODQW�SODFHPHQW��+RZHYHU��WKLV�SRLQW�VWLOO�QHHGV�
further clinical investigations.

35)�ZDV�VHOHFWHG�DV�D�JUDIWLQJ�PDWHULDO�DURXQG�
immediate implants being the simplest and cheapest 

technique that can be used currently in daily 

SUDFWLFH� WR� SURGXFH� DXWRORJRXV� ÀEULQ� PHPEUDQH�
or physiologic platelet concentrate without any 

DGGLWLRQ� RU�PDQLSXODWLRQ��0DQ\�35)� FORWV� FDQ� EH�
SURGXFHG� VLPXOWDQHRXVO\� DQG� D� YHU\� VLJQLÀFDQW�
volume of biomaterial can be produced in less than 

���PLQXWHV������

In reviewing the regenerative outcomes of 

post extraction implants, it was concluded that 

bone augmentation procedures are effective in 

SURPRWLQJ� ERQH� ÀOO� DQG� GHIHFW� UHVROXWLRQ� LQ� SHUL�
LPSODQW� GHIHFWV� IROORZLQJ� LPPHGLDWH� �W\SH� ��� DQG�
HDUO\� �W\SH� ��� SODFHPHQW�� 0RUHRYHU�� SHUL�LPSODQW�
GHIHFWV� DVVRFLDWHG� ZLWK� LPPHGLDWH� �W\SH� ��� DQG�
HDUO\� �W\SH� ��� SODFHPHQW� PD\� KHDO� VSRQWDQHRXVO\�
ZKHQ� WKH� SHUL�LPSODQW� GHIHFW� LV� OHVV� WKDQ� �� PP�
in width and the facial bone wall is intact.

�����
 The 

35)�FDQ�EH�XVHG�DORQH�ZKHQ�WKHUH�LV�D�PLQLPDO�JDS�
EHWZHHQ�ERQH�DQG� LPSODQW��)RU�D�PRUH�VXEVWDQWLDO�
JDS� �RU� LQ� WKH� DEVHQFH� RI� RQH� RU� PRUH� FRUWLFDO�
walls, dehiscence, or in an extraction site where 

LPPHGLDWH� LPSODQWDWLRQ� LV� FRQWUDLQGLFDWHG��� 35)�
may be used in conjunction with allogenic bone 

or with synthetic bone substitutes to minimize the 

number of surgeries. Lastly, in the case of crestal 

bone augmentation, either horizontal or vertical, the 

DSSOLFDWLRQ�RI�35)�PHPEUDQHV� WR�FRYHU�DXWRJHQLF�
or allogenic bone grafts is particularly useful.

�����
 Accordingly, in the present study, extraction 

VRFNHWV�ZKHUH�LPSODQW�GHIHFW�ZDV�PRUH�WKDQ���PP�
LQ�ZLGWK�ZHUH�H[FOXGHG� IURP�35)�SODFHPHQW��DQG�
were shifted to the other protocol of synthetic bone 

grafting. This was intended to evaluate the effect of 

WKH�UHJHQHUDWLRQ�SRWHQWLDO�RI�WKH�35)�SHU�VH�LQ�WKH�
VRFNHW�ZLWKRXW�WKH�QHHG�IRU�DGGLWLRQ�RI�DQ\�DUWLÀFLDO�
ERQH�JUDIWLQJ�PDWHULDO��7KH�XVH�RI�35)�DV�VROH�ÀOOLQJ�
material according to Simonpieri et al

����
 seems able 

to stabilize a quite high amount of peri-implant 

ERQH�XS� WR� WKH� LPSODQW�HQG��35)��DV�D�QDWXUDO�DQG�
optimized blood clot, seemed the adequate adjuvant 

to secure and improve the natural bone regeneration 

around implants.
�����

CONCLUSION

:LWKLQ� WKH� OLPLWDWLRQV� RI� WKLV� VWXG\�� LW� PD\� EH�
FRQFOXGHG� WKDW� XVLQJ� 35)� DV� D� JUDIWLQJ� PDWHULDO�
around implants immediately placed into fresh 

extraction sockets of mandibular cuspids for 

retaining mandibular overdentures enhances bone 

regeneration and reduces healing time compared to 

synthetic bone grafting material.
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RECOMMENDATION

)XUWKHU� LQYHVWLJDWLRQV� RQ� GLIIHUHQW� JUDIWLQJ�
materials used during immediate post-extraction 

implant placement and their osteoinduction and 

healing potential are still needed. 
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