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ABSTRACT

Introduction: Immediate implants loading permit the placement of a temporary 
restoration immediately after the insertion of the fixture that is certainly an aesthetic 
and comfort for the patient. Immediate nonfunctional loading of single-tooth implants 
in the upper anterior after augmentation with allograft bone gel can result in successful 
implant integration and stable peri-implant conditions. Aim: The aim of the study was 
to assess clinically and radiographically osseointegration of immediate loading implant 
with allograft bone gel. Patient and methods:  involved fourteen immediate loading 
dental implants in 10 male patients. The age of the patients range from 22- 48 years old 
with average 35 years old. Fourteen Immediate implants were divided into two main 
groups: Group 1 (control group), A traumatic extraction of single rooted tooth or 
remaining root and immediate placement of dental implant into fresh extracted socket. 
Group 2 (test group), A traumatic extraction of single rooted tooth or remaining root 
and immediate insertion of the implant in extracted socket and sealed with allograft 
bone gel (c-blast putty). Results: test group showed significant higher bone density 
than control group (Independent samples t-test, P<.001) after two weeks ,three months 
and nine months. Conclusion: Allograft bone gel(C blast putty gel) shows effective role 
in implant osseointegration. Immediate non-functional loading implant design does not 
disturb or interfere with bone formation around implant in control or test group.

INTRODUCTION

Immediate implants loading permit the placement of a temporary 
restoration immediately after the insertion of the fixture that is certainly 
an aesthetic and comfort for the patient, who can avoid wearing painful 
removable dentures during the healing time (1).

Immediate implant loading achieve a better stability of the implant 
that appear at the first month after insertion which is considered the 
most important period of the osseointegration process preferring the 
osseogenesis , the success of the treatment and the happiness of the 
patients (2).

Immediate functional loading of the implants stimulate more orga-
nized lamellar bone formation around the implant body and this is agree 
with the theory of regional acceleratory phenomenon(3).
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There are essentials factors to achieve highly 
successful immediate loading implant such as: more 
bone quality, screw shaped implants, rough implant 
surface. Length of the implant is not less than 10 
mm, satisfactory primary stability, prevention of 
horizontal forces and integral socket walls where is 
vital to find any pathological lesions (4).

A traumatic extraction of the teeth using perio-
tome is less invasive with a decrease surgical time, 
fast curing, less complication and more patient well-
being. Periotome maintain the contour of the tissues 
exactly in the extraction endodontically treated 
teeth and crown fracture cases. It helps in get rid of 
the tooth without destructive the alveolar bone (5).

Bone grafts used in implant is very useful step to 
enhance osseointegration(6).

Allograft is the primary using alternative to an 
autograft , which can be obtained from either a com-
patible living donor or from cadaveric bone sources.
Allograft materials can be prepared in three main 
forms fresh, frozen, or freeze-dried(7).

Demineralized freeze–dried bone allograft 
(DFDBA): aside from dehydration, the inorganic 
apart of the bone is eliminated, leaving best the 
natural component that contains BMPs. These sub-
stances show osteoconductive and osteoinductive 
features (8).

Immediate nonfunctional loading of single-tooth 
implants in the upper anterior teeth following aug-
mentation with allograft bone gel can result in suc-
cessful implant integration and stable peri-implant 
conditions up to 18 months (9).

The benefits of allografts contain availability in 
adequate quantities, sizes, shapes and the elimina-
tion of an additional donor site surgery.

The aim of the present study was to assess clini-
cally and radiographically osseointegration of im-
mediate loading implant with allograft bone gel.

PATIENTS AND METHODS

The present study involved 14 immediate load-
ing dental implants in 10 male patients. The patients 
had been selected, from the outpatient clinic of Oral 
and Maxillofacial Department, Faculty of Dentistry, 
Suez Canal University.  Approval of the Research 
Ethical Committee of the Faculty of Dentistry, Suez 
Canal University (28/2017) was obtained before 
starting the study.

Patient’s selection

Inclusion criteria:

- Single maxillary rooted teeth, which was indi-
cated for replacement with dental implant.

- Good oral hygiene condition.

- Healthy patient with no medical history of any 
systemic disease that might contraindicate im-
plant surgery or might complicate the healing 
process as (sever liver or kidney disease).

- Adequate alveolar bone dimensions for implant 
replacement.

- Co-operative non-smoker patient.

- A standard digital panoramic radiograph was 
taken for each patient to ensure that the alveolar 
ridge was free from any local pathology.

Exclusion criteria:

- Patient with peri-apical pathology or bone re-
sorption.

- Patient with smoking habits.

- Patient with para-functional habits such as brux-
ism and clenching.

- Patient with abnormal occlusal relationship that 
may complicate the future restoration
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- Patient with any systemic disease as uncon-
trolled diabetic or osteoporosis

- Patient undergoing chemotherapy or radio-ther-
apy, immune-compromised patient.

All the selected participated patients were given 
necessary information about the implant procedures 
including its prognosis, potential hazards, compli-
cations and they offered their agreement to join in a 
written informed consent.

I- Preoperative Phase:

A- Health and personal history:

Detailed preoperative data were collected from 
all patients through a printed questionnaire and dis-
cussion which included:

1. Person’s name, age, sex, job and address.

2. Medical history.

3. Den5tal history and habits.

B- Clinical Examination:

Examination of oral tissues was done to assess:

1. Existing alveolar contour, height, and width.

2. Soft tissue attachments for any signs of inflam-
mation, ulceration or    scar formation.

C- Radiographic Examination:

Preoperative cone beam CT photos were taken 
for each selected patient to assess the following:

1.  The length and width of the tooth for proper se-
lection of the implant needed for the surgery.

2.  Bone quantity, quality, mesio-distal distance 
and bucco-lingual dimensions of the potential 
site for implant insertion.

3.  Relation to the anatomic structures as nasal cav-
ity or maxillary sinus.

4.  Presence of any periapical pathology.

D- Patient Preparation:

1.  Diagnostic casts construction to evaluate the in-
termaxillary space and the type of occlusion.

2.  All patients were subjected for scaling and root 
planning before the surgical procedure to ensure 
and maintain good oral health.

E- Preoperative instructions:

1.All patients obtained severe oral hygiene prac-
tice to preserve periodontal well-being in the form 
tooth brushing and oral mouth wash using “Anti-
septol* three times per daily.

2. Each patient was instructed to administer oral 
prophylactic antibiotic Augmentin** twice daily one 
day prior surgery.

II-Surgical phase:

•	 The patients were questioned to thoroughly 
wash (Antiseptol) before surgical procedure

•	 The surgical procedures were done under local 
anesthesia using Articaine**** (4%) anesthesia 
was administered to the patient a few minutes 
before surgery.

* 0.12% chlorhexidinegluconate manufactured by kahira 
pharmaceutical company

** Amoxicillin 875mg. &Clavulanic acid 125mg manu-
factured by Glaxowellcome.co 

*** Articaine hydrochloride (Artinibsa) 40mg (4%) + 
Epinephrine 0.01mg manufactured by Pharmaceutical 
Analyst
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•	 The oral cavity was scrubbed using Betadine* 

antiseptic solution and the patients were draped 
using sterile towels according to the standard 
technique of intraoral surgery.

•	 A gingival incision was made using bard parker 
No3 with blade #15 exposing the tooth or re-
maining root to be extracted.

•	 The tooth was extracted a traumatically us-
ing the periotome. The periotome was applied 
around the tooth to be extracted to cut and tear 
the periodontal ligaments. The suitable forceps 
was used with simple rotatory movement taking 
care to maintain the facial and palatal walls of 
the socket virtually intact.

•	 The socket was carefully degranulated by careful 
curettage using small curette and proper irrigation 
with saline solution to get rid of any connective 
tissue tags or periodontal ligaments remnants.

•	 The root diameter was measured by using cali-
ber to determine the diameter (mesio-distal and 
bucco-palatal) and the depth gauge to determine 
the depth of the fresh extracted bony socket 
to select the appropriate implant. The implant 
should be as wide as permissible to allow maxi-
mum bone engagement with minimum thick-
ness of facial and palatal walls not less than 1 
mm. The implant should extend 3 to 5mm be-
yond the apex of the extracted root to achieve 
primary stability of the fixture.

•	 OXY (K1) **implant system was used.

•	 The pilot hole was drilled using a twist drill of 
2 mm diameter to the planed depth, which was 

* Povidone-iodine (PVP-I) Manufactured by: The 

Nile Co. for Pharmaceuticals and Chemical Industries – 
A.R.E

** Oxy (k1) is manufactured by Biomec s.r.l.Via Nazino-
ale Nord 21/A 23823 collco (Lc) Italy

extended to3 - 5 mm apical to the depth of fresh 
extracted bony socket.

•	 As the implant is a self-tapping, it was insert-
ed to 2/3 of its length under finger pressure by 
screw driver followed by slight tapping.

•	 Manual calibrated ratchet was used to place the 
implant in its final position (insertion torque was 
more than 45 NC). The implant was screwed 
into bone till the implant was below the alveolar 
bone crest by 2mm (submerged implant).

•	 The cover screw was screwed in place.

•	 The bony defect around each implant was mea-
sured by using special caliber.

•	 In-group 1 (control) no bone graft was placed.

•	 In-group 2 (test) the surrounding space, among 
the implant surfaces and the walls of the socket, 
was packed with allograft bone gel (c blast put-
ty) material around the implant.

•	 Interdental papillae mesial and distal to each im-
plant were sutured in an interrupted matters suture 
using black silk non resorpable suture material.

III-Post- operative care:

•	 Patients were instructed to apply cold packs 
over the surgical area extra-orally 15 min/hr. for 
the first six hours post-operatively.

•	 Oral regimen of Augmentin1gm/ 12hr was 
continued for five days post- operatively.

•	 Cataflam***50mg was given two-times/day for 
five days post operatively.

•	 After the first twenty-four hours patients were 
instructed to use Antiseptol 0.12% mouth wash 
4 times per day.

*** Diclofenac-potassium manufactured by Novartis
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IV- Post-operative follow-up:

I- Clinical Evaluation:

•	 Patients were recalled 24 hours the next day after 
surgery to evaluate clinically the presence of de-
layed bleeding or post-operative complications as 
redness, edema, swelling at surgical site, wound 
dehiscence, pain, discomfort or implant looseness

•	 One week postoperatively the stitches were re-
moved and immediate loading of each implant 
was done as the cover screw was replaced by 
the abutment and temporary veneer was deliv-
ered where it is free of occlusion.

•	 Functional final ceramic were delivered 6 
months postoperatively.

•	 Regular check-ups were done on weekly bases 
during the first 15 days then 90 and 270 day 
postoperatively.

II- Radiographic assessment:

Cone beam computed tomography(CBCT) using 
the Scanora 3D imaging system was used for each 
patient to measure the bone density of the formed 
bone between living bone and the surface of an im-
plant, at the intervals 15 days, 90 and 270 days post-
operatively.  Relative bone density (RBD) around 
the implants was measured using On-Demand soft-
ware, by placement a simulated implant and ad-
justed to the same measurements and position, then 
measured the relative bone density using the verifi-
cation tool in the software.

• All gathered data for the two investigated groups 
were statistically analyzed by using t.test.

Case of control group

Fig. (1) Showing: (A) surgical kit of oxy 
implant system (B) the case preoperatively. 
(C) The socket after atrumatic extraction. 
(D) Insertion of implant by screw driver and 
its direction.(E) Final position of the implant 
after drilling.(F) Abutment connected to the 
implant (G) Insertion of temporary veneer. 
(H) bone density reading around inserted 
implant after nine months.
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RESULTS

Analytical statistics

Comparison of bone density between two groups

- Comparison of bone density measures between 
groups at different observation times.

- For all observation times, Study group showed 
significant higher bone density than control 
group (Independent samples t-test, P<.001)

- After two weeks, there was a significant dif-
ference between groups (p<.001). The mean of 

bone density measures in study group showed 
higher density values (1155.14±60.54) than that 
in control group (897.14±26.97), table 1.

- After 3 months, there was a significant difference 
between groups (p<.001). The mean of bone 
density measures in study group showed sig-
nificant higher density values (1339.14±69.60) 
than that control group (1033.71±31.73).

- After 9 months, there was a significant difference 
between groups (p<.001). The mean of bone 
density measures in study group showed highly 
significant density values (1973.29±56.28) than 
that control group (1318.29±60.25) fig 3.

Case of test group

Fig. (2)  Showing:  (A) the case 
preoperatively. (B) The socket after 
atrumatic extraction. (c) The direction 
of inserted implant. (D) Final position of 
the inserted implant by manual calibrated 
torque gauge ratchet. (E) Allograft bone 
gel around the implant. (F) Abutment 
connected to the fixture. (G) Cementation of 
temporary veneer. (H) bone density reading 
around inserted implant after nine months.
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Table 1. Comparison of bone density measures between two groups at different observation times

X SD X SD X SD

Control group 897.14 26.97 1033.71 31.73 1318.29 60.25

Study group 1155.14 60.54 1339.14 69.60 1973.29 56.28

Independent t-test (p value) <.001* <.001* <.001*

X: mean, SD, standard deviation,  * p is significant at 5%. 

DISCUSSION

Recently immediate loading implant rehabili-
tation is a well approved and documented proce-
dure(10). 

Cavallaro et al(11), concluded that when the 
treatment planned for extraction and potential im-
mediate implant therapy, removal of the teeth the 
teeth should be in the most a traumatic method like-
ly. Forces should be realistic with low rate and ex-
traordinary time to reduce trauma to adjacent hard 
tissues and the section of multi-rooted teeth must 
be employed to prevent damage to facial plate and 
furcal bone, especially for molars. This is in agree-
ment with the surgical protocol that was applied 
in the current study and confirmed by the clinical 

evaluations: no signs or symptoms of pain, tender-
ness, redness, inflammation of soft tissue around 
the inserted implant site or implant looseness was 
detected.

In the present study, each fixture was inserted 
parallel to neighboring teeth, centralized mesio-
distally and slightly palatally according to the study 
design. This is concur with Rojas-Vizcaya(12) who 
concluded that the site and angulation of the implant 
should mainly be chosen primarily by determinants 
such as the need to achieve adequate primary stabil-
ity and to be in line with an appropriately recog-
nized restoratively driven plan. 

According to present study protocol ,immediate 
loading implant was selected as the torque of inser-
tion for each implant was more than 45 Ncm.This 
concomitant with Benic et al(13) and Gallucci et 
al(14) who mentioned that one of the essential factors 
to make immediate loading , the implants must be 
inserted with a torque ≥ 20 to 45 Ncm .

While Ottoni et al (15) found that immediate load-
ing implants would contribute to the improvement 
of efficient bone and better bone implant contact 
area, resulting in enhanced osseointegration. This 
agree with the present study as the control group 
showing progressive bone formation alongside the 
bone implant surfaces where the bone density mea-
sures were increased recorded by cone-beam CT 
through the study intervals.

Fig. (3) Showing: Comparison of bone density measures 
between two groups at different observation times
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Fujioka- Kobayashi et al (16) mention that the 
location of implants during placement should be 
more palatally. During immediate implant place-
ment, this makes buccal ‘gap’ between the exposed 
implant surface and the buccal bone. This gap may 
then be packed with a variety of biomaterials ca-
pable of inducing bone formation. 

Tuli and Singh described that demineralized 
bone-matrix demonstrated to be a highly osteoin-
ductive and readily osteoconductive material. The 
graft did not suggest any substantial local foreign-
body or immunogenic reaction. The high degree of 
success in bridging great bone defects (17).

Also Jones et al (18) explained, that Demineralized 
bone matrix is an osteoconductive and osteoinduc-
tive allograft product. 

This is agree with the present study that investi-
gated the effects of commercially recent marketing 
available allograft bone gel (Demineralized bone 
matrix(DBM) with cancellous bone (CB) and car-
boxymethyle cellulose ) on the fixation of porous-
coated titanium implants. The results showed that 
the combination of DBM with CB stimulates bone 
formation and bone growth alongside the implants 
surface (study group) compared to implants without 
allograft bone gel(control group) . The result of the 
present study was showed that immediate loading 
implant survival rate was 100% during nine months 
follow-up, this is concomitant with Cornelini et- al 
and Becker et-al (19-20) who reported the same result 
after one year follow up. Although Schwartz et-al 

(21) reported that the survival rate immediate loading 
implant was 95% success rates with 5% failures in 
the 1st year of their study, they concluded that there 
seems to the need for immediate functional loading 
of implants into fresh extraction sockets. 

According to the current study design the im-
mediate nonfunctional loading implant in the up-

per anterior following augmentation with allograft 
bone gel (Demineralized bone matrix(DBM) with 
cancellous bone (CB) and carboxymethyle cellulose 
) showed the high success rate clinically and radio-
graphically. This agrees with Nissan et al (22) who 
concluded that immediate nonfunctional loading 
of single-tooth implants in the upper anterior fol-
lowing augmentation with freeze-dried cancellous 
block grafts and healing can result in successful im-
plant integration and stable peri-implant conditions 
up to 18 months. 

Roni et al(23) found that using of bone allografts 
and temporary acrylic restorations has been present-
ed to develop the soft tissue height and thickness 
compared to those in the control .Also the current 
study confirm the positive contributions of the of-
fered regenerative techniques in terms of osseous 
volume preservation during implant placement. 
Moreover, no bone loss occurred in the interproxi-
mal region and, on the contrary, positive bone crest-
al was commonly observed, may also indicate that a 
similar behavior occurs at the buccal and lingual as-
pects of the implant where follow up extended up to 
8 years. This concomitant with the clinical results of 
present study and high bone density values of study 
group recorded through study intervals.

CONCLUSION AND RECOMMENDATIONS

Immediate loading implant placement in esthetic 
zone becomes good promise technique provided that 
follows the strict surgical and prosthetic protocols.

Allograft bone gel(C blast putty gel) has many 
advantages as easy manipulation and fills the gap 
around the implant surface even inaccessible area. 

Allograft bone gel(C blast putty gel) shows ef-
fective role in implant osseointegration as the bone 
formation density measures around the implant in 
test group showed highly significant increase more 
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than that in control group through the study inter-
vals. More clinical and radiographic studies are 
needed in order to evaluate allograft bone gel(C 
blast putty) around dental implant for immediate 
functional loading. 

Additional scientific and radiographic studies 
are needed to compare allograft bone gel (c blast 
putty) and other bone graft materials.
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