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Clinical evaluation of the 2-part Axiom® 2.8
implants
Results 1 year post-treatment of a multicentre clinical study




P. EXBRAYAT
P. MISSIKA
P. RUSSE

RÉSUMÉ Cette e´tude multicentrique prospective a pour but d’évaluer le succès clinique et la fiabilité de l’implant Axiom® 2.8 développé par la société Anthogyr (France) sur une période de 1, 3 et 5 ans.  Sur les 30 patients inclus initialement pour une indication d’édentement unitaire d’incisives mandibulaires ou latérale maxillaire, les résultats à 1 an sont présentés pour 24 patients pour lesquels toutes les données ont pu être recueillies. L’évaluation clinique a reposé sur la stabilité de l’implant, l’indice de saignement, la profondeur de sondage et le niveau subjectif de satisfaction du patient. De plus, des radiographies rétro-alvéolaires (le niveau osseux est exploité avec le logiciel Kinovea) et des photographies ont été réalisées à chaque étape. Les résultats cliniques après 1 an de mise en charge sont comparables a` ceux d’implants de diamètre plus important et témoignent de la performance de cet implant Axiom® 2.8 dans ce type d’indication.
MOTS CLÉS :  implant  diamètre étroit 1 étude prospective 1 Axiom® 2.8 1 cône morse


 (
SUMMARY
)Clinical assesment of Axiom implants. A prospective multicentric study. This prospective multicentric study evaluated the clinical success and the reliability of the Axiom® 2.8 implant developed by Anthogyr (France) over a period of 1, 3 and 5 years. 30 patients were initially included for an indication of single tooth edentation (mandibular or maxillary incisors). The one year outcomes are presented for 24 patients for whom all the data were able to be collected. The clinical evaluation is based on the stability of the implant, the Bleeding On Probingindex, the Pocket Depthandthesubjectivelevelofsatisfactionofthepatient. Furthermore, local radiographs (theosseouslevel isexploitedwith the software Kinovea) and photos are taken at every stage. The clinical data after 1 year of loading are comparable to those of wider implants and gives evidence of the performance of the Axiom®  2.8 implant in this type of indication.
KEYWORDS : 1 implant 1 narrow diameter 1 prospective study 1 Axiom® 2.8 1 morse taper



 (
O
)Over the past 30 years, osteointegrated dental implants have proven to give very high
success rates in various clinical cases of edentulism. The wide range of dental implant diameters available on the market allows for adaptation to anatomical contexts.


      Some difficulties have been encountered, however, for single-unit replacements in areas of reduced bone volume such as the mandibular incisors and some maxillary lateral incisors. Small-diameter implants are available on the market, but when the dimensions are larger than 3 mm and the implant groove is narrow, they are less suitable for
	3
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single-unit replacement. Implants with a diameter less than or equal to 3 mm were, until now, only available in a single-component version, and therefore required immediate temporisation and sometimes in-mouth rectification of the crown part.
The Axiom® 2.8 (Anthogyr-France) implants combine a reduced diameter with a two-part configuration. They are designed with the same specifications regarding the materials used (Ti-6Al-4V titanium alloy), and the surface finishing, as the other implants that Anthogyr has been producing for many years. They feature a conical compressive connection. This connection provides high dynamic strength that is superior to that of competitor implants used in this type of indication (FIG. 1).

[image: ]
FIG.1/ Results of the comparative dynamic tests carried out by Anthogyr.

A non-interventional multicentre clinical study has been conducted in France and Switzerland to evaluate the clinical effectiveness of this narrow, two-part implant for the single-unit replacement of mandibular incisors or maxillary lateral incisors.
The aim of this multicentre study is to evaluate the clinical success and reliability of the Axiom® 2.8 implant over a 5-year period. This article presents the results from the one-year interim evaluation. A 3-year evaluation is also scheduled.

MATERIAL AND METHODS
Five investigative centres and eight practitioners took part in this study:
· Pr Patrick Missika/Dr Hervé Tarragano/Dr Philippe Russe: Faculty of dental surgery in Paris VII- Denis Diderot, Department of Implantology;
· Dr Patrick Exbrayat: Dental practice in Lyon;
· Dr Patrick Limbour/Dr Jérémie Perrin: Faculty of dental surgery in Rennes, Department of Implantology;
· Dr Abdessamad Boukari: Faculty of dental surgery in Strasbourg, Department of Implantology;
· Pr Jean-Pierre Bernard: Faculty of dentistry in Geneva, Department of Implantology.
The implants were all placed by experienced implantologists. This study was submitted to the Ethics Committee in Geneva.
Cylindrical, 2-part screw-retained Axiom® 2.8 (Anthogyr, Sallanches-France) implants made of grade V titanium, with a rough BCP and acid-treated surface and a compressed internal conical connection were used in this study and restored with single-unit ceramic-metallic or ceramic-ceramic crowns.
Thirty patients were included in the study, 24 of whom were followed for 1 year following the treatment they received. They will be re-examined at 3 years and 5 years after treatment. At each follow-up stage, the investigators performed a retro-alveolar x-ray, an occlusal view image and a vestibular view image. The following criteria were evaluated: 
· implant stability:



· bleeding index;
· peri-implant probing depth;
· patient satisfaction.
Bone level measurements taken from the x-rays were performed by an independent evaluator using the Kinovea software. The measurement scale on the x-ray was calibrated using the known length of the implant (FIG. 2). The bone loss corresponds to the difference between the bone level measured at the start of the study (bone level at the start of treatment) and that measured 1 year after treatment.
The average bone level was calculated between the mesial and distal levels.

RESULTS
Twenty four patients were followed for 1 year following the start of treatment. The average age is 40.
Implants with a length of 14 mm were the most frequently used (FIG. 3 and 4); 66% of the crowns are ceramic-metallic and 34% are ceramic-ceramic.
IMPLANT STABILITY ASSESMENT
Eleven implants out of the 21 measured show bone gain. On 3 implants the bone level is identical at the start of treatment and 1 year after the start of the
[image: ]
treatment. Six implants show bone loss between 0 and 1 mm. One implant shows bone loss greater than 2mm (TABLE 1)
BLEEDING INDEX 1 YEAR POST-TREATMENT
Nineteen implants have a bleeding index equal to0, and5 implants have a bleeding  index equal to 1
(TABLE 2).
PROBING DEPTH 1 YEAR POST-TREATMENT
This probing depth measurement will be valuable when compared with the results at 3 and 5 years (TABLE 3).
PATIENT SATISFACTION
One year after implant placement, 100% of patients were very satisfied or satisfied with the treatment received.(FIG. 5).
 (
14 mm
12 mm
10 mm
15
10
5
0
)
FIG.3 / Length of implants placed.
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FIG.4 / Position of the implants.
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FIG.2 / Mesial and distal bone level measurements 1 year post-treatment.

FIG.5 / Patient satisfaction 1 year post-treatment.	3


[image: ]TABLE 1/ Average bone loss 1 year after treatment.

	
Patient No.
	Mesial bone level versus platform
	Distal bone level versus platform
	Average bone level versus platform
	Mesial bone level
	Distal bone level
	Average bone level versus platform
	
Bone loss

	1
	- 0.30
	- 2.00
	- 1.15
	0
	0
	0
	1.15

	2
	0
	0
	0
	-0.7
	- 1.10
	- 0.90
	- 0.90

	3
	- 2.00
	0.30
	- 1.15
	-2.00
	0.50
	- 0.75
	0.40

	4
	1.00
	0.50
	1.25
	1.00
	0.50
	0.75
	- 0.50

	5
	- 0.50
	- 0.50
	0.50
	1.00
	1.00
	1.00
	0.50

	6
	- 4.50
	- 0.39
	- 2.445
	0
	0
	0
	2.45

	7
	0.10
	0.10
	0.10
	0.10
	0.10
	0.10
	0

	8
	1.00
	1.00
	1.00
	1.00
	0.50
	0.75
	- 0.25

	9
	1.00
	0.50
	1.25
	1.00
	1.00
	1.00
	- 0.25

	10
	0
	0
	0
	0.50
	0.50
	0.50
	0.50

	11
	0
	- 0.50
	0.25
	0
	0
	0
	- 0.25

	12
	- 0.70
	- 1.10
	- 0.9
	- 0.05
	0
	- 0.03
	0.88

	13
	0
	0
	0
	0
	0
	0
	0

	14
	- 0.60
	- 1.10
	- 0.85
	- 0.60
	-1
	- 0.80
	0.05

	15
	- 2.10
	- 0.50
	- 1.30
	- 2.40
	0.50
	- 0.95
	0.35

	16
	0
	- 0.20
	- 0.10
	0
	- 0.20
	- 0.10
	0

	17
	- 3
	- 4
	- 3.50
	- 1.00
	- 1.50
	- 1.25
	2.25

	18
	0
	0
	0
	0.50
	0.50
	0.50
	0.50

	19
	- 1.10
	- 1.5
	1.30
	- 0.09
	- 1.50
	- 0.80
	- 2.10

	20
	1.00
	1.00
	1.00
	1.50
	1.50
	1.50
	0.50

	21
	0.9
	0.90
	0.90
	0
	0
	0
	- 0.90

	Average
	- 0.47
	- 0.36
	- 0.18
	0.02
	- 0.01
	- 0.01
	0.21

	Standard deviation
	1.42
	1.15
	1.25
	0.97
	0.83
	0.74
	1.00



TABLE 2/ Results of bleeding test by probing 1 year post-treatment.

	Bleeding index
	0
	1
	2
	3

	Number of implants
	19
	5
	0
	0


* 0: no bleeding when passing the probe / 1: visible isolated bleeding points / 2: bleeding forms a red line on the marginal gingiva / 3: heavy bleeding.




ADVERSE EVENTS
Only one implant had to be removed due to an early peri-implant infection and was successfully


replaced. No other reports of pain or signs of infection were observed 1 year post-treatment.



[image: ]TABLE 3/ Probing depth 1 year post-treatment.

	Patient
	Vestibular
	Mesial
	Palatal /Lingual
	Distal

	1
	2
	2
	2
	2

	2
	1
	1
	1
	1

	3
	2.5
	2.5
	3
	4.5

	4
	1
	1.5
	1.5
	1.5

	5
	1.5
	2
	1
	2

	6
	2
	2.5
	3
	4.5

	7
	2
	1
	3
	3

	8
	3
	4
	2
	4

	9
	1
	1
	1
	1.5

	10
	1
	2
	2
	3

	11
	0.5
	1
	1
	1.5

	12
	MD
	MD
	MD
	MD

	13
	MD
	MD
	MD
	MD

	14
	0
	MD
	MD
	MD

	15
	1
	1.5
	1
	2

	16
	3
	2
	3
	2

	17
	2
	2
	1
	2

	18
	2
	2
	4
	2

	19
	4
	4
	4
	4

	20
	2
	2
	2
	2

	21
	6
	4
	4
	4

	22
	2
	3
	2
	3

	23
	2
	2
	1
	3

	24
	1
	2
	1
	2

	N
	22
	21
	21
	21

	Average
	2.0
	2.2
	2.1
	2.6

	Standard deviation
	1.3
	1.0
	1.1
	0.9


MD = missing data.
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PRESENTATION OF 3 CLINICAL CASES
CASE No. 1 – Dr Philippe RUSSE (FIG. 6 to 20)
Thomas, patient aged 18 years, presenting an agenesis at 12 and 22. The mesio-distal space is reduced, and is associated with a concavityof the vestibular areas facing the implant sites, above a crest compatible with small diameter implants.



[image: ]	[image: ]
[image: ]FIG.6 / Pre-operative situation in 22.	FIG.7 / Pre-operative situation in 12.
[image: ]
FIG.8 / Implant site.




FIG.9/ Placement of Axiom® 2.8. implant
[image: ][image: ][image: ]
FIG. 10 / Implant placement.	FIG. 11 / A Peek healing cap.	FIG. 12 / Pop in impression transfer.



[image: ]	[image: ]
FIG. 13 / Test abutment.	FIG. 14 / Temporary prostheses in the mouth.

[image: ][image: ]
FIG. 15 / Final prostheses on plaster model.	FIG. 16 / Ceramic-metallic crowns in place.
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FIG. 17 / Follow-up x-ray of the final prosthesis in 12.

FIG. 18 / Follow-up x-ray of the final prosthesis in 22.

FIG. 19 / Follow-up x-ray of 12, 1 year post-treatment.

FIG. 20 / Follow-up x-ray of 22, 1 year post-treatment.




CASE No. 2 - Dr Patrick EXBRAYAT (FIG. 21 to 35)
Madison G., age 22 years, presentsa major rhizalysis at 22 following the ectopy of 23 and its surgical-orthodontic implantation.

[image: ]
FIG. 21 / Pre-operative clinical view.


[image: ]
FIG. 22 / Pre-surgical x-ray.


[image: ]
FIG. 23 / Post-extraction site.


[image: ]
FIG. 24 / Placement of the Axiom® 2.8 x 14 implant.
[image: ]
FIG. 25 / Implant in place.
[image: ]
FIG. 26 / Post-surgical x-ray.
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[image: ]FIG. 27 / Placement of the healing cap.



[image: ]FIG. 28/ Healing cap in place.

FIG. 29/ Cemented temporary prosthesis, palatal view.





[image: ] [image: ] [image: ]

FIG. 30 / Cemented temporary prosthesis, vestibular view.

FIG. 31 / Transfer in place for impression. FIG. 32/ Impression using polyether
material (Impregum®).
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FIG. 33 / Final smile.


[image: ]FIG. 34/ Compressive final prosthesis.







[image: ]FIG. 35 / Follow-up x-ray after 1 year.



CASE No. 3 -Dr Patrick EXBRAYAT (FIG. 36 to 49)
[image: ]Mélanie D. presents an agenesis at 12 with persistence of the temporary lateral incisor.
[image: ]
FIG. 36 / Pre-operative panoramic x-ray.


FIG. 37 / Pre-operative clinical situation.
[image: ][image: ]
FIG. 38 / Post-extraction implant site.	FIG. 39 / Implant in place.


[image: ]	[image: ]


[image: ]FIG. 40 / Compressive temporary prosthesis.

FIG. 41 / Postoperative retro-alveolar x-ray.

FIG. 42 / Post-prosthetic x-ray.



[image: ]	[image: ]
FIG. 43 / Healing cap.	FIG. 44 / Temporary abutment.



[image: ] [image: ] [image: ]

FIG. 45 / Final ceramic-metallic crown.

FIG. 46/ Final ceramic-metallic crown.

FIG. 47/ Final prosthesis in place.
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FIG. 48 / Clinical view after 1 year.









[image: ]FIG. 49 / Follow-up x-ray after 1 year.






DISCUSSION
Since the publication of the principles of osteointegration by Bränemark et al [1], the evolution of the peri-implant crestal bone level has been considered as one of the principle factors for evaluating the success of dental implants. According to Albrektsson et al [2], the x-ray of a dental implant with an external hexagon should show no peri-implant radiolucent image, and vertical bone loss should be limited to 1 mm in the first year and less than 0.2 mm in the following year. In 1981, Adell et al [3] showed that more than 50% of total bone loss over a 12-month period occurs in the first three months after treatment. Two years later, they found that most bone loss occurred during the 12 months that followed the connection of the abutment [4]. In 2007, Misch et al [5] published a consensus updating the criteria for the success, survival and failure of implants. The James-Misch scale was modified and 4 clinical categories were defined: success, satisfactory survival, compromised survival, and failure. An implant is considered clinically successful if no pain or sensitivity is felt during mastication, if the implant is not mobile, if no exudate is observed and if peri-implant bone loss is less than 2 mm from the moment of implant placement.
If we consider this last criteria, 95% of Axiom® 2.8 implants evaluated 1 year after treatment presented less than 2 mm bone loss and half of the implants presented bone gain. It is therefore possible to conclude that 95% of the implants placed for the purpose of this study have been clinically successful.
With only one implant failure out of the 24 placed, we can also conclude that the implant survival rate observed at 1 year after implant placement is 95.8%. There were no clinical cases of abutment or implant fractures, which confirms that the Axiom® 2.8 titanium alloy implant is dynamically reliable in the selected indications.
Due to its small diameter, the Axiom® 2.8 implant is recommended for narrow interdental spaces,





and specifically for single-unit replacements of maxillary lateral incisors or mandibular incisors.
Barber and Seckinger [6] report that the 2.9 mm diameter implant used in their study is recommended to replace mandibular incisors and in cases where the space between the teeth is less than 5 mm.
Similarly, Vigolo et al [7] report survival rates of 95.3% on 193 implants after 7 years.
The reliability of this type of compressive connection is supported by clinical studies [8-10] and has success rates comparable to those of screw-retained connections, even in cases of narrow diameter implants [11]. The main complications are identical to those for conventional implants, with connector-related problems accounting for less than 0.5% of cases.

CONCLUSION
These preliminary results 1 year after treatment provide a positive conclusion on the clinical effectiveness and 1-year reliability of the Axiom® 2.8 implant. The results at 3 and 5 years will provide a useful complement to these short-term elements!
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