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Background

Materials & methods

Dimensional bone changes occur after tooth extraction both in
anterior and posterior alveolar ridges, with the anterior region of the
maxilla and its buccal bone being the most vulnerable part involved
in this process. As these dimensional changes may impair implant
placement and treatment planning, bone-grafting procedures prior
to or simultaneous with prosthetically driven implant placement are
frequently required.

When primary implant stability, simultaneous with alveolar-ridge
augmentation, is difficult to achieve, and in severely atrophic
edentulous ridges with non-self-contained defects, a staged bone
augmentation procedure is proposed.

Although autogenous bone blocks (ABB) are considered the most
trustworthy and successful grafting material, they present certain
limitations, such as a high morbidity and low intraoral availability.
To try to overcome these disadvantages, alternative bone-grafting
materials have been proposed.

Among these, equine collagenated xenogeneic bone block (CXBB)
have shown good results in preclinical and clinical studies, and have
not proven to be inferior to ABB. However, longitudinal data that
compare clinical outcomes of implants placed in augmented ridges
using ABB or CXBB are scarce and offer limited reliability.

Aim

To evaluate, as a primary objective, the survival rate of implants
placed in previously augmented alveolar ridges with either ABB or
CXBB after 12 months of follow-up.

This single-centre, non-interventional study included 64 patients
who underwent lateral bone augmentation before implant
placement with either ABB or CXBB. Patients were recruited from
a previous randomised clinical trial (RCT) performed by the same
research group.

Patients received implant placement and final screw-retained
restoration 30 weeks (AAB) and 41 weeks (CXBB) after the bone-
augmentation procedure. During implant placement, guided bone
regeneration by means of deproteinised bovine bone mineral
(DBBM) and collagen membrane (CM) was performed when
needed. All implants healed submerged. Patients were enrolled
in a supportive periodontal care programme according to
individual needs.

The primary outcome was implant survival, defined as the
presence of the implant in the patient’'s mouth at the one-year
follow-up, and implant success was evaluated as a secondary
outcome. The follow-up examination had been scheduled for

12 months, but it was done 14.9 months after delivery of the
restoration and 22.6 months after implant placement because of
the global Covid-19 pandemic.

Clinical parameters were recorded by a single calibrated
investigator with a periodontal probe at six sites per implant:
modified plaque index, bleeding on probing (BOP), probing depth
(PD), position of the peri-implant mucosal margin, and probing
attachment level. Keratinised tissue (KT) was measured at the
mid-buccal site.

Soft-tissue aesthetics around implants were evaluated according
to the pink aesthetic score (PES). Optical impressions were taken
at two study points — after crown loading and at the one-year
follow-up visit — to estimate the soft-tissue thickness and, with
this information, profilometric changes were assessed.

Patient-reported outcome measures (PROMs), including post-
operative patient discomfort and overall satisfaction with a visual
analogue scale, were evaluated.
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Note: Central transversal images of the target site were utilised to establish a vertical reference line (white line) parallel to the implant axis. At the baseline, a horizontal
line (PI-MM) was positioned at the level of the peri-implant mucosal margin. Subsequently, three additional horizontal lines were placed 1, 3, and 5mm apical to the PI-MM
reference line. To evaluate tissue thickness (eTT) and eTT changes, the distance between the vertical reference line and the buccal soft-tissue outline was measured at
1, 3, and 5mm below the peri-implant mucosal margin for each time point.

Results

+ A total of 50 implants were analysed, 28 patients in the CXBB group * The PES value was slightly higher, but not statistically significant,

and 22 in the ABB group. in the ABB group (10.4), when compared to the CXBB group (8.8).
» Early failures occurred before abutment connection (six in the CXBB Soft-tissue colour and texture received the highest scores, while
group and two in the ABB group) and no late failures occurred in the lowest scores were attributed to the papilla and the alveolar
either group. process.
« Implant survival and success rates were, respectively, 78.6% and * The CXBB group had a median overall increase in soft-tissue
53.6% for the CXBB group and 90.9% and 63.6% for the ABB group. thickness of 0.2mm and the ABB group 0.2mm, with a respective
H i 2 2
Differences between groups were not statistically significant. mean volumetric gain of 11.3mm? and 12.5mm?.
« No statistically significant differences in clinical parameters were * Interms of PROMS, the OHIP-14 questionnaire was slightly
observed between the two groups. Both had approximately 50% favourable in the ABB group, mainly on the variables of
BOP with no increase in PD. The only variable that presented psychological distress and disability. Overall satisfaction scores
a larger difference was KT, but with no significant differences were similar in the two groups: 85.6 in CXBB and 88.5 in ABB.

between the groups.

Limitations Conclusions & impact
+ The absence of statistically significant differences Staged lateral bone augmentation of atrophic alveolar ridges
may be explained by the small sample size. — either through autogenous or equine xenogeneic bone blocks —

No clinical data are available for patients not achieves outstanding survival and success rates in dental implants.
included in the follow-up study. Thus, selection bias
may be present.

Both groups obtained high patient-satisfaction rates, satisfactory
aesthetic outcomes, and stable peri-implant conditions.

External validity is limited because all surgical

procedures were performed by a single clinician. Collagenated xenogeneic bone block graft (CXBB) can be

Moreover, none of the included cases presented considered as a viable clinical alternative to the use of autogenous
extensive horizontal defects, so these results cannot block graft (ABB) in alveolar-ridge augmentation areas, and reduces
be extrapolated to severe cases. patients’ morbidity. Careful case selection must be performed.
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