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Abstract

Objective: Clinical follow-up of implant survival in 11 patients comparing two different methods for mesenchy-
mal stem cell (MSC) isolation (Ficoll and bone marrow aspirate concentrate [BMAC]) applied in maxillary sinus
augmentation.

Methods: Mononuclear cells, including MSCs, were concentrated with either Ficoll (control group, n=6 sinus)
or BMAC (test group, n=12 sinus) and transplanted in combination with bovine bone mineral. A total of 50 im-
plants were placed in a second surgical intervention (17 Ficoll/33 BMAC) and loaded after 4 months. Overall
implant survival was assessed with a Kaplan-Meier model using package survival under R.

Results: Implant survival of the Ficoll group was 100% compared with the BMAC group, which had 93.4% sur-
vival (95% confidence interval, 0.849—-1). The difference between the groups was not significant (p=0.381).
Conclusion: The BMAC system is an effective and suitable ‘‘chair-side’” method for clinical application in hard
tissue regeneration.
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Introduction Materials and Methods
q PREVALENT MODALITY TO INCREASE the amount of The study protocol and sinus augmentation procedure
available bone prior to implantation is grafting of the is described in detail by Sauerbier et al.” In brief, bone

maxillary sinus.' Over the last decade the application of con- marrow was obtained with a bone marrow biopsy needle
centrated mononuclear cells, including mesenchymal stem from the pelvic bone latero-caudal from the superior
cells (MSCs), has emerged as a promising alternative for posterior iliac spine. Aspirates were either given to the
bone regeneration in the field of oral and cranio-maxillofacial ~laboratory to separate the mononucleated cells with the
surgery.>> However, conventional open cell-concentration ~Ficoll-method or directly processed in the operating
systems are restricted to good manufacturing practice condi- room using the BMAC method according to manufactur-
tions and thus clinically impractical.* er’s instructions.

The present study evaluates implant survival in a clinical Sinuses were augmented with BBM enriched with mono-
follow-up of 11 patients who were involved in the study of nucleated cells in thrombin, and covered with a collagen
Sauerbier et al.’> on new bone formation in the maxillary —membrane. After a 3-month healing time, a total of 50 im-
sinus. Patients requiring dental implant placement in the pos-  plants (17 Ficoll, 33 BMAC) were placed in a second-stage
terior maxilla with a maximum of 3 mm of residual bone re-  procedure and allowed to osseointegrate for an additional 4
ceived sinus augmentation with bovine bone mineral (BBM) months before prosthetic loading. Implant survival was clin-
particles and MSCs, isolated with either the Ficoll method or ically evaluated, according to the modified parameters de-
the closed, chair-side bone marrow aspirate concentrate scribed by Buser et al.® in the patient follow-up, up to
(BMAC) method. Successful tissue regeneration was as- 2.5 years.
sumed on the basis of implant survival after up to 2.5 years Implant survival was analyzed by a Kaplan-Meier model
of loading. using package survival under R.’
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FIG. 1. Kaplan-Meier plots of implant survival with

95% confidence intervals of implant survival for bone
marrow aspirate concentrate (BMAC). Confidence inter-
vals for Ficoll are not defined for this model because
there were no events. Implants at risk are indicated at
the bottom.

Results

In the first stage of the study, no patients dropped out
and all recovered well from the surgical procedures. None
of the 17 implants of the Ficoll-group were lost, and only
one implant out of 33 failed in the BMAC group before pros-
thetic loading (Fig. 1). After loading, 49 implants osseointe-
grated and remained functional. Implant survival of the
Ficoll group was 100% compared with the BMAC group,
which had 93.4% survival (95% confidence interval,
0.849-1). The difference between the groups was not sig-
nificant (p=0.381).

Discussion

Results of the present study on implant survival show that
the difference between the clinically feasible BMAC
method was not significantly (p=0.381) different from
the approved, but clinically impractical Ficoll method. Sim-
ilar results were observed in the split mouth study of Rick-
ert et al.,® in which sinus augmentation with the BMAC
method was compared with the conventional method,
which involves biomaterial being mixed with autologous
bone. In that study, 91% of the dental implants osseointe-
grated in the BMAC site, whereas 100% osseointegrated
in the control. As in the present study, no implants were
lost after functional loading.®

Conclusion

This study indicates that the BMAC method is a clinically
effective and a suitable chair-side alternative to the estab-
lished Ficoll method for hard tissue regeneration.
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