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Abstract: This study investigates the early peri-implant bone healing of dual acid-etched (DAE) versus machined (MA)
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implants in the posterior maxilla among Yemeni patients. A randomized clinical trial involving 50 patients assessed bone-
to-implant contact (BIC), trabecular thickness, and bone volume/total volume (BV/TV) using histomorphometry analysis at
4, 8, and 12 weeks post-implantation. Results indicated that DAE implants exhibited significantly higher BIC (68.5% +4.2%)
and trabecular thickness (125 um + 15 wm) compared to MA implants. These findings suggest that DAE implants enhance
osseointegration in areas of low bone density, warranting further long-term research.
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Dental implants are a reliable solution for restoring missing teeth,
with high survival and success rates. However, implants placed in areas
with poor bone quality, such as the posterior maxilla, show lower success
rates compared to those in the anterior maxilla or mandible. To improve
survival in such areas, researchers have focused on implant design and
surface  modifications to enhance bone response and accelerate
osseointegration.  Among the most common surface  modification
techniques are acid-etching and sandblasting. In the acid-etching process,
implants are immersed in acidic solutions such as hydrochloric acid
(HCI), sulfuric acid (H2SOs4), hydrofluoric acid (HF), and nitric acid
(HNOs3). This creates a rough surface that promotes better interaction with
body fluids and cells, improving bone healing. Dual acid-etched (DAE)
implants, which use this technique, have shown better bone response and
higher removal torque values compared to machined (MA) implants,
especially during early healing phases.

However, there are limited histologic and histomorphometry studies
on the early bone response to DAE implants in humans, particularly in the
posterior maxilla. In Yemen, advanced implant techniques are not widely
used, making it essential to study the effectiveness of these implants
locally. This research aims to compare the early periimplant bone healing
properties of DAE and MA implants in the posterior maxilla of Yemeni
patients, helping dentists adopt these techniques more effectively [1-3].

This study aimed to compare early peri-implant
between dual acid-etched (DAE) and machined (MA)
posterior maxilla using histomorphometry analysis. Specific parameters
such as bone-to-implant contact (BIC), trabecular thickness, and bone
volume/total volume (BV/TV) were assessed to provide insights into
osseointegration in varying bone densities.

This randomized clinical trial included 50 patients (aged 18-60 years)

osseous healing
implants in the

who received posterior maxilla implants. Biopsy specimens were
collected at 4, 8, and 12 weeks post-implantation. Histomorphometry
analysis measured BIC, trabecular thickness, and BV/TV using light
microscopy and Image) software. Statistical analyses (Chi-square and

multilevel
p<0.05.
The study included 50 patients (50% female). DAE implants showed
higher BIC (68.5% =+ 4.2%) compared to MA implants (60.3% =+ 3.8%,
p=0.03). Trabecular thickness was also greater in the DAE group (125 pum
+ 15 pm) than the MA group (110 um £ 12 pum, p=0.04). BV/TV ratio
favored DAE implants (47.2% =+ 5.1%) over MA implants (41.8% =
4.8%, p=0.02). Removal torque values were significantly higher for DAE
implants (45.3 £ 7.2 vs. 38.9 £ 6.5, p=0.01).

logistic regression) were performed, with significance set at

DAE

implants demonstrated superior histomorphometry  outcomes
compared to MA implants, with better osseointegration and stability in
the posterior maxilla. These findings suggest that DAE implants are more
suitable for low-density bone regions. Long-term studies are needed to
further validate these results.
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