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ARTIFICIAL INTELLIGENCE-ASSISTED DIGITAL
PLANNING AND OUTCOME ASSESSMENT IN THE
TREATMENT OF POST-TRAUMATIC MIDFACE
DEFORMITIES

The aim of this thesis is to substantiate the clinical value of an artificial
intelligence-assisted digital approach for planning and evaluating lipofilling-based
reconstruction in patients with post-traumatic deformities of the midface.

Materials and Methods:The study included 120 patients with post-traumatic
midface deformities who underwent reconstructive treatment. According to the
treatment strategy, the patients were divided into three groups of 40 patients each.
Group I received traditional surgical treatment, including repositioning and
osteosynthesis. Group II underwent surgical reconstruction supplemented by
lipofilling without digital planning. Group III received an improved personalized
treatment protocol based on 3D photogrammetry, computer-aided volumetric
calculation, individualized selection of lipofilling volume and objective assessment
using multislice computed tomography, ultrasound, laser Doppler flowmetry,
Cutometer analysis and validated scales such as VAS, FACE-Q and quality-of-life
questionnaires.

The Al-oriented component of the workflow was implemented as a structured
digital assessment system for facial morphology and treatment outcomes. It included
automated measurement of facial proportions, analysis of the midface soft-tissue
profile, comparison of the injured side with the contralateral healthy side,
calculation of symmetry indices, automated volumetric assessment of soft-tissue
deficiency and digital monitoring after reconstruction. The system was designed to
reduce subjectivity, support preoperative planning and provide reproducible
postoperative evaluation. Treatment efficacy was assessed at 1, 3, 6 and 12 months.
The main outcome measures included preservation of soft-tissue volume, changes
in scar density according to CT-based Hounsfield unit assessment, improvement in
microcirculation according to laser Doppler flowmetry, changes in skin elasticity
according to Cutometer data, restoration of facial symmetry according to 3D
photogrammetry and subjective satisfaction according to FACE-Q and quality-of-
life indicators. The proposed workflow consists of five consecutive digital stages.

241 |



I SCIENTIA e Modern vision of implementing innovations in scientific studies

The first stage is data acquisition, including MSCT and standardized facial
photogrammetry. The second stage is Al-assisted segmentation and morphometric
processing of the midface region, with identification of asymmetry and volume
deficiency. The third stage is preoperative planning, where the estimated volume of
the required fat graft is calculated and adapted to the anatomical features of the
patient. The fourth stage is intraoperative implementation of lipofilling using the
planned volume and selected fat fraction. The fifth stage is postoperative
monitoring, during which Al-supported comparison of serial 3D facial models is
used to assess stability of correction, symmetry and soft-tissue dynamics.

This digital chain transforms the treatment of post-traumatic midface
deformities from a predominantly visual and experience-based procedure into a
measurable and reproducible clinical process. Al does not replace surgical decision-
making; rather, it provides objective data that improves precision, supports
individualized planning and helps evaluate whether the achieved result corresponds
to the planned reconstruction.

Results:The comparative analysis demonstrated that the personalized digital
approach produced better functional and aesthetic results than conventional
treatment strategies. The greatest restoration of soft-tissue volume was observed in
Group III, where the mean volumetric improvement reached 7.6 + 2.7 cm3,
compared with 6.4 = 2.4 cm3 in Group I and 7.2 + 2.8 cm3 in Group II. Patient
satisfaction also increased more markedly in Group III, with a FACE-Q-related
improvement of 37.3 + 11.2 points, compared with 27.9 £ 14.3 points in Group I
and 28.8 + 16.7 points in Group II. The integral efficacy index was highest in Group
III, reaching 19.8 + 5.0 conditional units.

The digital photogrammetric platform provided high measurement precision,
with the reported accuracy approaching £0.5 mm. Automated volumetric evaluation
allowed quantification of soft-tissue changes within the range of approximately
1075-1136 mm3. The facial symmetry index improved from baseline values around
94 units to postoperative values above 95 units, indicating more balanced midface
contour restoration. In clinical observations, stable retention of the transferred fat
volume reached approximately 85-90%, while ultrasound assessment showed viable
and evenly distributed grafted tissue.

The analysis of fat graft behavior demonstrated that the infiltration medium
had an important influence on macrofat resorption. The highest resorption was
observed when sodium chloride was used, reaching approximately 75-81%. The
lowest resorption was recorded with 5% glucose solution, where the values
remained around 38-39%, indicating better preservation of graft volume. These
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findings support the need for standardized preparation protocols and show that
digital reconstruction planning should be combined with biologically optimized fat
processing.

Conclusion.Artificial intelligence-assisted digital planning and outcome
assessment improve the management of post-traumatic midface deformities by
increasing the objectivity and precision of lipofilling-based reconstruction. The
combination of 3D photogrammetry, MSCT-based volumetric analysis, ultrasound,
laser Doppler flowmetry, cutometry and validated patient-reported scales provides
a comprehensive model for evaluating both morphological and functional recovery.
The best results were achieved in the group treated with the Al-assisted digital
complex, where greater soft-tissue volume restoration, higher patient satisfaction
and a higher integral efficacy index were recorded. The proposed approach can be
considered a promising direction for personalized reconstructive maxillofacial

surgery.
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