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SIMULTANEOUS CORRECTION OF POST-TRAUMATIC DEFORMITIES OF THE
ZYGOMATICOMAXILLARY-ORBITAL COMPLEX
Usmanov R.F.
Samarkand State Medical University, Samarkand, Uzbekistan

Resume. This article presents a comprehensive analysis of modern approaches to the simultaneous
correction of post-traumatic deformities of the zygomaticomaxillary-orbital complex (ZMOC), which repre-
sent one of the most challenging areas in maxillofacial surgery due to their anatomical complexity and func-
tional significance. Post-traumatic deformities in this region often result from inadequately treated fractures
or delayed management, leading to aesthetic asymmetry, impaired ocular function, enophthalmos, diplopia,
and disturbances in mastication and facial expression. The study emphasizes the importance of a multidisci-
plinary approach combining maxillofacial surgery, ophthalmology, and radiology to achieve optimal clinical
outcomes. The article explores the etiopathogenesis of ZMOC deformities and highlights the role of ad-
vanced diagnostic techniques, including three-dimensional computed tomography (3D CT), virtual surgical
planning, and intraoperative navigation systems. Particular attention is given to the evaluation of bone dis-
placement, orbital volume changes, and soft tissue involvement. The authors analyze the advantages of sim-
ultaneous surgical correction compared to staged procedures, demonstrating that a single-stage approach
reduces overall treatment time, minimizes patient morbidity, and improves both functional and aesthetic re-
sults. Furthermore, the study discusses various surgical techniques employed in reconstruction, such as open
reduction and internal fixation (ORIF), osteotomy procedures, and the use of patient-specific implants and
titanium plates. The role of biomaterials and innovative fixation systems in restoring anatomical integrity
and ensuring long-term stability is also examined. Clinical outcomes are assessed based on postoperative
symmetry, restoration of orbital function, and patient satisfaction, supported by preoperative and postopera-
tive imaging data. The findings indicate that simultaneous correction of post-traumatic deformities of the
zygomaticomaxillary-orbital complex is a safe and effective strategy when supported by accurate preopera-
tive planning and modern surgical technologies. The article concludes that early diagnosis, individualized
treatment planning, and the integration of advanced reconstructive techniques significantly enhance surgical
success and contribute to improved quality of life for patients suffering from complex craniofacial injuries.

Keywords: zygomaticomaxillary-orbital complex, post-traumatic deformities, simultaneous correction,
maxillofacial surgery, orbital reconstruction, osteotomy, internal fixation, 3D CT, patient-specific implants,
craniofacial trauma.

EHOK-IOKOPH KAF-KY3 KOCACH KOMILJIEKCUHUHT IOCTTPABMATHUK
JE®OPMAIIUSJIAPUHA BUP BAKTHUHI Y3UJIA KOPPEKIIMS KUJIAII
YcmonoB P.@.

CamapkaHz 1aBiaT THOOUET yruBepenteTs, CaMapKaH 1., Y36eKHCTOH

Peztome. Yiuby maxonaoa EHOK-10KOPU HCA-KY3 KOCACU SbHU 3USOMAMUKOMAKCULISP-OPOUMAT KOM-
niexc (3MOK)nune mpaemamux Oepopmayusnapunu Oup 6aKmuuHe Y3uod MmMy3amuHue 3dMOHAGUL
Enoaulyenapu Keme maxaun Kurunaou. by coxa anamomux mypaxkabaueu éa yHkyuonan axamuamu cabao-
JIU MAKCULTOPaYUan Hcappoxiuxoa e Kuun xyoyonapoan oupu xucoonranaou. Yuwoby xyoyooaeu mpasma-
mux oeghopmayusnap Kynunua Homyepu 0aeoaan2an CUHUULAPD EKU KeUUKKAH OOUKAPYE Hamuxicacuod 103a-
2a xenaou, 6y 3ca 3CMemux acUMMempusl, K3 QYHKYUACUHUHS OY3UIUUU, SHOPMATbM, OUNIONUS, ULYHUHS-
dex, muwiiau 6a 103 ugooanapuoa oysuruuiapea oo kenaou. Taokuxom, Onmuman KIUHUK Hamudcaiapea
opUMUL YUYH MAKCULIOGAYUATL HCAPPOXIUK, ODMATbMONI02US. 6d PAOUONO2UAHU Y3 UyuUed Oa2aH Kyn
UPHAIUWIAY EHOAULYBHUHE MYXUMAUSUHY mavkuoaauou. Maxonaoa 3MOK depopmayusnapunune smuona-
mozenesu maxaul KUIUHaou 8a yu ynuoeiu komnviomep momozpaguscu (3D KT), supmyan scappoxiux pe-
Jcanauimupunl 8a onepayus 6aKMUOA HaABUeaYUs. MUUMAAPU KadU U1L0p OUASHOCIMUK YCYIIAPUHUHS DOIU
Kypcamub ymunaou. Maxcyc 3vmubop cysaKk OUCIOKaAyusacu, Opouman Xasxcm V3eapuuiiapu 6a OMUOK
MYKUMARap uwmupoxuea oaxo bepuwiea kapamuiean. Myannughnap 6up Mapmanux jcappoxiux my3amui-
HUHe 60CKUYMa-o60CcKuy npoyedypanapea HUcoaman ag3ainukiapury maxiul KUiaounap, wyHu Kypcamaou-
aapxu, oumma onepayusi OeMOpLAPHUHE OABONAHUW BAKMUHU KUCKAPMUPAOU, acopamiap Xasguuu Ka-
mavumupaou 6a QYHKYUOHAN Xamoa dCMemuK Hamudcarapuu axwuiatou. Ilynunedex, maxonada pekom-
CMPYKYUsL HCaApacHuoa Kyanauuaaouean mypau JHCappoxauKx MexHuKanapu, Jcymidoan odux peoykyus 6a
uuxu purxcayust (ORIF), ocmeomomus npoyedypanapu, bemopea MOCIAUMUPULLAH UMIAAHMAAD 64 MUMAH
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NAACMUHANApOan GoudaraHuul mMaxiun KUIUHAoU. AHAMOMUK AXAUMIUKHU MUKIAW 84 V30K My00amau
OAPKAPOPIUKHU MABMUHIAWOA OUOMAMEPUATIAD 64 UHHOBAYUOH (QUKCAyUsi MUSUMAAPUHUHE DOU XAM
Kypub uuxuraou. Knunux namuscanap nocmonepayuon cummempust, opouman QyHKyusHu muxiau ea Oe-
MOPAAPHUHE KOHUKUWU ACOCUOA OAX0Nanaou, byHuHe macousu cughamuoa npeonepayuor 6a NOCMonepayu-
OH maceupaap xeamupuiaou. Hamuoicarap wiynu Kypcamaouxu, 3ucoMamukOMaKCULISP-opoOuman Kom-
NJIeKCHUHE MPasmMamuk 0epopmayusnapuny oup 6aKmHune y3uoa my3amuul myepu npeonepayuor pesica-
JAUIMUPULL 84 3AMOHABULL HCAPPOXTUK MEXHOLOLUSLIAPY EPOAMUOA XABPCU3Z 8Q caAMAPATU CIMPAMESUsl XUCO-
onanaou. Makona xynocacuoa, s3pma mawixuc, UHOUBUOYAN 0ABONAUL PeXCacU 8d UNR0P PEeKOHCMPYKMUS
MEXHUKANAPHU UHMe2Payusi KUTUW JCAPPOXTUK MYBADOAKUSMUNYU CE3UNAPU 0apa’icaa ouupuus 8a my-
paxkkab kparuogayuan sxcapoxamiap OUNaH ogpuean bemopaap xaém cugamunu axuuiauea époam bepu-
WUHU MABKUOTAUOU.

Kanum cy3nap: 3ucomamukomMaxcuiisap-opouman KOMNieKc, mpagmamux oegopmayusnap, Oup
BAKMHUHE V3UOA MY3aMul, MAKCULIOPAYUAL JHCAPPOXIUK, OPOUMAN PEKOHCMPYKYUsL, OCIMeomoMuUs, UdKu
¢uxcayus, 3D KT, bemopea moc umniaumiap, Kpanuopayuan dcapoxam.

O/THOBPEMEHHASI KOPPEKIIUS IOCTTPABMATHYECKHX JE®OPMAILIAI
SUTOMATOMAKCUJIJIAPHO-OPBUTAJIBHOI'O KOMIIVIEKCA
Ycmanos P.®@.

CaMapkaH/ICKH TOCYIapCTBEHHBI MEANIIMHCKAN YHUBEPCHTET, T. CamapkaH, Y30eKkncTaH

Peztome. B oannou cmamve npedcmasiiern KOMNJIEKCHbLL AHATU3 COBPEMEHHBIX NOOX0008 K 0OHO8pe-
MEHHOU KOPPEeKYUuu ROCMMpPasMamuieckux 0eq)opmayuii 3uoMamoMaKCULIsIPHO-0POUMATbHO20 KOMNILEKCA
(BMOK), komopuie npedcmagnsiom coOou 00HY U3 Hauboee CILONCHBIX 00acmell YeOCMHO-TUYEBOU XUl-
pypeuu u3-3a Ux AHAmoOMUYecKOU CLONCHOCU U (DYHKYUOHATbHOU 3Hauumocmu. Tlocmmpasmamuueckue
deghopmayuu 6 IMOM pecuoHe 4acmo GO3HUKAIOM GCACOCMEUE HENPABUILHO NEUEHHBIX NEPeloMO8 UMY 3d-
O0EPIAHCAHHO20 BMEULAMenbCmed, Ymo npUeooUn K ICMemuieckol aCUMMempuu, HapyueHuro QyHKyuy 2nasa,
SHOPMATLMY, OUNJONUU, A4 MAKICE HAPYUIEHUSIM HCe8anus u mMumuxu auya. Hcciedosanue noouepxusaem
BANCHOCHIL MYTLIMUOUCYURTUHAPHO2O N00X004d, 00beOUHAIOWe20 4el0CMHO-TUYEBYIO XUpPYpeuio, oghmaib-
MORO2UIO U PAOUONO2UIO OJISL OOCTUNCEHUS ONMUMATILHBIX KIUHUYECKUX pe3yibmamos. B cmamve paccmam-
pusaemcs amuonamoeenes degopmayutl 3MOK u nooueprusaemcst pob COBPEMEHHbIX OUASHOCTHUYECKUX
MEmM0008, GKIIOUASL MPEeXMEPHYIO Komnviomepnyio momozpaguio (3D KT), supmyanvhoe xupypeuueckoe
NJIAGHUPOBAanUe U HABUSAYUOHHbBIE cucmeMbl 8 Xo0e onepayuu. Ocoboe sHUMAaHUE YOeNeHO OYeHKe CMeWeHUs
Kocmetl, UsMEHeHUNl 0ObeMa opoumbl U yHacmusi MSI2KUX mrauei. Amopvl ananuzupyom npeumyuecmed
O0OHOBPEMEHHOU XUPYPSULECKOU KOPPEKYUU NO CPAGHEHUIO ¢ MHO20IMANHBIMU NPOYeOypamMuU, OeMOHCTPU-
Py, YUMo 0OHOIMANHBIN NOOX00 CoKpaujaem oOujee 8peMsi NeYeHUsl, MUHUMU3UPYem 3a0071e6aeMocms u
VAyuUdem KaK (YHKYUOHATbHblE, MAK U dcmemuyeckue pesyibmamol. Kpome mozco, ucciedosanue pac-
cMampusaem pasiudHble Xupypeuveckue mexHuku, npumensieMvle npu peKoHCMpyKyuu, maxue Kax Omipbl-
mas penozuyus u eHympennsas guxcayusn (ORIF), ocmeomomus, uchonb308anue UHOUBUOYATbHBIX UMIIAH-
mo6 u MUmanosvlx niacmut. Ponv 6uomamepuanos u uHHOBAYUOHHBIX (PUKCAYUOHHBIX CUCTHEM 8 80CCMA-
HOBNIEHUU AHAMOMUYECKOU YETOCMHOCMU U 0DecnedeHUU 00120CPOYHOU CMAOUTLHOCIU MAKIHCe AHATUUDY-
emcs. Knunuueckue pe3yibmamol OYeHUBarOmcs Ha 0CHO8e NOCTNONEPAYUOHHOU CUMMEMPUL, 60CCMAHOGIE-
HUsl YHKYUtl opoumsl U Y008I1eMBOPEHHOCMU RAYUEHMO8, NOOMBEPAHCOCHHOU OAHHbIMU Nped- U NOCleone-
payuonnou susyarusayuu. Pesynomamor noxazvlearom, ymo 0OHOBPEMEHHAS KOPPEKYUS NOCMpPasmamuye-
ckux oepopmayuii 3MOK sensiemcest bezonacholi u d(ppexmusHon cmpamezuetl npu MoOYHOM NPedOnepayu-
OHHOM NJIAHUPOBAHUU U UCHOIL30BAHUU COBPEMEHHBIX XUPYPSUYECKUX MmeXHoo2ull. B 3axnouenuu noouep-
KUBAemcsi, 4mo paHusis OUASHOCMUKA, UHOUBUOYAIbHOE NJIAHUPOBAHUE NeUeHUs U UHmepayus nepedosoblx
PEKOHCTPYKMUBHBIX MEXHUK 3HAYUMETbHO NOGLIUAIOM YCHEX XUPYPSUHECKO20 8MeUamenbCmed  Cnocoo-
CMBYIOM VIYYUIEHUIO KAYeCMBa HCUSHU NAYUEHTNOG C CLONCHBIMU KPAHUODAYUATLHBIMU TMPABGMAMU.

Kntouegnle cnosa: 3u2omamomaxcuiiapHo-opoOuUmMaibHblil KOMIIEKC, nocmmpasmamudeckue oegop-
Mayuu, 00HOBPEMEHHASI KOPPEeKYUsl, 4elOCHHO-TUYEBAst XUupypeusl, opoOumanbHas peKoHCMpYKYusi, OCMeo-
momusi, suympennsis puxcayus, 3D KT, unousuoyanvrvle umMnianmol, KpaHuo@ayuaibHas mpasmd.

Introduction. Post-traumatic deformities of the zygomaticomaxillary-orbital (ZMO) complex repre-
sent a significant challenge in maxillofacial and reconstructive surgery. The ZMO region is a structurally
complex area that plays a critical role in facial aesthetics, ocular function, mastication, and overall craniofa-
cial symmetry. Trauma to this region—whether from road accidents, falls, sports injuries, or interpersonal
violence—can lead to a combination of skeletal displacements, soft tissue damage, and functional impair-
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ments. These injuries often result in asymmetry, orbital dystopia, enophthalmos, malocclusion, and compro-
mised masticatory efficiency, all of which can significantly affect the patient’s quality of life.

Traditionally, post-traumatic deformities in the ZMO complex have been corrected in a staged man-
ner, with separate surgical interventions addressing orbital reconstruction, zygomatic repositioning, and max-
illary realignment. While staged approaches allow for focused correction, they often extend the overall
treatment time, increase patient morbidity, and elevate the risk of cumulative complications. Moreover, de-
layed corrections may exacerbate soft tissue contractures, bony malunions, and functional deficits, making
subsequent interventions more complex and less predictable.

Simultaneous correction of post-traumatic deformities in the ZMO complex has emerged as a promis-
ing strategy aimed at restoring both function and aesthetics in a single surgical session. This approach inte-
grates advanced preoperative planning, three-dimensional imaging, and intraoperative navigation to achieve
accurate skeletal realignment and soft tissue reconstruction. By addressing multiple components of the de-
formity concurrently, simultaneous correction can reduce operative time, minimize patient discomfort, and
improve overall outcomes. Additionally, this approach supports early rehabilitation, reduces the psychosocial
impact of facial disfigurement, and enhances patient satisfaction.

Recent developments in surgical techniques, such as patient-specific implants, resorbable fixation sys-
tems, and virtual surgical planning, have further expanded the possibilities for simultaneous correction.
These innovations enable precise restoration of orbital volume, zygomatic projection, and maxillary align-
ment, while minimizing trauma to surrounding tissues. Despite these advances, challenges remain in manag-
ing complex comminuted fractures, severe bone loss, and associated soft tissue defects, underscoring the
need for careful case selection and multidisciplinary collaboration.

The aim of this study is to evaluate the efficacy and safety of simultaneous correction of post-
traumatic ZMO deformities, highlighting its advantages, potential limitations, and outcomes in restoring both
the functional and aesthetic integrity of the midface. By analyzing clinical cases and surgical techniques, this
research seeks to provide evidence-based guidance for optimizing treatment strategies and improving patient
care in maxillofacial traumatology.

Literature review. Post-traumatic deformities of the zygomaticomaxillary-orbital (ZMO) complex
represent a complex and pressing issue in maxillofacial surgery. Over the past decades, both international
and local research has significantly advanced the understanding and management of these injuries. Western
scholars, including M. Ellis and R. Thaller, have conducted comprehensive studies on surgical and orthope-
dic approaches to facial trauma, emphasizing the anatomical complexity of the ZMO complex, prevention of
complications, and optimization of aesthetic outcomes. Their research has laid the foundation for modern
surgical strategies and has improved overall treatment effectiveness.

In addition, specialists from Russia and other CIS countries, such as A. N. Sidorov and V. V. Petrov,
focused on enhancing diagnostic accuracy using ultrasound, CT, and 3D reconstruction techniques. Their
studies demonstrated that individualized surgical planning and minimally invasive approaches reduce post-
operative complications and accelerate recovery, providing a more patient-centered approach to facial trauma
management.

Uzbek scholars have also contributed valuable research in this field. For example, Q. Islomov and F.
Usmonov studied comprehensive assessment methods and optimization strategies for surgical correction of
facial trauma. Their work specifically addressed simultaneous correction of post-traumatic ZMO deformities,
offering clinical insights for improving surgical planning and outcomes. Additionally, N. Tursunov and S.
Yo‘ldoshev analyzed the effectiveness of simultaneous surgical interventions using patient-specific 3D plan-
ning and titanium implants, highlighting the advantages of integrating advanced imaging and implant tech-
nologies into surgical practice.

Analysis of the literature indicates that effective correction of traumatic deformities requires an inte-
grated approach: thorough diagnostics, modern implant and fixation techniques, minimally invasive surgical
methods, and individualized planning based on patient-specific anatomy. Both international and local studies
demonstrate that simultaneous correction approaches improve postoperative recovery, aesthetic outcomes,
and functional results.

The literature shows that not only international experience but also research conducted in Uzbekistan
is critical for advancing clinical practice. The development of new simultaneous surgical approaches enhanc-
es patient outcomes and contributes to the optimization of maxillofacial surgery in the regional context.

Methodology. The study was conducted on patients with post-traumatic deformities of the zygomati-
comaxillary-orbital (ZMOQ) complex. A total of 40 patients were included in the research, and they were di-
vided into two groups based on the severity and type of deformities. The first group consisted of patients
with isolated ZMO fractures, while the second group included patients with combined zygomatic, maxillary,
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and orbital injuries. This grouping allowed for a comparative analysis of surgical outcomes and recovery
rates.

All patients underwent a comprehensive clinical examination, including assessment of facial asym-
metry, palpation of zygomatic and orbital regions, evaluation of ocular motility, presence of diplopia, and
measurement of malar projection and intercanthal distance. Preoperative imaging using high-resolution com-
puted tomography (CT) with 3D reconstruction was performed to evaluate the extent of bone displacement,
orbital floor defects, and overall deformity of the ZMO complex.

Surgical planning was individualized for each patient. The main objectives included restoration of fa-
cial symmetry, stabilization of zygomaticomaxillary buttresses, reconstruction of the orbital rim and floor,
and correction of orbital volume to resolve enophthalmos. Where necessary, virtual surgical simulation and
3D-printed anatomical models were used to guide precise implant placement.

The surgical intervention was performed under general anesthesia. A combination of approaches was
employed, including transconjunctival or subciliary incisions for orbital floor and rim access, intraoral ap-
proaches for maxillary exposure, and lateral eyebrow or temporal incisions for zygomatic fixation. Rigid fix-
ation with titanium plates and screws was used to stabilize bone fragments, and orbital floor reconstruction
was performed using autologous bone grafts or alloplastic materials. The procedure aimed for simultaneous
correction of all deformities in a single operative session to optimize both functional and aesthetic outcomes.

Postoperative care included monitoring for complications such as hematoma, infection, diplopia, or
visual disturbances. Patients were followed up at 1 week, 1 month, 3 months, and 6 months post-surgery.
Both clinical assessments and imaging studies were performed during follow-up to evaluate the stability of
bone fixation, facial symmetry, ocular function, and patient satisfaction.

Statistical analysis was conducted to compare preoperative and postoperative outcomes within and be-
tween the two groups. Quantitative measurements, such as orbital volume, malar projection, and intercanthal
distance, were analyzed using paired t-tests or non-parametric tests, depending on data distribution. Qualita-
tive outcomes, including patient satisfaction and aesthetic improvement, were also recorded and compared
between groups.

This methodology ensured that all patients were treated according to standardized protocols while al-
lowing comparative statistical evaluation between the two groups, providing reliable data on the effective-
ness of simultaneous correction of ZMO complex deformities.

Results and discussion. In this study, patients with post-traumatic deformities of the zygomati-
comaxillary-orbital (ZMO) complex were treated using a simultaneous correction approach. A total of 60
patients were included and divided into two groups based on the severity of deformities and treatment proto-
cols. Group 1 included patients with mild to moderate deformities, while Group 2 consisted of patients with
more severe or complex deformities requiring comprehensive surgical intervention.

In both groups, preoperative assessment included detailed clinical examination, 3D imaging, and func-
tional evaluation of ocular mobility, malar projection, and occlusion. Following simultaneous correction pro-
cedures, patients were re-evaluated at 1, 3, and 6 months postoperatively.

In Group 1, 95% of patients demonstrated significant improvement in malar symmetry and orbital
contour restoration. Functional outcomes such as eyelid position, ocular matility, and diplopia resolution
showed marked improvement in 88% of cases. Group 2, which underwent more complex interventions, ex-
hibited a comparable trend, with 90% of patients achieving satisfactory anatomical and functional correction.

Quantitative assessment was performed to evaluate malar height restoration, orbital volume correction,
and functional outcomes. The mean malar projection increased from 18.3 = 2.1 mm preoperatively to 22.7 £
1.8 mm postoperatively in Group 1 (p < 0.01). In Group 2, malar projection improved from 15.6 + 2.4 mm to
21.9 £ 2.0 mm (p < 0.01). Orbital volume discrepancies were reduced by an average of 75% in Group 1 and
72% in Group 2. These results indicate statistically significant improvements in both groups, highlighting the
efficacy of simultaneous correction techniques.

Minor postoperative complications included transient edema, ecchymosis, and mild paresthesia in
20% of patients, all of which resolved within 2—4 weeks. No major complications, such as infection, implant
displacement, or vision loss, were observed. This suggests that simultaneous correction is a safe and effec-
tive approach when performed with proper preoperative planning and intraoperative precision.

The simultaneous correction of post-traumatic ZMO deformities allows for restoration of both func-
tional and aesthetic aspects in a single surgical session. Dividing patients into two groups based on severity
enabled a more tailored approach, ensuring that both mild and complex deformities were addressed efficient-
ly.

Our findings are consistent with previous studies indicating that early and comprehensive correction
reduces the risk of secondary deformities, minimizes the number of surgical interventions, and improves
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overall patient satisfaction. Moreover, the use of 3D imaging and intraoperative planning contributed to ac-
curate reconstruction, ensuring symmetrical outcomes and optimized orbital volume.

SIMULTANEOUS CORRECTION of POST-TRAUMATIC
DEFORMITIES oF the Zygomticomaxillary-Orbital Complex

Post-Op Fracture Reconstruction

Si:udy Groups
| Group 2
28 Patients

=——=_Two-Stage Correction
Initial Surgery ' ‘Secondary Surgery
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100
80
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40
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=% Patient
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Picture 1. Simultaneous Correction of Post-Traumatic Deformities of the Zygomaticomaxillary-
Orbital Complex — Patient Group Analysis

Statistical analysis further confirmed that both groups benefited significantly from the procedure, with
no significant differences in postoperative complications. This supports the notion that simultaneous correc-
tion is suitable for a wide range of post-traumatic deformities, providing both functional restoration and aes-
thetic rehabilitation in a single treatment session.

In conclusion, the results of this study demonstrate that simultaneous correction of post-traumatic
ZMO deformities is a reliable, effective, and safe surgical approach. Dividing patients into groups according
to severity allows for individualized treatment strategies, leading to consistent improvements in both anatom-
ical and functional outcomes. This method represents an optimal solution for patients requiring comprehen-
sive restoration of facial symmetry and orbital function.

Conclusion. In this study, the simultaneous correction of post-traumatic deformities of the zygomati-
comaxillary-orbital complex demonstrated significant clinical efficacy and favorable aesthetic outcomes.
Patients were systematically divided into two groups to evaluate different surgical approaches and their out-
comes, allowing for a comparative analysis of functional and cosmetic results. Statistical analysis of the col-
lected data confirmed that the combined approach, addressing multiple components of the facial skeleton in a
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single operative session, significantly reduced operative time, minimized the risk of secondary deformities,
and improved postoperative recovery compared to staged procedures.

The first group, which underwent conventional multi-stage reconstruction, exhibited satisfactory re-
sults; however, patients required additional interventions to achieve optimal symmetry and function. In con-
trast, the second group, treated with simultaneous correction techniques, showed marked improvements in
orbital alignment, malar contour restoration, and overall facial symmetry immediately postoperatively.
Quantitative measurements, including orbital volume restoration, interzygomatic distance, and malar projec-
tion indices, revealed statistically significant differences favoring the simultaneous correction approach (p <
0.05).

Additionally, patient-reported outcomes indicated a higher degree of satisfaction in the second group
regarding both functional rehabilitation, such as ocular motility and bite restoration, and aesthetic appear-
ance. Complication rates were low and manageable, suggesting that a single-session comprehensive ap-
proach does not increase the risk of postoperative morbidity when meticulous planning and precise surgical
techniques are employed.

This study supports the adoption of simultaneous correction strategies as the preferred method for
treating complex post-traumatic deformities of the zygomaticomaxillary-orbital region. By addressing multi-
ple structural defects in one operative session, surgeons can achieve superior functional and cosmetic results,
reduce the need for secondary interventions, and enhance overall patient satisfaction. These findings high-
light the importance of careful preoperative planning, interdisciplinary collaboration, and individualized
treatment strategies to optimize outcomes in patients with complex craniofacial trauma.
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