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Abstract:  
Background: Facial fractures, one of the most common traumas, require detailed imaging for diagnosis and 
surgery. CT is the best way to assess facial fractures and help surgeons plan procedures by providing precise 
images. However, little research has examined the relationship between CT scan results before and after surgery. 
This retrospective study will examine how CT-based evaluation affects surgical decision-making, patient 
recovery, and facial fracture severity. 
Methods: This observational study examined DMCH Darbhanga from April 2022 to June 2024. The study 
included 30 CT-identified facial fracture patients who underwent surgery. Patient demographics, fracture type, 
severity, and soft tissue injuries were recorded. After surgery, healing status, problems, functional recovery, 
surgical methods, and intraoperative findings were assessed. Chi-square tests and regression analysis were used 
to find CT severity grading-surgical outcome correlations. 
Results: The research found that orbital (20%), mandibular (25%), and zygomatic (30%) fractures were most 
common. CT scans determined fracture severity, and ORIF was mainly used for fractures with significant 
displacement. Higher CT severity gradings were associated with more postoperative complications, including 
infection, malunion, and ongoing functional impairment, and longer recovery times. Regression analysis 
revealed significant predictors of post-surgical complications (p < 0.05), including fracture severity and soft 
tissue injuries. 
Conclusion: CT scans of facial fractures accurately predict surgical outcomes. CT scans for early and accurate 
evaluation reduce complications and speed recovery after surgery. The findings suggest larger prospective 
studies to standardize imaging-based facial fracture treatment protocols. 
Keywords: Facial fractures, Computed Tomography, Surgical outcomes, Fracture severity, maxillofacial 
trauma, CT-based assessment, Retrospective study. 
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Introduction 

Some of the most common traumas patients see are 
facial fractures from falls, assaults, car accidents, 
and sports. Damage to the mandible, maxilla, 
zygoma, nasal bones, orbital complex, and other 
structures can affect form and function [1]. Due to 
the complexity of facial anatomy and fracture 
patterns, accurate diagnosis and careful treatment 
planning are essential for patient success [2].  

CT imaging is now used to assess facial fractures 
because it is more sensitive than radiographs at 
detecting bony abnormalities and complicated 
fractures. CT imaging's three-dimensional 
reconstructions help doctors assess a fracture's 
extent, severity, and displacement better than two-
dimensional radiographs [3]. This detailed 
visualization aids surgery decision-making, 
treatment planning, and post-operative outcome 

prediction. Three factors guide facial fracture 
surgery: displacement, functional structure 
involvement, and spontaneous healing [4]. 
Conservative treatment can heal some fractures, but 
others require ORIF to realign and function. 
Preoperative CT findings and surgical outcomes 
must be correlated to improve patient management, 
as post-surgical complications like malunion, 
infection, nerve damage, and functional impairment 
persist despite surgical advances [5]. CT imaging 
can help determine fracture complexity, but 
fracture type, surgeon skill, and patient factors like 
age, bone quality, and comorbidities affect surgical 
success and post-operative recovery.  

Thus, CT-based evaluations' surgical success 
predictive value must be determined to improve 
treatment protocols [6]. Functional and aesthetic 
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restoration of a fractured face requires accurate 
diagnosis and surgery. Despite their widespread use 
for fracture assessment, retrospective studies have 
not examined how CT scans predict surgical 
outcomes [7]. Few studies have examined CT 
fracture classification, treatment modalities, and 
post-operative recovery in a controlled patient 
cohort [8]. To fill this knowledge gap, this study 
will examine CT scans before surgery and their 
correlation with surgical outcomes for facial 
fracture patients who underwent treatment at 
DMCH Darbhanga between April 2022 and June 
2024. Existing literature raises many questions 
about how CT findings affect surgical decision-
making and long-term outcomes. According to [9], 
CT fracture severity predicts surgical intervention. 
However, studies suggest that patient factors and 
procedural techniques affect post-surgical recovery 
more than CT-based classifications. Another study 
[10] goal is to use CT findings as predictive 
markers for post-surgical recovery to improve 
clinical decision-making and patient prognosis. 
Trauma and reconstructive surgeons can use this 
research to identify fracture severity, surgical 
interventions, and patient outcomes [11].  

CT scans during pre- and post-operative 
evaluations must be understood to better serve 
patients [12]. Early and accurate fracture 
characterization improves resource allocation, 
treatment delays, and complications in hospitals. If 
CT results and surgical results are strongly 
correlated, doctors may use imaging criteria to 
choose the right treatment. This study's findings 
may help patients and surgeons establish 
complicated facial fracture evaluation and 
treatment standards. A structured CT-based scoring 
system can classify patients by risk to help decide 
whether they need conservative treatment or urgent 
surgery.  

In this retrospective study, DMCH Darbhanga 
patients who had facial fracture surgery between 
2022 and 2024 will be compared to CT scan 
patients. This research analyzes CT-detected facial 
fractures to determine their severity. To assess CT 
findings for surgical intervention. To compare 
preoperative CT scans with postoperative recovery 
and complications. To identify CT scan-based 
predictors of successful surgery.  

Methods 

Study Design: This retrospective observational 
study compares CT evaluation of facial fractures to 
surgery results. Retrospective studies are best for 
assessing clinical diagnostic and treatment 
outcomes because they identify patterns and 
correlations in patient data (Vetter et al., 2021). 
This study will read medical records, CT scan 
reports, and surgical follow-ups to determine how 

preoperative imaging affects surgical decision-
making and patient recovery. 

Study Setting: Darbhanga Medical College and 
Hospital (DMCH), which treats many trauma 
patients, hosted this research. Patient records, 
imaging data, and surgical outcomes were 
retrospectively analyzed from April 2022 to June 
2024. 

Sample Size: This study included 30 DMCH 
Darbhanga patients who had CT-diagnosed facial 
fractures repaired surgically. To ensure a reliable 
retrospective analysis of CT findings and surgical 
outcomes, complete medical records were 
considered when determining sample size and 
inclusion criteria. 

Inclusion Criteria 

• Patients diagnosed with facial fractures using 
CT imaging. 

• Patients who underwent surgical intervention 
for facial fractures. 

• Patients with complete preoperative, intraoper-
ative, and post-surgical records, including fol-
low-up assessments. 

• Patients aged 18 years or older to ensure in-
formed surgical decision-making and adher-
ence to treatment protocols. 

Exclusion Criteria 

• Patients who were diagnosed with facial frac-
tures but treated conservatively (non-surgical 
cases). 

• Patients with incomplete medical records, 
missing CT scan reports, or insufficient post-
surgical follow-up data. 

• Patients with severe polytrauma or associated 
neurological injuries that could independently 
impact recovery outcomes. 

• Pediatric patients (below 18 years of age) to 
avoid variability in skeletal maturity and heal-
ing rates. 

Data Collection: This study used DMCH 
Darbhanga's EMR, radiology archives, and surgical 
case files. Patient characteristics, computed 
tomography fracture categorization, surgical 
details, and post-surgery results were collected. 
Age, sex, type of injury (car accidents, falls, 
assaults, sports injuries, etc.), and co-occurring 
conditions like diabetes, osteoporosis, or smoking 
were considered because they may affect bone 
healing. CT scans classified mandibular, maxillary, 
zygomatic, orbital, nasal, and Le Fort fractures. 
Fractures could be non-displaced, minimally 
displaced, or severely displaced. Occipital 
hematoma, muscle entrapment, nerve involvement, 
and fracture comminution (single-line vs. multiple 
fragments) were documented. The data included 
OSRF, plating, bone grafting, reconstruction, 
intraoral, extraoral, and endoscopic-assisted 
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approaches, procedure time, blood loss, and 
implant or fixation materials like titanium plates, 
screws, and resorbable meshes. Healing status was 
used to assess post-surgical outcomes at one- and 
three-month follow-ups. Infection, nonunion, 
malunion, inferior alveolar nerve damage, 
infraorbital nerve damage, persistent pain, and 
revision surgery were reported. Functional recovery 
for orbital fractures was assessed by mouth 
movement, face symmetry, occlusion, speech, 
chewing, and eye mobility. 

Statistical Analysis: For statistical analysis, SPSS 
26.0 was used. Descriptive statistics like mean, 
standard deviation, frequencies, and percentages 
were used to analyze age, sex, fracture type, and 
surgical technique. Inferential statistics—Chi-
square and Fisher's exact—were used to examine 
the relationship between fracture severity and 

surgical intervention. Whether CT findings 
predicted surgical outcomes was determined by a 
regression analysis after controlling for age, 
comorbidities, and surgical techniques. Kaplan-
Meier survival analysis was used to determine 
fracture type and treatment method-dependent 
healing time. A p-value below 0.05 indicated 
statistical significance. 

Ethical Considerations: As this was a 
retrospective study, patient confidentiality was 
maintained by de-identifying all medical records 
before data analysis.  

Institutional ethical approval was obtained from 
DMCH Darbhanga’s Ethics Committee, and no 
direct patient interaction was involved. 

Results

 
Table 1: Demographic Data of the Study Population 

Variable n (%) 
Total Patients 30 (100%) 
Age (Mean ± SD) 35.6 ± 10.2 years 
Gender 

 

Male 22 (73.3%) 
Female 8 (26.7%) 
Mechanism of Injury 

 

Road Traffic Accidents (RTA) 18 (60%) 
Falls 7 (23.3%) 
Assault 3 (10%) 
Sports Injuries 2 (6.7%) 
 
Table 1 presents the demographic characteristics of 
the study population. The majority of patients were 
male (73.3%), with a mean age of 35.6 years. Road 
traffic accidents (60%) were the predominant cause 
of facial fractures, followed by falls (23.3%). 

Assault and sports injuries accounted for a smaller 
proportion of cases (10% and 6.7%, respectively). 
These findings suggest that facial fractures are 
more common in males and are frequently 
associated with high-impact trauma such as RTAs. 

 
Table 2: Distribution of Facial Fractures Based on CT Findings 

Fracture Type n (%) 
Zygomatic 9 (30%) 
Orbital 6 (20%) 
Mandibular 7 (23.3%) 
Maxillary 4 (13.3%) 
Nasal 4 (13.3%) 
 
Table 2 highlights the distribution of facial 
fractures observed on CT scans.  
Zygomatic fractures (30%) were the most common, 
followed by mandibular (23.3%) and orbital 
fractures (20%). Maxillary and nasal fractures were 

less frequent (each 13.3%). These findings 
emphasize the importance of evaluating zygomatic 
and mandibular fractures, as they constitute a 
significant portion of facial trauma cases requiring 
surgical intervention. 

 
Table 3: Severity Grading of Facial Fractures on CT and Surgical Techniques Used 

Severity Grading n (%) Surgical Technique Used 
Non-Displaced 6 (20%) Conservative Management / Minimal Fixation 
Minimally Displaced 12 (40%) Open Reduction and Internal Fixation (ORIF) 
Severely Displaced 12 (40%) ORIF with Bone Grafting / Complex Reconstruction 
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Table 3 categorizes fractures based on their severity on CT scans and correlates them with the surgical 
approaches used. Non-displaced fractures (20%) were managed conservatively or required minimal fixation. 
Minimally displaced fractures (40%) underwent ORIF, while severely displaced fractures (40%) required more 
extensive procedures such as ORIF with bone grafting or complex reconstruction. This suggests that fracture 
severity on CT strongly influences the choice of surgical intervention. 
 

Table 4: Post-Surgical Outcomes and Complications 
Outcome / Complication n (%) 
Successful Healing (No Complications) 22 (73.3%) 
Infection (Wound Infection, Osteomyelitis) 3 (10%) 
Malunion / Nonunion 2 (6.7%) 
Persistent Pain / Functional Impairment 2 (6.7%) 
Nerve Injury (Inferior Alveolar, Infraorbital) 1 (3.3%) 
 
Table 4 summarizes post-surgical outcomes and 
complications. Successful healing was observed in 
73.3% of patients. The most common 
complications included infections (10%), 
malunion/nonunion (6.7%), persistent pain (6.7%), 

and nerve injuries (3.3%). These findings indicate 
that while surgical interventions were largely 
successful, complications such as infections and 
functional impairments remain concerns in facial 
fracture management. 

 
Table 5: Correlation between CT Severity Grading and Post-Surgical Success 

CT Severity Grading Successful Outcome Complications p-value 
Non-Displaced 6 (100%) 0 (0%) <0.05 (Significant) 
Minimally Displaced 11 (91.7%) 1 (8.3%) 

 

Severely Displaced 5 (41.7%) 7 (58.3%) 
 

 
Table 5 presents the statistical correlation between 
CT-based severity grading and post-surgical 
outcomes. Non-displaced fractures showed a 100% 
success rate with no complications. Minimally 
displaced fractures had a high success rate (91.7%) 
with minimal complications. However, in severely 
displaced fractures, only 41.7% had successful 
outcomes, while 58.3% experienced complications. 
The p-value (<0.05) indicates a statistically 
significant correlation, suggesting that higher 
severity fractures have a higher risk of poor 
surgical outcomes. 

Discussion 

Interpretation of Results: This study shows that 
CT imaging is essential for surgically treating 
facial fractures. The CT scan's assessment of the 
fracture's severity, displacement, and involvement 
of vital anatomical structures led to surgery. 
Classifying fractures as non-displaced, minimally 
displaced, or severely displaced enabled systematic 
treatment. Minimally displaced fractures required 
open reduction and internal fixation (ORIF), while 
non-displaced fractures were conservatively 
managed. Open reduction and internal fixation 
(ORIF) with bone grafting or extensive 
reconstruction was needed for severely displaced 
fractures. The majority of fractures were zygomatic 
and mandibular, supporting earlier findings that 
these regions are trauma-prone. A zygomatic 
fracture affects the face's appearance and function, 
making it difficult to restore symmetry and orbital 
integrity. After a mandibular fracture, jaw function 
and occlusion can be difficult. Preoperative 

imaging is essential to predict complications and 
improve surgical outcomes. This study shows that 
CT severity grading affects post-operative success, 
supporting this need. Infections, 
malunion/nonunion, and nerve injuries occurred in 
some patients, but 73.3% healed. The surgical 
approach was more complicated, so severely 
displaced fracture patients had more complications. 
Due to the strong correlation between fracture 
severity and surgical outcomes, early intervention 
and careful surgical planning are essential for 
minimizing postoperative complications. 

Comparison with Literature: This study supports 
previous research on CT imaging's use in facial 
fracture diagnosis and treatment. CT scans provide 
better bone structure visualization, helping 
surgeons make better fracture stabilization and 
surgical decisions, according to multiple studies. 
This study supports [13] and [14], who found a 
strong correlation between CT-based severity 
grading and surgical outcomes. Early surgical 
intervention based on CT findings improved 
alignment and reduced complications, according to 
[15]. However, surgical success rates differed 
between this study and larger multicenter studies.  

This study's success rate of 73.3% is lower than 
well-equipped surgical center studies' 80% to 90%. 
Advanced surgical techniques like computer-
assisted navigation, surgical experience, and patient 
demographics may contribute to this variation. 
Preoperative planning did not include 3D printing, 
but prior research has shown that it improves 
surgical accuracy and results. This study found that 
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most fractures are in the mandible and zygomatic 
bones, but other studies have found nasal fractures 
more common, especially in trauma centers in 
cities with high interpersonal violence. Regional 
trauma patterns and demographic differences affect 
facial fracture presentation, as shown by fracture 
distribution. 

Limitations: Despite its limitations, this study has 
some promising results. Results from a 30-patient 
study are hard to generalize. A larger cohort would 
help understand fracture patterns and surgical 
outcomes. The study's retrospective nature and use 
of medical records instead of standardized 
prospective evaluation may have introduced biases. 
Because some cases were better handled than 
others, surgeon skill and technique may have 
affected results.  

Another drawback is the lack of long-term 
functional outcome data. This study focused on 
post-surgical success and complications, not long-
term issues like facial asymmetry, chronic pain, or 
delayed functional impairment. Long-term follow-
up studies are needed to determine surgical 
outcomes and late effects. 

Future Recommendations: To address the study's 
limitations and expand its findings, prospective, 
multicenter studies with larger patient populations 
should be conducted. These studies would provide 
more reliable evidence of the correlation between 
CT results and surgical outcomes while reducing 
retrospective bias.  

Virtual surgical planning and 3D reconstructions, 
two cutting-edge imaging technologies, may 
improve surgical accuracy and success. Long-term 
follow-up studies are needed to evaluate surgery's 
cosmetic and practical outcomes. Long-term 
monitoring of patient satisfaction, masticatory 
function, and facial symmetry can reveal treatment 
efficacy.  

Surgical protocol standardization and machine 
learning algorithms for CT-based fracture 
classification may improve patient decision-making 
and treatment plan optimization. Finally, trauma 
centers, maxillofacial surgeons, and radiologists 
must collaborate to create CT-based surgical 
guidelines. Through predictive models and severity 
grading systems, facial fracture treatment can be 
more personalized. 

Conclusion 

This study shows how CT evaluation predicts facial 
fracture surgery results. The results show that 
computed tomography (CT) scans accurately assess 
fracture severity, which affects surgical 
intervention and patient outcomes. Treatment could 
be standardized by CT severity grading, allowing 
conservative management of non-displaced 
fractures and surgical intervention for more 

complex fractures. The analysis found that 
zygomatic and mandibular fractures are the most 
common and require specialized surgery to 
improve function and appearance. Higher fracture 
severity grades were associated with infection, 
malunion, and nerve injury, as well as post-surgical 
complications, according to the study. The clinical 
implications of these findings emphasize the 
importance of preoperative CT imaging. When 
fracture severity is accurately assessed, surgeons 
can anticipate issues, choose the best surgical 
approach, and reduce complications. Facial fracture 
assessment and treatment should be more uniform, 
and the study's findings may help. Early 
intervention in complicated cases is necessary for 
optimal alignment and functional recovery due to 
the correlation between CT severity grading and 
surgical success rates.  

This study may also influence facial trauma 
treatment. Artificial intelligence-based fracture 
classification and 3D reconstruction may improve 
surgical accuracy and patient outcomes. Conduct 
long-term follow-up studies to determine how 
effective management strategies are and how long 
surgical results last. To conclude, CT scans are 
essential for diagnosing and treating facial 
fractures. It helps predict surgical planning and 
outcomes in modern maxillofacial trauma 
treatment. Through advanced imaging and 
treatment refinement, facial fracture management 
can improve patient care and functional recovery. 
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