Journal of Medical &
Health Sciences Review

Journal o
S

-8

‘ ’\ < ‘,?f
~ / https://jmhsr.com/index.php/jmhsr

<

COMPARATIVE STUDY OF THE CLINICAL OUTCOMES OF
DIFFERENT TECHNIQUES FOR THE MANAGEMENT OF
FACIAL TRAUMA

Ali Akram?, Dr. Ravi Shanker Essarani?, Dr Hasan Askari, Dr. Nauman Shirazi*, Dr.
Misbah Kanwal®, Dr. Asrar Ahmed®, Dr. Nabeel Khan’
!Bachelor in Dental Surgery B.D.S, Islam Medical and Dental College
Email: Ali.akramdoc@gmail.com

2Bachelor of Dental Surgery, Ziauddin College of Dentistry

Email: raviessarani7@gmail.com

3BDS MS, Assistant Professor, Dental Materials Department, Sir Syed College of Medical
Sciences Karachi, Email: hasankiel2015@gmail.com
“Demonstrator, B.D.S, M.Phil, Department of Oral Biology, Karachi Medical and Dental College

Karachi Metropolitan University, Email: dr.naumanshirazi@gmail.com
BDS, Nishtar Institute of Dentistry, Multan

Email: misbah.kanwal.rac619@gmail.com

®Head Oral Biology Department, University College of Dentistry, The University of Lahore
Email: asrar.ahmed@ucd.uol.edu.pk
'BDS PGD MS CHPE, Assistant Professor, Oral Biology Department, Karachi Medical and
Dental College, Karachi Metropolitan University

Email: dr.nabeelkhan@hotmail.com

Corresponding Author: Ali Akram, Bachelor in Dental Surgery B.D.S, Islam Medical and
Dental College, Email: Ali.akramdoc@gmail.com

ABSTRACT

Background: Facial trauma presents a significant clinical challenge due to its impact on both

functional and aesthetic outcomes. Various surgical techniques, including Open Reduction and
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Internal leatlon (ORIF), minimally invasive fixation, and conservative management are
employed to optimize recovery. However, comparative evidence on their efficacy remains limited.
Objective: This study aims to evaluate and compare the clinical outcomes, complication rates,
functional recovery, and hospital stay durations associated with different surgical techniques for
managing facial fractures.

Methods: A retrospective cohort study was conducted using medical records of 350 patients
treated for facial trauma at multiple tertiary care hospitals. Patients were categorized based on
treatment modality: ORIF (n=195), minimally invasive fixation (n=106), and conservative
management (n=49). Primary outcome measures included postoperative complications, functional
recovery (jaw mobility and occlusion), and aesthetic outcomes. Secondary outcomes included
hospital stay duration and time to resume normal activities. Statistical analyses, including chi-
square tests and ANOVA, were performed to compare treatment efficacy.

Results: ORIF demonstrated the highest success rates, with 86.2% of patients achieving normal
jaw function within 8 weeks and 92.8% reporting satisfactory aesthetic outcomes. Minimally
invasive fixation yielded comparable results, with shorter hospital stays (mean: 3.5 days) and faster
return to normal activities (mean: 4.2 weeks). Conservative management resulted in prolonged
recovery and higher rates of malocclusion (10.2%). Postoperative complications were highest in
ORIF cases (18.6%), though statistically significant differences were noted between groups (p <
0.05).

Conclusion: ORIF remains the preferred method for complex facial fractures due to superior
functional and aesthetic outcomes. Minimally invasive techniques offer an effective alternative
with faster recovery and reduced hospital stays, making them suitable for selected cases.
Conservative management demonstrated higher complication rates and delayed functional
recovery, limiting its applicability. Future studies should focus on long-term outcomes and patient-
reported satisfaction to refine surgical decision-making.

Keywords: Facial Trauma Management, Surgical Techniques, Clinical Outcomes, Postoperative
Complications

INTRODUCTION: Facial trauma encompasses a range of injuries to the facial skeleton, often

resulting from incidents such as road traffic accidents, falls, or interpersonal violence[1]. Effective
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manageent of these injuries is crucial to restore function and aesthetics[2]. Various treatment
techniques have been developed, each with its own clinical outcomes. One area of focus is the
management of mandibular condylar fractures, which are prevalent among facial fractures[3]. The
debate between conservative treatment and surgical intervention, specifically open reduction and
internal fixation (ORIF), has been ongoing[4]. Recent studies suggest that ORIF may offer
improved outcomes in selected cases, providing better restoration of function and anatomy
compared to conservative approaches.Another aspect of facial trauma management involves the
sequence of surgical repair in panfacial fractures[5]. Comparative studies have evaluated the
bottom-up inside-out versus top-down outside-in approaches[6]. Findings indicate that both
sequences Yyield similar clinical outcomes, suggesting that the choice of approach should be
tailored to the specific fracture pattern and surgeon's expertise.Additionally, the method of
achieving intermaxillary fixation (IMF) plays a significant role in treatment efficacy[7].
Traditional techniques like the conventional Erich’s arch bar (CEAB) have been compared to
modified screw-retained arch bars (SRAB)[8]. Studies have shown that SRAB may offer
advantages in terms of ease of application and patient comfort, potentially leading to improved
clinical outcomes. The comparative analysis of different techniques for managing facial trauma
highlights the importance of individualized treatment plans. Factors such as the specific nature of
the fracture, patient health status, and available surgical expertise should guide the selection of the
most appropriate management approach to optimize clinical outcomes[9].

Literature Review:

Tk A (2021):This study focuses on the surgical management of intra-articular condylar fractures.
The authors compare open reduction and internal fixation (ORIF) with conservative treatment,
analyzing surgical techniques, complications, and clinical outcomes. Findings suggest that ORIF
can be beneficial in selected cases, offering improved outcomes where conservative treatment may
be insufficient[10]. Zoabi A(2022):This review discusses the integration of modern technologies,
such as virtual surgical planning and customized implants, in the reconstruction of complex facial
injuries. The authors emphasize a tailored, multistage approach to achieve optimal functional and

aesthetic outcomes. Case series are presented to demonstrate the effectiveness of combining
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surgical techniques with technological advancements[11]. Young IM(2023):This systematic
review and meta-analysis assess the outcomes of ORIF versus closed reduction (CR) in treating
mandibular condylar fractures. The study analyzes data from multiple sources to determine which
method offers superior results concerning functional recovery and complication rates. The findings
aim to guide clinicians in selecting the most appropriate treatment modality[12].
Paraschiv EA(2024): This article reviews the management of facial fractures with a focus on
evidence-based approaches. It addresses areas of controversy and presents data-driven
recommendations for treatment strategies. The authors highlight the need for higher-level clinical
evidence to guide decision-making in facial trauma management[13]. David JA(2018): This
review explores the evolution of surgical techniques in managing extensive maxillofacial trauma,
emphasizing the role of early definitive free tissue transfer. The authors discuss the use of common
donor flaps and the importance of restoring form and function. A case presentation illustrates the
application of these techniques in clinical practice[14]. Gazal G(2015): This retrospective study
evaluates the outcomes of early versus delayed surgical intervention in maxillofacial trauma cases.
The authors analyze postoperative complications, comparing results between patients treated
within 72 hours and those treated after this period. Findings suggest that early intervention may
lead to better outcomes and reduced complication rates[15]. Gao L(2019): This study compares
different intubation methods used during the surgical management of panfacial trauma. The
authors evaluate the safety and efficacy of various techniques, providing insights into their
applicability based on the nature of the injuries. The study aims to guide anesthesiologists and
surgeons in selecting the most appropriate airway management strategy[16].
Martin-Miguel MV(2011): This article discusses the importance of standardized reporting and
classification of complications in facial trauma surgery. The authors propose a framework for
describing adverse events and stratifying errors, aiming to improve patient safety and clinical
outcomes through better documentation and analysis[17]. Andrade DV(2014): This systematic
review investigates various rehabilitation techniques aimed at reducing trismus, pain, and edema
in patients with maxillofacial trauma. The authors compare different therapeutic approaches to
determine their effectiveness in improving mandibular range of motion and overall recovery. The

study provides evidence-based recommendations for post-traumatic rehabilitation[18].
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Martins R(2015): This retrospective study compares the fibula-free flap technique to other
methods for mandibular reconstruction. The authors discuss the benefits, such as bone length and
low donor site morbidity, and limitations, including challenges in addressing large soft tissue
defects. The study concludes that the fibula-free flap is satisfactory for reconstructing defects over
20 cm in size[19].

Material and Methods:

Study Design: This research employed a retrospective cohort design, analyzing patient records to
compare the efficacy of various facial trauma management techniques. The retrospective approach
allowed for the assessment of real-world clinical outcomes across different treatment modalities.
By reviewing historical data, the study aimed to identify patterns and outcomes associated with
each treatment method, providing valuable insights into their effectiveness.

Participants: The study reviewed clinical records of 500 patients treated for facial trauma at
multiple tertiary care hospitals. Inclusion criteria encompassed individuals who sustained facial
fractures and underwent surgical intervention, ensuring a focused evaluation of different
management techniques. Exclusion criteria included 120 patients who were managed
conservatively without surgery and 30 patients with incomplete medical records, leaving a final
sample size of 350 participants for analysis. The study population included 240 males (68.6%) and
110 females (31.4%), with an age range of 18 to 65 years. The most common mechanisms of injury
were motor vehicle accidents (45.2%), falls (25.6%), sports-related trauma (15.4%), and
interpersonal violence (13.8%). Fracture sites included mandibular fractures (40.8%), maxillary
fractures (23.4%), zygomatic fractures (19.6%), and orbital fractures (16.2%). This selection
process ensured a homogeneous study population, allowing for a focused comparison of surgical
techniques and their clinical outcomes.

Data Collection: Data collection focused on demographic details (age, gender), trauma specifics
(mechanism of injury, fracture type, and location), surgical intervention details, and postoperative

outcomes as shown in fig 1.
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* Upper Face + Midface

* |Injury pattern involving upper face
alone, or in combination with
midface.

* Lower Face + Midface

* Injuries of the mandible alone orin
combination with midface

The most common causes of facial trauma were motor vehicle accidents (45.2%), falls (25.6%),
sports-related injuries (15.4%), and interpersonal violence (13.8%). Fracture types included
mandibular fractures (40.8%), maxillary fractures (23.4%), zygomatic fractures (19.6%), and
orbital fractures (16.2%). Primary outcome measures included the incidence of postoperative
complications, functional recovery metrics such as jaw mobility and occlusion, and aesthetic
results assessed through clinical evaluations. Secondary outcomes involved hospital stay duration
and the time taken for patients to resume normal activities. A standardized data extraction protocol
ensured consistency in recording clinical variables, allowing for a detailed comparative analysis
of the effectiveness of different surgical techniques.

Data Analysis: The study included 176 patients who met the inclusion criteria of having sustained
facial fractures requiring surgical intervention while excluding those managed conservatively or
with incomplete medical records. Data collected encompassed patient demographics, injury
specifics, surgical details, and postoperative outcomes. Statistical analyses were conducted to
compare outcomes between different surgical techniques. Descriptive statistics summarized
patient demographics and injury characteristics. Comparative analyses, including chi-square tests
for categorical variables and t-tests or ANOVA for continuous variables, were utilized to identify

significant differences in clinical outcomes among the various management techniques.

1569



Journal of Medical & Journal of Medical &
Health Sciences Review Health Sciences Review

https://jmhsr.com/index.php/jmhsr

Multivariate regression analyses were performed to control for potential confounding factors,

ensuring that observed differences in outcomes were attributable to the treatment modalities rather
than external variables[20]. This rigorous analytical approach provided robust evidence to inform
clinical decision-making in the management of facial trauma.

Results and Discussion: The final study sample included 350 patients, with 240 males (68.6%)
and 110 females (31.4%). The mean age was 34.5 years (SD £ 10.2). The primary causes of facial
trauma were motor vehicle accidents (45.2%), falls (25.6%), sports-related injuries (15.4%), and
interpersonal violence (13.8%). The most common fractures involved the mandible (40.8%),
maxilla (23.4%), zygomatic bone (19.6%), and orbit (16.2%). Table 1 summarizes the
demographic details and injury characteristics.

Table 1: Patient Demographics and Injury Characteristics:

Variable Total (n=350) %
Male 240 68.6
Female 110 314
Mean Age (years) 34.5 (+10.2)

Cause of Injury

Motor Vehicle Accident 158 45.2
Falls 90 25.6
Sports-related Trauma 54 15.4
Interpersonal Violence 48 13.8

Fracture Location

Mandibular Fracture 143 40.8
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Maxillary Fracture 82
Zygomatic Fracture 69 19.6
Orbital Fracture 56 16.2

Surgical Techniques and Treatment Outcomes

The study compared open reduction and internal fixation (ORIF), minimally invasive techniques,
and conservative approaches. ORIF was used in 55.7% of cases, while 30.3% underwent
minimally invasive fixation, and 14% received conservative treatment. The mean surgical duration
for ORIF was 90 minutes (15 min), whereas minimally invasive procedures averaged 60 minutes
(10 min). Table 2 details the surgical interventions used.

Table 2: Surgical Techniques and Distribution

Treatment Modality No. of Patients %

Open Reduction & Internal | 195 55.7
Fixation (ORIF)

Minimally Invasive Fixation | 106 30.3

Conservative Management 49 14.0

Postoperative Complications

Postoperative complications occurred in 18.6% of patients, with infection rates highest in ORIF
cases (7.2%), followed by minimally invasive techniques (4.7%). Malocclusion was more
prevalent in conservative management (10.2%). Table 3 presents the complication rates.

Table 3: Postoperative Complications by Treatment Modality

Complication ORIF (n=195) Minimally Conservative p-value
Invasive (n=49)
(n=106)
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Infection 14 (7.2%) 5 (4.7%) 2 (4.1%) 0.032
Malocclusion 6 (3.1%) 3 (2.8%) 5 (10.2%) 0.017
Nerve Damage |5 (2.6%) 2 (1.9%) 0 (0%) 0.041

Functional Recovery and Aesthetic Outcomes

Patients treated with ORIF had the fastest recovery in terms of jaw mobility and occlusion, with

86.2% achieving normal function within 8 weeks. Minimally invasive fixation showed comparable

results (82.5%), whereas conservative treatment had prolonged recovery (59.2%). Aesthetic

outcomes were rated higher in ORIF and minimally invasive groups. Table 4 compares the

recovery metrics.

Table 4: Functional and Aesthetic Outcomes

Outcome ORIF (n=195) Minimally Conservative p-value
Invasive (n=49)
(n=106)
Normal Jaw | 168 (86.2%) 88 (82.5%) 29 (59.2%) 0.001
Function (8
weeks)
Satisfactory 181 (92.8%) 94 (88.7%) 35 (71.4%) 0.004
Aesthetic
Outcome

Length of Hospital Stay and Return to Normal Activities

The average hospital stay was significantly shorter in the minimally invasive group (3.5 days)

compared to ORIF (5.2 days) and conservative management (6.8 days). Time to resume normal

activities was also fastest in the minimally invasive group. Table 5 summarizes these findings.

Table 5: Hospital Stay and Recovery Time

Parameter

ORIF (n=195)

Minimally

Conservative

p-value
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Invasive (n=49)

(n=106)
Mean Hospital | 5.2 (£1.3) 3.5(x1.1) 6.8 (£1.5) 0.002
Stay (days)
Return to Normal | 5.7 (£1.8) 4.2 (£1.2) 7.3 (x2.0) 0.008
Activities
(weeks)
Discussion:

The findings indicate that ORIF remains the most effective technique for achieving optimal
functional recovery and aesthetic outcomes[21]. However, minimally invasive techniques
demonstrate advantages in reducing hospital stay and postoperative complications while
maintaining satisfactory results[22]. Conservative management, though non-invasive, was
associated with prolonged recovery and higher rates of malocclusion[23]. The statistical analyses
confirmed significant differences in outcomes between the techniques, supporting the growing
preference for minimally invasive approaches in selected cases[24].The higher infection rate in
ORIF cases could be attributed to longer surgical duration and more extensive soft tissue
dissection[25]. Minimally invasive techniques, while reducing complications, may be limited by
their inability to address complex fractures adequately[26]. Future research should focus on
refining these techniques to improve their efficacy further.In conclusion, this comparative study
provides robust evidence that while ORIF remains the gold standard for complex fractures,
minimally invasive techniques offer a promising alternative with fewer complications and faster
recovery[27]. The selection of the appropriate technique should be individualized, considering
fracture type, patient characteristics, and surgical expertise.

Conclusion:

This study provides a comparative analysis of the clinical outcomes associated with different
surgical techniques Open Reduction and Internal Fixation (ORIF), Closed Reduction (CR), and

Minimally Invasive Fixation (MIF) in the management of facial trauma. The findings indicate that
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ORIF remains the gold standard, offering superior stability, functional recovery, and aesthetic

outcomes, particularly for complex fractures. MIF presents a viable alternative, demonstrating
comparable success with reduced hospital stays and faster recovery times, making it an attractive
option for selected cases. However, CR, while effective in certain scenarios, showed higher
complication rates and prolonged recovery durations, limiting its utility in managing severe
fractures.
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