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KEYWORDS ABSTRACT
Oral squamous cell  Background: Oral squamous cell carcinoma (OSCC) frequently necessitates

carcinoma, mandibular resection, posing significant challenges for functional and aesthetic
mandibular reconstruction. Titanium plates are increasingly utilized in resource-limited settings due
reconstruction, to their accessibility, strength, and biocompatibility.

titanium plate, post-  Ajm of the study: This study aimed to evaluate the clinical outcomes of mandibular
Operative reconstruction using titanium plates in OSCC patients, focusing on operative time, post-

complications, long-  5herative healing, and long-term stability.

term stability. . . . .
y Methods: A prospective clinical study was conducted on 40 OSCC patients undergoing

mandibular resection and reconstruction with titanium plates at Bangabandhu Sheikh
Mujib Medical University. Data on demographics, operative time, post-operative
complications, and long-term outcomes were collected and analyzed using SPSS v26.0.

Result: The cohort had a mean age of 56.3 + 12.3 years, with 68% male predominance.
The average operative time was 5.87 £ 0.63 hours. Post-operative complications
included infection (7.5%), hematoma (5%), plate fracture (2.5%), and implant failure
(2.5%), while 82.5% of patients exhibited no complications. Long-term issues included
joint stiffness (12.5%) and chronic pain (10%), with 75% of patients showing no
abnormalities.

Conclusion: Titanium plate-based mandibular reconstruction in OSCC patients
demonstrated favorable outcomes with minimal complications, offering a viable
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alternative in settings where microvascular free flaps are not feasible.

INTRODUCTION

Oral squamous cell carcinoma (OSCC) is recognized as the sixth most common malignancy globally, accounting
for a significant burden of head and neck cancers [1]. In Bangladesh, OSCC ranks as the third most prevalent
malignancy, often presenting at an advanced stage that necessitates extensive surgical intervention, including
resection of the mandible [2]. A study by Ahmed et al., published in the Journal of Oral Pathology and Medicine
in 2008, showed squamous cell carcinoma constituted approximately 73% of all oral cancers in Bangladesh [3].
The mandible, being a vital component of the maxillofacial skeleton, plays a critical role in mastication, speech,
and aesthetics. Therefore, the functional and cosmetic consequences following segmental or hemimandibulectomy
are profound, often demanding prompt and effective reconstruction [4]. Mandibular reconstruction aims to restore
form and function while minimizing postoperative complications. The ideal reconstruction approach involves the
use of vascularized bone grafts such as the fibula, scapula, or iliac crest free flaps, which provide both bony and
soft tissue components and are associated with superior long-term outcomes [5,6]. However, microvascular free
flap reconstruction may not always be feasible due to patient-related factors such as advanced age, systemic
comorbidities, poor nutritional status, or financial constraints—challenges frequently encountered in resource-
limited settings like Bangladesh [7,8]. In such scenarios, titanium reconstruction plates offer a viable alternative
for immediate mandibular continuity restoration. These plates help to maintain jaw alignment, allow early oral
rehabilitation, and significantly improve patients’ self-esteem and quality of life [9]. The use of rigid
reconstruction plates in mandibular surgery has been a standard technique since 1980s, and their design has
continued to evolve [10]. Contemporary titanium plates, especially those incorporating locking screw
mechanisms, offer enhanced biomechanical strength, reduced micromovement at the bone—plate interface, and
improved stability in load-bearing conditions [11]. Despite these advantages, plate-based mandibular
reconstruction is not devoid of complications. Common issues include infection, plate exposure through mucosa
or skin, screw loosening, plate fracture, and wound dehiscence [12]. These complications can be exacerbated by
poor soft tissue coverage, radiation therapy, and inadequate oral hygiene. Furthermore, in the oncologic setting,
achieving oncological safety margins while preserving or reconstructing the mandible remains a delicate balance
[13]. Therefore, proper case selection, meticulous surgical technique, and optimal plate design are essential for
minimizing risks and improving surgical outcomes. With advancements in plate manufacturing technologies,
including patient-specific plate design, computer-aided surgical planning, and 3D printing, the functional and
aesthetic outcomes of mandibular reconstruction using titanium plates have markedly improved [14]. Regardless,
the selection of this approach must be guided by a comprehensive assessment of the patient’s general health, tumor
characteristics, and the socioeconomic context. In this regard, evaluating the effectiveness of mandibular
reconstruction using titanium plates, particularly in low-resource environments, remains a pertinent area of
investigations [15]. This study conducted to evaluate the effectiveness of titanium plates in mandibular
reconstruction for oral squamous cell carcinoma by assessing lesser operative time, post-operative healing, and
long-term stability.

METHODOLOGY & MATERIALS

This study was a prospective clinical study conducted in the Department of Oral & Maxillofacial Surgery at
Bangabandhu Sheikh Mujib Medical University (BSMMU). The study was conducted for 1 year from July 2023
to June 2024. A total of 40 patients fulfilling the selection criteria and diagnosed with Oral Squamous Cell
Carcinoma (OSCC) requiring mandibular resection and reconstruction was included. Patients who were medically
fit for general anesthesia and surgery. Patients who were willing to comply with study procedures and follow-up
schedule. Exclusion Criteria were Patients with significant comorbidities contraindicating surgery, patients with
a history of previous mandibular surgery or reconstruction and patients with history of previous radiotherapy and
chemotherapy.

Ethical Consideration

Prior to the start of the study, ethical clearance was obtained from the Institutional Review Board (IRB) of
BSMMU. Permission for conducting the study was also be sought from the Department of Oral & Maxillofacial
Surgery. The aims and objectives of the study, as well as the procedures involved, potential risks, and benefits,
was explained to all participants in an easily understandable local language. Written informed consent was
obtained from all participants. Patients were assured of confidentiality and informed of their right to withdraw
from the study at any point without any consequences. There were minimal physical, psychological, social, or
legal risks during the clinical examination and surgical procedure. All measures were taken to safeguard patient
privacy and data confidentiality.
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Surgical Procedure

All operations were conducted under general anesthesia. After appropriate skin preparation and draping, local
infiltration was performed using 1% lidocaine at the marked surgical site. If indicated based on the condition of
the neck lymph nodes, neck dissection was performed initially. Following neck dissection, the mandible was
exposed and resection markings were made. A titanium reconstruction plate was adapted to the mandible and cut
to the desired length. Pre-plating was done using 9 mm titanium reconstruction screws. Occlusion was checked
following plate fixation, and the plate was then removed. Mandibular resection was performed using a
micromotor, after which the titanium reconstruction plate was re-fixed to the mandible. The surgical site was
thoroughly irrigated with normal saline, and wound closure was done in layers using Vicryl for deep tissue and
Prolene for skin closure. A surgical drain was placed in situ, and pressure dressing was applied. Post-operative
follow-up was conducted at 3,6 and 9 months to evaluate outcomes.

Data Collection

Data collection was conducted using a pre-tested, structured questionnaire form. This form documented patient
demographics, operation time, post-operative and long-term complications. Each participant was assigned a
unique identification number to maintain confidentiality throughout the data collection and analysis process. A
short interview (approximately 15-30 minutes) was also conducted with each participant to gather relevant
information for the study.

Quality Assurance

To ensure data quality and procedural consistency, each patient was clinically examined under the direct
supervision of the principal investigator. Data collected for each participant was reviewed and verified by the
principal investigator. High standards of hygiene and safety were maintained using only disposable and sterilized
instruments during the procedure. These measures ensured the validity and reliability of the study outcomes.

Data Analysis

Data analysis was conducted using SPSS software version 26.0 (SPSS Inc., Chicago, IL). Descriptive statistics
were used to summarize the characteristics of the participants. Categorical variables were expressed as frequencies
and percentages, while continuous variables were reported as means with standard deviations.

RESULT

Consequently, follow-up was given in 3, 6, 9 months interval and final results was described as below. The age
of the study population ranged from 30 to 70 years, with the highest proportion (50%) aged between 60 and 70
years. The mean age was 56.3 + 12.3 years. In terms of sex distribution, 68% (n=27) of the patients were male,
while 32% (n=13) were female (Table 1). The mean operation time was approximately 5 hours and 52 minutes,
with a standard deviation of 38 minutes, which corresponds to 5.87 + 0.63 hours in decimal form (Table 2).
Regarding post-operative healing complications, the most frequently observed complication was infection in 7.5%
of patients (n=3), followed by hematoma (5%), plate fracture (2.5%), and implant failure (2.5%). Notably, 82.5%
of patients (n=33) experienced no abnormal findings (NAD) (Figure 1). For long-term stability complications,
joint stiffness was reported in 12.5% of cases (n=5), and chronic pain was observed in 10% (n=4). A small
proportion required reoperation (2.5%, n=1), whereas 75% of patients (n=30) had no detectable abnormalities
(NAD) during long-term follow-up (Figure 2).

Table 1: Demographic characteristics of the study population (n=40)

Age Group (years) | Frequency (n) | Percentage (%)
30-39 1 2.50

40-49 5 12.50

50-59 14 35.00

60-70 20 50.00

Mean + SD 56.3+12.3
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Gender
Male 27 68.00
Female 13 32.00

Table 2: Operation Time among participants (n=40)

Variable Hours Minutes Mean+SD
Operation Time | 5 52 5.87+0.63
Complication

90 82.5
80
70
60
50
40 33
30
20
10 2 O g 1 25 1 25
0

Hematoma Infection Plate Fracture  Implant Failure NAD

Frequency (n) Percentage (%)

Figure 1: Post-Operative healing complications of the study population (n=40)

Long-term Complications
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Figure 2: Long-Term stability complications (outcome) among patients (n=40)

DISCUSSION

Squamous cell carcinoma (SCC) of the oral cavity is a prevalent malignancy that often necessitates aggressive
surgical intervention, including mandibular resection. Such procedures, while life-saving, can significantly impact
a patient’s facial aesthetics, oral functionality, and overall quality of life. Mandibular reconstruction aims to
restore both structural integrity and functional outcomes, with titanium plates emerging as a widely accepted
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solution due to their strength, biocompatibility, and resistance to corrosion. Titanium plates facilitate stable
fixation and offer immediate support for soft tissue healing, making them ideal in complex oncological cases. This
study evaluated the clinical outcomes and complications associated with mandibular reconstruction using titanium
plates in patients diagnosed with OSCC. The demographic profile of our study population (n=40) revealed a mean
age of 56.3 £ 12.3 years, with a male predominance (68%). This is consistent with findings by Zrnc et al., who
reported a similar mean age of 54.5 years in patients undergoing mandibular reconstruction, with an age range of
31-71 years [16]. The gender distribution aligns with global trends, as males are generally at higher risk for oral
SCC due to greater exposure to risk factors such as tobacco and alcohol [17]. The mean operation time in our
study was approximately 5 hours and 52 minutes (5.87 = 0.63 hours), reflecting the complexity and meticulous
nature of mandibular reconstruction surgeries. Salvatori et al. reported comparable results, with an average
operative time of 270 minutes (range 180-390 minutes), underscoring the extensive time investment needed for
effective reconstruction and complication prevention [18]. Post-operative complications in our study were
relatively minimal. Infection occurred in 7.5% of cases, hematoma in 5%, plate fracture in 2.5%, and implant
failure in 2.5%, while 82.5% of patients experienced no abnormalities. These results are encouraging and suggest
a favorable short-term healing profile. In comparison, other studies have reported surgical site infections (SSIs)
in 10-45% of cases, which can lead to wound dehiscence, delayed healing, and systemic infections, significantly
affecting post-operative outcomes [19]. Regarding long-term complications, 12.5% of patients experienced joint
stiffness, 10% reported chronic pain, and 2.5% required reoperation. The majority (75%) did not exhibit any long-
term complications. These findings are consistent with the study by Radwan et al., who reported similar rates of
long-term stability issues following titanium plate reconstruction [20]. Furthermore, a systematic review by
Vosselman et al. highlighted that plate extrusion occurred in 20% of soft-tissue reconstructions compared to 10%
in osseous reconstructions, with revision surgeries needed in 32% and 14% of cases, respectively [21]. This
comparison reinforces the efficacy of titanium plates, particularly when used with adequate bony support. Our
plate fracture rate of 2.5% is notably lower than the 16% reported in a 10-year follow-up study, which also found
stress shielding (9%), infections (8%), and plate exposure (4%) as additional concerns [22]. The lower
complication rates in our cohort may be due to smaller follow-up time, advancements in surgical techniques,
stringent patient selection, and meticulous post-operative care protocols implemented during the study period.

Limitations of the study:
e Long-term complications were assessed up to 9 months post-operatively; extended follow-up could
reveal additional outcomes.
e The absence of a control group (e.g., free flap reconstructions) limits direct comparison with other
reconstruction modalities.
e Limited access to advanced imaging or patient-specific plates may have influenced surgical planning and
outcomes.

CONCLUSION

Titanium plate reconstruction offers an effective options for mandibular continuity restoration in OSCC patients,
particularly in resource-constrained environments. The procedure demonstrated a low incidence of both
immediate and long-term complications, supporting its continued use when microvascular reconstruction is not
feasible. For optimal outcomes, meticulous surgical technique, proper patient selection, and rigorous post-
operative care are essential. Future multi-center studies with larger cohorts and extended follow-up are
recommended to further validate the long-term efficacy and cost-effectiveness of titanium plate reconstruction in
diverse clinical settings.

Funding: Awarded by BSMMU Research Grant.
Conflict of interest: No conflict of interest.
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