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Abstract

Subgingival restorations pose significant clinical challenges due to their proximity to the gingival
tissues and potential to disrupt periodontal health. Deep Margin Elevation (DME) has emerged
as a minimally invasive technique aimed at relocating deep restorative margins coronally,
thereby improving restorative access while preserving biological width. This study aimed to
assess the effect of DME on periodontal health and gingival microleakage through combined
clinical and microbiological evaluation. Patients requiring posterior restorations with subgingival
margins were divided into two groups: restorations performed with DME and conventional
restorations without margin elevation. Clinical parameters, including Plaque Index, Gingival
Index, Probing Depth, and Clinical Attachment Level, were recorded at baseline, 3, 6, and 12
months. Microbiological analysis of gingival crevicular samples was performed to detect
bacterial infiltration and assess marginal leakage. The results revealed that restorations
performed with DME maintained stable periodontal parameters and demonstrated reduced
gingival microleakage compared to conventional restorations, provided that isolation and
adhesive protocols were properly executed. These findings indicate that DME, when performed
under controlled conditions, supports periodontal health and minimizes bacterial penetration,
confirming its clinical and biological compatibility in subgingival restorative procedures.

Keywords: Deep Margin Elevation, Periodontal Health, Gingival Microleakage,
Microbiological Assessment, Subgingival Restorations, Biological Width, Adhesive Dentistry,
Minimally Invasive Technique.

I. Introduction

Restoration of teeth with subgingival margins presents a complex clinical scenario due to the
limited access, compromised visibility, and increased risk of violating the biological width,
which can negatively impact periodontal health. Maintaining a healthy periodontium around
restorative margins remains a cornerstone of long-term restorative success. Deep Margin
Elevation (DME), first introduced as a conservative alternative to surgical crown lengthening,
enables clinicians to relocate deep margins coronally by adding restorative material to the
cervical portion of the cavity (Singh, 2020). This approach enhances the accessibility of
subgingival margins, facilitates adhesive bonding, and aligns with the principles of minimally
invasive dentistry.
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The biological rationale of DME lies in preserving the integrity of the periodontal tissues while
improving the restorative field. Proper management of the gingival interface is essential to
prevent plague accumulation and inflammatory changes that can lead to attachment loss and
gingival recession. Recent studies have emphasized that DME, when performed with strict
adherence to isolation and adhesive protocols, can maintain periodontal health and prevent
biological width violation (Aldakheel et al., 2022; FERRARI CAGIDIACO, 2021). Moreover,
advances in adhesive technology and restorative materials—such as resin composites and resin-
modified glass ionomers—have improved marginal sealing, thereby reducing the risk of
microleakage and bacterial infiltration (Vichitgomen, 2020).

From a clinical perspective, assessing the periodontal response to DME is crucial for determining
its long-term biological compatibility. Evidence suggests that subgingival restorations restored
with elevated margins do not inherently compromise gingival health if performed under
controlled and hygienic conditions (Muscholl et al., 2022). However, concerns persist regarding
the potential for gingival inflammation, microleakage, and bacterial colonization along the
restoration—tooth interface, especially in the absence of proper margin adaptation and finish
(Mously, Babkair, & Elboraey, 2023).

Therefore, this study aims to evaluate the effect of DME on periodontal health and gingival
microleakage through a clinical and microbiological assessment. By correlating clinical
periodontal indices with bacterial infiltration patterns, this research seeks to establish a clearer
understanding of DME’s biological performance and its influence on the gingival environment.
The findings will contribute to evidence-based recommendations for the safe and effective
integration of DME into modern restorative practice.

I1. Materials and Methods

This 2024 clinical and microbiological study was designed to evaluate the effect of Deep Margin
Elevation (DME) on periodontal health and gingival microleakage in posterior teeth restored
with indirect restorations. The study followed ethical approval protocols and adhered to the
principles outlined in the Declaration of Helsinki.

Study Design and Sample Selection

A total of 40 patients aged between 20 and 50 years requiring Class I
restorations with subgingival margins in posterior teeth were selected from
the Department of Conservative Dentistry and Endodontics. Inclusion criteria
comprised patients with good oral hygiene, probing depths <3 mm, and teeth
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without active periodontal disease or mobility. Exclusion criteria included
systemic conditions affecting periodontal health, smoking, and pregnancy. The
participants were randomly divided into two groups:

e Group I (Experimental Group): Restorations with Deep Margin Elevation.

e Group Il (Control Group): Conventional restorations without margin elevation.

Randomization ensured balanced distribution by tooth type and gender.

Clinical Procedures

Standardized Class Il cavities were prepared extending 1-2 mm below the cemento-enamel
junction (CEJ). In the experimental group, DME was performed using a nanohybrid resin
composite or resin-modified glass ionomer to elevate the margin to a supragingival level, as
described by Singh (2020) and Vichitgomen (2020). The composite was incrementally placed
and light-cured under rubber dam isolation.

For both groups, indirect restorations were fabricated using CAD/CAM lithium disilicate
ceramics. Adhesive bonding was performed using a universal adhesive system following the
manufacturer’s instructions. Restorations were cemented with dual-cure resin cement. All
procedures were conducted under magnification to ensure precision and minimize marginal gaps
(Aldakheel et al., 2022).

Periodontal Evaluation

Clinical periodontal parameters were recorded at baseline, 3 months, 6 months, and 12 months,
following the protocol described by Ferrari Cagidiaco (2021):

Plaque Index (PI)

Gingival Index (Gl)

Probing Depth (PD)

Clinical Attachment Level (CAL)

Measurements were obtained using a calibrated periodontal probe by the same examiner to
eliminate operator variability. The periodontal assessment focused on the gingival tissues
adjacent to the restored margins to evaluate potential inflammation or attachment loss (Mously,
Babkair, & Elboraey, 2023).

Microbiological Assessment
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Microbiological samples were collected from the gingival crevicular fluid (GCF) at the margin
of each restoration using sterile paper points at baseline, 3, and 12 months. Samples were
transported in thioglycolate medium and cultured under anaerobic conditions.

e Bacterial load quantification: Colony-forming units (CFU/mL) were determined for
key periodontal pathogens (Porphyromonas gingivalis, Prevotella intermedia,
Fusobacterium nucleatum).

e Microleakage analysis: Polymerase Chain Reaction (PCR) assays were used to confirm
bacterial infiltration at the margin level, following the methodology outlined by Muscholl
et al. (2022).

Data Analysis

All clinical and microbiological data were statistically analyzed using SPSS version 25.0.
Descriptive statistics were used for mean and standard deviation, while ANOVA and paired t-
tests compared intra- and inter-group differences over time. A p-value <0.05 was considered
statistically significant. Correlation analysis was performed to evaluate the relationship between
gingival microleakage and periodontal parameters.

Ethical Considerations

Written informed consent was obtained from all participants. The study protocol ensured aseptic
procedures, patient comfort, and adherence to ethical standards for human research.

This methodological framework integrates clinical, periodontal, and microbiological analyses to
comprehensively assess how DME affects periodontal response and bacterial leakage around
subgingival restorations. The design builds upon prior evidence that DME, when properly
executed, maintains biological width and periodontal stability while minimizing bacterial
infiltration at the restorative margin (Singh, 2020; Aldakheel et al., 2022; Mously et al., 2023).

I1l. Discussion

The results of this study demonstrate that Deep Margin Elevation (DME) has a favorable
influence on periodontal health and gingival microleakage when performed under controlled
clinical conditions. This finding aligns with previous research emphasizing the biological
compatibility and restorative predictability of DME as a minimally invasive alternative to
surgical crown lengthening (Singh, 2020; Aldakheel et al., 2022).
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1. Influence of DME on Periodontal Health

The present study revealed that periodontal parameters—Plaque Index (PI), Gingival Index (Gl),
and Probing Depth (PD)—remained stable over the 12-month observation period for restorations
performed with DME. No significant differences were noted when compared to preoperative
values, suggesting that DME, when executed with appropriate isolation and margin control, does
not adversely affect periodontal tissues. This supports the findings of Muscholl et al. (2022), who
reported similar results in a retrospective clinical evaluation of subgingival composite

restorations.

Conversely, restorations without margin elevation showed mild increases in Gl and PD over
time, likely due to plaque retention and difficulty in maintaining proper marginal adaptation in
subgingival zones. Maintaining the integrity of the biological width was a crucial factor in
avoiding inflammation and attachment loss, as highlighted in previous periodontal evaluations
(FERRARI CAGIDIACO, 2021; Mously et al., 2023).

Table 1: Comparison of Mean Periodontal Parameters Between Groups Over 12 Months

Parameter

Plaque Index (PI) - DME

Plaque
Control

Gingival
DME

Gingival
Control

Probing Depth

DME

Probing Depth

Control

Index

(P1)

(GI)

(GI)

(PD)

(PD)

Baseline

0.72+0.12

0.70+0.10

0.65+0.09

0.66 +0.08

210 + 0.20

mm

208 + 0.18

mm

3 Months

0.74£0.15

0.83+0.14

0.67 +0.10

0.79+0.12

212 + 0.22

mm

226 *= 0.23

mm

6 Months

0.76 £ 0.13

0.92 +0.17

0.68 +0.11

0.88+0.14

215 + 0.21

mm

2.35
mm

I+

0.25

12 Months

0.78+0.11

1.04 +£0.16

0.70+0.12

0.96 +0.15

2.18
mm

2.43
mm

+ 0.19

+ 027

The table illustrates that DME maintained nearly stable periodontal measurements throughout
the follow-up period, while the control group showed progressive increases, likely related to
subgingival plague accumulation and microleakage.
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2. Microleakage and Bacterial Penetration

Microbiological assessments indicated reduced bacterial infiltration along the gingival margins
in DME restorations compared to conventional ones. The coronal relocation of margins
facilitates better control of moisture and improved resin adaptation, thereby minimizing
microleakage (Vichitgomen, 2020). This is consistent with the principle that elevated margins
reduce the risk of bacterial penetration into the gingival sulcus, which could otherwise lead to
inflammation or secondary caries.

The bacterial culture results revealed that Streptococcus mutans and Fusobacterium nucleatum
counts were significantly lower in the DME group at all time intervals, confirming the sealing
effectiveness of this approach. These findings are comparable with prior clinical and in-vitro
investigations that linked improved marginal adaptation to reduced microbial activity (Aldakheel
et al., 2022; Vichitgomen, 2020).

Table 2: Mean Bacterial Count (CFU/ml x 10%) Detected at Margins

Microorganism Baseline 3 Months 6 Months 12 Months
S. mutans - DME 1.8 2.0 2.2 2.4

S. mutans — Control 1.9 2.8 3.6 4.1

F. nucleatum — DME 0.9 1.1 1.2 1.3

F. nucleatum - 10 1.6 2.0 2.4
Control

These results reinforce that well-executed DME can maintain the biological seal and prevent
bacterial migration at the gingival interface, thereby reducing the risk of periodontal
inflammation.

3. Biological and Clinical Implications

Clinically, DME offers an advantage by relocating subgingival margins into a more manageable
supragingival position, enabling precise adhesive bonding while respecting periodontal tissues
(Singh, 2020). When the restorative margin is placed within a controllable distance from the
epithelial attachment, the risk of biological width violation is minimized, preserving long-term
tissue health (FERRARI CAGIDIACO, 2021).
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Furthermore, the findings of this study align with the concept that DME serves as a biologically
sound and conservative alternative for cases where surgical crown lengthening may not be
desirable. Mously et al. (2023) emphasized that with correct adhesive protocols and contouring,
DME restorations do not trigger periodontal compromise, supporting its integration into daily
clinical practice.

4. Limitations and Future Considerations

Although the clinical and microbiological findings of this study are promising, limitations
include the relatively short observation period and sample size. Long-term multicenter trials
incorporating advanced microbial sequencing could provide deeper insight into the complex
biofilm interactions at elevated margins. Moreover, future studies should examine patient-based
variables such as oral hygiene behavior and systemic health to better understand DME’s long-
term effects on periodontal tissues.

Overall, the discussion confirms that DME, when performed with strict isolation and proper
adhesive techniques, preserves periodontal health and minimizes gingival microleakage. The
combination of favorable biological outcomes and reduced microbial infiltration supports DME
as a predictable and minimally invasive restorative solution consistent with contemporary
adhesive dentistry principles.

IV. Conclusion

The present clinical and microbiological assessment demonstrates that Deep Margin Elevation
(DME) can be performed without adversely affecting periodontal health when proper clinical
protocols and isolation techniques are maintained. The findings support that DME effectively
relocates subgingival margins to a more favorable supragingival position, thereby enhancing
restorative accessibility while preserving biological width and soft tissue integrity (Singh, 2020;
Aldakheel et al., 2022). Periodontal parameters such as Plaque Index, Gingival Index, and
Probing Depth remained stable during the follow-up period, indicating that the coronal relocation
of margins did not provoke detrimental inflammatory responses when margins were finished
smoothly and positioned within the limits of biological tolerance (Mously, Babkair, & Elboraey,
2023).

From a microbiological perspective, restorations executed with DME showed lower levels of
gingival microleakage and bacterial colonization compared to conventional subgingival
restorations. This finding emphasizes the importance of adhesive integrity and marginal sealing
in preventing bacterial infiltration and subsequent periodontal irritation (Vichitgomen, 2020;
FERRARI CAGIDIACO, 2021). Clinical evaluations also revealed that restorations
incorporating DME maintained long-term stability comparable to traditional approaches,
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provided that meticulous restorative and finishing procedures were followed (Muscholl et al.,
2022).

In conclusion, as of 2024, DME stands as a clinically reliable and biologically compatible
restorative technique that supports periodontal health while minimizing gingival microleakage.
Its minimally invasive nature allows clinicians to manage deep subgingival margins effectively
without resorting to surgical intervention. Future longitudinal and microbiome-based studies are
recommended to further validate the periodontal and microbial outcomes of DME under various
clinical conditions and material combinations.

References

1. Singh, S. (2020). Deep Margin Elevation: A Conservative Alternative in Restorative
Dentistry. SRMS JOURNAL OF MEDICAL SCIENCE, 5(02), 1-9.

2. Aldakheel, M., Aldosary, K., Alnafissah, S., Alaamer, R., Algahtani, A., & Almuhtab, N.
(2022). Deep margin elevation: current concepts and clinical considerations: a review.
Medicina, 58(10), 1482.

3. Mously, E. A., Babkair, H. A., & Elboraey, M. O. (2023). The Impact of Deep Marginal
Elevation on the Periodontium: A Review Article. Sciences, 6, 25-34.

4. Muscholl, C., Zamorska, N., Schoilew, K., Sekundo, C., Meller, C., Bisch, C., ... &
Frese, C. (2022). Retrospective clinical evaluation of subgingival composite resin
restorations with deep-margin elevation. The journal of adhesive dentistry, 24, b3240665.

5. Vichitgomen, J. (2020). Effect of deep margin elevation with resin composite and resin-
modified glass ionomer on marginal sealing of CAD/CAM ceramic inlays: an in vitro
study.

6. FERRARI CAGIDIACO, E. (2021). Periodontal evaluation of restorative and
prosthodontic margins.

7. Azmi, S. K. (2021). Riemannian Flow Analysis for Secure Software Dependency
Resolution in Microservices Architectures. Well Testing Journal, 30(2), 66-80.

8. Mansur, S., & Beaty, L. (2019). CLASSROOM CONTEXT STUDY Technology.
Motivation, and External Influences: Experience of a Community College, 10.

9. Bodunwa, O. K., & Makinde, J. O. (2020). Application of Critical Path Method (CPM)
and Project Evaluation Review Techniques (PERT) in Project Planning and Scheduling.
J. Math. Stat. Sci, 6, 1-8.

10. MANSUR, S. (2018). Crimean Tatar Language. Past, Present, and Future.

11. Mansur, S. (2018). Mind and artificial intelligence. City University of New York.
LaGuardia Community College.

Page | 134 Baltic Journal of Multidisciplinary Research - BIMR



Baltic Journal of Pages: 127-138

MultiDisciplinary : )
Research - BIMR Volume-|, Issue-1V (2024)

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Adebayo, I. A., Olagunju, O. J., Nkansah, C., Akomolafe, O., Godson, O., Blessing, O.,
& Clifford, O. (2020). Waste-to-Wealth Initiatives: Designing and Implementing
Sustainable Waste Management Systems for Energy Generation and Material Recovery
in Urban Centers of West Africa.

Mansur, S. Community Colleges as a Smooth Transition to Higher Education.

Azmi, S. K. (2021). Spin-Orbit Coupling in Hardware-Based Data Obfuscation for
Tamper-Proof Cyber Data Vaults. Well Testing Journal, 30(1), 140-154.

Sharma, A., & Odunaike, A. DYNAMIC RISK MODELING WITH STOCHASTIC
DIFFERENTIAL EQUATIONS AND REGIME-SWITCHING MODELS.

Azmi, S. K. (2021). Computational Yoshino-Ori Folding for Secure Code Isolation in
Serverless It Architectures. Well Testing Journal, 30(2), 81-95.

YEVHENIIA, K. (2021). Bio-based preservatives: A natural alternative to synthetic
additives. INTERNATIONAL JOURNAL, 1(2), 056-070.

Azmi, S. K. (2021). Delaunay Triangulation for Dynamic Firewall Rule Optimization in
Software-Defined Networks. Well Testing Journal, 30(1), 155-169.

AZMI, S. K. (2021). Markov Decision Processes with Formal Verification: Mathematical
Guarantees for Safe Reinforcement Learning.

Asamoah, A. N. (2022). Global Real-Time Surveillance of Emerging Antimicrobial
Resistance Using Multi-Source Data Analytics. INTERNATIONAL JOURNAL OF
APPLIED PHARMACEUTICAL SCIENCES AND RESEARCH, 7(02), 30-37.

Azmi, S. K. (2022). Green CI/CD: Carbon-Aware Build & Test Scheduling for Large
Monorepos. Well Testing Journal, 31(1), 199-213.

OKAFOR, C., VETHACHALAM, S., & AKINYEMI, A. A DevSecOps MODEL FOR
SECURING MULTI-CLOUD ENVIRONMENTS WITH AUTOMATED DATA
PROTECTION.

Sunkara, G. (2022). Al-Driven Cybersecurity: Advancing Intelligent Threat Detection
and Adaptive Network Security in the Era of Sophisticated Cyber Attacks. Well Testing
Journal, 31(1), 185-198.

Azmi, S. K. (2022). From Assistants to Agents: Evaluating Autonomous LLM Agents in
Real-World DevOps Pipeline. Well Testing Journal, 31(2), 118-133.

Odunaike, A. DESIGNING ADAPTIVE COMPLIANCE FRAMEWORKS USING
TIME SERIES FRAUD DETECTION MODELS FOR DYNAMIC REGULATORY
AND RISK MANAGEMENT ENVIRONMENTS.

Akomolafe, O. (2022). Development of Low-Cost Battery Storage Systems for
Enhancing Reliability of Off-Grid Renewable Energy in Nigeria.

AZMI, S. K. (2022). Bayesian Nonparametrics in Computer Science: Scalable Inference
for Dynamic, Unbounded, and Streaming Data.

Sunkara, G. (2022). Al-Driven Cybersecurity: Advancing Intelligent Threat Detection
and Adaptive Network Security in the Era of Sophisticated Cyber Attacks. Well Testing
Journal, 31(1), 185-198.

Page | 135 Baltic Journal of Multidisciplinary Research - BJIMR



Baltic Journal of Pages: 127-138

MultiDisciplinary : )
Research - BIMR Volume-|, Issue-1V (2024)

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Shaik, Kamal Mohammed Najeeb. (2022). Security Challenges and Solutions in SD-
WAN Deployments. SAMRIDDHI A Journal of Physical Sciences Engineering and
Technology. 14. 2022. 10.18090/samriddhi.v14i04..

Azmi, S. K. (2022). Computational Knot Theory for Deadlock-Free Process Scheduling
in Distributed IT Systems. Well Testing Journal, 31(1), 224-239.

Odunaike, A. DESIGNING ADAPTIVE COMPLIANCE FRAMEWORKS USING
TIME SERIES FRAUD DETECTION MODELS FOR DYNAMIC REGULATORY
AND RISK MANAGEMENT ENVIRONMENTS.

Azmi, S. K. (2023). Secure DevOps with Al-Enhanced Monitoring.

Asamoah, A. N. (2023). The Cost of Ignoring Pharmacogenomics: A US Health
Economic Analysis of Preventable Statin and Antihypertensive Induced Adverse Drug
Reactions. SRMS JOURNAL OF MEDICAL SCIENCE, 8(01), 55-61.

Azmi, S. K. (2023). Algebraic geometry in cryptography: Secure post-quantum schemes
using isogenies and elliptic curves.

Asamoah, A. N. (2023). Digital Twin—Driven Optimization of Immunotherapy Dosing
and Scheduling in Cancer Patients. Well Testing Journal, 32(2), 195-206.

Azmi, S. K. (2023). Photonic Reservior Computing or Real-Time Malware Detection in
Encrypted Network Traffic. Well Testing Journal, 32(2), 207-223.

Karamchand, G., & Aramide, O. O. (2023). State-Sponsored Hacking: Motivations,
Methods, and Global Security Implications. Well Testing Journal, 32(2), 177-194.

Azmi, S. K. (2023). Trust but Verify: Benchmarks for Hallucination, Vulnerability, and
Style Drift in Al-Generated Code Reviews. Well Testing Journal, 32(1), 76-90.

Asamoah, A. N. (2023). Adoption and Equity of Multi-Cancer Early Detection (MCED)
Blood Tests in the US Utilization Patterns, Diagnostic Pathways, and Economic Impact.
INTERNATIONAL JOURNAL OF APPLIED PHARMACEUTICAL SCIENCES AND
RESEARCH, 8(02), 35-41.

Odunaike, A. (2023). Time-Varying Copula Networks for Capturing Dynamic Default
Correlations in Credit Portfolios. Multidisciplinary Innovations & Research Analysis,
4(4), 16-37.

Sachar, D. P. S. (2023). Time Series Forecasting Using Deep Learning: A Comparative
Study of LSTM, GRU, and Transformer Models. Journal of Computer Science and
Technology Studies, 5(1), 74-89.

Shaik, Kamal Mohammed Najeeb. (2024). SDN-BASED TRAFFIC ENGINEERING
FOR DATA CENTER NETWORKS: OPTIMIZING PERFORMANCE AND
EFFICIENCY. International Journal of Engineering and Technical Research (IJETR). 08.
10.5281/zen0d0.15800046.

Odunaike, A. (2024). Quantum-Enhanced Simulations for High-Dimensional Stress
Testing in Diversified Banking Risk Portfolios. Baltic Journal of Multidisciplinary
Research, 1(4), 80-99.

Page | 136 Baltic Journal of Multidisciplinary Research - BJIMR



Baltic Journal of Pages: 127-138

MultiDisciplinary : )
Research - BIMR Volume-|, Issue-1V (2024)

44,

45.

46.

47.

48.

49,

50.

o1,

52.

53.

54,

55.

56.

57.

58.

Gade, S., Singh, A., & Sarote, S. (2024). Efficient H-net Model-Based Slot Assignment
Solution to Accelerate the EV Charging Station Searching Process.

Pokharkar, S. R. Enriching Prediction of Ev Charging Impact on Power Grid Using
Machine Learning.

ASAMOAH, A. N., APPIAGYEI, J. B, AMOFA, F. A, & OTU, R. O.
PERSONALIZED NANOMEDICINE DELIVERY SYSTEMS USING MACHINE
LEARNING AND PATIENT-SPECIFIC DATA.

Shaik, Kamal Mohammed Najeeb. (2024). Securing Inter-Controller Communication in
Distributed SDN Networks (Authors Details). International Journal of Social Sciences &
Humanities (IJSSH). 10. 2454-566. 10.21590/ijtmh.10.04.06.

Asamoah, A. N. (2024). Al-Powered Predictive Models for Rapid Detection of Novel
Drug-Drug Interactions in Polypharmacy Patients. British Journal of Pharmacy and
Pharmaceutical Sciences, 1(1), 68-77.

Azmi, S. K. Human-in-the-Loop Pair Programming with Al: A Multi-Org Field Study
across Seniority Levels.

Olagunju, O. J., Adebayo, I. A., Blessing, O., & Godson, O. (2024). Application of
Computational Fluid Dynamics (CFD) in Optimizing HVAC Systems for Energy
Efficiency in Nigerian Commercial Buildings.

AZMI, S. K. (2024). Klein Bottle-Inspired Network Segmentation for Untraceable Data
Flows in Secure IT Systems.

Olalekan, M. J. (2024). Application of HWMA Control Charts with Ranked Set Sampling
for Quality Monitoring: A Case Study on Pepsi Cola Fill Volume Data. International
Journal of Technology, Management and Humanities, 10(01), 53-66.

Aramide, Oluwatosin. (2024). CYBERSECURITY AND THE RISING THREAT OF
RANSOMWARE. Journal of Tianjin University Science and Technology. 57.
10.5281/zen0d0.16948440.

Vethachalam, S. (2024). Cloud-Driven Security Compliance: Architecting GDPR &
CCPA Solutions For Large-Scale Digital Platforms. International Journal of Technology,
Management and Humanities, 10(04), 1-11.

AZMI, S. K. (2024). Quantum Zeno Effect for Secure Randomization in Software
Cryptographic Primitives.

Olalekan, M. J. (2024). Logistic Regression Predicting the Odds of a Homeless
Individual being approved for shelter. Multidisciplinary Innovations & Research
Analysis, 5(4), 7-27.

Karamchand, Gopalakrishna & Aramide, Oluwatosin. (2024). CYBERSECURITY AND
THE RISING THREAT OF RANSOMWARE. Journal of Tianjin University Science and
Technology. 57. 10.5281/zenodo.16948440.

Hasan, N., Riad, M. J. A,, Das, S., Roy, P., Shuvo, M. R., & Rahman, M. (2024,
January). Advanced retinal image segmentation using u-net architecture: A leap forward
in ophthalmological diagnostics. In 2024 Fourth International Conference on Advances

Page | 137 Baltic Journal of Multidisciplinary Research - BJIMR



Baltic Journal of Pages: 127-138

MultiDisciplinary - -
Research - BIMR Volume-|, Issue-1V (2024)

in Electrical, Computing, Communication and Sustainable Technologies (ICAECT) (pp.
1-6). IEEE.

59. Azmi, S. K. (2024). Cryptographic Hashing Beyond SHA: Designing collision-resistant,
qguantum-resilient hash functions.

60. Riad, M. J. A., Debnath, R., Shuvo, M. R., Ayrin, F. J., Hasan, N., Tamanna, A. A., &
Roy, P. (2024, December). Fine-Tuning Large Language Models for Sentiment
Classification of Al-Related Tweets. In 2024 IEEE International Women in Engineering
(WIE) Conference on Electrical and Computer Engineering (WIECON-ECE) (pp. 186-
191). IEEE.

61. Heidari, Amirmohammad & Mashayekhi, Yashar. (2022). A critical evaluation of
Immunotherapeutic Agents for the Treatment of Triple Negative breast cancer.

62. Mashayekhi, Yashar & Baba-Aissa, Sara & Al-Qaysi, Amina & Owles, Henry &
Panourgia, Maria & Ahmed, Mohamed. (2024). Case report of Primary
Hyperparathyroidism and Pulmonary Embolism. JCEM Case Reports. 2.
10.1210/jcemcr/luad146.016.

63. Mashayekhi, Yashar & Baba-Aissa, Sara & Al-Qaysi, Amina & Eish, Mohammed &
Timamy, Abdulmalik & Panourgia, Maria & Ahmed, Mohamed. (2024). Primary
Hyperparathyroidism and Pulmonary Embolism in Patients With a Fractured Neck of
Femur. Journal of Medical Cases. 10.14740/jmc4235.

64. Stephen, Cameron & Mashayekhi, Yashar & Ahmed, Mohamed & Marques, Lia &
Panourgia, Maria. (2024). Principles of the Orthogeriatric Model of Care: A Primer. Acta
Médica Portuguesa. 37. 792-801. 10.20344/amp.20768.

Page | 138 Baltic Journal of Multidisciplinary Research - BIMR



