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ABSTRACT:

Background: Orthodontically induced external apical root resorption (EARR) is a
multifactorial adverse effect of orthodontic tooth movement, with evidence supporting
contributions from treatment-related and host genetic factors. Objective: To examine the
simulated association of MMP-8 and MMP-9 genotype categories with EARR while
accounting for age, sex, and treatment duration.

Methods: A synthetic dataset of 400 participants was analyzed, comprising 160 EARR
and 240 non-EARR records. Genotype distributions were compared using chi-square
tests, crude odds ratios (ORs) with 95% confidence intervals (Cls) were estimated, and
multivariable binary logistic regression was performed. Results: EARR records had longer
simulated treatment duration than non-EARR records (24.52 = 4.59 vs 21.67 + 4.52
months; p<0.001). MMP-8 genotype distribution differed between groups (x*=12.13,
p=0.002), as did MMP-9 genotype distribution (¥*>=15.97, p<0.001). Relative to AA,
MMP-8 GG showed a crude OR of 2.74 (95% CI 1.54—4.88), while relative to CC, MMP-
9 TT showed an OR of 3.17 (95% CI 1.78-5.65). In multivariable analysis, MMP-8 GG
(adjusted OR 2.30, 95% CI 1.24-4.28), MMP-9 TT (adjusted OR 2.85, 95% CI 1.54-5.27),
male sex (adjusted OR 2.02, 95% CI 1.30-3.14), and treatment duration (adjusted OR 1.14
per month, 95% CI 1.08-1.20) were independently associated with simulated EARR.
Conclusion: The simulated dataset demonstrates a genotype-associated pattern involving
MMP-8 and MMP-9 alongside treatment duration. These results are hypothesis-
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generating only and require validation in a prospectively collected, ethically approved
clinical cohort.

INTRODUCTION

EARR is a recognized complication of orthodontic tooth movement and is characterized by loss of root structure, most often
at the apical region. The clinical expression ranges from limited apical shortening to substantial resorption that may compromise
long-term root support. The biological process is considered multifactorial and involves mechanical loading, periodontal
ligament injury, inflammatory signaling, individual root morphology, treatment characteristics, and host susceptibility.[1—4,18—
20]

Genetic contribution to EARR has received sustained attention because patients receiving broadly similar orthodontic treatment
can exhibit markedly different amounts of root resorption. Familial and genetic studies have suggested substantial heritable
variation, while candidate-gene investigations have implicated inflammatory and bone-remodeling pathways.[4—7,27-31]
Contemporary reviews emphasize that genetic susceptibility should be interpreted within the context of treatment-related
exposures rather than as a single-gene determinant.[8-10,32-35]

Matrix metalloproteinases (MMPs) are extracellular-matrix-remodeling enzymes involved in inflammatory tissue turnover and
connective-tissue degradation. MMP-8 and MMP-9 are biologically plausible candidates in the context of orthodontic root
resorption because periodontal and periapical tissue remodeling requires coordinated extracellular-matrix turnover.[36—39] The
broader literature on genetics in dentistry supports examination of molecular variation as a component of individualized dental

risk assessment. [5]

Orthodontic EARR also demonstrates a relationship with treatment duration and other mechanical variables. Longer treatment
has been associated with increased risk in clinical studies, although the magnitude of association varies across populations and
study designs. This supports multivariable approaches in which genotype is examined simultaneously with treatment and
demogtraphic covariates.[11-13,21-26]

Against this background, the present analysis was designed as a synthetic-data demonstration of an association framework for
MMP-8 and MMP-9 genotypes. The objective was not to establish clinical prevalence or causal genetic effects, but to illustrate
how genotype distributions, crude associations, and multivariable logistic regression can be reported in a 400-participant EARR
dataset.

MATERIALS AND METHODS
Study design and data source

This manuscript uses a simulated participant-level dataset supplied for methodological analysis. The workbook identifies the
recotds as synthetic/sample data. The dataset contains 400 patticipant records divided into 160 EARR and 240 non-EARR
records. Accordingly, all numerical findings in this manuscript are simulated and must not be interpreted as observations from

human participants.
Variables

The outcome was EARR_binary, coded as 1 for EARR and 0 for non-EARR. Predictor variables included MMP8_genotype
(AA, AG, GG), MMP9_genotype (CC, CT, TT), age, sex, treatment duration, baseline root length, post-treatment root length,
and calculated EARR in millimeters. For regression, AA and CC were used as reference categories for MMP-8 and MMP-9,

respectively.
Statistical analysis

Continuous variables are presented as mean * standard deviation. Between-group comparisons were performed using
independent-samples t tests. Categorical variables were summarized as n (%) and compared using Pearson chi-square tests.
Crude genotype-specific ORs with 95% ClIs were calculated using the reference genotype. A multivariable binary logistic
regression model included MMP-8 genotype, MMP-9 genotype, age, sex, and treatment duration. Statistical significance was set
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at p<0.05. Because the data are synthetic, inferential statistics are presented only as a demonstration of the planned analytical
workflow.

RESULTS
Participant characteristics

The dataset included 400 simulated participants: 160 (40.0%) were classified as EARR and 240 (60.0%) as non-EARR. Mean
age was similar between the EARR and non-EARR groups (22.95 * 3.94 vs 23.25 £ 4.30 yeats; p=0.479). Simulated treatment
duration was longer in the EARR group (24.52 £ 4.59 vs 21.67 £ 4.52 months; p<0.001). Baseline root length did not differ
significantly (23.37 £ 1.74 vs 23.47 + 1.86 mm; p=0.570), whereas post-treatment root length was lower in the EARR group
(20.36 + 1.86 vs 22.43 + 1.92 mm; p<<0.001) (Table 1, Figure 1).

Variable EARR (n=160) Non-EARR (n=240) P value
Age, years 2295+ 3.94 23.25 £ 4.30 0.479
Treatment duration, months | 24.52 + 4.59 21.67 + 4.52 <0.001
Baseline root length, mm 2337+ 1.74 23.47 + 1.86 0.570
Post-treatment root length, | 20.36 + 1.86 2243 +1.92 <0.001
mm

EARR, mm 3.00 £ 0.65 1.04 £ 0.41 <0.001

Table 1. Continuous characteristics of the synthetic EARR and non-EARR groups.
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Figure 1. Treatment duration (A) and baseline and post-treatment root length (B) in the synthetic EARR and non-EARR
groups. Bars show mean; error bars show * 1 standard deviation.

Sex distribution

Male sex accounted for 96/160 (60.0%) EARR records and 103/240 (42.9%) non-EARR records (x2=10.53, p=0.001) (Figure
2).
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Figure 2. Sex distribution within the synthetic EARR and non-EARR groups.

MMP-8 genotype distribution

MMP-8 genotype frequencies differed significantly between groups (y*=12.13, p=0.002) (Table 2, Figure 3).

MMP-8 genotype EARR n (%) Non-EARR n (%) Crude OR 95% CI
AA 38 (23.8%) 90 (37.5%) Reference —

AG 78 (48.8%) 112 (46.7%) 1.65 1.02-2.66
GG 44 (27.5%) 38 (15.8%) 2.74 1.54-4.88

Table 2. MMP-8 genotype distribution and crude association with simulated EARR.
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Figure 3. MMP-8 genotype distribution within the synthetic EARR and non-EARR groups.

MMP-9 genotype distribution

MMP-9 genotype frequencies differed significantly between groups (y?=15.97, p<<0.001) (Table 3, Figure 4). Crude genotype-
specific odds ratios for both genes are shown in Figure 5.
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MMP-9 genotype EARR n (%) Non-EARR n (%) Crude OR 95% CI
cC 32 (20.0%) 82 (34.2%) Reference —

CT 76 (47.5%) 116 (48.3%) 1.68 1.02-2.77
TT 52 (32.5%) 42 (17.5%) 317 1.78-5.65

Table 3. MMP-9 genotype distribution and crude association with simulated EARR.
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Figure 4. MMP-9 genotype distribution within the synthetic EARR and non-EARR groups.
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Figure 5. Forest plot of crude genotype-specific odds ratios for simulated EARR (reference genotypes: MMP-8 AA and
MMP-9 CC). Squares show the odds ratio; horizontal lines show the 95% confidence interval; the dashed line marks an odds
ratio of 1.

MULTIVARIABLE LOGISTIC REGRESSION

The multivariable model was statistically significant overall (likelihood-ratio p<0.001; pseudo-R?=0.125). Relative to MMP-8
AA, MMP-8 GG was associated with higher simulated odds of EARR (adjusted OR 2.30, 95% CI 1.24-4.28, p=0.008), whereas
AG was not significant (adjusted OR 1.43, p=0.173). Relative to MMP-9 CC, TT was associated with higher odds (adjusted OR
2.85, 95% CI 1.54-5.27, p=0.001), while CT was botderline (adjusted OR 1.66, p=0.063). Male sex and longer treatment
duration were independently associated with EARR (Table 4, Figure 6).
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Predictor Adjusted OR 95% CI P value Reference Interpretation
MMP-8 AG 1.43 0.86-2.38 0.173 AA Not significant
MMP-8 GG 2.30 1.24-4.28 0.008 AA Higher odds
MMP-9 CT 1.66 0.97-2.83 0.063 CC Borderline
MMP-9 TT 2.85 1.54-5.27 0.001 CC Higher odds
Male sex 2.02 1.30-3.14 0.002 Female Higher odds
Age, per year 0.98 0.93-1.04 0.548 — Not significant
Treatment 1.14 1.08-1.20 <0.001 — Higher odds
duration, per

month

Table 4. Multivariable logistic regression for simulated EARR.

OR (95% CI)
MMP-8 AG vs AA E - 1.43 (0.86-2.38)
MMP-8 GG vs AA ; L 2.30 (1.24-4.28)
MMP-9 CT vs CC i 5 1.66 (0.97-2.83)
MMP-9 TT vs CC ? i 2.85 (1.54-5.27)
Male vs female § —_—— 2,02 (1.30-3.14)
Age, per year Ii- 0.98 (0.93-1.04)
Treatment duration, per month ; L 1.14 (1.08-1.20)
i 7 T T

0.5 2 4 6

Adjusted odds ratio (log scale)

Figure 6. Forest plot of adjusted odds ratios from the multivariable logistic regression for simulated EARR. Coloured
squares indicate p<0.05; grey squares indicate non-significant predictors; the dashed line marks an odds ratio of 1.

EARR SEVERITY

Among the 160 simulated EARR records, 145 (90.6%) were classified as moderate and 15 (9.4%) as severe. Non-EARR records
were coded as mild in the supplied workbook. This coding should be reviewed before any real-world analysis.

DISCUSSION

The principal finding of this synthetic analysis is a consistent association pattern between higher-tisk MMP-8/MMP-9 genotype
categories and the EARR outcome. Both MMP-8 and MMP-9 genotype distributions differed significantly between EARR and
non-EARR groups, and the homozygous GG and TT categories showed the strongest crude and adjusted associations. The
direction of these simulated findings is biologically plausible in the broad context of extracellular-matrix remodeling and
inflammatory tissue responses, but the synthetic nature of the dataset prevents any conclusion about the true magnitude or
existence of these associations in patients.[5,8—10,36-39]

The treatment-duration association is consistent with the concept that EARR reflects an interaction between patient
susceptibility and orthodontic exposure. Previous clinical studies have identified treatment duration and other biomechanical
or anatomical variables as potential contributors to EARR risk.[11-13,20—-26] In the present synthetic dataset, each additional
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month of treatment was associated with approximately 14% higher odds of EARR after adjustment for genotype, age, and sex.
This estimate is an internal property of the simulated data and should not be generalized to clinical populations.

The genetic literature on EARR is heterogeneous. Candidate-gene studies have evaluated interleukins, P2RX7, CASP1, vitamin-
D-pathway genes, and other pathways, while systematic reviews have concluded that genetic susceptibility is likely multifactorial
and that evidence for individual variants remains inconsistent.[6—10,29—35] Therefore, an MMP-focused study should not be
framed as a single-gene diagnostic model. MMP variants could instead be evaluated as components of a multivariable
susceptibility profile incorporating treatment duration, root morphology, tooth movement, extraction protocol, malocclusion,
and other established factors. The present analysis illustrates the importance of reporting genotype-specific estimates rather
than relying solely on an omnibus chi-square test. The MMP-8 result establishes an overall difference in genotype distribution,
while genotype-specific ORs identify GG as the category with the largest simulated association relative to AA. Similatly, the
MMP-9 analysis identifies T'T as the strongest category relative to CC. This approach can be extended to dominant, recessive,
additive, or allele-based models in a genuine genetic association study. Before application to teal participants, a clinical study
should specify SNP identifiers, use validated genotyping assays, assess Hardy-Weinberg equilibrium in an appropriate control
group, define EARR radiographically before analysis, prespecify genetic models, account for multiple testing, and report
population ancestry because allele frequencies and linkage disequilibrium patterns vary between populations. Reporting should
follow the STREGA recommendations for genetic association studies.[40] Sample-size planning should be based on anticipated
minor-allele frequency and clinically meaningful effect size rather than on a simulated distribution. The supplied reference list
contains broader dental and genetics literature in addition to directly relevant material. All supplied references have been retained
below rather than silently replaced. However, several are not directly focused on EARR or MMP biology and should therefore
not be used as primary evidence for genotype-specific causal claims.[1-17] References 18—40 were added from the EARR,
genetic-association, and MMP literature to support the statements on root resorption, heritability, treatment-related risk, and

matrix metalloproteinase biology.
STRENGTHS AND LIMITATIONS

Strengths include a defined binary EARR outcome, explicit genotype reference categories, reporting of genotype-specific ORs
with 95% Cls, and multivariable adjustment for selected demographic and treatment variables. The major limitation is
fundamental: the workbook is explicitly synthetic/sample data and therefore does not represent actual patients. The simulated
genotype frequencies, treatment characteristics, EARR measurements, and associations cannot support clinical inference,
prevalence estimates, or claims of genetic susceptibility. The supplied study document also lacks a complete clinical protocol,
recruitment setting, radiographic measurement method, DNA collection procedure, SNP identifiers, ethics approval, consent
procedures, and power calculation. These elements must be supplied from genuine study records before conversion into an

original human-subjects research article.
CONCLUSION

In this synthetic 400-participant dataset, MMP-8 and MMP-9 genotype distributions were associated with the simulated EARR
outcome, with MMP-8 GG and MMP-9 TT showing the strongest adjusted associations. Treatment duration and male sex were
also associated with simulated EARR. These findings are hypothesis-generating only and should be used to design, not

substitute for, a propetly conducted clinical genetic association study.
DATA AVAILABILITY

The analyzed workbook is a synthetic/sample dataset supplied for methodological analysis. It should not be represented as a
clinical dataset or as evidence derived from real patients.

ETHICS STATEMENT
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For any future study using human participants, institutional ethics approval and informed consent should be documented.

CONFLICT OF INTEREST
To be completed by the authors.

Natural Resources for Human Health (NRFHH) 311

https://nrfhh.com



Natural Resources for
Human Health S

elSSN: 2583-1194

FUNDING

To be completed by the authors.

REFERENCES

The reference list contains 40 references. References 1-17 are the originally supplied references, all of which have been retained

unchanged; references 18—40 were added from the EARR, genetic-association, and MMP literature.

[10]

[17]

18]

Natural Resources for Human Health (NRFHH)

Brar AD, Pallavi K, Das M, Saxena P, Kulkarani K, Priya P, Kashwani R. Metaverse in dentistry: Bridging virtual
innovation with real-world patient care and education. Bioinformation. 2025 Feb 28;21(2):262.

Bahadur R, Kashwani R, Sawhney H, Kumar S, Gupta G. Platelet rich fibrin integration in impacted third molar
extraction sockets for bony regeneration: a case report. ] Dent Probl. 2024;6(1):46-51.

Kumari A, Sawhney H, Kashwani R, Gupta G, Das S. Triple antibiotics: A synergistic approach to combating infection.
IP Indian J Conserv Endod. 2023;8(4):189-92.

Das A, Karande V, Tripathi A, Thomas LR, Pasha Z, Malhotra V, Kashwani R. Palatal bone thickness for mini-implant
placement in different skeletal facial patterns: A CBCT approach. Bioinformation. 2025 Apr 30;21(4):635.

Singh J, Salam S, Pasha Z, Sharma R, Khan N, Chunara F, Kashwani R. Genetics in dentistry: A review of advances and
implications. Journal of Pharmacy & Bioallied Sciences. 2025 Feb 10;17(Suppl 1):S181.

Kumar V, Naik GN, Tuteja S, Bhasin MT, Chattopadhyay D, Chowdhury S, Kashwani R. Evaluation of radiographic
and clinical outcomes in the use of bone substitutes in periapical surgery and periodontal regeneration. Journal of
Pharmacy & Bioallied Sciences. 2025 Sep 8;17(Suppl 3):S2218.

Katara AA, Minhas R, Kumar A, Dasgupta S. A case report on the excision of irritational fibroma using the diode laser.
Journal of Dental Research and Review. 2020 Jan;7(1):24-6.

Chandra N, Swati M, Chandrakar L, Katara AA, Shrivastava A, Bhansali D. Comparison of hyaluronic acid,
chlorhexidine and persica during SRP. Bioinformation. 2026 Feb 28;22(2):1212.

Katara A, Waghmare M, Kadakia N, Samson S, Minhas R. A case seties of treatment of oral mucosal lesions using diode
lasers. Scientific Dental Journal. 2021 Jan 1;5(1):47-51.

Katara AA, Parwani RA. The silent pandemic within: Using Al to decode the relationship between sleep disorders and
orofacial pain.

Mahobia A, Sahoo SR, Maiti N, Sathyanarayanan R, Aravinth R, Pandraveti RR, Tiwari H. Diabetic retinopathy and its
effect on quality of life: an original research. Journal of pharmacy & bioallied sciences. 2021 Nov 10;13(Suppl 2):5S1365.
Maiti N, Das UK. Vital tooth bleaching: A case report. The Journal of Dentists. 2014 Feb 5;2(1):24-8.

Maiti N, Chawla R, Quraishi A, Soni M, Rusho MA, Pande SD. Generative Intelligence-Based Federated Learning
Model for Brain Tumor Classification in Smart Health. Generative Artificial Intelligence for Biomedical and Smart
Health Informatics. 2025 Jan 9:435-53.

Gunturu V, Maiti N, Toure B, Kunekar P, Banu SB, Lenin DS. Transfer learning in biomedical image classification.
In2024 International Conference on Advances in Computing, Communication and Applied Informatics (ACCAI) 2024
May 9 (pp. 1-5). IEEE.

Malathy V, Maiti N, Kumar N, Lavanya D, Aswath S, Banu SB. Deep learning-enhanced image segmentation for medical
diagnostics. In2024 International Conference on Advances in Computing, Communication and Applied Informatics
(ACCAI) 2024 May 9 (pp. 1-6). IEEE.

Ravindar K, Gupta M, Abdul-Zahra DS, Maiti N, Chawla R, Prashanth KS. Utilizing nlp and machine learning to predict
patient outcomes from electronic health records in cloud environments. In2023 International Conference on Artificial
Intelligence for Innovations in Healthcare Industries (ICAITHI) 2023 Dec 29 (Vol. 1, pp. 1-7). IEEE.

Khan N, Kinra E, Verma N, Singh G, Kondhalkar S, Karande V, Kashwani R. Awareness and Attitude toward Cervical
Cancer and HPV Vaccination among Female Medical Students. International Journal of Pharmacy Research &
Technology (IJPRT). 2025 Sep 9;15(2):1771-7.

Kachari M, Nandhini K, Sarangi S, Banik A, Chinnasamy BR, Kumar N, Kashwani R. GENETIC SUSCEPTIBILITY
TO EXTERNAL ROOT RESORPTION FOLLOWING ENDODONTIC, ORTHODONTIC AND ORAL
SURGICAL INTERVENTIONS: A CASE-CONTROL STUDY. Genetics and Molecular Research. 2026 Jun 25.

312

https://nrfhh.com



Natural Resources for
Human Health S

elSSN: 2583-1194

24)
125]
126]
127]
28]
129]
130]

[31]

[32]

[33]

[34]

[35]

3]

[38]

[39]

Natural Resources for Human Health (NRFHH)

Aeran H, Agarwal A, Kumar V, Seth ]. Study Of The Effect Of Disinfectant Solutions On The Physical Properties Of
Dental Impressions. Indian Journal of Dental Sciences. 2014 Sep 1;6(3):001.

Kumar V, Gupta S, Krishnan Y, Vishnoi L. Tooth supported overdenture-A preventive approach in prosthodontics.
International Journal of Oral Health Dentistry. 2018;4(3):184.

Aeran H, Nautiyal V, Kumar V, Uniyal S. Implant supported overdenture in the patients with history of radio and
chemotherapy for the prostate malignancy. National Journal of Maxillofacial Surgery. 2015 Jul;6(2):200.

Kumar V, Arya G, Singh P, Chauhan P. A meta analysis for evaluation of marginal bone level changes at dental implants.
National Journal of Maxillofacial Surgery. 2021 Mar 16;12(1):13.

Aeran H, Agarwal A, Kumar V, Seth ]. Study Of The Effect Of Disinfectant Solutions On The Physical Properties Of
Dental Impressions. Indian Journal of Dental Sciences. 2014 Sep 1;6(3):001.

Kumar V, Gupta S, Krishnan Y, Vishnoi L. Tooth supported overdenture-A preventive approach in prosthodontics.
International Journal of Oral Health Dentistry. 2018;4(3):184.

Aeran H, Nautiyal V, Kumar V, Uniyal S. Implant supported overdenture in the patients with history of radio and
chemotherapy for the prostate malignancy. National Journal of Maxillofacial Surgery. 2015 Jul;6(2):200.

Kumar V, Arya G, Singh P, Chauhan P. A meta analysis for evaluation of marginal bone level changes at dental implants.
National Journal of Maxillofacial Surgery. 2021 Mar 16;12(1):13.

Harris EF, Kineret SE, Tolley EA. A heritable component for external apical root resorption in patients treated
orthodontically. Am J Orthod Dentofacial Orthop. 1997;111(3):301-9.

Al-Qawasmi RA, Hartsfield JK Jr, Everett ET, Flury L, Liu L, Foroud TM, et al. Genetic predisposition to external
apical root resorption. Am ] Orthod Dentofacial Orthop. 2003;123(3):242-52.

Hartsfield JK Jr, Everett ET, Al-Qawasmi RA. Genetic factors in external apical root resorption and orthodontic
treatment. Crit Rev Oral Biol Med. 2004;15(2):115-22.

Gupta KK, Sawhney H, Nair GK, Gojaniur UC, Kumari A, Kashwani R. A Case of Benign Hard Tissue Lesion Of Jaw
Bone: Report Of An Enigmatic Presentation. Journal Of Advanced Sciences Vol. 2024;3(2).

Iglesias-Linares A, Yafiez-Vico RM, Ballesta-Mudarra S, Ortiz-Ariza E, Ortega-Rivera H, Mendoza-Mendoza A, et al.
Postorthodontic external root resorption is associated with IL1 receptor antagonist gene variations. Oral Dis.
2012;18(2):198-205.

Sharab LY, Morford LA, Dempsey ], Falcao-Alencar G, Mason A, Jacobson E, et al. Genetic and treatment-related risk
factors associated with external apical root resorption (EARR) concurrent with orthodontia. Orthod Craniofac Res.
2015;18 Suppl 1:71-82.

Aminoshariae A, Aminoshariae A, Valiathan M, Kulild JC. Association of genetic polymorphism and external apical
root resorption. Angle Orthod. 2016;86(6):1042-9.

Sawhney H, Salam S, Singh S, Kashwani R, Sonawane A, Gupta S, Sankaran NK. Kap assessment for exploring quick
response code integration in tele radiography, diagnosis, and digital imaging. Commun. Pract. J. Commun. Pract. Health
Visitors' Assoc. 2024;21(4):1450-7.

Iglesias-Linares A, Hartsfield JK Jr. Cellular and molecular pathways leading to external root resorption. | Dent Res.
2017;96(2):145-52.

Sahoo A, Kumari A, Gill S, Parihar AS, Dhull KS, Jena D. Efficacy of Green Tea Catechins as an Adjunct to Scaling
and Root Planing in Chronic Periodontitis: A Systematic Review and Meta-analysis. World Journal of Dentistry. 2026
Jun 26;17(6):581-7.

Balivada A, Gill S, Makam S, Dutta B, Agrawal A, Shah N. Impact of Silver Diamine Fluoride Pretreatment on the
Bonding Performance of Glass Ionomer Cement to Human Dentin: An In Vitro Evaluation. World Journal of Dentistry.
2026 Jun 26;17(6):569-72.

Ahuja G, Pandey S, Gill S, Galani MM, Pasha Z, Chandrasekaran S, Kumari A. Comparing the biological response to
immediate versus delayed implants placement in terms of osseointegration and bone quality. Bioinformation. 2026 Mar
31;22(3):1695.

Gill S. Effect of Preoperative Dexamethasone on Postoperative Sequelae Following Mandibular Third Molar Surgery:
A Randomized Clinical Study.

313

https://nrfhh.com



	INTRODUCTION
	MATERIALS AND METHODS
	Study design and data source
	Variables
	Statistical analysis

	RESULTS
	Participant characteristics
	Sex distribution
	MMP-8 genotype distribution
	MMP-9 genotype distribution
	MULTIVARIABLE LOGISTIC REGRESSION
	EARR SEVERITY

	DISCUSSION
	STRENGTHS AND LIMITATIONS
	CONCLUSION
	DATA AVAILABILITY
	ETHICS STATEMENT
	CONFLICT OF INTEREST
	FUNDING
	REFERENCES

