Maryland Bridge: The Last Hope

Casey Bravo



Patient Information

Thomas

70 year old male

Retired, lives in SF with partner
First presented to UoP clinic in 2014
Non smoker, non drinker



Chief Concern

“My lower tooth broke off and | am embarrassed with how it looks™

HCC: Patient stated that the tooth broke off while eating dinner. No pain reported



Medical History

e HIV+ - Viral load undetectable, CD4 - 607, platelets - 253,000

e Born with Dextrocardia (heart on right), surgery in 1956 to correct,
M valve repair 2007 (w/o prosthetic) - no prophylaxis needed P QL=
physician and patient

e 2015 car accident - lead to arrhythmias

o Ablation 2016

Stroke, TSA 2015 - no further complications

Meniscus repair 4/2018 - no complications

Glaucoma corrected 2015

Kidney stones removed 12/2014, 1/2016 w/o complications

Hospitalized 7/2018 due to uncontrolled bleeding after extraction

of #26

e Hypertension, A fib, migraines, occasional vertigo

e |INR 2.6. Range from 2.0 - 4.5

0G0 5

https://www.ada.org/resources/research/science-and-research-institute/oral-health-topics
/antibiotic-prophylaxis



Dental-Medical Considerations

UCSF anticoagulation department - consult for stopping Warfarin due to previous INR
and hospitalization history

Generally, patients should not pause their warfarin

Patient cannot be supine for long periods of time due to vertigo and back pain

Hx Orthostatic hypotension

Hx of severe bleeding following extraction requiring hospitalization

Abdullah, W. A., & Khalil, H. (2014). Dental extraction in patients on warfarin treatment. Clinical, cosmetic and investigational dentistry, 6, 65—69. https://doi.ora/10.2147/CCIDE.S68641

Deng, L., Qi, Y., Liu, Z., Xi, Y., & Xue, W. (2019). Effect of tannic acid on blood components and functions. Colloids and surfaces. B, Biointerfaces, 184, 110505.
https://doi.org/10.1016/j.colsurfb.2019.110505

Soltani, R., Haghighat, A., Fanaei, M., & Asghari, G. (2014). Evaluation of the effect of green tea extract on the prevention of gingival bleeding after posterior mandibular teeth extraction: a randomized
controlled trial. Evidence-based complementary and alternative medicine : e CAM, 2014, 857651. https://doi.org/10.1155/2014/857651

Weltman, N. J., Al-Attar, Y., Cheung, J., Duncan, D. P., Katchky, A., Azarpazhooh, A., & Abrahamyan, L. (2015). MANAGEMENT OF DENTAL EXTRACTIONS IN PATIENTS TAKING WARFARIN AS
ANTICOAGULANT TREATMENT: A SYSTEMATIC REVIEW. Journal (Canadian Dental Association), 81, f20.
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Family History and Allergies

Diabetes - Grandparents and aunts
Hypertension - Grandparents and aunts
Stomach cancer - Father and Grandfather
Esophageal cancer - Father

Penicillin - rash
Sulfa drugs - rash
Codeine - rash



Medications

Coumadin - Anticoagulant- 2.5 mg 1x day
Tivicay - Antiretroviral - 50 mg 1x day
Lovastatin - Hyperlipidemia - 40 mg 1x day
Descovy - Antiretroviral - 200 mg 1x day
Flecainide - Antiarrhythmic - 300 mg 2x day

Imipramine Hcl - Antidepressant - 6.25 mg 1x
day

Clonazepam - anxiolytic - 1mg/day at night

Mirtazapine - Antidepressant - 30 mg 1x
day

Cymbalta - Antidepressant - 60 mg 2x day

Carvedilol - Antihypertensive BB - 5.125 mg
2x day

Flomax - Prostate hyperplasia - .4 mg 1x
day

Amlodipine - Antihypertensive - 2.5 mg 1x
day



Drug Interactions

Serious - Use Alternative
e duloxetine and imipramine - both increase serotonin levels. Avoid or Use Alternate Drug.
e mirtazapine and flecainide both increase QT interval. Avoid or Use Alternate Drug.
e mirtazapine and imipramine both increase QT interval. Avoid or Use Alternate Drug.
Monitor Closely
e duloxetine, warfarin. Either increases effects of the other by pharmacodynamic synergism.
Use Caution/Monitor. Serotonin release by platelets plays an important role in hemostasis.
(SSRIs and SNRIs may increase anticoagulation effect of warfarin)
duloxetine and mirtazapine both increase serotonin levels
imipramine and mirtazapine both increase serotonin levels
e duloxetine will increase the level or effect of imipramine by affecting hepatic enzyme
CYP2D6 metabolism

https://reference.medscape.com/drug-interactionchecker



Drug Interactions Continued

carvedilol and amlodipine both increase anti-hypertensive channel blocking. Modify
Therapy/Monitor Closely

imipramine and flecainide both increase QTc interval. Modify Therapy/Monitor Closely
clonazepam and imipramine both increase sedation

clonazepam and mirtazapine both increase sedation

imipramine and mirtazapine both increase sedation

duloxetine increases levels of tamsulosin by affecting hepatic enzyme CYP2D6 metabolism.

Use Caution/Monitor

imipramine increases levels of tamsulosin by affecting hepatic enzyme CYP2D6 metabolism
lovastatin increases effects of warfarin by anticoagulation. Dosage adjustment of
anticoagulant based in INR and clinical response may be needed

https://reference.medscape.com/drug-interactionchecker



SDOH

Economic Stability - fairly reliant on CARE program
Did not proceed with ortho 8 years ago due to finances
Educated with high health care 1Q

Dental 1Q is moderate

Drives to or dropped off at the school by partner



Dental History

e Heavily restored
e Never started ortho due to finances
e Regularly comes for recalls



Vitals, IOE, EOE, TMJ

BP at last appt 5/25/2022 125/85, Pulse 55, 146 Ibs
ASA I
CLAD, trismus, masses, pain on palpation all negative

TMJ unremarkable

FOM, Tongue, Palate, Mucosa all unremarkable
Bilateral buccal exostoses #22, #26

Bilateral lingual Tori



FMX - 2019



Hard Tissue Findings

e Unrestorable #23 due to large decay



PAs of Lower Anteriors 2019 and 2021




Photos



Perio

e Generalized Moderate Chronic Periodontitis with Localized Severe Chronic Periodontitis of
lower anteriors

Stage 3 Grade B

4 month recall spt

Etiology - bacterial plaque, calculus, traumatic occlusion

Prognosis - poor for lower anteriors, all other teeth are guarded to fair



CRA

e Xerostomic, ATP - 6750, Exposed roots, Moderate-Heavy plaque, Salivary pH
of 5.5-6
e Extreme Caries Risk

e Protective Factors
o  Water w/ fluoride
o Brushes with 5000 ppm toothpaste 2x day
o Flosses a few times a week



Assessment

o ASAII
e Perio Diagnosis: Generalized Moderate Chronic Periodontitis with Localized
Severe Chronic Periodontitis of lower anteriors: Stage 3 Grade B
e Caries Diagnosis: Extreme risk
e Restorative: Unrestorable #23, restorable #12
o #23 cannot be replaced alone due to restorative difficulties
e Occlusal Diagnosis: Severe deep bite, traumatic occlusion



Ideal Tx Plan

Urgent Reconstructive

Disease Control 1. CBCT

ahowbd=

2. Ortho - uprighting of canines and incisors

Perio maintenance 3. Veneers/Composite veneers #24, #25

5000 ppm toothpaste
CTX4

Boost Spray
Extraction #23

Maintenance

1. 4 month Perio maintenance
2. 5000 ppm toothpaste

3. CTX 3, Boost Spray

4. Xylitol Gum

Abdelkarim A. (2019). Cone-Beam Computed Tomography in Orthodontics. Dentistry journal, 7(3), 89. https://doi.ora/10.3390/dj7030089

Malament, K. A., Natto, Z. S., Thompson, V., Rekow, D., Eckert, S., & Weber, H. P. (2019). Ten-year survival of pressed, acid-etched e.max lithium disilicate monolithic and bilayered complete-coverage restorations: Performance and outcomes as a function of tooth
position and age. The Journal of prosthetic dentistry, 121(5), 782—790. https://doi.ora/10.1016/j.prosdent.2018.11.024

Martin, C., Celis, B., Ambrosio, N., Bollain, J., Antonoglou, G. N., & Figuero, E. (2021). Effect of orthodontic therapy in periodontitis and non-periodontitis patients: a systematic review with meta-analysis. Journal of clinical periodontology, 10.1111/jcpe.13487. Advance
online publication. https://doi.ora/10.1111/icpe. 13487

Papageorgiou, S. N., Antonoglou, G. N., Michelogiannakis, D., Kakali, L., Eliades, T., & Madianos, P. (2021). Effect of periodontal-orthodontic treatment of teeth with pathological tooth flaring, drifting, and elongation in patients with severe periodontitis: A systematic review
with meta-analysis. Journal of clinical periodontology, 10.1111/jcpe.13529. Advance online publication. https://doi.ora/10.1111/icpe. 13529

Rath-Deschner, B., Nogueira, A., Beisel-Memmert, S., Nokhbehsaim, M., Eick, S., Cirelli, J. A., Deschner, J., Jager, A., & Damanaki, A. (2022). Interaction of periodontitis and orthodontic tooth movement-an in vitro and in vivo study. Clinical oral investigations, 26(1),
171-181. https://doi.org/10.1007/s00784-021-03988-
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Alternative Tx Plan 1

Reconstructive

Urgent
1. CBCT

2. Ortho - uprighting of canines

3. 3-4 Unit Bridge Canine - Canine

Disease Control

1. Perio maintenance

2. 5000 ppm toothpaste

3. CTX4 Maintenance
4

5

. Boost spray

. Extraction #23,#24 #25 . 4 month Perio maintenance

1
2. 5000 ppm toothpaste
3. CTX 3, Boost spray
4. Xylitol Gum

. Abdelkarim A. (2019). Cone-Beam Computed Tomography in Orthodontics. Dentistry journal, 7(3), 89. hitps://doi.org/10.3390/d{7030089

. Malament, K. A., Natto, Z. S., Thompson, V., Rekow, D., Eckert, S., & Weber, H. P. (2019). Ten-year survival of pressed, acid-etched e.max lithium disilicate monolithic and bilayered complete-coverage restorations: Performance and outcomes as a function of tooth position and age.
The Journal of prosthetic dentistry, 121(5), 782—790. ://doi i

. Martin, C., Celis, B., Ambrosio, N., Bollain, J., Antonoglou, G. N., & Figuero, E. (2021). Effect of orthodontic therapy in periodontitis and non-periodontitis patients: a systematic review with meta-analysis. Journal of clinical periodontology, 10.1111/jcpe.13487. Advance online
publication. ://doi I

. Papageorgiou, S. N., Antonoglou, G. N., Michelogiannakis, D., Kakali, L., Eliades, T., & Madianos, P. (2021). Effect of periodontal-orthodontic treatment of teeth with pathological tooth flaring, drifting, and elongation in patients with severe periodontitis: A systematic review with

meta-analysis. Journal of clinical periodontology, 10.1111/jcpe.13529. Advance online publication. f
. Rath-Deschner, B., Nogueira, A., Beisel-Memmert, S., Nokhbehsaim, M., Eick, S., Cirelli, J. A., Deschner, J., Jager, A., & Damanaki, A. (2022). Interaction of periodontitis and orthodontic tooth movement-an in vitro and in vivo study. Clinical oral investigations, 26(1), 171-181.
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Alternative Tx Plan 2

Urgent Reconstructive

Disease Control 1. Resin or Cast Metal RPD

Ghowb=

Perio maintenance Maintenance
5000 ppm toothpaste
CTX4

Boost spray

Extraction #23,#24 #25

4 month Perio maintenance
5000 ppm toothpaste

CTX 3, Boost spray

Xylitol Gum

B =

Malament, K. A., Natto, Z. S., Thompson, V., Rekow, D., Eckert, S., & Weber, H. P. (2019). Ten-year survival of pressed, acid-etched e.max lithium disilicate monolithic and bilayered complete-coverage restorations: Performance and
outcomes as a function of tooth position and age. The Journal of prosthetic dentistry, 121(5), 782—790. https://doi.org/10.1016/j.prosdent.2018.11.024

Singh, K., Gupta, N., Unnikrishnan, N., Kapoor, V., Arora, D., & Khinnavar, P. K. (2014). A conservative treatment approach to replacing a missing anterior tooth. Case reports in dentistry, 2014, 625784.
https://doi.org/10.1155/2014/625784


https://doi.org/10.1016/j.prosdent.2018.11.024

Alternative Tx Plan 3

Urgent

Disease Control

Ghowb=

Perio maintenance
5000 ppm toothpaste
CTX4

Boost spray
Extraction #23

Reconstructive

1.

Implant #23

Maintenance

B =

4 month Perio maintenance
5000 ppm toothpaste

CTX 3, Boost spray

Xylitol Gum

Malament, K. A., Natto, Z. S., Thompson, V., Rekow, D., Eckert, S., & Weber, H. P. (2019). Ten-year survival of pressed, acid-etched e.max lithium disilicate monolithic and bilayered complete-coverage restorations: Performance and
outcomes as a function of tooth position and age. The Journal of prosthetic dentistry, 121(5), 782—790. https://doi.ora/10.1016/j.prosdent.2018.11.024
Singh, K., Gupta, N., Unnikrishnan, N., Kapoor, V., Arora, D., & Khinnavar, P. K. (2014). A conservative treatment approach to replacing a missing anterior tooth. Case reports in dentistry, 2014, 625784.

https://doi.org/10.1155/2014/625784
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Alternative Tx Plan 4

Urgent Reconstructive

Disease Control 1.  Maryland Bridge #22-#23

Perio maintenance Maintenance
5000 ppm toothpaste
CTX4

Boost spray
Extraction #23

4 month Perio maintenance
5000 ppm toothpaste

CTX 3, Boost spray

Xylitol Gum

Ghowb=

B =

. Malament, K. A., Natto, Z. S., Thompson, V., Rekow, D., Eckert, S., & Weber, H. P. (2019). Ten-year survival of pressed, acid-etched e.max lithium disilicate monolithic and bilayered complete-coverage restorations: Performance and
outcomes as a function of tooth position and age. The Journal of prosthetic dentistry, 121(5), 782—790. https://doi.ora/10.1016/j.prosdent.2018.11.024
. Singh, K., Gupta, N., Unnikrishnan, N., Kapoor, V., Arora, D., & Khinnavar, P. K. (2014). A conservative treatment approach to replacing a missing anterior tooth. Case reports in dentistry, 2014, 625784.

https://doi.org/10.1155/2014/625784
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Modifications for SDOH

e Extremely detailed discussions with patient on risks, benefits, and alternatives
for tx plan

e Less expensive options from ideal treatment plan

e Payment plan with ortho if viable option

e Enquired about adjustment on behalf of the patient due to missed decay in
2019 (denied on 5/27/22)



Fractured #23



Extraction #23

Root tip extracted in main clinic with permission of OS faculty

Routine delivery

Patient was not taken off Coumadin due to timing of fracture

Post op instructions including use of tea bags to control persistent bleeding

. Deng, L., Qi, Y., Liu, Z, Xi, Y., & Xue, W. (2019). Effect of tannic acid on blood components and functions. Colloids and surfaces. B, Biointerfaces, 184, 110505.

https://doi.ora/10.1016/j.colsurfb.2019.110505
. Soltani, R., Haghighat, A., Fanaei, M., & Asghari, G. (2014). Evaluation of the effect of green tea extract on the prevention of gingival bleeding after posterior mandibular teeth extraction: a

randomized controlled trial. Evidence-based complementary and alternative medicine : eCAM, 2014, 857651. https://doi.ora/10.1155/2014/857651
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CBCT Images




Ortho and Implant Evaluation

CBCT shows severe periodontitis of lower anteriors and generalized
moderate periodontitis of dentition

Extreme deep bite

Shows thin ridge at site #23

Ortho concern is bone width where canines will be moved

Limiting space between #22 and #24

Bayome, M., Park, J. H., Han, S. H., Baek, S. H., Sameshima, G. T., & Kook, Y. A. (2013). Evaluation of dental and basal arch forms using cone-beam CT
and 3D virtual models of normal occlusion. Australian orthodontic journal, 29(1), 43—-51.

Hicks, D., Melkers, M., Barna, J., Isett, K. R., & Gilbert, G. H. (2019). Comparison of the accuracy of CBCT effective radiation dose information in
peer-reviewed journals and dental media. General dentistry, 67(3), 38—46.

Signorelli, L., Patcas, R., Peltomaki, T., & Schatzle, M. (2016). Radiation dose of cone-beam computed tomography compared to conventional radiographs in
orthodontics. Journal of orofacial orthopedics = Fortschritte der Kieferorthopadie : Organ/official journal Deutsche Gesellschaft fur Kieferorthopadie, 77(1),
9-15. https://doi.org/10.1007/s00056-015-0002-4



https://doi.org/10.1007/s00056-015-0002-4

The Last Hope

e Maryland Bridge determined to be the only viable option
e Patient given RBAs and accepted tx plan



Pre EXT



Post EXT



Preparation

box of approximately 2 x 2 x 0.5 mm on Mesial
.5mm Margins

Pin hole .5 mm

Kern, M., Passia, N., Sasse, M., & Yazigi, C. (2017). Ten-year outcome of zirconia ceramic cantilever resin-bonded fixed dental prostheses and the influence of the reasons for missing incisors. Journal of
dentistry, 65, 51-55. https://doi.org/10.1016/j.jdent.2017.07.003



Wax Up #22-#23



Master Cast



Delivery

Applicator made of a microbrush

and packable composite

Kerr NX3 Nexus — Dual Cure w/ prelude system

sandblasted intaglio SilJet, cleaned with air
Applied silane to internal surface of porcelain for 60 sec, air dried
Prelude Adhesive (black) to restoration intaglio
Cleaned tooth surface with pumice and water
On tooth surface,
a. Selective etch enamel, Primer, Adhesive, Link



Delivery






5 Months post op Pt Report

“The procedure was a success as far as | can tell. No problems at all, still sturdy and no mobility.
You did a great job, and looks nice too!”

Pt to be seen in May w/ second year student for maintenance



Conclusions

Communication between specialties allows for best practice
Creativity has to play a big role

Patient trust must be established early

Experience brings forth positive outcomes

Confidence yields results

Special thanks to Dr. Andrews, Dr. Moazzez, Dr. Ward, and Mr. Carlos Correa
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The zirconia maryland bridge may not be a clinical staple in dentistry,
however, it possesses the potential to restore even the most hopeless
cases. The patient presented with a fractured #23. He was concerned
with the unsightly appearance of his smile. After extraction, many
treatment options were discussed. The patient's ideal option included
orthodontics to upright the canines and fill the space left by the missing
tooth. However, due to the patient's extensive bone loss, the orthodontics
department determined there was too much risk posed on the remaining
teeth. An implant was discussed, however, due to the lack of space, it
was nearly impossible. A conventional bridge was then proposed,
however, due to the angulation of the canines and the severe periodontal
status of the remaining incisors, this idea too was eliminated. A
removable appliance was also considered but quickly deemed
inappropriate. Therefore, to restore the patient back to his full dentition,
we concluded the only plausible option was to bond a maryland bridge to
the lingual of #22. The patient was informed of the RBAs, and was
excited for treatment. The lingual of #22 was prepared. A conventional
final impression was taken, poured by the lab and mounted. At delivery,
the restoration went through the CIMOE process. This process was
performed by use of a custom restoration applicator made by attaching
packable composite to a microburst. The restoration was bonded to the
canine following the protocol for bonding zirconia with Nexus and the
prelude system. The patient left elated, and reports 5 months later it is
strong. From this case, the zirconia maryland bridge is strong and a
viable option for restoring cases with limited options.

Special thanks to Carlos Correa, Dr. Andrews, Dr. Moazzez and Dr.
Ward.

Thank you for filling out the OKU Sutro Excellence Day Project Cover Sheet!Please
merge this Cover Sheet with your Final Project Materials (ie, research poster,
clinical case, paper, or other creative production) before uploading to the Final
Project Submission Form.





