


NAME: MITCHELL

CC: SEVERE COLD AND HOT SENSITIVITY ON LOWER TEETH, WANTED A CHECK-
UP

AGE/SEX: 57/M

HPI: HAD ALL UPPER TEETH CROWNED IN 2017-18

MEDICAL HX: PTSD, ANXIETY, “BORDERLINE” DIABETIC TYPE II (09/2021), AND
HYPERCHOLESTEROLEMIA → PT WAS REFERRED BY A STUDENT DENTIST TO MD 
FOR AN HBA1C BLOOD TEST

• 12/2021 → DX WITH DM TYPE II (HBA1C WAS 9.7%)

• 03/202à HBA1C WAS 6.9%

• 08/2022 à HBA1C WAS 6.6%

MEDICATIONS: ATORVASTATIN, CITALOPRAM (ANXIETY), SINCE 01/2022 
METFORMIN - CHANGED DOSAGE FROM 500 TO 1000 MG X 2D

SOCIAL HX: PT IS A VETERAN, LIVES WITH HIS MOTHER IN SAN FRANCISCO, AND
LIKES TO LIFT WEIGHTS AT THE GYM

HABITS: NON-SMOKER, SOCIAL ETOH USAGE, HX OF RECREATIONAL DRUG
USAGE

ASA: III à II











PFM crowns are overcountoured with 
open margins, compromising 
periodontal health
Plaque index 1.7
Caries Risk: High (ATP 4851, active 
caries)

#1 Missing
#2 FGC 
#3 FGC- open M margin
#4 PFM abutment crown for bridge - DM open 
margins
#5 PFM pontic
#6 PFM abutment crown - DM open margins
#7 PFM crown, splinted with #8 - DMFL open margins

#8 PFM splinted with #7 - DMFL open margins

#9 PFM splinted with #10 - MF open margins

#10 PFM splinted with #9 - MF open margins, F 
abfraction

#11 PFM crown - D open margin

#12 PFM crown - M open margin
#13 FGC - open D margin

#14 - FGC 
#15 FGC -open DBL margins
#16 Missing

#17 missing
#18 OB amalgam, O comp, ICDAS 2, vertical 
craze lines

#19 B amalgam, O wear, DL cusp chip
#20 O wear, vertical craze lines, attrition/erosion
#21 Severe O wear (dentin show through), vertical 
craze lines, M chip

#23-26 I attrition, vertical craze lines
#27 DL comp, recurrent decay F
#28 Severe O wear(dentin show through),  vertical 
craze lines, M chip

#29 O wear, vertical craze lines, chip on L cusp

#30 B amalgam, O attrition/erosion, ML & DL 
cusps chipped, ICDAS 2
#31 Missing
#32 Missing 



Localized mobility slight on 
#7,9,10,18, 20, 29, 30; 

Moderate on #12, 13, 15, 
19; Severe #14

Moderate generalized 
horizontal bone loss, with 

localized severe vertical bone 
loss #3 M, 5 M, 14 MD, #19 D; 

Furcation involvement on #2, 3, 
14, 15, 19 (#19 was corrected 

to class II later)

Heavy supragingival and  
moderate subgingival 

calculus with remaining 
subgingival cement around 

upper crowns



Periodontal Dx: Stage III Grade C (Moderate generalized 
chronic periodontitis with local contributing factors/active)

Etiology: primary - bacteria, plaque; secondary -
overcontoured restorations with challenge to clean 
between splinted crowns, systemic disease ( DM T II - was 
initially uncontrolled), traumatic occlusion possibly

Prognosis: poor → hopeless #14; poor for #15; 
guarded for #2, 19; fair #7, 9, 10, 12, 13, 18, 20, 30.



• SLIGHT DEVIATION TO THE RIGHT ON OPENING

•

•

•

•UNABLE TO MAKE BILATERAL LATEROTRUSIVE

•HYPERTROPHIC MASSETER ON THE RIGHT SIDE

•

Ø CLINCHING/ BRUXING

Ø DEVIATE THE MANDIBLE TO THE RIGHT WHEN FOCUSED



Dental Dx: High caries risk with active caries, open margins on 
existing crowns. Signs of grinding/clenching habit due to 
moderate to severe attrition of lower natural dentition with signs of 
occlusal erosion and generalized craze lines. 

Occlusal Dx: Group function occlusion with inability for smooth 
bilateral laterotrusion due to overcontoured upper canine 
restorations.

Overall prognosis is good with stabilization of periodontal 
disease, regular cleanings, good home oral hygiene, lowering 
caries risk, improvement of the contour and fit of maxillary 
crowns, corrected VDO and occlusal scheme.



Low lip (smile) line

Straight facial profile

Midline deviation to the left 2 mm

Molar classification Right Class I: Left Class III

Canine classification: Class I Right and Left

Group function guidance

Anterior teeth OJ: 5 mm, OB 3 mm

CR minimal shift to MI (less than 0.5mm)

#7 is facially inclined and 3 mm shorter than #10 due 
to #27 interference

Gum line uneven on #7 Facial 2-3 mm lower then #8

Left upper teeth are 2 mm longer than right upper 
teeth, 

#21 & 28 are short due to occlusal wear (3-4 mm 
height from gingiva)



Stop the progression of periodontal disease and improve 
periodontal healthStop

Reduce caries riskReduce

Prevent future wear of natural lower dentitionPrevent

Replace missing teethReplace

Improve occlusionImprove

Improve smile by giving it a “natural” balanced lookEsthetics

Utilize a conservative dental approachPreserve



•Extraction #14I - Urgent phase:
•4 Quadrants S/RP, OHI
•CTx4 rinse
•#27 DF composite
•Extraction #3 + PRF w/ Bone graft
•Extraction #15
•#19 Osseous periodontal surgery w/ 
bone grad

II - Disease control phase

• Smile design wax-up made by the student
•#4-6 PFZ bridge 
• Smile design provisional restorations made by student
•#7 PFZ + Gingivoplasty with #27 F enameloplasty
• #8, 9, 10, 11, 12 – PFZ crowns
•#13 BuP + PFZ crown
•#21 and #28 FZC
• Vertical sinus lift  UR w/ bone graft and immediate implant 

placement #3
• Vertical sinus lift  UL 
• Implant crowns #3 and #14

III – Reconstructive 
phase

•CTx3 rinse after ATP <1500
• 5,000 Provident toothpaste
• SPT every 4 months
• Lower occlusal guard

IV-
Maintenance

phase



Alternative tx plan 
#1

Implants #3, 5, 14

Instead of the 
bridge #4-6 à #4 

and #6 single 
crowns and #5 

implant
Total cost:

+ $3,000

Alternative tx plan 
#2

Implants #3, 14 and 
cantilever crown 

#15

Instead of ext #15 
and shorten dental 
arch à #14 implant 
crown with  distal 

cantilever #15 
Total cost: 
+ $4,500

Alternative tx plan 
#3

Upper PRD

Instead of implants 
#3 and #14 upper 
partial to replace 

missing teeth
Total cost: 
- $7,500

Alternative tx plan 4
Monolithic zirconia 

crowns

Instead of upper PFZ 
crowns à

Monolithic Zirconia 
Crowns

Total cost: 
same

Alternative Tx plan 
#5

If anterior teeth are 
non-restorable

Ext #7-10
PFZ bridge #6-11

Total cost: 
+ $3,500



WE DID NOT KNOW WHAT IS UNDERNEATH IF TEETH ARE RESTORABLE
REMOVE ALL THE EXISTING CROWNS TO FINALIZE THE TX PLAN

CONCERN ANTERIOR TEETH RESTORABILITY

PATIENT'S BRUXISM WEAR HISTORY PATIENT’S ESTHETIC DESIRES MATERIALS
WERE SELECTED CAREFULLY

REASONS FOR INCREASING VDO BY 1 MM: 

IMPROVED ESTHETICS NATURAL” LOOK THEIR
STRENGTH WITH LOW RISK OF WEAR OF OPPOSING NATURAL DENTITION. WE



• ESTIMATED TIME 2 – 2.5 YEARS

•

•

• ACTUAL TOTAL TIME 1 YEAR AND 3 
MONTHS



1. Periodontics 01-02/ 2022
SRP all 4 quadrants - 01/2022

• ITE - 02/2022 -
• #3. #14, #19, periodontal surgery proposed for pocket reduction OR ext #14 
due to poor prognosis - pt refused the  proposed Tx.

2. Caries control + direct restorative, 02-03/2022
CTx4 - Jan 2022

• #27 F comp - 03/1022
• Pt left the country until 08/2022. Pt refused the proposed Tx plan due to 
waiting on VA insurance

3. Oral surgery 08/2022
ER extraction #14

• Pt came with a toothache #14, PA showed severe bone loss around #14 with 
class III mobility

4. 2nd ODTP + SPT 09/2022 
2nd ODTP - pt accepted and committed to the comprehensive Tx 
• ext #3 was proposed due to poor prognosis
• SPT was completed 09/02/2022

5. Extraction #3 + PRF + bone graft
Extraction #3 + PRF + bone graft



•



•



Recurrent decay

Decay removal

Final composite restoration



Right after the extraction 1 week post op

PA 4 months after ext #3 w/ bone graft



6. Wax-up done by the student
20 hours total
Pt approved aesthetics and changes 

7. Started removing existing crowns, 10- 11/2022
4 appt (15 hours)- to remove existing crowns and take conventional impression 
from the 1st attempt for new provisional crowns

1 appt (3 hours) - to adjust and cement smile design provisionals
1 bite adjustment was made after cementation with MINO polishing point

8. Teeth whitening, Final impression 11-12/2022, CBCT  upper arch
Lower bleaching tray was delivered for teeth whitening (1 month before shade 
selection) 11/2022

Conventional final impression was taken with 1 attempt 12/2022
CBCT upper arch 01/2023

9. Cementation PFZ crowns #4-13,  prep #21 &28, 02-03/2023
CIMOE with RelyX UniCem 2 Shade A2
1 appt (#4-12)
2nd appt next day #13 w/ no anesthesia + bite adjustment
Prep #21 and #28 FZC s
Cementation #21 and #28 FZCs

10. Lower occlusal guard delivery 05/2023
Chose a lower occlusal guard for esthetic as well as to protect natural teeth from 
occlusal wear and PFZ crowns from fractures



A diagnostic wax-up was prepared on the casts mounted on an average-value articulator Stratos 100. After the 
occlusal vertical dimension was elevated by 1 mm with respect to the incisal guide pin of the articulator, a  
diagnostic wax-up was created.

•

•



•

•

•

•

•



What we found underneath 
existing crowns - enough tooth 
structure, overtapered
preparations

1st set of provisionals was 
made from existing crowns 
with improved gingival 
contour

1 week post-op - gingival contour has 
improved, after gingivoplasty on #7 
to even up gum line



•

•

•

•

•

•



Interim crown restorations 
were fabricated by the 
student dentist with 
Integrity A3.5 on the stone 
models by duplicating the 
diagnostic wax-up outside 
the chair time.

Total fabrication time of 
3 hours with the bite 
adjustment on the 
models.

The interim restorations were made to imitate the teeth shapes and smile line of the simulated 
outcomes and see how the patient adapts to the changes in VDO.



During the 2.5-month follow-up, the patient appeared to have adapted well to 
the increased occlusal vertical dimension without any complaints of muscle or 
joint pain.



TISSUE AFTER 2 MONTHS 
OF

INTERIM 
RESTORATIONS

OUTCOMES:
•

• THE BITE WAS ADJUSTED 1 TIME WITH A

•

• NO RE-CEMENTATION OR BREAKAGE OF THE
PROVISIONAL RESTORATIONS DURING 2.5 
MONTHS OF WEAR

• CONVENTIONAL IMPRESSION WAS TAKEN FROM
THE 1ST ATTEMPT BY USING 2 CORDS TECHNIQUE, 
A LARGE STOCK TRAY, AND HEAVY AND LIGHT
BODY



Friday night after clinic Dr. 
Curtis helped me to verify 
the fitting of permanent 
restorations and occlusion

To maintain VDO established with 
provisionals, I took  2 bite records 
separately:
• One for posterior teeth with anterior 

provisionals on
• Second, with posterior provisionals on 

for anterior teeth 
• Then mounted the upper master cast 

with the bite record





•

•

•



•

•

•

•





11. LL periodontal osseous surgery 4/2023 

#18 and #19 cementum was smoothed with carbide burs
Granulation tissue was cleaned around both teeth 

including furcation of #19
Xenograft was placed around #19

12. UL vertical sinus lift with implant placement 4/25/2023 

•Vertical sinus lift with allograft was completed
•Straumann 4.8 x 10 mm BL tapered implant was placed
•Pt will heal for 8 months before restoring
•The oral surgeon recommended to keep #15 as long as possible in order to retain 

proprioception on UL side

13. Osseointegration check #3 with restoration of #3 + SPT

In June with  Garrett DDS’24

14. Osseointegration check and Restoration of #14 
implant in 12/2023 

• with  Garrett DDS’24



•

•

•

PA #19 before surgery



Vertical sinus lift was done by utilizing hydraulic pressure w/ immediate implant placement  (BL Straumann 4.8x10 mm)



•

•

•



Before… After…



Before… After…



Before… After…







• THE PATIENT WAS RELUCTANT TO THE FACT THAT HE HAS DIABETES TYPE II. 
EVEN THOUGH HE WAS DIAGNOSED WITH IT AND PRESCRIBED METFORMIN
HE STILL THOUGHT HE IS IN THE PRE-DIABETIC STAGE. WE HAD A FEW
CONVERSATIONS WITH HIM REGARDING THE IMPORTANCE OF ADMITTING IT
AND UNDERSTANDING THE CONSEQUENCES OF NOT BEING COMPLIANT WITH
THE TREATMENT. WE DISCUSSED THE IMPORTANCE OF LIVING A HEALTHY
LIFESTYLE BY IMPROVING HIS DIET AND ADDING PHYSICAL EXERCISES;

• PRIOR TO COMMITTING TO THE COMPREHENSIVE EXTENSIVE TREATMENT, THE
PATIENT HAD A SECOND OPINION WHERE HE WAS OFFERED TO EXTRACT ALL
HIS TEETH AND GET IMPLANT OVERDENTURES. AFTER LOSING #15 DUE TO
PERIODONTAL DISEASE PROGRESSION THE PATIENT STARTED LOOKING INTO
OPTIONS TO SAVE HIS REMAINING TEETH;

• PER PATIENT, HE HAS NEVER HAD A “GOOD BEAUTIFUL SMILE” AND WHEN HE
HAD HIS UPPER TEETH CROWNED 5 YEARS AGO, HE WISHED FOR AN
IMPROVEMENT IN ESTHETICS. 



• SINCE THE PATIENT HAD TO PAY OUT OF POCKET AND HAD A
LIMITED BUDGET, I OFFERED TO DO A DIAGNOSTIC SMILE-DESIGN
WAX-UP AND INTERIM PROVISIONALS BY MYSELF IN ORDER TO GO
WITH THE MOST IDEAL TREATMENT PLAN FOR HIM. 

• THROUGHOUT THE DENTAL TREATMENT PERIOD, WE HAVE NOTICED
A CHANGE IN THE PATIENT’S ATTITUDE TOWARD HIS DENTAL AND
OVERALL HEALTH. MITCHELL STARTED REGULARLY EXERCISING AND
LOST SOME WEIGHT. HIS ORAL HYGIENE HAS IMPROVED
SIGNIFICANTLY AS WELL AS HIS HEALTH LITERATURE. WE WENT FROM
THE PATIENT’S ATTITUDE BEING “DO WHATEVER YOU THINK IS BEST” 
TO INTERESTED AND FULLY INVOLVED IN EVERY DECISION-MAKING
AND EVERY PROCEDURE,  FULLY UNDERSTANDING THE RBAS OF
EVERY PROCEDURE, AND BEING ABLE TO MAKE THE BEST TREATMENT
DECISION FOR HIM. 

• MITCHELL ALSO SHOWED MORE TRUST IN DENTAL PROFESSIONALS. 
WE STARTED TX WITH HIM SAYING “JUST DON’T MESS UP” AND
CONTINUED WITH HIM FULLY TRUSTING AND UNDERSTANDING THE
PROCESS. 



• TO DR. AZIZ

• TO DR. CURTIS

• TO CARLOS CORREA

• TO DR. BOGHOSSIAN DR. POLONSKY

• TO DR. GRILL

• TO ALL THE ABOVE, DR. ANDREWS DR. WARD



• TEETH ARE NOT IN THE ESTHETIC SMILE ZONE

• MECHANICAL PROPERTIES OF MONOLITHIC ZIRCONIA
SUPERIOR TO ALL-CERAMIC MINIMAL RISK OF

FRACTURE

• ANTAGONISTIC TOOTH WEAR LESS ZIRCONIA THAN
FELDSPATHIC DENTAL PORCELAIN

•
MONOLITHIC ZIRCONIA GOOD

BIOCOMPATIBILITY, AND MINIMAL ANTAGONIST NATURAL TOOTH WEAR
FOR POSTERIOR RESTORATIONS

• #21 AND #28 BUCCAL FUNCTIONAL CUSPS ARE AT A HIGHER
RISK OF FRACTUR

•

1. Jung YS, Lee JW, Choi YJ, Ahn JS, Shin SW, Huh JB. A study on the in-vitro wear of the natural tooth structure by opposing zirconia or dental 
porcelain. J Adv Prosthodont. 2010 Sep;2(3):111-115. https://doi.org/10.4047/jap.2010.2.3.111

2. Tang Z, Zhao X, Wang H, Liu B. Clinical evaluation of monolithic zirconia crowns for posterior teeth restorations. Medicine (Baltimore). 2019 
Oct;98(40):e17385. doi: 10.1097/MD.0000000000017385. PMID: 31577743; PMCID: PMC6783234

https://doi.org/10.4047/jap.2010.2.3.111


• CONSIDERING PARAFUNCTIONAL HABITS AND WEAR OF OPPOSING NATURAL DENTITION
PFZ RESTORATIVE MATERIAL WAS CHOSEN OVER LITHIUM DISILICATE. ACCORDING TO
LITERATURE REVIEWS MONOLITHIC ZIRCONIA CERAMICS CAUSE MINIMAL WEAR OF
ANTAGONISTS WHEN APPROPRIATELY POLISHED. [1][2][4] GLASSY MATERIALS ARE BOTH
MORE SUSCEPTIBLE TO WEAR AND MORE ABRASIVE TO THE ANTAGONIST RELATIVE TO
ZIRCONIA. 

• TRANSLUCENT ZIRCONIA HAD TRANSLUCENCY SIMILAR TO THAT OF LITHIUM DISILICATE; 
HOWEVER, AS TRANSLUCENCY INCREASED WITH INCREASED CUBIC CONTENT, EDGE
TOUGHNESS DECREASED.[1]

• IN A STUDY DONE BY, RODRIGUES AT AL. IT WAS FOUND THAT EXTENDED GLAZE
IMPROVES THE RESISTANCE TO CRACK INITIATION AND PROPAGATION OF PVZ. GLAZE
AND EXTENDED GLAZE DO NOT LEAD TO PERCEPTIBLE CHANGES IN COLOR AND
TRANSLUCENCY. [3]

• THE 10-YEAR SURVIVAL RATE OF PFZ CROWNS AND 10-YEAR CHIPPING-FREE RATE WERE
95.0% (CI 86.0-100%) AND 78.8% (CI 62.2-99.7%), RESPECTIVELY. IT WAS
CONFIRMED WITH HIGH PATIENT SATISFACTION. [6]

• NO STUDY EXISTS, EITHER IN VITRO OR CLINICAL, TO EVALUATE THE WEAR PROPERTIES OF
NEW ULTRA-TRANSLUCENT ZIRCONIA CERAMICS. HOWEVER, IT IS SHOWN HIGH ESTHETICS
AND STRENGTH WITH LESS CHIPPING AND FRACTURE RISK. HIGH TRANSLUCENT
MONOLITHIC ZIRCONIA IS AN EXCELLENT FUTURE ALTERNATIVE TO LD AND PFZ 
RESTORATIVE MATERIALS. [3]

1. Flask at al. - Edge chipping of translucent zirconia - The Jornal of Prosthetic Dentistry - Published: February 11, 2021 - in vitro study . DOI: https://doi.org/10.1016/j.prosdent.2020.12.009
2. Kaizer MR, Moraes RR, Cava SS, Zhang Y. The progressive wear and abrasiveness of novel graded glass/zirconia materials relative to their dental ceramic counterparts. Dent Mater. 2019 

May;35(5):763-771. doi: 10.1016/j.dental.2019.02.022. Epub 2019 Mar 1. PMID: 30827797; PMCID: PMC6462421
3. Kontonasaki E, Rigos AE, Ilia C, Istantsos T. Monolithic Zirconia: An Update to Current Knowledge. Optical Properties, Wear, and Clinical Performance. Dentistry Journal. 2019; 7(3):90. 

https://doi.org/10.3390/dj7030090 
4. Rodrigues CDS, Aurélio IL, Fraga S, Kaizer MDR, Zhang Y, May LG. Extended glaze firings for porcelain-veneered zirconia: Effects on the mechanical and optical behavior. Dent Mater. 2021 

Jul;37(7):1096-1106. doi: 10.1016/j.dental.2021.03.009. Epub 2021 Apr 15. PMID: 33865620; PMCID: PMC8238839.
5. Tang Z, Zhao X, Wang H, Liu B. Clinical evaluation of monolithic zirconia crowns for posterior teeth restorations. Medicine (Baltimore). 2019 Oct;98(40):e17385. doi: 

10.1097/MD.0000000000017385. PMID: 31577743; PMCID: PMC6783234
6. Teichmann M, Wienert AL, Rückbeil M, Weber V, Wolfart S, Edelhoff D. Ten-year survival and chipping rates and clinical quality grading of zirconia-based fixed dental prostheses. Clin Oral 

Investig. 2018 Nov;22(8):2905-2915. doi: 10.1007/s00784-018-2378-1. Epub 2018 Mar 8. PMID: 29520468. https://pubmed.ncbi.nlm.nih.gov/29520468/

https://doi.org/10.1016/j.prosdent.2020.12.009
https://pubmed.ncbi.nlm.nih.gov/29520468/


JUSTIFICATION 
FOR 
INCREASING 
VDO BY 1 MM

• PROSTHETIC
CONVENIENCE TO IMPROVE ESTHETICS

•
FACTORS THAT SHOULD BE CONSIDERED

REMAINING TOOTH STRUCTURE THE SPACE FOR THE
RESTORATION, OCCLUSAL VARIABLES, AND ESTHETICS

• AN INTEROCCLUSAL REST SPACE OF 2 MM
PHYSIOLOGICAL SPACE AN IORS OF MORE THAN 2 MM

OVD CAN BE SAFELY INCREASED MINIMALLY FOR
PROSTHODONTIC CONVENIENCE

• LOW-RISK OUTCOME
OVD SHOULD BE THE MINIMUM NECESSARY

FACIAL HARMONY, 
SPEECH RESONANCE, AND COMFORT MUST ALSO BE ADDRESSED AND APPROVED
BY THE PATIENT.

• ALTERATIONS TO THE OVD SHOULD BE TESTED IN A REVERSIBLE AND
DEFINITIVE MANNER

1. Abduo J, Lyons K. Clinical considerations for increasing occlusal vertical dimension: a review. Aust Dent J. 2012 Mar;57(1):2-10. doi: 10.1111/j.1834-
7819.2011.01640.x. PMID: 22369551.

2. Calamita M, Coachman C, Sesma N, Kois J. Occlusal vertical dimension: treatment planning decisions and management considerations. Int J 
Esthet Dent. 2019;14(2):166-181. PMID: 31061997
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