Comprehensive Care Project Written Report Guideline

Student: Airel Harte #2332

I. Patient Identification (No names of the patient needed for privacy)

Age: 64

Sex: Female

Race and/or Ethnicity: Hispanic
Marital Status: Widow
Occupation: Housewife

orwNpE

I1. Chief Concern

1. Three years since last dental hygiene cleaning
2. Evaluation of fractured teeth and root tip

I11. Medical History

1. Past Medical History (include last physical examination)
a. Last physical exam was 3 years ago
b. Abdominal hernia repair surgery 5 years ago

2. Past medication or drug use
a. Past medication
o Patient was given pain medication after the abdominal hernia repair.
However, she does not remember the name of the medication. Pain
medication was only taken for a few days.

3. BMI (Body Mass Index) — Obtain information, height and weight, asking the
patient (no measurement will be taken on patient)
a. Height: 5°2
5’2 > 157.48cm > 1.57m
Square of height: (1.57 x 1.57) m2 = 2.46m2
b. Weight: 189 Ibs.
189 Ibs - 85.729kg

BMI = kg/ mz2
BMI = 85.729kg/ 2.46 m?
BMI = 34.8 kg/ m?

The patient’s BMI is 34.8 kg/ m? which falls within the range of obesity (25.0 kg/ m? -
< 30.0 kg/ m2). There is a strong correlation between obesity and periodontal disease as
inflammation from obesity can increase a person’s predisposition to periodontal tissue
destruction. In addition, obesity can put the patient at risk for developing other health
concerns such as diabetes, cardiovascular disease, and many others.


http://www.nhlbi.nih.gov/guidelines/obesity/BMI/bmicalc.htm

4. Family History:

a.

5. General
a.

The patient’s husband was previously diagnosed with having high blood
pressure and high cholesterol. Unfortunately, he passed away from a heart
attack a year ago.

The patient’s mother was previously diagnosed with type Il diabetes. Per
patient, her mother passed away from old age four years ago.

Patient is allergic to penicillin.

6. Hospitalizations

a.

The patient was hospitalized twice over 20 years ago when she gave birth to
her two daughters. Their birth was via vaginal delivery and there were no
complications that occurred to the patient or her newborns. Her daughters
were born within two years of each other.

5 years ago, the patient was hospitalized when she underwent surgery for an
abdominal hernia repair. General anesthesia was used during the procedure and
sutures were placed to close the incision site. Post operative medication was
prescribed to soothe the pain however, the patient did not remember the name
of the pain medication prescribed and stated that she only took the medication
for a few days (less than a week).

7. Review of Systems

a.

Neurological:

e In some cases, hypertension can present with neurological conditions
such as hemorrhagic strokes or hypertensive encephalopathy. This
can affect the oral cavity by causing inflammation that, with the
presence of plaque biofilm, may progress to loss of periodontal
support.

e Hypothyroidism has potential to cause neurological irregularities.
Oral manifestations include dysgeusia, macroglossia, poor periodontal
health, and delayed wound healing.

Psychological:

e The patient’s BMI of 34.8 kg/ m? places her in the range of obesity.
This can be associated with depression, anxiety, patterns of behavior,
and way of thinking. Obesity can cause gingival inflammation that
can then lead to bone loss and tooth loss.

Functional:

e Clenching and grinding have resulted in maxillary
and mandibular attrition of anterior teeth as well
as fractures on tooth # 16 and #31. With the
presence of plaque biofilm, excessive forces can
speed up the rate of periodontal destruction.

Respiratory: N/A
Cardiovascular: The patient was diagnosed with hypertension which is a
condition that causes the blood vessels to tighten and become narrow. To
compensate, a greater workload is thus required from the heart and blood
vessels. This can lead to other health problems such as heart attack and stroke
if the condition is not monitored and controlled. This can affect the oral
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cavity by causing inflammation that, with the presence of plaque biofilm,
may progress to loss of periodontal support. In addition, it is important to
consider hypertension medications that can have adverse reactions within the
oral cavity.
Dermatological: N/A
Gastrointestinal: N/A
Sexual: N/A
Hematological: N/A
Endocrine
e Hypothyroidism
k. Immunological: N/A

— o

8. Current Medication (Implication and Dental concerns)
a. Levothyroxine 50mg

Directions: Taken 1x every morning
Pharmacologic Category Thyroid Product
Local Anesthetic/VVasoconstrictor Precautions
No precautions with vasoconstrictor are necessary if patient is well controlled
with levothyroxine
Effects on Dental Treatment No significant effects or complications
reported
Effects on Bleeding No information available to require special precautions
Adverse Reactions
Cardiovascular: increased blood pressure
Central nervous system: fatigue, heat intolerance
Mechanism of Action Levothyroxine (T4) is a synthetic form of thyroxine,
an endogenous hormone secreted by the thyroid gland. T4 is converted to its
active metabolite, L-trilodothyronine (T3). Thyroid hormones (T4 and T3)
then bind to thyroid receptor proteins in the cell nucleus and exert metabolic
effects through control of DNA transcription and protein synthesis; involved
in normal metabolism, growth, and development; promotes gluconeogenesis,
increases utilization and mobilization of glycogen stores, and stimulates
protein synthesis, increases basal metabolic rate.

b. Metoprolol 50mg
Directions: Taken 1x every morning
Pharmacologic Category Antianginal Agent; Antihypertensive; Beta-
Blocker, Beta-1 Selective
Use
Hypertension: Management of hypertension. Note: Beta-blockers are not
recommended as first-line therapy (ACC/AHA [Whelton 2017]).
Local Anesthetic/Vasoconstrictor Precautions
No information available to require special precautions
Effects on Dental Treatment Metoprolol is a cardioselective beta-blocker.
Local anesthetic with vasoconstrictor can be safely used in patients medicated
with metoprolol. Nonselective beta-blockers (ie, propranolol, nadolol)
enhance the pressor response to epinephrine, resulting in hypertension and
bradycardia; this has not been reported for metoprolol. Many nonsteroidal
anti-inflammatory drugs, such as ibuprofen and indomethacin, can reduce the
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hypotensive effect of beta-blockers after 3 or more weeks of therapy with the
NSAID. Shortterm NSAID use (ie, 3 days) requires no special precautions in
patients taking beta-blockers.

Effects on Bleeding No information available to require special precautions
Adverse Reactions Frequency not always defined.

Central nervous system: fatigue (1% to 10%)

Mechanism of Action Selective inhibitor of betal-adrenergic receptors;
competitively blocks betal-receptors, with little or no effect on beta2-
receptors at oral doses <100 mg (in adults); does not exhibit any membrane
stabilizing or intrinsic sympathomimetic activity

HydroCHL OROthiazide 25mg

Directions: Taken 1x day every morning

Pharmacologic Category Antihypertensive; Diuretic, Thiazide

Local Anesthetic/VVasoconstrictor Precautions

No information available to require special precautions

Effects on Dental Treatment Key adverse event(s) related to dental
treatment: Hypotension; Patients may experience orthostatic hypotension as
they stand up after treatment; especially if lying in dental chair for extended
periods of time. Use caution with sudden changes in position during and after
dental treatment.

Effects on Bleeding No information available to require special precautions
Adverse Reactions

N/A

Mechanism of Action Inhibits sodium reabsorption in the distal tubules
causing increased excretion of sodium and water as well as potassium and
hydrogen ions

Ramipril 20mg

Directions: Taken 1x day every morning

Pharmacologic Category Angiotensin-Converting Enzyme (ACE) Inhibitor;
Antihypertensive

Local Anesthetic/VVasoconstrictor Precautions

No information available to require special precautions

Effects on Dental Treatment Key adverse event(s) related to dental
treatment: Patients may experience orthostatic hypotension as they stand up
after treatment; especially if lying in dental chair for extended periods of
time. Use caution with sudden changes in position during and after dental
treatment. An angiotensin-converting enzyme (ACE) Inhibitor cough is a dry,
hacking, nonproductive cough that can potentially interfere with longer dental
procedures if patient has this side effect.

Effects on Bleeding No information available to require special precautions
Adverse Reactions

Central nervous system: fatigue (2%)

Mechanism of Action Ramipril is an ACE inhibitor which prevents the
formation of angiotensin Il from angiotensin I and exhibits pharmacologic
effects that are similar to captopril. Ramipril must undergo enzymatic
saponification by esterases in the liver to its biologically active metabolite,
ramiprilat. The pharmacodynamic effects of ramipril result from the high-
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affinity, competitive, reversible binding of ramiprilat to angiotensin-
converting enzyme, thus preventing the formation of the potent
vasoconstrictor angiotensin 11. This isomerized enzyme-inhibitor complex has
a slow rate of dissociation, which results in high potency and a long duration
of action; a CNS mechanism may also be involved in the hypotensive effect
as angiotensin Il increases adrenergic outflow from CNS; vasoactive
kallikreins may be decreased in conversion to active hormones by ACE
inhibitors, thus reducing blood pressure

e. Potassium Chloride 8mg
Directions: Take 1x day with meal
Pharmacologic Category Electrolyte Supplement,
Oral; Electrolyte Supplement, Parenteral
Local Anesthetic/Vasoconstrictor Precautions
No information available to require special precautions
Effects on Dental Treatment No significant effects or
complications reported
Effects on Bleeding No information available to
require special precautions
Adverse Reactions
N/A
Mechanism of Action Potassium is the major cation of
intracellular fluid and is essential for the conduction of
nerve impulses in heart, brain, and skeletal muscle;
contraction of cardiac, skeletal and smooth muscles;
maintenance of normal renal function, acid-base balance,
carbohydrate metabolism, and gastric secretion

*Adverse reactions of all medications are listed only as they pertain to
patient.

9. Baseline Vital Signs

BP: 138/88 mm Hg
b. P:64bpm
c. R:18bpm
d
e

o

T: 96.5°
SpO2: 96%

10. ASA status with rationale
a. ASAII
b. Rationale:

e Blood pressure reading of 138/88 mm Hg indicates the patient is
stage | hypertensive.

e Patient is allergic to Penicillin.

e Patient’s current medications include Levothyroxine, Metoprolol,
Hydrochlorothiazide, and Ramipril which are taken to control
hypertension and hypothyroidism. These conditions are
considered controlled conditions without substantive functional
limitations.



e BMI of 34.8 falls within (30<BMI<40) of the obesity range.

IV. Clinical Examination (Pre-Treatment)
*This data MUST be obtained at first appointment or before any other step

1. Extra-and-Intra Oral Examination
*Include, set of 12, pre-treatment photos
e Extra Oral Examination and Findings

o Eyes, hands, face, anterior auricular lymph nodes, posterior auricular
lymph nodes, occipital lymph nodes, scalp, ears, parotid gland,
submandibular lymph nodes, submental lymph nodes,
sternocleidomastoid, supraclavicular lymph nodes, thyroid gland, and
larynx/trachea are all WNL.

o TMJ assessments and oral habits

Muscle palpation: WNL

Mandibular movement: Deflection to the right side upon
opening

Joint function/sound: Asymptomatic popping on the left side
Excursive movements (lateral and protrusion/retrusion):

- Lateral (Right side): 8mm, WNL

- Lateral (Left side): 8mm, WNL

- Protrusion: 7mm, WNL

Tooth mobility: Class I: #18
Tooth Structures:

- Clinical evidence of clenching and grinding due to worn
tooth enamel on cusps of mandibular premolars and
molars, attrition on mandibular anterior teeth, fractured
teeth #16 and #31, and class | mobility of tooth #18.

Radiographic signs:

- Generalized widening of PDL

- Radiographic evidence of attrition on mandibular
anterior teeth

- Secondary trauma from occlusion: When the adaptive
capacity of the periodontium have been reduced by
previous bone loss or systemic disorders.

- Generalized horizontal bone loss

- Localized vertical bone loss between #9/#10, #13/14,
#14/#15, #18/#19

- Cratered bone defect between #19/21

- Missing #1, #3, #4, #17, #20, #32

- Mesial drift #18/#19 due to missing #20

- Visible radiographic evidence of generalized subgingival
calculus

- Crown-to-Root Ratio:

o Generalized 1:2
o Localized 1:1 on #8, #14, #15, #23-26



= Presence of oral habits:
- Clenching and grinding

e Intra Oral Examination and Findings

©)

Lips, cheeks, and pharynx are WNL.

o Tooth Arch Discrepancies

=  Maximum Opening: 47mm
= Qverbite: N/A
= Underbite: N/A
= Qverjet: Imm
= Open bite:
= space of #3, #4, #13, and #20
= open contact between #14/#19, #15/#18 due to mesial
drift of #18 and #19 as a result of missing #20.
Crosshite: N/A
= Facial profile: Mesognathic

o Occlusal Classification

o

O O O O

= Right Canine: Class Il

= Right Molar: Unidentifiable due to missing #3

= Left Canine: Class Il

= Left Molar: Class |
Gingival description:

= Maxillary Free Gingiva: pink, soft, smooth, rolled borders

= Maxillary Attached Gingiva: pink, edematous, glossy with loss

of stippling

= Mandibular Free Gingiva: pink, soft, rolled borders

= Mandibular Attached Gingiva: pink, edematous, glossy

= Generalized loss of interdental papilla
Visible supragingival calculus on the facial and lingual surfaces of
mandibular anterior teeth
MGI: N/A
Plaque Index: 55.7%
Probing Depth: Generalized 2-3mm pockets with localized 4-7mm
pockets
BOP: 17%
Recession: Generalized 2-3mm of recession with localized 1 and 4mm
CAL: Generalized 3-4mm with localized 5-7mm
Furcation: Class Il on Lingual aspect of #18, #19 and Buccal aspect of
#30, #31.

e ldentification of findings on hard tissues:

o

Attrition on the maxillary anterior teeth and the maxillary first
premolars

Attrition on the mandibular anterior teeth

Worn enamel cusps on mandibular premolars and molars



o Abfraction: #5, #11-13, #21, #28

o Visible cavitation on the mesial surface of #11 and exposed root tip of
#13

o Retained root tip #13

o Fractures present on the mesiolingual surface of #16 and the lingual
surface of #31

e Possible cultural/ethnic influencing factor(s):

o The patient acknowledged chewing Canels gum on a regular basis.
Canel’s gum is a Mexican gum made with sugar and other artificial
flavors.

o Diet high in carbohydrates (i.e., rice, pasta, bread) puts the patient at
high risk of caries.

o Level of education is limited due to cultural upbringing. Patient’s
knowledge in dental care is limited.



Before Treatment



Before Treatment

e

Right (Buccal) vie'

-

Right (Palatal) view

Right (Lingual) view

Left (Lingual) view
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2. Plague (Baseline Date, PI1) include 2-3 pictures of disclosing

*Provide copy of Plaque Index

West Los Angeles College
Health Science Division
Department of Dental Hygiene
Process Evaluation Form

PLAQUE INDEX

Student NamoNumber:_ TTII

0| Tiarte
Date: {{[2“]07
Instructor: _ \/ L {6500

Attempt: Feedback (1? 2™ 3w
1

Process Evaluation

Pass

No
Pass

Notes

- PE form ready / Student name, date, and attam;;t filled in

- Discusses rationale, benefit, and outcome of disclosing and
plaque index for patient

- Prepares all necessary armamentarium

- Neatly discloses patient's teeth

' - Identifies plaque on similar teeth surfaces as instructor
- Calculates plaque index identified by student and instructor
correctly

- Student's calculation is within 10% difference of instructor's

- Demonstrates professional patient management

- Demonstrates professional behavior and uses dental terminology

- **Maintains infection control throughout entire evaluation

***= Indicates critical criteria. If competency is not met, student wil

receive a summary evaluation grade of “0”.

STUDENT FINDINGS
Buccal
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Show your calculation here: *r - ,] l 6 X |00 X “JU = % :
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v
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Buccal .
Show your calculation here: % X l 0 U / e 64’ ‘ g 1 2
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Student required constant
Student demonstrated Student d d | Student d d3 Student required guid: unable to
correet sequence and 1-2 minor errors and miner errors, requirved i di ated 4 I task. Stud
proper technique quired minimal guid but corrected with | errors, difficulty made morc than 4 errors or
without guidance. guidance. verbal feedback. completing task. ONE critical error.
ﬂ ] 2 ‘»_/'
s L@ 7.0
Instructor Signature Grade
Plaque Index -2021
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*Include 2 — 3 photos of disclosed plaque

Right (Buccal) View
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Calculation: Plaque Index = # of teeth surfaces recorded with plaque x 100
# of teeth x 4
Plague Index = 58 x 100
104
Plaque Index = 55.7%

The plaque index calculation (seen above) demonstrates the amount of plaque
formation on the surfaces of the patient’s teeth. Undisturbed plaque on teeth produces
acids that can begin to infect the surrounding tissues leading to inflammation that
causes gingivitis. If left untreated, gingivitis may progressively worsen to periodontal
disease. In addition, undisturbed plaque acids lead to an increased risk of caries that
destroy enamel and, without treatment, slowly penetrate the dentin before infecting
the pulp.

The patient presents with generalized plaque accumulation with a plaque index score
of 55.7%. This serves as a demonstration to show the patient and clinician areas
within the oral cavity that require more oral hygiene attention both in the dental chair
as well as with oral home care. Modified home care routines were demonstrated and
new dental aids were recommended (discussed in detail in the oral hygiene evaluation
section).



Clinician

3. Periodontal Assessment (Must be graded) & Radiographic Interpretation
*Include copy of periodontal probing

. Initial Exam

28
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Probing depth:
o Generalized pocket measurements of 2-3mm
o localized 4mm pockets:
= #2 DB, MB, ML, DL
= #7DL, ML
= #8DB, ML, DL
= #10DB
= #11DB
= #12DB, DL
= #13DB, DL
= #15DL
= #16 MB, DL, ML
= #18DL, DB, MB
= #19DL
= #21 DB, ML
= #23 DF
= #26 DF
= #27 DF
= #28MB
= #31MB,DL
o Localized 5mm pockets
= #8 MF
= #12 MF
= #15DB, ML
= #18L
= #19DB
= #29DL
= #30 ML
= #31L
o Localized 6mm pockets
= #14DB
= #18 ML
= #29 ML
= #31 ML
o Localized 7mm pockets
= #15MB
= #30DL



*Provide copy of the graded Periodontal Evaluation PE

West Los Angeles College
Department of Dental Hygiene

Student Name 'f\'W@\ HﬂH’@

Date_! IM[%

Process Grading Form

Instructor /)] NPT

Periodontal Evaluation

CoPlpur

Grade: ﬂ

Clinical Assessment

No
Pass

Pass

Notes

Discusses the patient's periodontal history——,

**Assesses attachment loss; roccssi@l)icn}Jurcation, mobility,
mucogingival involvement oned

**Assesses discase activity; MBI, BOP’s, tissue description (magm{l
and attached gingival, alveolar mucosa)

Identifies all local contributory factors (anatomic and traumatic
factors)

Identifies all host response factors and systemic risk factors

i?%?%

Interpret radiographs

No
Pass

g
é

Correlates radiographic findings with clinical findings

Identifics the type and extent of bone loss

Identifies and correlates furcation invasion areas

Determines crown to root ratio

Identifics the periodontal ligament and correlates to clinical findings

Correlates bone appearance with disease activity

Notes and discusses pathology or other radiographic findings

Dental Hygiene Diagnosis and Treatment Plan

No
Pass

Notes

Assesses an appropriates periodontal diagnosis and AAP
classification of Stages with Rationales.

Determines an appropriates treatment plan

Identifies the need for consultations or referrals

Determines an appropriates Supportive Periodontal Therapy
interval

y VI

Discusses the treatment prognosis

. -3

Uses appropriate professional terminology

Manages patient care and complete assessment in a timely manner

**Communicates with patient regarding periodontal status

VERRS]E T 7] [TERRRR

%mﬁqp&w

** These asterisks indicatc critical criterin. When asterisk criteria are not performed correctly, summary evaluation prade will be “0".
Summary Evaluation

a4 413 2 1 0
Student Student demonstra Student demonstrated 3 | Student required Student required
demonstrated 1-2 minor errors an minor errors required constant guidance, constant guidance,
correct sequence required minimal guidance but corrected | demonstrated 4 errors, | unable to complete
and proper uidance. with verbal feedback difficulty completing task. Student made
technique without task more than 4 ervors or
guidance. ONE critical error.
Faculty Signature: \-%»«4«/7

Form 14 Periodontal Evaluation - Rev. 2019
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Periodontal Evaluation:
e Clinical Assessment

(@]

O

O O O O

Periodontal History: Patients last dental hygiene appointment was three
years ago. Full mouth scaling and root planing were performed during that
appointment.
CAL: Generalized 3-4mm with localized 5-7mm
Probing Depth: Generalized 2-3mm with localized 4-7mm
Furcation: Class Il on Lingual aspect of #18, #19 and Buccal aspect of #30,
#31.
Mobility: Class | #18
Mucogingival Involvement: N/A
BOP: 17%
Tissue Description:
= Maxillary Free Gingiva: Pink, soft, smooth, rolled borders
= Maxillary Attached Gingiva: pink, edematous, glossy with loss of
stippling
= Mandibular Free Gingiva: pink, soft, smooth, rolled borders
= Mandibular Attached Gingiva: pink, edematous, glossy

e Radiographic Interpretation (pulp cavity, alveolar bone, lamina dura, alveolar crest,
pdl space, etc.)

o

Correlates radiographic findings with clinical findings:
Clinical evidence > Radiographic evidence

= Recession - loss of supporting structures/bone loss

= QOcclusal forces - widening of PDL

= Open embrasure spaces - bone loss

= Probing depths = bone loss and furcation involvement

= Missing teeth > mesial drift
Identifies the type and extent of bone loss: Generalized horizontal bone loss
with localized vertical bone loss
Identifies and corelates furcation invasion areas: Furcation: Class 11 on
Lingual aspect of #18, #19 and Buccal aspect of #30, #31.
Determines crown-to-root ratio: Generalized 1:2 with localized 1:1 on #8,
#14, #15 and mandibular anterior teeth
Identifies the periodontal ligament and correlates to clinical findings:
Generalized widening of PDL correlates with maxillary and mandibular
attrition on the anterior teeth as well as fractured teeth #16 and #31.
Correlates bone appearance with disease activity: Generalized areas with
active disease are visible clinically and radiographically due to
shadowy/less dense appearance of bone in interproximal spaces.
Notes and discusses pathology or other radiographic findings: No pathology
noted



e Dental Hygiene Diagnosis and Treatment Plan
o Assesses an appropriate periodontal diagnosis and AAP classification of
Stages with Rationales: Generalized Stage 111 with Localized Stage IV

o Determines an appropriate treatment plan: 4 Quads SRP with Anesthesia
and periodontal re-eval 4-6 weeks later

o ldentifies the need for consultations or referrals
o Determines an appropriates supportive periodontal therapy interval
o Discusses the treatment prognosis: Fair depending patient compliance

4. Three (3) Intra-oral photos, using intra-oral camera, depicting specific

areas of concern (ie: abfraction, severe recession, visible furcation,

craze/fracture, etc.).

These are NOT part of, or in place of, the general pre and post treatment photographs.
*Provide information and rationale for concern

Intra-oral photos

Rationale for concern

Post treatment photo

1. This photo was taken two weeks after scaling the
lower right quadrant and almost 4 weeks after scaling
the lower left quadrant. It is evident that plaque has
begun to reaccumulate during the previous weeks and
that OHI recommendations should be reinforced.

2. The patient has generalized recession that is
clinically prominent on the mandibular anterior teeth.
Recession facilitates the accumulation of plaque if
good oral hygiene is not maintained, and proper use of
interdental aids are not applied. Without proper home
care the remaining supporting tissue will continue to
destruct, and the function of the remaining dentition
may become compromised.

1€




1. The patient clenches and grinds her teeth which is
putting a substantial amount of pressure on the teeth
causing attrition and, as pictured, abfraction. If left
untreated, the abfraction will continue to grow larger
and put the tooth at risk for caries formation, infection,
or tooth loss.

2. To treat the abfraction, the patient may consider
visiting the DDS to have composite resin material
placed over the area and have a nightguard made to
protect the teeth from further wear.

1. Missing teeth #3 and #4 were extracted due to caries
approximately 5 years ago with no intent to restore the
missing teeth. The adjacent teeth can become affected
by drifting into the space, becoming loose, and/or
affecting the bite. The bone is also affected and at risk
for resorbing since there is no longer a tooth in its place
to receive the stimulation that is required to maintain a
healthy supporting bone structure.

2. The patient can visit the DDS to discuss restoration
options which may include removable prosthesis, a
bridge, or implant(s).

V. Dental History and Caries Examination

1. History of dental exam, treatment, and hygiene visits

a.
b.

f.

Last dental exam: 3 years ago
Last dental x-rays: BW’s taken 3 years ago
Patient does not recall date of last FMX

Last dental cleaning: Scaling and Root Planing approximately 3 years ago.
- Patient did not maintain routine maintenance appointments after scaling

and root planning.
Restorations: #2 MOL Amalgam, #10 MFL Composite, #14 O Amalgam,
#15 O Amalgam, #16 O Amalgam, #18 OB Amalgam, #19 OB Amalgam,
#29 O Amalgam, #31 OB Amalgam were done within the last 5-7 years.
Patient could not state an approximate date.
Extractions:
- Teeth #1, 17, and #32 were extracted 32 years ago due to severe decay.
- Tooth #20 was extracted 11 years ago due to severe decay.
Teeth #3 and #4 were extracted 5 years ago due to severe decay.
- Tooth #16 was extracted 2 months ago due to lingual fracture.
- Root tip of tooth #13 was extracted two months ago.
Root Canal: #10 was treated with endodontic therapy approximately 5 years
ago.

2. Present Status

o Patient presents with generalized plaque and calculus on supragingival
and subgingival areas, generalized horizontal bone loss with localized
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vertical bone loss, generalized probing depths of 2-3mm with localized
4-7Tmm pockets, generalized 2-3mm of recession, generalized 3-4mm of
CAL with localized 5-7mm, furcation involvement class 11 on lingual
aspect of tooth #18 and #19, and buccal aspect of #30 and #31. Patient
also presents with mobility class | on tooth #18.

3. Existing caries and quality of restorations (type and location), Caries Index
(DMFS — Decay, Missing, and Filled Surfaces)

e Dental Exam:

o

o

O O O O O ©O

Possible carious lesion/fractures present:
= #11 M Class Il caries
= #13root tip
=  #16 ML fracture
= #31L fracture
Metallic restorations:
=  #2 MOL Amalgam
- Good Condition/Acceptable
#14 O Amalgam
- Good Condition/Acceptable
=  #15 0O Amalgam
- Good Condition/Acceptable
= #16 O Amalgam
- Fractures and needs referral to DDS
= #18 OB Amalgam
- Good Condition/Acceptable
= #19 OB Amalgam
- Good Condition/Acceptable
= #29 O Amalgam
- Good Condition/Acceptable
#31 OB Amalgam
- Tooth has mesiolingual fracture and needs referral to
DDS
Synthetic (composite) restorations:
=  #10 MFL Composite
- The margins of the restoration are not flush with the
natural tooth. It is not aesthetically pleasing and it
appears discolored in comparison with the natural tooth.

Inlays: N/A
Onlays: N/A
PFM’s: N/A
Bridge(s): N/A
Dental Implant(s): N/A
Other treatment:
= #I10RCT

Caries Index (DMFS) (Obtained during initial screening/assessment appointment)
« D -2 teeth with clinically visible caries
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« M -3 missing teeth (extracted) due to severe decay
(third molars not included)
* F -9 teeth with amalgam or composite fillings

1 2 3 4 5 § 7 & 8 10 11 12 13 14 15 1g
X[ Fm[mM F[ D o[ F]F]F
x| F F M| F|F

0 18 18

32 31 30 29 M X»F % B M 23 2 I 17

*After scaling the upper left quadrant and lower left quadrant, the patient visited the dentist

for extraction of the retained root tip of #13 and extraction of fractured tooth #16. Post
treatment DMFS is seen below.

Caries Index (DMFS) (Post extractions of tooth #13 and #16)
» D - 1tooth with clinically visible caries
* M -4 missing teeth (extracted) due to severe decay)
(third molars not included)
» F— 8 teeth with amalgam or composite fillings

1 2z 3 4 5 & 7 2 5 10 11 12 13 14 15 18
X[ F[Mm]m Fl D M F]FJx
x| F F M| F]F|x
32 31 30 28 28 27 26 25 24 23 23 21 20 18 18 17

4. Evaluation of radiographs for caries and restorative needs
*Provide a clear image, or attach a digital copy, of diagnostic FMX
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Missing teeth #3, #4, and #13 should be restored to prevent alignment issues, added
stress on occlusion, further bone loss, and to prevent adjacent teeth moving into these
spaces. Patient should discuss replacement options with DDS.

The root tip of #13 that is seen radiographically has already been extracted.

There is existing caries on the mesial surface of tooth #11. This should be treated as
soon as possible to prevent further penetration into the dentin and risk of infection.
There is radiographic evidence of maxillary and mandibular attrition on anterior
teeth. A nightguard is suggested to prevent further grinding and enamel wear.

V1. Oral Hygiene Evaluation (Pre-Treatment)
*Be specific, descriptive, and informative, include rationale where applicable

1. Patient’s skill level

2.

a.

Poor

Patient’s knowledge and awareness of dental and periodontal diseases

a.
b.

Patient was not aware of proper brushing and flossing techniques.
Patient was not aware of interdental aids like proxabrushes and end tuft tooth
brushes.

Obijectives developed during OHI (based on patient’s needs and current dental status)

o0 o

f.

g.

Modified bass technique 2x day

C-Shaped flossing 1x day

Use Tepe proxy brushes for embrasure spaces

Use End-tuft tooth brush for distal surfaces of most posterior teeth

Receive 5% Fluoride Varnish at each re-care maintenance appointment every 3
months

Substitute Canels Gum for Sugar Free Xylitol or Ice Breakers

Referral to DDS to address root tip, fractured teeth, and caries

Oral Hygiene Instruction (Process grading)
*Provide copy of the graded OHI PE
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West Los Angeles College Studen[ troe m Ye/f ﬂ—ﬂ ﬁ—e

Department of Dental Hygiene Date,
Process Grading Form Instructor. P
Oral Hygiene Instruction - Caries Risk Assessment (CAMBRA) assessment Grade: 4
Preparation Pass No Pass
Explains the benefits of oral hygiene instruction and caries risk assessment to patient Ci’”
Establishes appropriate patient/operator positioning Pt neldt beatleg
Uses verbal and nonverbal communication skills to establish patient/provider relationship Cuer|?
Assessment Pass No Pass
Assesses the patient’s current oral hygiene status and caries risk by interview, clinical Q/
observation and assessment form.
Uses saliva test if available Co
Disclose and determine the Plaque Index if applicable. It allows the patient to self-evaluate. Cov”
Asks the patient to demonstrate brushing, flossing, and other oral care techniques (22
Assesses patient’s oral structure, occlusion, tissue contour, types of the embrasure and manual C"‘/
dexterity
Determines dental knowledge of the patient (s~
Interpretation and Plan Pass No Pass
/ -
Interprets appropriate risk level using a risk assessment form (% gt ( Caics’ ) G’
Customizes the oral health care plan based on the patient’s ne d status &/
Selects appropriate preventive aids and products for the risk level (Include options for
antimicrobials, fluoride, |, sealan frequen radiographs and enmggsegg
services) »7.4“%, m«; ,%.,, 454‘ Mr « /478 2
4 0 7 = ‘l v a : ~: 7 Z 22 L e rd .
Implement and Instruction l/4 Pass No
Pass
Discusses disease concepts and engages patient Chnr
Discusses goal and technique to improve oral hygiene status and caries risk status Casi
Demonstrates appropriate tooth brushing method, flossing method, Interproximal cleaning &//
method, and other preventive homecare agents
Demonstrates by using the tell-show-do approach (4]
Allows patient to give feedbacks and evaluates the patient’s ability to perform recommended
instruction G|
Professionalism Pass No
Pass
Provides instruction and demonstration in a caring manner G
Manages patient care and provides service in a timely manner within 15 minutes, [
Documents patient's oral hygiene status and specific OHI instruction given to patient in _
patient’s record. O‘/
**Appropriate protective wear and infection control throughout the process. W/
** These asterisks indicate critical 2. When a k criteria are not performed correctly, summary evaluation grade will “0”.
Summary Evaluation m?
1 3/ z\ 1 °
Sudent e student dent Student required
demonstrated demonstrated 1-2 yomtw 3 constant guidance, Sion ":m;: to:nstant
correct sequence minor errors and inor errors demonstrated 4 m :k
and proper | required minimal equired guidance errors, difficulty Stnd:n S il tand
technique without guidance. but corrected with completing the task AToNs o ONE mm uw' . sae
| guidance. | verbal feedback ~ .

Form #13 Oral Hygene In i AMBRA 2021



CARIES RISK ASSESSMENT FORM — CHILDREN AGE 6 AND OVER/ADULTS
Date:_|| l i ’?/Z Assessment Date: _{| | ﬂgl 1 Is this (please circle)baseling’or recall

Please use this form with your patient and explain their caries risi. Give the filled out form to the patient as reference.

”NQ[E; Any one YES in Column 1 signifies likely “High YES = CIRCLE

Risk” and an Indication for bacteria tests 1 | 2 T 3 |comments:
1._Risk Factors (Biological Predis; actors B
(a) Has active dental decay in the past year 6
b) F 3 times/day) between-meal snack ” g
ue >
i e Types: AVPle) | BAnana
(c) Drinks sports beverages ~ N{ # times/day:

| (d) Recreational drugftobacco/alcohol use NI

() Saliva-Reducing factors (medications/radiation/systemic)
() Child or adolescent has special heaith care needs |0

| (9) Orthodontic appliances NI

2. Protective Factors BUUC

(a) Home/work/school in fluoridated community [ DAY G
(b) Fluoride toothpaste at least 2x daily [f| 10

(c) Fluoride mouthrinse (0.05% NaF) daily

(d) 5000 ppm F fluoride toothpaste daily

(e) Fluoride vamish in last 6 months N |

(f) Chiorhexidine prescribed/| Wk each month
during the last 6 months 0, 7)

| (9) Xylitol gum/lozenges 4x daily last 6 months ~ (N

(h) Calcium and phosphate paste during last 6 months N{
3. ase Indicators - ical Examination

(a) Visible cavities or radiographic penetration of the dentin
(b) Radiographic proximal enamel lesions (not in dentin)

(c) White spots on smooth surfaces ‘fgg

() Restoration in the last 3 years 7, f]||( -V?:UL

B(E|@)Ed) d

_Zip Code: 4001'1
# timesiday: 4X_ AV
WX Wm@ "

(e) Plaque is obvious on the teeth and/or gums bleed easily (YES)
(f) Visually inadequate saliva fow N YES
(g) Exposed roots N YES
(h) Deep pits and fissures ‘{c 4 YES
(i) New remineralization since last visit (List teeth):

LOwW

Overall Caries Risk (circle):

MODERATE
| EXTREWE RISK=HIGH RISK + SEVERE SALIVARY GLAND HYPOFUNCTION———="
[ Bacteria/Saia Tost Results: ___ MS: 8 Flow Rate: __miimin,__ Date:

Self-management goals: 5 Since Las! it:

1.Moaaﬁa' ] mﬁm\s g‘BCI/H’IWI 72 New Camta:ll-:: . (21"
2. Fnde prduets D Ol
5. TeTe \nferdertal brvdngs Reforra Needs: Xtvaut-+1% vlkt=Hp,

31| MFL Carles il Lfiactun
#a| ML :ﬁ,nd_uremm-mlcu&
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VII. Nutritional Analysis

1. Three-day dietary analysis
Thursday

@c FOOD  Zg EXERCISE s BIOMETRIC

Kellogg's, Special K Cereal, Original 1.5
Milk, Whole 15
Turkey Sandwich, with Mayo 1

Spanish Rice, Mexican Rice, without Meat

Pinto Beans, Cooked from Dried 1

SR N N N I

General Walking, Light 20

Friday
e FOOD A EXERCISE ?o BIOMETRIC

Milk shakes, thick vanilla

Chili, Chile, Relleno with Cheese, Fried
Pinto Beans, Cooked from Dried

Spaghetti Noodles, White, Cooked in Salted
Water
Ground Beef, Onion and Chili, Pima Indian

Mixed Vegetables, Broccoli, Cauliflower and
Carrots

» & 8 & @ &®

General Walking, Light

Saturday

W@o FOOD  #p EXERCISE o BIOMETRIC

S

Weight 189

Yagurt, Greek, nonfat, strawberry, Chobani 1
Bananas, Raw 1

Eggs, Cooked 1
Finto Beans, Cooked from Dried 1
Chicken Breast, Skinless 1
Spanish Rice, Mexican Rice, without Meat 1

Mixed Vegetables, Broccoli, Cauliflower and
Carrots

» & 888 & @

General Walking, Light 30

2. Special needs of nutrition (Pregnancy or special diet etc.)

30

a. No special needs reported

o NOTE

cup, whole pieces
cup

sandwich

cup

cup, whole pieces

minutes

o NOTE

floz
each - chili

cup, whale
pieces

cup
cup
cup, cut pleces

minutes

o NOTE

Ibs
=530 0z

large - 8" to 8 7/8"
long

medium
cup, whole pieces
small

cup
cup. cut pleces

minutes

18018
22326
449 44

18315

264,53

318.08

434691

366.79

3318

364,96

434

120

121.04

GB2
244,53
1B1.65

18315

434

kcal
keal
kcal
keal
kcal

kcal

kcal

kcal

kcal

kcal

lecal

lecal

keal

kcal

kcal

kcal
kecal
kcal

kcal

kecal

keal



3. Complete analysis of carbohydrate intake

Thursday

Energy Summary

‘ 1281 ‘ ~ 1mM 430
‘ keal ’ kecal keal

Consumed Burned Remaining
Macronutrient Targets

Energy 1281 (1191 net) keal /1711 keal 75%
Protein 74.59/106.99 70%
Net Carbs 138.4g/19259 72%
Fat 37.99/57.0g 66%

Highlighted Nutrients

104% @ 71% 4?9 56%' 118% 249% 75%
Fiber Iron Wit A Folate

Calcium vit.C Wit.B12 Potassium
General
Energy 12B0.6 kcal  GENMMMNN 75%
Alcohal 00g NIT
Caffeine 0.0mg MNIT
Water T64.6 g a 28%
Carbohydrates
Carbs 1B06g CE—— 5%
Fitver 22049 I 105%
Starch 9539 NIT
Sugars 347q NIT
Net Carbs 13849 L] 72%
Lipids
Fat 3799 L | BB%
Monounsaturated 104 g NIT
Palyunsaturated Tag NIT
Omega-3 g I 104%
Omega-6 53g | 48%
Saturated 158g N nfa
Trans-Fats l4g A nfa
Chalesterol 159.0 mg NIT
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Protein

Protein
Cysting
Histidine
Iscleucine
Leucine
Lysing
Methionine
Phenylalanine
Trreonine
Tryptophan
Tyrosine

Valine

Vitamins

B1 (Thiamine)

B2 (Ribotavin)

B3 (Niacin)

BS (Pantothenic Acid)

B6 (Pyridoxine)

B12 (Cobalamin)
Folate
Vitamin A
\fitamin C
Vitamin D
Vitamin E
Vitamin K

Minerals
Calcium
Gopper
Iron
Magnesium
Manganese
Fhosphorus
Potassium
Selenium
Sodium

Zinc

7459
094g
20qg
359
604g
49g
1649
369
294g
1049
264qg
39g

23mg
16 mg
16.0 mg
3.9 mg

18 mg

2849
9974 ug
3329 g

424 ma
29251V

57 mg

28.2 g

857.4 mg
0.Bmg
22.0mg
2112 mg
22mg
1062.5 mg
19555 mg
101.0 ug
1399.5 mg
7.3mg

L] 70%
O 06%
A e85
A—— 213%
SR 66%
A 1s1%
AR 200%
A 253%
A 172%
O 224%
A a7
— 192%

S 208%
1%
O 4%
— 78%
A 7

9%

G 249%

L | 48%
L 57%
L | 495
L 8%
- 3%

O %
O 2%
G 275%
L B6%
G 125%
S 152%
L] 5%
D 1B4%e
I 93%
9%



Friday

Energy Summary

(\
1860
kcal

Consumed

’

Macronutrient Targets

Energy

Protein
Net Carbs

Fat (O

Highlighted Nutrients

162% 178% 73% 107% 291% || 240% 215% 108%
Fiber Iron vitA Vit.C Folate

Calcium

General
Energy
Alcohol
Caffeine

Water

Carbohydrates

Fiber

Starch

Sugars
Net Carbs

Lipids
Fat
Monounsaturated
Folyunsaturated
Omega-3
Omega-6
Saturated
Trans-Fats

Chaolesterol

> m
kecal
Burned Over
1860 (1770 net) kcal / 1711 kcal 109%
93.69/106.9 88%
17969119259 93%
T.3q/57.0g 125%

Vit.B12 Potassium

1859.9 keal D 109%

00g NIT
0.0 mg NIT
860.2¢9 - 2%

21409 D 10058
3Llg S 1e2%

10229 NIT

612 g NT

7969 S 945

Nig LBl
26.4 g NIT
629 NIT
11g I 97%
b4iig L | 40%
304qg O nia
17g CEE nla
358.4 mg MNIT
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Protein

Protein
Cystine
Histidine
Isoleucine
Leucing
Lysine
Methionine
Phenylalanine
Trreanine
Tryptophan
Tyrosine

Valine

Vitamins
B1 (Thiamine)

B2 (Riboflavin)

B3 (Niacin)

B5 (Pantothenic Acid)
BE (Pyridoxine)

B12 (Cobalamin)
Folate

Vitamin A

WitaminC

Vitamin D

Witamin E

Vitamin K

Minerals
Calcium
Copper
Iron
Magnesium
Manganese
Phosphorus
Potassium
Selenium
Sodium

Zinc

936 g
129
2649
bibg
7649
Blg
19g
459
39qg
12g
30g
509

16 mg

18 mg

Namg
34 mg
17mg
5849
8612 g
7550 ug
218.9 mg
2198 U
57 mg

867 ug

8827 mg
1.3mg
14.3mg
286.2 mg
26mg
1368.5 mg
28301 mg
1300 ug
12208 mg

13.9mg

I Ba%
O 1645
S 7%
S 272%
G 2%
R 1e8%
A 229%
R 317%
S 225%
A 286%
A 210%
A 245%

— 143%

165

G 85%
O 68%
s
e 240%
o 5%
A 108%
. 292%
- 7%
L 38%
S 95%

L] 4%
O 148%
e
. 89%
A 142%
O 196%
A 10
S 238%
8%
1735



Saturday

Energy Summary

g

962

kecal

Consumed

’

&~ 1 749
kecal keal
Burned Remaining

Macronutrient Targets

Energy
Protein
Net Carbs

Fat

962.0 (872.0 net) keal / 1711 keal
73.89/106.9g
108.691192.5g

15.2g/57.0g

Highlighted Nutrients

136% 109%
Fiber Iron
General
Energy
Alcohol

Caffeine

Water

Carbohydrates

Carbs

Fiber
Starch
Sugars

Net Carbs

Lipids
Fat
Monounsaturated
Palyunsaturated
Omega-3
Omega-6
Saturated
Trans-Fats

Chaolesterol

32% 84% 109% \69 4% 91%
Folate

Calcium Wit A Vit.C Vit.B12

962.0 keal
0.0g
0.0 mg

Bl4.9g

13730

2879
551¢
43509

108.4 g

15.2g
Shg
329
05g
20g
429
079

253.4mg

56%

69%

56%

7%

Potassium

L] 565
NIT
NIT
- 30%

L 643

G 1362
NIT
NIT

— 56%

NIT
NIT

48%

18%
S nfa
O nfa

NIT

3C



Protein

Protein
Cystineg
Histiding
Isoleucine
Leucing
Lysine
Methionine
Fhenylalanine
Thraonine
Tryptophan
Tyrosing

Valine

Vitamins

B1 (Thiaming)

B2 (Ribafiavin)

B3 (Miacin)

BS (Pantothenic Acid)

BE (Pyridoxing)
B12 {Cobalamin)
Folate

Witamin A
\itamin C
Vitamin D
Witamin E

Witamin K

Minerals
Calcium
Copper

Iran
Magresium
Manganese
Prospronus
Fotassium
Selenium
Sodium

Zinc

« Average daily kilocalories

o The three day diary nutritional analysis measured an average kilocalorie

7iBg
08g
l8g
3lg
479
46g
1ég
28Bg
289
07g
l9g

32g

17 mg
1.2mg
181 mg
3B mg
21mg
15 g
456.7 ug
588.3 ug
B20mg
43510
4.9 mg

732ug

387.2 ma
08 mg
B8 mg

2183 mg
21mag

B82.4 ma

2384.9 mg
746 g
443 4 mg

54 mg

consumption of 1,367 kcal/day.

Patient exceeded daily average on one occasion

101%
151%
188%
131%
142%
171%
201%
149%
168%
133%

157%

155%

107%

129%

1463%
63%%
4%
B4%E
1092
7%
32%

B1%

32%
9%
N0
68%
N7%
126%
92%

136%

8%

The report generated and included in this report was generated based

on a 7-day nutritional analysis. However, only three days are being

considered.
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« Inadequacies and excesses

o

o

(@]

On average the patient is consuming foods that are high in fat, protein, and
carbohydrates.
Inadequate food group
= N/A
Exceeded
= Fat (72% average)
= Carbohydrates (73% average)

« Carbohydrate Analysis

©)

Fermentable carbohydrates are cariogenic due to the sugar and/or sweeteners
contained within the food that is absorbed by bacteria to produce acid.

Foods containing high-fructose corn syrup, fructose syrup, corn sugar, maize
syrup, crystalline fructose, glucose syrup, and corn syrup solids.

Cariogenic foods consumed by patient:

= Bread
e Contains sugars and starch
= Cereal
e Presweetened cereals contain sugars
= Rice
e Contains sugars and starch
= Pasta

e Contains sugars and starch
= Banana’s
e Contains starches
= (Canel’s Gum
e Contains sugars and other artificial flavors

o Exposures
Forms of | When eaten | Day 1 Day 2 Day 3 Total
sugar
Liquid With meals | 2 1 3
Between
meals
Solid Withmeals |1 1 2 4
Between 1 1 1 3
meals
Grant Total = 3 (Sugar in liquid form)
Grand Total = 7 (Sugar in solid form)
3 X _20min = 60 + 3days = 20
Liquid Exposure pH below 5.5 Acid Production Daily liquid acid
Production
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. 7 . X .40 min . = . 280 . + 3days = . 93 :
Solid Exposure pH below 5.5 Acid Production Daily liquid acid
Production
Total daily acid production = 20 + . 93 . = 113 min
Liquid acid Solid acid Total time tooth is
Production total Production total exposed to acid daily

4. Nutritional focus and recommendations, including rationale.
e Limit carbohydrate intake

o Rationale: Carbohydrates can trigger bacteria in the mouth to create acid
that can harm the enamel surface of teeth. Excessive amounts of
carbohydrate intake may lead to caries, especially when they are in the
mouth for prolonged periods of time.

e Substitute Canel’s Gum for sugar free alternatives such as Xylitol or Ice
Breakers

o Rationale: Bacteria in the oral cavity metabolizes sugars to produce
acids that cause demineralization. Substituting Canel’s Gum with sugar
free alternatives will protect the teeth.

¢ Rinse with water after meals to counteract acidity of foods.

o Rationale: Rinsing with water will immediately remove food debris and
sugar that is left over after eating.

e Do not consume more than the daily recommended calories.

o Rationale: Consuming excess calories will increase the amount of food
particles that can be left behind within the oral cavity and increases the
risk of attracting harmful bacteria.

e Consume sugar and starches (i.e. bread, pasta, rice) in moderation.

o Rationale: Limiting sugar and starches protects your teeth against
plaque build up which causes inflammation and damage to the enamel
surface of the teeth.

VIII. Fluoride Analysis

1. Current usage of fluoride (Type, amount, supplemental, the fluoride concentration
of water in the city where patient lives)
a. Current Use of Fluoride
e Colgate Total — Used 4x day
o Contains 0.454% of Stannous Fluoride to protect
against cavities, gingivitis, and sensitivity.
e Crest Pro Health Advanced — Used 2x day
o Contains 0.02% Sodium Fluoride to protect against
cavities.
e Sparklets water — Drinks 2-3 80z glasses of water daily
o Contains up to 1.0mg/L of Sodium Fluoride



e Patient does not drink tap water.
https://nccd.cdc.qgov/DOH _MWEF/Default/WaterSystemDetails.aspx

Water System
Name City Of Los Angeles
ID CA-1910067

Is this Water System Fluoridated?

Q Yes Fluoride Concentration
0.70 mg/L
What does this mean?

This water system adjusts the fluoride level to the recommended level for the prevention of tooth decay.

Water System Type Water Source County Population Served

Community Mixed Los Angeles (Primary) 3,913,278

Source Information:

The U.S. Department of Health and Human Services recommends a level of 0.7 milligrams per Liter (mg/L) of fluoride in your drinking
water. This is the level that prevents tooth decay and promotes good oral health. For additional information on fluoride in drinking water
please visit the CDC Water Fluoridation Page.

Note: Information on this page has been provided by the State. Verify this information with your local water utility, or with your local or

state health department.

2. ldentification and rationale of fluoride focus

Continue using Colgate Total but reduce the use to 2x day to prevent
overbrushing, enamel wear, and over application of fluoride. The
continued use of this product containing stannous fluoride is effective in
preventing bacteria accumulation. However, the patient does present with
small localized white spots on the smooth surfaces of some teeth which
may be an indication of excessive fluoride use or vitamin deficiency.
Patient may brush a third time, if needed, without toothpaste.

Continue using Advance Pro Health Mouthwash to protect against
cavities and eliminate residual food and debris but limit the amount used
to the recommended mL per use.

Continue drinking Sparklets water to hydrate the body as well as obtain
the benefits of its fluoride concentration.

5% Fluoride Varnish is recommended at recare maintenance
appointments with the hygienist every 3 months. It is the most effective
method of fluoride application and at a greater concentration than home
care products, it provides greater benefit with one application to patients
that are at high risk of developing caries.
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IX. Caries Risk Assessment

1. CAMBRA Assessment (Must be graded)
a. Caries risk prognosis (discuss reasoning)
e The patient is at high risk for caries due to having active dental decay

within the past

year, having visible clinical and radiographic evidence of

caries penetration into the dentin, obvious clinical evidence of plaque on
the teeth, clinical evidence of white spots on the smooth surface of teeth,
and having restorations placed within the last two years.

b. Result of CRT Bacterial Test (If applicable)

e N/A

c. Provide recommendations based on patient’s assessment
¢ Self-management goals
o Modified Bass Technique

o C-Shap

To effectively achieve a thorough cleaning and remove
plaque.
The modified bass technique was demonstrated by
clinician and replicated by the patient.
Helps to stimulate the blood flow within the gingiva to
promote healing.
This method will help improve the patient’s overall oral
health over time.
Brush at least twice a day
e At least 30 minutes after breakfast in the morning
e At nighttime before bed
ed Flossing
Effectively helps to remove plaque from interproximal
spaces and hard to reach areas by wrapping the floss
around each mesial and distal surface of teeth to cover
more surface area.
Gentle up and down motions were demonstrated to help
avoid gingival irritation in areas with tight contacts.
Modified C-shaped flossing using a floss pick was also
demonstrated to help the patient reach the most posterior
interproximal spaces.
The C-shaped method was demonstrated by clinician using
traditional floss and the modified C-shaped method was
demonstrated by clinician using a floss pick. Both methods
were replicated by patient to remonstrate understanding.
Floss at least once a day

o Fluoride Products

5% Sodium Fluoride Varnish application following re-care
maintenance every 3months.

Re-mineralizes and strengthens tooth enamel

Helps reverse or arrest the early progression of caries

o Tepe Interdental Brushes

Can be more effective in plague removal than flossing
alone



= Great for plague removal in open embrasure spaces or
small spaces created due to mesial drifting of a tooth into
the open space
= Use at least once a day
o End-Tuft Toothbrush
= Effective for brushing hard to reach areas
e Most posterior distal surfaces of teeth (molars)
o (i.e., teeth #2, #15, #18, #31)
e Distal surfaces of teeth when adjacent teeth are
missing
o (i.e., teeth #5 and #12)
e Referral needs
o Extraction of root tip #13
= Recommended to protect the exposed tooth from further
disease/infection
= Extraction will protect the adjacent teeth from the spread
of disease/infection
o #31 ML Fracture
= Treatment will protect the tooth against pain and infection
that can spread to adjacent teeth.
o #16 L Fracture
= Treatment will protect the tooth against pain and infection
that can spread to adjacent teeth.
o #11 MFL Caries
= The carious lesion will progressively get worse over time
which can lead to unrestorable damage and possible
infection.
o Nightguard
= Recommended to protect teeth from further damage of
excessive forces due to clenching and grinding
= Prolongs the longevity and aesthetics of your teeth with
proper oral hygiene

d. Provide education and written information on caries control and management.
= To prevent future caries the following is suggested:
= Routine brushing 2x day at morning and night time
= Flossing 1x day
= Use of mouth rinse containing fluoride 1x day
= 3-month maintenance re-care hygiene appointments
= 5% Sodium Fluoride at each re-care appointment
= Substitute gum for sugar free alternative such as xylitol or
ice breakers
= Reduce carbohydrate intake
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*Provide copy of graded CAMBRA Assessment PE

West Los Angeles College Studen oe m ”/{ ‘H—ﬂ H_e

Department of Dental Hygiene Date
Process Grading Form Instructor,

Oral Hygiene Instruction - Caries Risk Assessment (CAMBRA) assessment Grade: 4.0
Preparation Pass No Pass

Explains the benefits of oral hygiene instruction and caries risk assessment to patient
Establishes appropriate patient/operator positioning PE nld
Uses verbal and nonverbal communication skills to establish patient/provider relationship

L
7

Assessment

Assesses the patient’s current oral hygiene status and caries risk by interview, clinical
observation and assessment form.

Uses saliva test If available

Disclose and determine the Plaque Index if applicable. It allows the patient to self-evaluate.
Asks the patient to demonstrate brushing, flossing, and other oral care techniques

Assesses patient’s oral structure, occlusion, tissue contour, types of the embrasure and manual
dexterity

Determines dental knowledge of the patient

No Pass

Interpretation and Plan No Pass
7

Z
Interprets appropriate risk level using a risk assessment form ﬁ% ?é.. ( Caces’)
Customizes the oral health care plan based on the patient’s ne d status
Selects appropriate preventive aids and products for the risk level (Include options for
antimicrobials, fluoride, |, sealan frequen radiogra WQW
services) W%éﬁm md)‘ %—m ,45 frites G’/fa

A ;g......a‘,
Implement and Instruction

Discusses disease concepts and engages patient

RS 18 F| R SRR [RER

-

No

Discusses goal and technique to improve oral hygiene status and caries risk status
Demonstrates appropriate tooth brushing method, flossing method, Interproximal cleaning
method, and other preventive homecare agents

Demonstrates by using the tell-show-do approach

Allows patient to give feedbacks and evaluates the patient’s ability to perform recommended
instruction

Professionalism P

Provides instruction and demonstration in a caring manner

Manages patient care and provides service in a timely manner within 15 minutes,
Documents patient's oral hygiene status and specific OHI instruction given to patient in
patient’s record.

**Appropriate protective wear and infection control throughout the process.

** These asterisks indicate critical 2. When a: criteria are not performed correctly, summary evaluation grade will *0",
Summary Evaluation

NN AN

4 :'/ z\ 1 0

demonstrated demonstrated 1-2 onstrated 3 constant guidance,
correct sequence minor errors and OF eITors demonstrated 4 E:M";i:‘;:':'em

and proper required minimal equired guidance errors, difficulty s‘;p S tide than4
technique without | guidance. M but corrected with | completing the task | e HHITECE MOte a4
|_guidance. verbal feedback :

Sudent o student ?ﬂ‘ﬂ" Tnlentremied | o euired cotistint
in

Form #13 Orsl Hygiene InstractionCAMBRA 2021



CARIES RISK ASSESSMENT FORM — CHILDREN AGE 6 AND OVER/ADULTS

Date:_| V0 Assessment Date: ||| L Is this (please circle)Baseline’or recall
Please use this form with your patient and explain their caries risk. Give the filled out form to the patient as reference.
NOTE: Any one YES ifies likely “High YES = CIRCLE
Risk” and an indication for bacteria tests 1 | 2 | 3 |comments:
1. R actors (Biological Predis actors
(a) Has active dental decay in the past year 6
#timesiday; "]~
(b) Frequent (> 3 times/day) between-meal snacks YES
Types: APPIC | Banana
(c) Drinks sports beverages  (N{ YES # times/day:
| (d) Recreational drug/tobacco/alcohol use  NJ YES
(e) Saliva-Reducing factors (medications/radiation/systemic) YES
(f) Child or adolescent has special health care needs N0 YES
(9) Orthodontic appliances NI YES

2. Protective F BULe

(a) Home/work/school in fluoridated community \f p’mym-f\(

(b) Fluoride toothpaste at least 2x daily ['f|#11'¢.

(c) Fluoride mouthrinse (0.05% NaF) daily

(d) 5000 ppm F fluoride toothpaste daily

() Fluoride vamish In last 6 months N |)

(f) Chlorhexidine prescribed/ each month

during the last § months |
| (9) Xylitol gum/lozenges 4x daily last 6 months ~ )

(h) Calcium and phosphate paste during last 6 months N

3. ase Indicators - ical Examination

(a) Visible cavities or radiographic penetration of the dentin

(b) Radiographic proximal enamel lesions (not in dentin)

(c) White spots on smooth surfaces ‘fgc,

(d) Restoration in the last 3 years 7 f]||( #VL

(e) Plaque is obvious on the teeth and/or gums bleed easily

(f) Visually inadequate saliva flow N [

(g) Exposed roots N

(h) Deep pits and fissures ‘{cg

(i) New remineralization since last visit (List teeth):

MODERATE LOW

[ Bacteria/Sairva Test Results: MS: 8. Flow Rate: ___miimin.___ Date: ]
Self-management goals: ; Since Last Visit:
1. Modff ﬁd ass Tecnnique, New Cavitation: (21"
; New White Spot Lesions: IN
2. Finde prdvts Dental Pain: @l

5. Tefe \nerdental brvghes

Referral Needs: 4|7 mﬂ'-’np)
31| MFL Caries #w Lfactun

# 6' M L ﬁ’ﬂ crvremwmucm

3¢



X. Dental Hygiene Treatment Plan

1. Smoking Cessation program recommendations. (if applicable)

a. N/A
2. Recommendation of sealant application (provide rational)
a. N/A

3. Consideration of possible implications of systemic conditions.

a. Hypertension and medications used to treat hypertension may cause a change
in the size and shape of gums, especially when there is the presence of plaque
biofilm. In the case of inflammation or infection in the oral cavity, this can
cause an increase blood pressure because of the increase of sympathetic
activity. In addition, poor oral health can interfere with the control and
treatment of hypertension. Hypertension also causes vasoconstriction of the
blood vessels. In this case, | will not use another vasoconstrictor such as
epinephrine during dental treatment.

b. Hypothyroidism can cause poor periodontal health, altered tooth morphology,
and delayed wound healing. Other characteristics like macroglossia, dysgeusia,
and delayed eruption are also common however, they do not pertain to the
patient in this cases.

c. Obesity correlated with a poor nutrition in combination with poor oral health
can lead to gingivitis and periodontal conditions. People with obesity are also
more likely to suffer from periodontal disease than people that are not obese.

d. Be mindful that patient is allergic to Penicillin and notate this in patient file as
well as referral documents.

4. Consideration of possible implications of local factors/conditions

a. The presence of plaque is a local contributory factor in periodontal disease. As
plaque begins to harden it becomes calculus. Calculus is porous and contains a
variety of bacteria that can absorb toxins that will contribute to destruction of
the periodontium.

b. Malocclusion makes it challenging to clean the interproximal spaces. In
addition, it affects the patient’s bite. This leads to an increase in plaque
accumulation which progresses to periodontal disease.

c. Anatomical features can make oral hygiene challenging in difficult to reach
areas (i.e., furcation involvement present on the buccal aspect of #18, #19, #30,
#31).

d. Occlusal trauma as a result of clenching and grinding have caused injury to the
teeth causing fractures on tooth #16, tooth #31 and attrition on mandibular
anterior teeth and maxillary anterior teeth.

5. Possible implications of medications on oral health.

a. Long term use of Levothyroxine has affected the oral cavity due to recurring
infection at the gingival crevice.

b. Metoprolol, Hydrochlorothiazide, and Ramipril have not had dental
implications on the patient. However, taking these medication do cause
orthostatic hypotension so it is important to keep this in mind when adjusting
the patients position during and after dental treatment.

c. Potassium supplements: N/A

6. Physical limitation or disability
a. N/A
7. Referral to a DDS and other medical discipline (provide reasoning)



a. Physician referral

©)

It has been 3 years since the patient was last seen by the physician. It is
important to stay up-to-date with regular check ups to monitor and control
hypertension. Lifestyle changes and/or new medication may be needed. If
left unmonitored, it can lead to other serious health concerns.

Medications for hypothyroidism need to be monitored on a consistent
basis as adjustments to dosages and medications may be needed.

Obesity is a concern because it causes health and oral risks. Seeing a
physician regularly can benefit the patient by being referred to a
nutritionists or recommending other courses of action to help prevent
diabetes, heart disease, and stroke.

b. DDS Referral

O

Extraction of root tip #13
= Recommended to protect the exposed tooth from further
disease/infection
= Extraction will protect the adjacent teeth from the spread of
disease/infection
#31 ML Fracture
= Treatment will protect the tooth against pain and infection that can
spread to adjacent teeth.
#16 L Fracture
= Treatment will protect the tooth against pain and infection that can
spread to adjacent teeth.
#11 MFL Caries
= The carious lesion will progressively get worse over time which
can lead to unrestorable damage and possible infection.
Nightguard
= Recommended to protect teeth from further damage of excessive
forces due to clenching and grinding
= Prolongs the longevity and aesthetics of your teeth with proper
oral hygiene

8. Rationale for the treatment plan and patient needs (provide reasoning)
a. Treatment Plan

@)
@)
@)

Full mouth scaling and root planning
Local anesthesia: Mepivicaine, no epi.
4-6 week periodontal re-evaluation

b. Rationale

@)

@)

Patient requires scaling and root planning to eliminate periodontal
inflammation and remove causal factors such as plague and calculus
which are found in generalized supragingival and subgingival areas.

9. Goals and Objectives of the dental hygiene treatment

o

o

The goal of scaling and root planning is to create and maintain oral health
with proper function and teeth that are aesthetically pleasing.

The objective to attain this goal involves multiple dental visits. The first
visit involved the initial assessment appointment where all pertinent
information was gathered and collected. The subsequent 4 appointments
involves scaling and root planing by quadrant with local anesthesia (3%
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Mepivicaine, no epinephrine). The last appointment involves re-

evaluation 4-6 weeks after the last scaling and root planing appointment

During the re-evaluation, de-plaquing may be required, new data is
collected and gathered, and depending on the healing of periodontal
pockets, the administration of Arestin may be recommended.

10. Treatment plan: Complete Dental Hygiene Diagnosis and Care Plan
(numbers of appointments and sequence of treatment, etc.)
a. Medical Assessment
o 64-year-old, adult, Hispanic, female
o Medical Precautions: High Blood pressure,
Hypothyroidism, Penicillin Allergy
o Medications:

Levothyroxine 50mg taken 1x every morning for
hypothyroidism.

Metoprolol 50mg taken 1x every morning for
treatment of hypertension.

Hydrochlorothiazide 25mg taken 1x every morning
for treatment of hypertension.

Ramipril 20mg taken 1x day every morning for
treatment of hypertension.

Potassium Chloride 8mg taken 1x day with meal for
electrolyte supplementations.

o ASA Il due to blood pressure, medications, and penicillin

allergy

b. Dental history:

o Caries:

#2 MOL, #10 MFL, #14 O, #15 O, #16 O, #18 OB,
#19 OB, #29 O, #31 OB were treated 5-7 years ago
due to caries.

#1, #17, and #32 were extracted due to caries 32
years ago

#20 was extracted 11 years ago due to caries

#3 and #4 were extracted 5 years ago due to caries
#13 root tip was extracted two months ago due to
caries

#11 M has current caries

o Periodontal

Patient has history of scaling and root planing ~3
years ago.

o Last Dental Visit: 3 years ago

Reason for visit: Evaluation and Hygiene Services
(SRP)

o Last Radiographs: BWSs/Pas 3 years ago
c. Oral Assessment

o Extra/Intra Oral Exam Findings: WNL

o Occlusal Classification
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= Right Canine: Class Il
= Right Molar: Unidentifiable due to missing
opposing tooth
= Left Canine: Class Il
= Left Molar: Class |
= Overbite: N/A
=  OQOverjet: Imm
= Crosshite: N/A
= Maximum Opening: 47mm
= TMD: Asymptomatic popping on left side and
deflection to the right side upon opening
Special Dental Prostheses (Dentures, Implants, etc.): N/A
Caries Risk Assessment/ Defective Restorations:
=  #11 M caries
=  #13 retained root tip with caries
Gingival Description (Color, Consistency, Contour,

Texture)
= Maxillary Free Gingiva: Pink, soft, smooth, rolled
borders

= Maxillary Attached Gingiva: pink, edematous,
glossy with loss of stippling
= Mandibular Free Gingiva: pink, soft, smooth, rolled
borders
= Mandibular Attached Gingiva: pink, edematous,
glossy
Probing, BOP’s and Exudate:
= Probing Depth: Generalized 2-3mm pockets with
localized 4-7mm pockets
= BOP: 17%
= Exudate: N/A
Recession and Mucogingival Involvement:
= Recession: Generalized 2-3mm of recession with
localized 1 and 4mm
= Mucogingival Involvement: N/A
Furcations: Class Il: Buccal surface of tooth #18, #19, #30,
and #31
Mobility: Class | tooth #18
Periodontal Classification: Generalized Stage 111, Localized
Stage IV
WLAC Calculus Code: 4-Medium on URQ, ULQ, and
LLQ. 5-Medium Heavy on LRQ
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Dental Hygiene
Human Needs

Patient’s Needs

Goal and Care Plan

Chief Complaint

- Patient wants to fix fractured teeth
and remove retained root tip

- Patient also wants a dental
cleaning

- Refer patient to DDS for treatment
of fractured teeth and retained root tip
- Perform full mouth Scaling and
Root Planing with local anesthesia for
patient comfort

Protection from
health risks

- Medical conditions include
hypothyroidism, hypertension, and
allergy to Penicillin.

- Treatment recommendations are
suitable to protect against further
progression of periodontal disease.

- Treatment recommendations also
protect against interference of thyroid
hormone production and
hypertension.

- There will not be any use or
recommendations to take Penicillin
during or after treatment.

Freedom from
head and neck
pain

- Patient has a low pain tolerance
and has stated that she does not like
visiting any health facilities

- Pain free treatment and easy to
follow recommendations that are
also pain free.

- Patient does not have any other
concerns pertaining to her head and
neck.

Treatment recommendations include
anesthesia

- Will provide comfort during
subgingival instrumentation

OHI recommendations are pain free
- Brushing with an electric toothbrush
- Brush distal surfaces of posterior
molars with an end tuft toothbrush

- Flossing with traditional floss using
C-shaped method

- Flossing with Proxybrush in large
embrasure spaces

- Mouth rinse (which one
recommended?) (Fluoride?)

- Sugar Free Gum

Wholesome facial
image

The patient reports feeling
dissatisfied with the appearance of
her teeth because she can visibly
see the calculus in the interproximal
spaces of the mandibular anterior
teeth when she smiles.

- Appearance of the gingiva will
improve

- Appearance of the teeth will
improve

- Patient will understand and see the
difference in her oral health after
supra and subgingival calculus has
been removed.

- Facilitates maintenance
interproximally

Skin and mucous
membrane
integrity of head
and neck

- Patient is concerned with the
space between her teeth and the
gingival inflammation present.

- There is no concern with the head
and neck regions.

Protects against the progression of
periodontal disease

- Reduced pocket depths

- Reduced gingival
inflammation/appearance

- Reduced BOP




- Sugar Free Gum to replace Sugary
Gum (Canel’s Mexican Gum)

- Wrigley’s EXTRA Gum

- Ice Breakers

- Epic Xylitol Gum (comes in
different flavors)

- Disrupts tooth-eating acid

attacks as they happen

Biologically sound
and functional
dentition

Fractures

Root tip

Carious Lesion(s)
Furcation Involvement
Malocclusion

- Referral to DDS to address fractured
teeth, retained root tip, carious
lesions, and malocclusion.

- Full mouth scaling and root planing
to prevent the progression of bone
loss and furcation involvement.

Conceptualization
and problem
solving

Patient doesn’t understand why
there is plaque and calculus present
as she states she brushes routinely
on a daily basis.

Educating patient and allowing
patient to feel comfortable enough to
engage and ask questions regarding
her treatment and OHI
recommendations.

Responsibility for
oral health

- No dental exam or dental hygiene
services within the last three years
- Inadequate plaque control

- Inadequate understanding of
periodontal disease

- Inadequate oral hygiene home
care routine/ techniques

Communication

- Explained treatment to patient and
involved her in treatment planning
and implementation

- Patient understanding of treatment,
treatment outcomes, and
responsibility of continued oral
hygiene home care

- Plaque control

- Calculus removal

- Recall maintenance visits

- Referral to DDS for extraction of
root tip, extraction of fractured teeth,
and treatment of carious lesion

Appointment Plan

Appointment

Date/Interval

Procedures:

1. Screening

Initial Appointment Vitals

FMX

Medical Assessment
EO/OI Examination

Restorative Assessments
Periodontal Assessments

2. ULQ SRP

One week later Vitals

Medical Assessment

EO/IO Examination
Reassessment

Before and After Intraoral Photos
Plaque Index
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Present Treatment Plan

ULQ Scaling and Root Planing
- Hand Scale

20% Benzocaine Topical

3% Mepivicaine, no epinephrine
- PSA, 0.9mL
- AMSA, 1.4mL

3. LLQ SRP

One week later

Vitals

Medical Assessment

EO/10 Examination

Reassessment

Plaque Index

LLQ Scaling and Root Planing
- Hand Scale

20% Benzocaine Topical

3% Mepivicaine, no epinephrine
- 1A, 1.5mL
- Lingual block, 0.3mL
- Buccal block, 0.3mL

4. LRQ SRP

One week later

Vitals
Medical Assessment
EO/10 Examination
Reassessment
Plaque Index
LRQ Scaling and Root Planing
- Magnetostrictive and Hand Scale
20% Benzocaine Topical
3% Mepivicaine, no epinephrine
- 1A, 1.5mL
- Lingual block, 0.3mL
- Buccal block, 0.3mL

5. URQ SRP

One week later

Vitals

Medical Assessment

EO/IO Examination

Reassessment

Plaque Index

URQ Scaling and Root Planing
- Hand Scale

20% Benzocaine Topical

3% Mepivicaine, no epinephrine
- Supraperiosteal, 0.6mL
- AMSA, 1.4mL

6. Re-eval

4-6 weeks later

Vitals

Medical Assessment

EO/IO Examination
Reassessment

Evaluate the need for Arestin
Before and After Intraoral Photos




Plaque Index
De-plaque

- Hand Scale
Polish
Fluoride Varnish

Maintenance

3 months later Vitals

Medical Assessment

EO/10 Examination

Reassessment

Periodontal Maintenance
- Hand Scale

Polish

Fluoride Varnish

11. Vitals at each appointment

a.

First Appointment: Assessment
o BP:138/88 mm Hg
= Hypertension Stage |
o P:64bpm
o R:18bpm
o T:96.5°
o SpO2:96%
Second Appointment: ULQ SRP with Local Anesthesia
o BP:136/84 mm/Hg
= Hypertension Stage |
P: 62 bpm
R: 14 bpm
T:98.3°
Sp02: 99%
hird Appointment: LLQ SRP with Local Anesthesia
BP: 138/86 mm/Hg
= Hypertension Stage |
o P:64bpm
o R:16 bpm
o T:975°
o Sp02:97%
Fourth Appointment: LRQ SRP with Local Anesthesia
o BP:132/86 mm/Hg
= Hypertension Stage |
P: 66 bpm
R: 14 bpm
T:96.5°
Sp02: 97%
Fifth Appointment: URQ SRP with Local Anesthesia
o BP:136/84 mm/Hg
= Hypertension Stage |
o P:72bpm
o R:16 bpm
o T:97.1°

o 40 o o o

o O O O
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o SpO2: 96%

f.  Sixth Appointment: Periodontal Re-evaluation
o BP:138/84 mm/Hg

= Hypertension Stage |

o P:60bpm
o R:18 bpm
o T:97.5°
o Sp02:97%

12. Oral hygiene instruction at each appointment (be specific, include rationale)

Before initial oral hygiene instructions:

Intra-oral photos with disclosing solution were shown to patient to demonstrate areas
with plaque. Patient attested to brushing and flossing regularly and stated she did not
know why there was so much plaque and calculus. I thought perhaps this may be true to
an extent and perhaps the patient simply doesn’t have the correct technique. I asked the
patient to demonstrate her brushing technique and sure enough there were a lot of areas
being missed during brushing. There was a lot of unorganized movement of the
toothbrush in the mouth and it was a clear indication to me that there was a lot to work
on.

It was explained to the patient that undisturbed plaque adheres to the surface of teeth and
uses saliva as a means for colonization, nutrition, and transportation. The sugars that are
stored within plagque give off exposures to acids that are harmful to the periodontium.
When we leave this plaque undisturbed in the oral cavity, it begins to mineralize and
become calculus. The mineralization process can occur in as little as a few hours to a
few days.

We followed this discussion with radiographic evidence of subgingival calculus
deposits, bone loss, and furcation involvement to demonstrate to the patient the effect
that plaque and calculus have already had on her oral health.

a. During the assessment appointment | thought that it was important not to
overwhelm the patient with oral hygiene recommendations, so | began with the
two that | felt were the most important, brushing and flossing.

o Modified Bass Technique
= Using a soft bristled toothbrush angle bristles at a 45-degree angle
into the sulcus. Vibrate the bristles in a short back and forth
motion gently massaging the gingiva. Do not apply pressure to
avoid irritating the gingiva. Move the toothbrush across the arch
with the same overlapping back and forth motion. Then brush
downward (for maxillary teeth) and upward (for mandibular teeth)
to remove plaque biofilm. This method will provide gingival
stimulation which stimulates the blood flow to aid in getting rid of
bacteria. | recommended brushing at least twice a day. Once in the
morning (at least 30 minutes after breakfast) and once at nighttime
before bed.
o C-Shaped Flossing
= Using an 18-inch long piece of floss wrap each end around each
middle finger while leaving ¥ inch of floss between the fingertips.
Insert the floss in between the teeth in a gentle seesaw motion. Be
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careful not to force your way in between tight contact spaces to
avoid irritating the gingiva. Wrap the floss closely around each
proximal surface of each tooth making a C-shape and move the
floss in and up-down motion. This method will help get rid of
plaque biofilm in hard-to-reach areas where the bristles of the
toothbrush cant reach. A modified C-shaped flossing method was
also demonstrated to the patient with floss picks for the most
posterior teeth. | recommended flossing at least once a day.

b. During the second appointment we touched base on previous oral hygiene
recommendations and the patient affirmed that my previous
recommendations were being followed.

o Gum Substitution
= To add on, we discussed substituting Canel’s Gum for a sugar free
alternative like Ice Breakers or Xylitol. This will reduce the daily
sugar exposure on the teeth and will help prevent added acid
production that can be harmful to the oral cavity.
o Proxabrushes
= | recommended the use of interdental proxabrushes to help
facilitate flossing in open embrasure spaces to remove plaque
biofilm more effectively. | provided patient with samples of TePe
interdental brushes in various sizes for her use in her oral hygiene
home care routine.

c. During the third appointment | assessed plaque build up in the previously
scaled quadrant. We discussed the modified bass technique once again and
patient replicated my demonstration to show understanding.

= | introduced the end-tuft toothbrush to the patient to assist her
with reaching the distal surfaces of the most posterior teeth. An
end-tuft toothbrush was provided to the patient for her home use.

= | asked patient her thoughts on an electric toothbrush as | felt she
may benefit from it far greater than the manual toothbrush.
However, patient stated she was not interested in it due to the cost.
I did not continue discussing the electric toothbrush at this point.
Instead I reinforced the modified bass technique and advised
patient that, with proper use, the manual tooth brush will also
provide great benefit.

d. For subsequent appointments four and five, previous OHI recommendations
were reinforced.

e. Visit six: Periodontal re-evaluation appointment.

= The patient stated her daughter bought her an electric toothbrush
for Christmas. It has proven to be beneficial to the patient for
plague control. | advised patient to use the electric toothbrush at a
45 degree angle, just like the manual toothbrush, and move the
toothbrush head a long the arch. Other previous recommendations
were again reinforced.
13. Fluoride Recommendation (provide rational)

a. 5% Sodium Fluoride Varnish at re-care maintenance appointments

o Rationale: The primary mechanism of action includes preventing plaque
build up and enhancing remineralization of enamel. It is the most
effective fluoride option in protecting the enamel surface of teeth as it
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prolongs fluoride exposure for a few hours at a time. The patient is at a
high risk for caries, therefore application of fluoride varnish at a 3 month
interval is ideal for the patient.
14. Rationale for periodontal maintenance appointment interval and follow up visits
a. 3-month periodontal maintenance appointment interval

o Rationale: Due to the extent of bone loss, it is important to have routine
periodontal maintenance appointments at a 3-month interval. The harmful
bacteria begins to recolonize within 9-11 weeks and it is important that
professional intervention occur every 12 weeks to disturb the bacteria from
colonizing and causing further destruction of the periodontium. This also
prevents the need for periodontal surgery, prevents inflammation, prevents
the need for local anesthetic, and prevents the need for another scaling and
root planing treatment.

XI. Re-Evaluation & Post Instructions Status

1. Periodontal Re-Evaluation
*Include copy of periodontal probing
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*Include, set of 12, post-treatment photos

After Treatment

Right (Buccal) view

Palatal view

Right (Lingual) view

Left (Buccal) view
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2. Full mouth Plaque Index (Post instructions Date, PI) include picture of disclosing.
*Include copy of Plaque Index

vV

Calculation: Plaque Index = # of teeth surfaces recorded with plaque x 100
# of teeth x 4
Plaque Index = 34 x 100
96
Plaque Index = 35.4%

The patient’s plague index score showed an improvement of 20.3%. While this is
progress, there is still work to do to achieve adequate plaque control.
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*Include 2 — 3 photos of disclosed plaque

After Treatment

Right (Lingual) view

Left (Buccal) view

52



3. Patient compliance with recommended home care (oral hygiene/
prevention instructions/nutrition/referral).

o Compliance: Fair

o It was evident that patient made an effort to follow through with oral hygiene
recommendations. However, they were not followed routinely on a daily
basis as recommended as there was still moderate plaque accumulation and 4
areas where calculus was beginning to form again.

o Patient did visit the DDS for root tip extraction of tooth #13 and extraction of
fractured tooth #16. A future appointment for treatment of tooth #31 and #11
is pending for the near future.



XII. Discussions (Not outline format, essay format)

The overall treatment outcomes included reduced pocket measurements by 1-2mm,
reduction in plaque buildup by 20.3%, and a reduction in bleeding on probing by 11%. The
gingiva still appeared slightly inflamed and edematous due to the presence of plaque. However,
this is also likely due to the correlation of hypothyroidism and obesity with periodontal disease.
The patient recognized that she was overdue for a visit to her physician’s office and wanted to
remain active in taking care of her overall health, especially after learning about the correlation of
her systemic conditions and her oral health.

Prior to her participation in the project, the patient was not well informed with regard
to what oral hygiene instructions are suitable for her. She felt that brushing and flossing alone is
what needed to be done in order to maintain a healthy oral cavity. She was not aware that there
were specific brushing and flossing techniques that provide greater benefit than her current
technique. Furthermore, she was not aware of the systemic correlation between her medical
conditions which included high blood pressure and hypothyroidism with periodontal disease.
She was able to learn new techniques for taking care of her oral health and gain new knowledge
and understanding about her systemic health. She also learned about the cariogenic factors in
foods that are high in carbohydrates and the effects of acid exposure on the teeth. These foods
should be eaten in moderation and with minimum exposure to teeth. Patient also learned to rinse
with water after meals to counteract the acidity of foods.

During the re-evaluation appointment, | assessed that it was best for the patient to
remain on a 3-month maintenance recall as the level of periodontal destruction that has occurred
as well as the amount of plaque biofilm present required attention on a more frequent basis.
Periodontal pathogens begin to recolonize in the mouth within 9-11 weeks. Therefore, a 3-

month recall is ideal. During subsequent appointment, | could better treat the patient by
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reducing her time in the dental chair. If the patient presents with medium calculus again, I will
use a piezo to facilitate calculus removal. If | had the experience that | have now after a year of
scaling patients, | would have scaled two quadrants within one appointment. This will also
reduce the amount of time and visits needed to complete treatment. It wasn’t always easy for the
patient to travel to the clinic and her continued efforts demonstrate her desire to have a healthier
oral cavity.

The main goal that we set out to achieve was to see improvement in her overall oral
health. I believe this goal was met. However, there is still work to do to achieve and maintain a
healthy status. The patient needs to take one to two recommendations at a time and incorporate
them into her daily routine. Once she feels comfortable with these new techniques and dental
aids, she should continue incorporating the other recommendations. | believe the patient wants a
healthy oral cavity and | believe she is willing to do what it takes but education is progression

and it takes time.

XI11. Conclusions (Not outline format, research writing format at least 2 pages)

When evaluating periodontal health, we assess the teeth and supporting
structures such as the gingiva and alveolar bone. Gingival inflammation is an indication that
there is presence of plaque biofilm. At this stage gingival inflammation causes reversible
gingivitis. However, the indication for irreversible periodontal disease occurs when there is
bone loss. Treating periodontal disease at its early onset is vital to prevent the progression of
the periodontal destruction and preserve and maintain a healthy, functional and aesthetically
pleasing dentition. As we know, poor oral hygiene is harmful to the oral cavity and plays an
enormous role in the rate of progression of periodontal disease. However, the risks of

periodontal disease are not solely related to poor oral hygiene. Some medical conditions have
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their own correlation with oral health and outcomes of periodontal therapy, or lack thereof.

The patient was diagnosed with Hypothyroidism 8 years ago. It is a condition in which
there is a deficiency of thyroid hormones which control many of the body’s central roles such as
breathing, weight, and mood and has a bidirectional relationship with periodontal disease. This
is also a likely contributor to her current weight which places her within the range of obesity.
With hypothyroidism, the gingiva can appear diseased even without subgingival deposits. In
addition, “patients with hypothyroidism have increased subcutaneous or subepithelial
mucopolysaccharides which decreases the ability of small blood vessels to constrict resulting in
increased bleeding from gums” (Baiju, C., et al., 111). This supported the periodontal outcome
of the patient during re-evaluation as the gingiva still appeared diseased even though the amount
of plaque present was substantially reduced compared to her initial assessment appointment.
The amount of calculus present reduced from nearly half of every surface of every tooth down
to three surfaces during the periodontal re-evaluation appointment. Furthermore, there was also
healing with the reduction of pocket depths and decreased bleeding on probing.

Like hypothyroidism, obesity also has a bidirectional relationship to periodontal
disease. “So far, cross-sectional and longitudinal studies have been conducted, as well as some
meta-analysis, which assess the relationship between these two conditions that are so prevalent”
(Provinciali, L. S., & Fabri, G. M. C., 706). Obesity makes the patient more susceptible to
periodontal disease that is initially characterized in the oral cavity as inflammation and bleeding
on probing. This is in addition to nutritional choices high in carbohydrates, daily gum chewing
which contains added sugars, and inconsistent oral hygiene appointments. Patients with a high
BMI are also more likely to exhibit poor results to periodontal therapy due to lipoinflammation
that aggravates adipokines and cytokines to produce an overgrowth of periodontal pathogens
and inflammatory pockets. Based on the patient’s periodontal condition during her re-

evaluation appointment, she presented with localized areas of inflammation and marginalized
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rolled borders. This correlates with the article written by Provinciali and Fabri in stating that the
gingiva will still appear diseased.

The patient was also diagnosed with high blood pressure. There is a link between
periodontal disease and high blood pressure, however, it is more commonly suggested that
periodontal disease affects blood pressure and not the other way around. Nonetheless it is a
cardiovascular condition that should be monitored closely. This is also a greater reason to
maintain routine hygiene appointments to ensure the patients periodontal condition is under
control and will not affect her high blood pressure. Given the interest taken by the patient to
engage in her treatment planning and her efforts to follow through with oral hygiene
recommendations, prognosis is fair. In addition, articles related to her medical conditions all
suggest that while there is a correlation between periodontal disease and hypothyroidism,
obesity, and high blood pressure, all of these conditions can be monitored with routine check up
appointments with the physician and dental provider. This ensures taking action and

maintaining control of all medical and oral conditions for a happy and healthy lifestyle.

XIV. Summary (One paragraph, essay format)

I learned a lot throughout my experience treating this patient. It was my
first time treating a patient with mobility and furcation involvement. These areas
seemed to be the most challenging for me as | did not have a lot of experience. In these
areas | utilized my mini curettes (11/12 and 13/14). For the mobility on tooth #18 | had
to remind myself to apply gentle pressure. Furthermore, I could tell that the dental
chair was not the most desired place for my patient to be. She was overdue for a dental
cleaning and was interested in the services. However, there was a lot of information to
teach the patient about the condition of her oral health and what can be done to prevent

further periodontal destruction. I learned to listen to the patient, even in quiet moments,
57



and cater to her oral needs. | learned that it was best not to overwhelm the patient with
so much information all at once and instead, during each appointment, | provided the
patient with new information that was important and significant in helping her achieve
and maintain a healthy oral cavity. Through my own research | learned more about the
products | was recommending to my patient, including the placement of antibiotics. |
learned to carefully assess the pockets to determine the areas of healing that could still
benefit from minocycline HCI microspheres. | learned a lot about the medications she
is taking and learned to identify them easily in other patients taking the same
medications. This taught me about the type of questions I should ask patients when |
come across others with the same condition or medication(s). Lastly, I learned how to
scale medium to medium-heavy calculus around the distal line angles and lingual
surfaces of mandibular anterior teeth. Scaling off calculus was the fun part but still |
learned to detect residual calculus, scale deep pockets, and when to come up on my

fulcrum to remove calculus in deeper or hard to reach areas.
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6C



2. Copy of Human Needs and Treatment Plan Form

Dental Hygiene
Human Needs

Patient’s Needs

Goal and Care Plan

Chief Complaint

- Patient wants to fix fractured teeth
and remove retained root tip

- Patient also wants a dental
cleaning

- Refer patient to DDS for treatment
of fractured teeth and retained root tip
- Perform full mouth Scaling and
Root Planing with local anesthesia for
patient comfort

Protection from
health risks

- Medical conditions include
hypothyroidism, hypertension, and
allergy to Penicillin.

- Treatment recommendations are
suitable to protect against further
progression of periodontal disease.

- Treatment recommendations also
protect against interference of thyroid
hormone production and
hypertension.

- There will not be any use or
recommendations to take Penicillin
during or after treatment.

Freedom from
head and neck
pain

- Patient has a low pain tolerance
and has stated that she does not like
visiting any health facilities

- Pain free treatment and easy to
follow recommendations that are
also pain free.

- Patient does not have any other
concerns pertaining to her head and
neck.

Treatment recommendations include
anesthesia

- Will provide comfort during
subgingival instrumentation

OHI recommendations are pain free
- Brushing with an electric toothbrush
- Brush distal surfaces of posterior
molars with an end tuft toothbrush

- Flossing with traditional floss using
C-shaped method

- Flossing with Proxybrush in large
embrasure spaces

- Mouth rinse (which one
recommended?) (Fluoride?)

- Sugar Free Gum

Wholesome facial
image

The patient reports feeling
dissatisfied with the appearance of
her teeth because she can visibly
see the calculus in the interproximal
spaces of the mandibular anterior
teeth when she smiles.

- Appearance of the gingiva will
improve

- Appearance of the teeth will
improve

- Patient will understand and see the
difference in her oral health after
supra and subgingival calculus has
been removed.

- Facilitates maintenance
interproximally

Skin and mucous
membrane
integrity of head

- Patient is concerned with the
space between her teeth and the
gingival inflammation present.

Protects against the progression of
periodontal disease
- Reduced pocket depths
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and neck

- There is no concern with the head
and neck regions.

- Reduced gingival
inflammation/appearance
- Reduced BOP
- Sugar Free Gum to replace Sugary
Gum (Canel’s Mexican Gum)

- Wrigley’s EXTRA Gum

- Ice Breakers

- Epic Xylitol Gum (comes in
different flavors)

- Disrupts tooth-eating acid

attacks as they happen

Biologically sound
and functional
dentition

Fractures

Root tip

Carious Lesion(s)
Furcation Involvement
Malocclusion

- Referral to DDS to address fractured
teeth, retained root tip, carious
lesions, and malocclusion.

- Full mouth scaling and root planing
to prevent the progression of bone
loss and furcation involvement.

Conceptualization
and problem
solving

Patient doesn’t understand why
there is plaque and calculus present
as she states she brushes routinely
on a daily basis.

Educating patient and allowing
patient to feel comfortable enough to
engage and ask questions regarding
her treatment and OHI
recommendations.

Responsibility for
oral health

- No dental exam or dental hygiene
services within the last three years
- Inadequate plaque control

- Inadequate understanding of
periodontal disease

- Inadequate oral hygiene home
care routine/ techniques

Communication

- Explained treatment to patient and
involved her in treatment planning
and implementation

- Patient understanding of treatment,
treatment outcomes, and
responsibility of continued oral
hygiene home care

- Plaque control

- Calculus removal

- Recall maintenance visits

- Referral to DDS for extraction of
root tip, extraction of fractured teeth,
and treatment of carious lesion

Treatment Plan
Appointment Plan

Appointment

Date/Interval

Procedures:

1. Screening

Initial Appointment Vitals

Medical Assessment
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EO/Ol Examination
FMX

Restorative Assessments
Periodontal Assessments

2. ULQ SRP

One week later

Vitals

Medical Assessment

EO/10 Examination

Reassessment

Before and After Intraoral Photos

Plaque Index

Present Treatment Plan

ULQ Scaling and Root Planing
- Hand Scale

20% Benzocaine Topical

3% Mepivicaine, no epinephrine
- PSA, 0.9mL
- AMSA, 1.4mL

3. LLQ SRP

One week later

Vitals

Medical Assessment

EO/10 Examination

Reassessment

Plaque Index

LLQ Scaling and Root Planing
- Hand Scale

20% Benzocaine Topical

3% Mepivicaine, no epinephrine
- 1A, 1.5mL
- Lingual block, 0.3mL
- Buccal block, 0.3mL

4. LRQ SRP

One week later

Vitals
Medical Assessment
EO/10 Examination
Reassessment
Plaque Index
LRQ Scaling and Root Planing
- Magnetostrictive and Hand Scale
20% Benzocaine Topical
3% Mepivicaine, no epinephrine
- 1A, 1.5mL
- Lingual block, 0.3mL
- Buccal block, 0.3mL

5. URQ SRP

One week later

Vitals

Medical Assessment

EO/IO Examination

Reassessment

Plaque Index

URQ Scaling and Root Planing
- Hand Scale




20% Benzocaine Topical

3% Mepivicaine, no epinephrine
- Supraperiosteal, 0.6mL
- AMSA, 1.4mL

6. Re-eval

4-6 weeks later

Vitals
Medical Assessment
EO/IO Examination
Reassessment
Evaluate the need for Arestin
Before and After Intraoral Photos
Plaque Index
De-plaque
- Hand Scale
Polish
Fluoride Varnish

Maintenance

3 months later

Vitals

Medical Assessment

EO/10 Examination

Reassessment

Periodontal Maintenance
- Hand Scale

Polish

Fluoride Varnish
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3. Copy of the medical history form
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4. Copy of the oral hygiene progress form (Pl and MBI form)

West Los Angeles College Student Name/Number: ﬁ1 f 4 ' ﬁ'ﬂ H‘@
Health Science Division Date: {{({1¥]07
Department of Dental Hygiene Instructor: __ \/{ {45 ()
Process Evaluation Form Attempt: Feedback \/? % 3w
PLAQUE INDEX ‘
No
Process Evaluation Pass Pass Notes

- PE form ready / Student name, date, and attem;;t filled in

- Discusses rationale, benefit, and outcome of disclosing and
plaque index for patient

- Prepares all necessary armamentarium
- Neatly discloses patient's teeth

' - Identifies plaque on similar teeth surfaces as instructor

- Calculates plaque index identified by student and instructor

correctly

- Student's calculation is within 10% difference of instructor's

- Demonstrates professional behavior and uses dental terminology
- Demonstrates professional patient management

- **Maintains infection control throughout entire evaluation

*** = Indicates critical criteria. If competency is not met, student will receive a summary evaluation grade of “0”.

STUDENT FINDINGS
Buccal
1 2 Y 3 % 4 5 [ 7 F) 9 10 ] 11 12 T 13 ] 14 | 15 ] 16
‘ L -
’ -~ - B El pu el |* - (> &4 & - 3 3 r
A % f # A

= - - - -

- - al Y feXe)r

A 32 31 30 29 28 27 26 25 23 22 21 20 19 18 £ 17

Buccal L | 2:4
Show your calculation here: MM X |OU 6% \‘ - ".
1 X100 =17

Buccal
1 3 1 4 7 8 -] 10 11 12 13 14 15 16
] a 0 - 0
3 £l ° e Gl L4 L e
o k] aQ o -
o 5 = 5 - = 4\ 7 ) g = NG 3 r
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Student required constant
Student demonstrated Student d: d | Student 3 Student required constant | guidance, unable to
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proper technique required minimal guidance but corrected with | crrors, difficulty made morc than 4 errors or
without guidance. guidance. verbal feedback pleting task. ONE critical error.
()0 » 2
" J.QJ L anle 7.0
Instructor Signature Grade

Plaque Index -2021



5. Copy of the three-day Food Diary
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6. Copy of the nutritional analysis from the computer analysis

Thursday

s FOOD  Zg EXERCISE s BIOMETRIC

SR N N O N

Kellogy's, Special K Cereal, Original 15
Milk, Whole 15
Turkey Sandwich, with Mayo 1

Spanish Rice. Mexican Rice, without Meat 1
Pinto Beans, Cooked from Dried 1

General Walking, Light 30

Eriday

@o FOOD 7o EXERCISE T BIOMETRIC

“» & & & & 8%

Milk shakes, thick vanilla

Chili, Chile, Relleno with Chease, Fried
Pinto Beans, Cooked from Dried

Spaghetti Noodles, White, Cooked in Salted
‘Water
Ground Beef, Onion and Chili, Pima Indian

Mixed Vegetables, Broceoli, Cauliflower and
Carrots

Saturday

<

General Walking, Light
Wo FOOD Hg EXERCISE o BIOMETRIC

Wight 189
Yogurt, Greek, nonfat, strawberry, Chobani 1
Bananas, Raw 1
Eggs, Cooked 1
Pinto Beans, Cooked from Dried 1
Chicken Breast, Skinless 1
Spanish Rice, Mexican Rice, without Meat 1

A & 0888 & @

Mixed Vegetables, Broccoli, Cauliflower and
Carrots

General Walking, Light 30

30

o NOTE

cup, whole pieces
cup

sandwich

cup

cup, whole pieces

minutes

o NOTE

floz
aach - chili

cup, whale
pleces

cup
cup
cup, cut pleces

minutes

o NOTE

Ibs
* 5300z

large - 8" to & 7/8"
lang

medium
cup, whole pieces
small

cup
cup, cut pleces

minutes

18018
22326
449,44

18315

24453

a0

31B.08

434691

366.79

3318

364.96

434

120

121.04

G6B.2
244 53
1B1.65

18315

434

keal
kecal
kecal
keal
kcal

kcal

kcal

kcal

kcal

kecal

kcal

kcal

kcal

kcal

kcal

kcal
kcal
kcal

kcal

keal

kcal
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7. Copy of carbohydrate analysis from the computer analysis

Thursday

Energy Summary

ﬁm\ “" 171 , 430 ’
kcal kecal kecal

Consumed Burned
Macronutrient Targets

Remaining

Energy 1281 (1191 net) keal / 1711 keal oo
Protein 74.59/106.9g 105
Net Carbs 138.49/19259 .
Fat 37.99/57.0g s

Highlighted Nutrients

104% @ 7% ) ' 118% 249% 75%
Fiber Irgn

Calcium vit.C

General
Energy
Alcohol
Caffeine

Water

Carbohydrates
Carbs
Fitrer
Starch
Sugars

MNet Carbs

Lipids
Fat
Monounsaturated
Polyunsaturated
Omega-3
Omega-6
Saturated
Trans-Fats

Chalesterol

Wit B12

12B0.6 kcal
00g

0.0 mg
7646 g

16069
22049
953 ¢
3479

1384 g

378q
104 g
Té4g
g
53g
1589
14g
159.0 mg

Potassium

G 5%
MNIT
MNIT
L 28%

L] 75%
I 105%
NIT
MNIT

L 72%

BB
NIT
NIT

O 104%

L | 48%

LE

R nfa

NIT

72



Protein

Protein
Cysting
Histidine
Iscleucine
Leucine
Lysing
Methionine
Phenylalanine
Trreonine
Tryptophan
Tyrosine

Valine

Vitamins

B1 (Thiamine)

B2 (Ribotavin)

B3 (Niacin)

BS (Pantothenic Acid)

B6 (Pyridoxine)

B12 (Cobalamin)
Folate
Vitamin A
\fitamin C
Vitamin D
Vitamin E
Vitamin K

Minerals
Calcium
Gopper
Iron
Magnesium
Manganese
Fhosphorus
Potassium
Selenium
Sodium

Zinc

7459
094g
20qg
359
604g
49g
1649
369
294g
1049
264qg
39g

23mg
16 mg
16.0 mg
3.9 mg

18 mg

2849
9974 ug
3329 g

424 ma
29251V

57 mg

28.2 g

857.4 mg
0.Bmg
22.0mg
2112 mg
22mg
1062.5 mg
19555 mg
101.0 ug
1399.5 mg
7.3mg

L] 70%
O 06%
A e85
A—— 213%
SR 66%
A 1s1%
AR 200%
A 253%
A 172%
O 224%
A a7
— 192%

S 208%
1%
O 4%
— 78%
A 7

9%

G 249%

L | 48%
L 57%
L | 495
L 8%
- 3%

O %
O 2%
G 275%
L B6%
G 125%
S 152%
L] 5%
D 1B4%e
I 93%
9%



Friday

Energy Summary

(\
1860
kcal

Consumed

’

Macronutrient Targets

Energy

Protein
Net Carbs

Fat (O

Highlighted Nutrients

162% 178% 73% 107% 291% || 240% 215% 108%
Fiber Iron vitA Vit.C Folate

Calcium

General
Energy
Alcohol
Caffeine

Water

Carbohydrates

Fiber

Starch

Sugars
Net Carbs

Lipids
Fat
Monounsaturated
Folyunsaturated
Omega-3
Omega-6
Saturated
Trans-Fats

Chaolesterol

> m
kecal
Burned Over
1860 (1770 net) kcal / 1711 kcal 109%
93.69/106.9 88%
17969119259 93%
T.3q/57.0g 125%

Vit.B12 Potassium

1859.9 keal D 109%

00g NIT
0.0 mg NIT
860.2¢9 - 2%

21409 D 10058
3Llg S 1e2%

10229 NIT

612 g NT

7969 S 945

Nig LBl
26.4 g NIT
629 NIT
11g I 97%
b4iig L | 40%
304qg O nia
17g CEE nla
358.4 mg MNIT
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Protein

Protein
Cystine
Histidine
Isoleucine
Leucing
Lysine
Methionine
Phenylalanine
Trreanine
Tryptophan
Tyrosine

Valine

Vitamins
B1 (Thiamine)

B2 (Riboflavin)

B3 (Niacin)

B5 (Pantothenic Acid)
BE (Pyridoxine)

B12 (Cobalamin)
Folate

Vitamin A

WitaminC

Vitamin D

Witamin E

Vitamin K

Minerals
Calcium
Copper
Iron
Magnesium
Manganese
Phosphorus
Potassium
Selenium
Sodium

Zinc

936 g
129
2649
bibg
7649
Blg
19g
459
39qg
12g
30g
509

16 mg

18 mg

Namg
34 mg
17mg
5849
8612 g
7550 ug
218.9 mg
2198 U
57 mg

867 ug

8827 mg
1.3mg
14.3mg
286.2 mg
26mg
1368.5 mg
28301 mg
1300 ug
12208 mg

13.9mg

I Ba%
O 1645
S 7%
S 272%
G 2%
R 1e8%
A 229%
R 317%
S 225%
A 286%
A 210%
A 245%

— 143%

165

G 85%
O 68%
s
e 240%
o 5%
A 108%
. 292%
- 7%
L 38%
S 95%

L] 4%
O 148%
e
. 89%
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Case Report

University J Dent Scie 2021; Vol. 7, Issue 2

Proximal Relationship Between Hypothyroidism and
Periodontitis: “A Clinical Representation”

Abstract:

Hypothyroidism is a systemic condition in which thyroid gland is underactive and production of thyroid hormones is diminished, resulting in metabolic

slowdown.

Thyroid disease can lead toimbalance in hemostasis of the body and affect the healing capacity of tissues. This case report presents the influence of
thyroid hormone dysfunction and its impact on periodontal disease progression in 55 year old female patient giving the chief complaint of bleeding
gums and increased gum size. The report emphasizes the need for interventions by health care providers in patients with hypothyroidism to preserve

their oral and overall health.

Keywords: Periodontitis, hypothyroidism, thyroid hormone, gingival inflammation

Introduction:

Hypothyroidism is the glandular disorder, hormonal
abnormality in humans. Symptoms of this disease may
manifest as asymptomatic to multisystem involvement.[1] In
hypothyroidism there is decreased production of thyroxine
(T4), triiodothyronine (T3), and calcitonin.[2] (Little, 2006)
hormones which causes decreased bone metabolism,
maturation, and turnover and negatively affects bone
homeostasis.[3] Periodontitis is one of the prevalent oral
condition affecting the mankind today because of lifestyle
related disorders. The association between periodontal
disease and hypothyroidism might be due to common
immunoinflammatory pathways in disease pathogenesis.[4]
The fact is well established that the endocrine system can
modulate the immune system in a bidirectional manner.5It has
been hypothesized that inflammatory mediators such as
prostaglandin E2, interleukin- 10, tumor necrosis factor-a and
matrix metalloproteinases released locally as a consequence
of periodontal disease lead to an alteration in bone hemostasis
and might represent a risk factor for other systemic
diseases.[4,6] Indeed, the relationship between

hypothyroidism and periodontitis offers a potential
explanation for how acute and chronic inflammation, such as
what occurs during periodontitis, might affect thyroid
hormone production.[7]
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However, there is a paucity of documented literature assessing
the relationship between thyroid hormone imbalance and
periodontal health. This case report presents a patient with
periodontal disease and hypothyroidism.

Case history:

A 55 year old female patient reported to the Department of
Periodontics with the chief complaint of bleeding gums and
increased gum size. Patient was apparently asymptomatic 1
year back then she started experiencing an increase in size of
gums. Patient also gave the history of hypothyroidism for the
past 5 years but had not been taking medication for the past 2
years.
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Hematological Examination:

Since the patient stopped taking medication since last two
years, acomplete blood picture was needed to assess systemic
thyroid hormone levels. On chemiluminescent immunoassay,
thyroid stimulating hormone (TSH) levels were found to be
more than 150 0IU/mL. Thus, increase in the severity of
hypothyroidism was noted. On further investigation she gave
the history of abrupt increase in body weight and bulkiness on
face since the past 6 months. Patient did not present any past
relevant dental or medical history.

Intraoral examination:

On intraoral examination, subgingival calculus, periodontal
pocket ranging 6-8mm in depth with respect to teeth number
11,12,16,17,21,23,26,27 with reddish pink, enlarged,
bulbous, nonscalloped, soft, edematous, rolled out margins
(nondeflecting contours) of gingiva with loss of stippling and
bleeding on probing were found in associated sites. OHI-S
and Plaque index of the patient is 2.83 and 1.2 respectively
which statedfair oral hygiene of the patient. The case was
classified as localized stage II, grade B periodontitis (Figure
1).

In dentistry, prevalence and severity of the periodontal
diseases in patients with hypothyroidism have been
documented in the literature. However, there were only few
studies reported presenting the relationship between
periodontal diseases and hypothyroidism.

—

Figure 1 - Clinical picture at baseline

Therapeutic intervention:

As patient was systemically compromised, consent from
endocrinologist was sought before carrying out any dental
treatment.

Phase 1 periodontal therapy involving oral hygiene
improvement and maintenance instructions along with
intensive oral prophylaxis and medication for hypothyroid

condition as prescribed by endocrinologist was provided to
the patient. After phase 1 therapy, patient was recalled and
reevaluated after one month (Figure 2). No major changes in
the clinical condition was observed. Bulkiness of the gingiva
and bleeding of probing were still present despite of absence
of subgingival deposits.

Figure 2 - Clinical picture at 1 month

Follow up and outcomes:

Patient was advised for meticulous oral hygiene practices and
to continue medication for hypothyroid condition. Patient
was then recalled after 3 months. Marked improvement was
seen in the Periodontal condition following 3 months.
Bulkiness of gingiva, pocket depth and bleeding on probing
was substantially decreased.

Patient was recalled every 3 months (Figure 3) to keep a check
on the systemic thyroid hormone levels and compliance with
the supportive periodontal therapy. At 6 month (Figure 4),
patient presentedwith healthy periodontal condition. The
gingiva appeared to be normal in terms of colour, size,
consistency, contour and surface texture.

In addition, the patient happily mentioned about reduced
bulkiness of face and bodyweight expressing her desire to
show compliance with medications and supportive
periodontal therapy.

Figure 3 - Clinical picture at 3 months
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e
Figure 4 - Clinical picture at 6 months

Discussion:

Serum TSH concentrations represent the most reliable
indicators of thyroid status. The American thyroid association
recommends that all patients should obtain a serum TSH
determination at the age of 35 years and be followed up every
5 years.8 Treatment should be initiated at low doses with slow
titration based on serum thyroid-stimulating hormone (TSH)
assessment. Normal serum TSH ranges are higher in the
elderly patient; thus, higher serum TSH goals may be needed
as a patient ages. The American Thyroid Association (ATA)
suggests the target serum TSH to 4-6 mIU/L in people age 70
to 80 years.

It is also a commonly prevailing disorder in the adult Indian
population and is common among pregnant females. Patients
with hypothyroidism have increased subcutaneous
mucopolysaccharides due to decrease in the degradation of
these substances. The presence of excess subcutaneous or
subepithelial mucopolysaccharides may decrease the ability
of small blood vessels to constrict and may result in increased
bleeding from infiltrated tissues including the mucosa and
skin. Hence, the determination of the influence of thyroid
hormone imbalance in periodontitis may be important for the
prevention of morbidity related to this condition.[11]

In the present clinical scenario, the patient complained about
increase in gum size with local factors involvement. Initial
approach to tackle the case was treatment of periodontitis
along with the normalization of TSH levels following which
size of the gums decreased substantially and so was bleeding.
But this took whole of 6 months due to the susceptibility of
hypothyroid patients to infection leading to longer exposure
of the unhealed tissue to pathogenic organisms.

Patients with hypothyroidism have increased subcutaneous or
subepithelial mucopolysaccharides which decreases the
ability of small blood vessels to constrict resulting in

increased bleeding from gums.11 However, in this case,
phase 1 therapy was initiated alongwiththerapy for
hypothyroidism under medical supervision. Hence, while
treating oral disease with underlined systemic hormonal
abnormality, goal should be to impart implement synergistic
preventive and therapeutic modalities to the patient for the
speedy and healthy recovery.

One of the strength while handling this case was association
of medical and dental care associated with the institution.
Interdisciplinary discussions and approach for the treatment
made it more feasible to handle the present case and treating it
inrighteous way.

The results suggest that patient of periodontitis with
hypothyroidism can not be treated alone with periodontal
therapy but should be treated along with medication of
hypothyroid condition. This gives the appropriate results.
Informed consent: Patient provided informed consent to
publish her case report when asked for.
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ABSTRACT

Periodontal diseases (PD) are multifactorial, chronic and infectious-inflammatory diseases that
destroy periodontal attachment tissues and bacterial biofilms. Obesity is a chronic,
multifactorial disease in which there is an excessive accumulation of body fat that harms the
health and well-being of an individual. Periodontal diseases are important in the context of
general health since they may be linked to several systemic diseases, such as obesity. This
article aims to highlight the bidirectional relationship between obesity and periodontal disease.
Materials and methods: The bibliographic review covered the PubMed, LILACS, and SciELO
databases, and comprised studies and articles about the possible correlation between obesity
and periodontal diseases between 2017 and 2021. In this context, periodontal diseases and
obesity are similarly chronic, multifactorial, inflammatory and complex diseases which may
interact with each other. The biological mechanisms responsible for the pathophysiology
between periodontal diseases and obesity have not been fully understood. Their possible
correlation is based on the production of hormones and cytokines via adipose tissue, altering
the inflammatory response and interfering with the immune system. The data from this review
demonstrate a lack of clinical studies assessing the role of periodontal diseases as a risk factor
and as aggravation of obesity. Moreover, these data may support clinical research in this
context.

Keywords: body composition, obesity, overweight, periodontitis.

RESUMO

Doengas periodontais (PD) sao doengas multifatoriais, cronicas e infecciosas-inflamatorias que
destroem tecidos periodontais de apego e biofilmes bacterianos. A obesidade ¢ uma doenga
cronica, multifatorial, em que ha uma acumulacdo excessiva de gordura corporal que prejudica
a satude e o bem-estar de um individuo. As doengas periodontais sdo importantes no contexto
da saude geral, uma vez que podem estar ligadas a varias doencas sistémicas, como a obesidade.
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Este artigo visa destacar a rela¢@o bidirecional entre obesidade e doenga periodontal. Materiais
e métodos: A revisdo bibliografica abrangeu as bases de dados PubMed, LILACS e SciELO, e
incluiu estudos e artigos sobre a possivel correlagao entre obesidade e doengas periodontais
entre 2017 e 2021. Neste contexto, as doengas periodontais e a obesidade sdo igualmente
cronicas, multifatoriais, inflamatorias e complexas que podem interagir entre si. Os
mecanismos bioldgicos responsaveis pela fisiopatologia entre as doengas periodontais e a
obesidade ainda ndo foram totalmente compreendidos. Sua possivel correlagdo se baseia na
produgao de hormdnios e citocinas via tecido adiposo, alterando a resposta inflamatdria e
interferindo no sistema imunolégico. Os dados dessa revisao demonstram a falta de estudos
clinicos que avaliem o papel das doengas periodontais como fator de risco e agravamento da
obesidade. Além disso, estes dados podem apoiar a investigag@o clinica neste contexto.

Palavras-chave: composicao corporal, obesidade, sobrepeso, periodontite.

1 INTRODUCTION

Periodontal diseases (PD) are infectious-inflammatory diseases caused by the bacterial
biofilm acting on a susceptible host. This bacterial biofilm triggers the destruction of the
attachment tissues.! However, if the periodontal disease is discovered in the initial phase, it can
be successfully treated with no major morbidities.”
Approximately 20% to 60% of the world's population may have some degree of periodontal
disease?, the onset and progression of wich may be caused by biological, environmental and
behavioral factors.

The intake of macronutrients, combined with poor physical functioning, may be linked
to the progression of a wide range of inflammatory diseases®, either by direct modulation of the
immune response of the host, or via the microbiome. Therefore, this also includes periodomitis.5

The pathogenesis of periodontitis is multifactorial, with environmental, microbial and
host involvement, thus affecting disease outcomes. Many systemic conditions have been
associated with periodontitis, including rheumatoid arthritis, diabetes mellitus, arterial
hypertension, heart disease, chronic lung diseases and metabolic syndrome (MS). 4678910

MS is a group of concomitant conditions that increase the risk of cardiovascular disease
and double the risk of type 2 diabetes. There are several definitions of metabolic syndrome, and
they differ slightly depending on the issuing institution. The National Cholesterol Education
Program Adult Treatment Panel III provides the most commonly used definition. Such
definition requires that individuals have at least three of the following risk factors: (a) large
waist circumference, (b) low plasma levels of high-density lipoprotein cholesterol, (c) elevated
plasma triglycerides, (d) high blood pressure, and (e) high blood glucose levels'!. In addition,

epidemiological evidence from the last two decades has showed an increase in periodontitis in
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obese and overweight individuals. Such factors were associated with periodontitis because
obesity has some effects on the systemic health, providing a greater susceptibility of the host to
periodontitis, through inflammatory mediators, altered immune response, specific genetic
polymorphisms and stress accentuation.'?

Data from the National Health Survey (PNS/2019) indicate that, currently in Brazil,
60.3% of adults are overweight, the equivalent to ninety-six million people, of which 62.6%
are women. Obesity, including overweight individuals, affects 25.9% of the population - about
41.2 million adults, also with a higher prevalence among women (29.5%) than among men
(21.8%)."

With regard to periodontitis and metabolic syndrome to date, most studies point to an
association between these two conditions and demonstrate that periodontitis may contribute to
or worsen the metabolic syndrome, mainly, obesity’> '2. However, due to the lack of
longitudinal intervention studies and randomized controlled trials, the magnitude is unclear to
determine the cause-effect relationship between these two diseases.!*!3

In this context, the present study focuses on the association between periodontitis and
obesity, aiming to identify and discuss them. The findings from this research may establish a

solid base to improve future research and interventions in this health-disease context.

2 METHODS

This study is a narrative review of descriptive character regarding the association of
periodontitis with obesity and it is appropriate to discuss the state of the art of a certain subject.
This bibliographic survey was done in the LILACS, SciELO and PubMed database systems in
September 2021. In addition, the Ministry of Health database was assessed. The reference
period is four years. The index terms or descriptors Body composition, obesity, overweight,
periodontitis and their respective Portuguese translations were used, either isolated or in

combination, with no specific time interval.
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Table 1: Flowchart

Articles identified in MedLineand Scielo databases.
(N=340)

‘— Articles deleted before January 2017
(N=130)

v

Only articles in human model. (N=197)

p———3 | Only articles in english language. (N=210)

v

Articles included after Reading the title. (N=132)

Articles selected

for readingthe €
abstract.(N=98)

v

Articles selected for review. (N=37)

3 RESULTS

Having the index terms in the title or as keywords was the criterion used to select the
articles. Another criterion was having explicit in the abstract that the text is related to
periodontitis and obesity. In addition, articles in Portuguese and in English, systematic reviews
or meta-analysis of all randomized and non-randomized controlled trials, case-control studies,
and cohort studies published in journals were selected. Some articles were not selected because
they did not have well-established inclusion criteria. Some were poorly designed and had
unclear methodologies. Others had authority opinions, reports from expert committees and
editorials. Non-original dissertations and studies were also excluded.

Subsequently, the previously chosen articles were analyzed in full to confirm eligibility.
Other studies were also excluded because they evaluated the association of periodontal disease
with other systemic diseases, such as Alzheimer's, asthma, cancer, diabetes, liver disease,
chronic kidney disease, helicobacter pylori, rheumatoid arthritis, psoriasis and allergic rhinitis.

Upon reading the abstracts, 242 articles were excluded due to the research criteria. After
reading the full text, 61 articles were excluded, totaling a final sample of 37 articles for a
complete analysis. As shown in graph 1, specifically with regard to the 24 selected articles, the

number of studies published per year varies from 2017 to 2021.
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Graph 1: Number of scientific publications about the association of periodontitis and obesity from 2017 to 2021.

1 Number of scientific publications per
10 year

2017 2018 2019 2020 2021

The studies have been biased and controversial. This fact possibly reflects the difficulty
in establishing a systematic method to gather existing research related to the topic, since these

publications are scarce in the scientific literature.

4 DISCUSSION

So far, cross-sectional and longitudinal studies have been conducted, as well as some
meta-analyses, which assess the relationship between these two conditions that are so
prevalent’-$232425273032 The vast majority of data demonstrate a strong association between
obesity and periodontitis, '¢17:20:22:23.24.25.26.28.29.35 The Table 1 detailed the articles considere.

In the case-control study performed by Campos et al, a high prevalence of periodontitis
was observed among the case sample (54.6%), when compared to the control sample (45.4%).
The significant variables associated with the occurrence of periodontitis in the final logistic
model were that of MS (odds ratio [OR] =2.02; P =0.003). These variables report an important
risk association with periodontitis. Individuals with MS have worse periodontal status and
greater prevalence, severity and extent of periodontitis'®. In addition, the study conducted by
Suzuki et al obtained an odds ratio 0f 2.40, a 95% confidence interval (1.11-5.22), showing that
obesity, determined according to a visceral fat index, was associated with bleeding on probing.'”

The influence of Body Mass Index (BMI) on the progression of periodontitis

In the cohort study performed by Suvan et al, it was shown that obesity compared to
normal BMI was an independent predictor of worse response after nonsurgical periodontal
therapy (p<0.01). Thus, overweight/obese individuals are more likely to suffer from

periodontitis compared to normal weight individuals in the control sample. >*In general, obese
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individuals with periodontitis can significantly benefit from nonsurgical periodontal treatment,
which reduces several biochemical biomarkers of obesity with or without weight loss’.
However, in a systematic review by Silva et al, meta-analyses were analyzed for measures of
gingival inflammation compared to BMI. Most studies showed no significant difference in
gingival inflammation measurements regardless of the comparison performed. However, the
meta-analysis showed that among individuals with periodontitis, those with obesity have
significantly higher levels of gingival inflammation (no. of individuals = 240) than those who
were not obese (no. of individuals = 574) (SMD: 0.26; 95% CI: 0.07-0.44).3

Association between the inflammatory response of obesity and periodontitis.

Lipoinflammation is a relatively new word and recent studies have associated it with
nonalcoholic fatty liver disease (NAFLD)**. The systemic pathological condition is linked to
inflammation as cardiovascular disease. The correlation is bidirectional once periodontal
disease is present. The local infection burden and inflammation stimulate the hepatic response
through increased dissemination of bacteria and their products along with cytokines and
reactive oxygen species®. Nicolin et al elucidated the roles played by lipoinflammation and
obesity in biochemical traffic in inflamed periodontal tissues with an interaction between both
diseases. Such links can affect the clinical manifestation, progression and prognosis of
periodontal diseases.”’ As Suvan et al, at the beginning of the study, Nicolin et al also showed
that periodontal parameters were worse in obese than in non-obese individuals. During
nonsurgical periodontal therapy, inflammatory mediators in these patients were considerably
controlled with a strong association between them. >3

In the Brazilian population-based cohort study by Nascimento et al, the total-effect
model showed that those with general obesity, in the cohort period, had a higher risk of
unfavorable periodontal outcomes (rate ratio [RR]: 1.45 for AL and BOP in different teeth; RR:
1.84 for AL and BOP in the same tooth). %

In research conducted by Gul et al, the obesity status and the severity of periodontitis
showed a statistically significant association (p = 0.017). Therefore, overweight and obese
individuals have more severe periodontitis than normal weight individuals in an Iraqi
population sample. 2

Age group as a predictive factor for the association between obesity and periodontitis.

Torrejon-Moya, in her descriptive observational study, did not obtain a conclusive result
about the association of a hypercaloric diet with periodontal disease because the study is

composed of an extremely young population. As a conclusion, the study suggested that because
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of their early age, they tend to have a healthier diet and do more physical activities. Moreover,
there is a lower incidence of periodontitis, which increases with age.?

Aging is associated with the development of diseases. Multisystem conditions, such as
frailty, play a key role in health in older populations. Frailty is a clinical condition in older
patients and it increases the risk of adverse health outcomes. Both frailty and periodontal
disease are common chronic conditions in older populations and have in common several risk
factors®®. Teixeira et al observed significant differences, mainly for the degree of severe
periodontitis between young adults and older adults. The first group had a significantly higher
prevalence of obesity, pre-diabetes, hypertension and metabolic syndrome. The second group
had a significantly higher prevalence of obesity, dyslipidemia, prediabetes, hypertension,
subclinical atherosclerosis, and metabolic syndrome. Individuals with mild/moderate
periodontitis also had significantly higher levels of dyslipidemia, subclinical atherosclerosis,
and metabolic syndrome, with BMI significantly higher among participants with
periodontitis.?? The cohort study performed by Suvan et al also showed that obesity was an
independent predictor of worse response after nonsurgical periodontal therapy (p<0.01).%

Although the vast majority of studies conclude that there is an association between
metabolic syndrome and periodontitis, other studies have found weak associations or no
association between these two conditions,2%30:31:32.33,

Charupinijkul et al, for example, performed a retrospective cohort study in which
univariate analysis indicated that overweight individuals had a 15% higher risk of progression
than healthy individuals. However, when confounding factors were analyzed simultaneously,
the effect of obesity was not significant, with a risk ratio of 0.98, demonstrating that obesity is
not an independent risk factor for the progression of periodontitis. However, the sample group
was very small. 27

The type of diet was included in the study by Teixeira et al because it is an important
characteristic of groups of patients with metabolic diseases. However, no significant
associations were found with periodontal attachment loss or periodontitis, although tooth loss
was lower in vegetarians (p < 0.05), possibly due to other characteristics of the diet in this
group, such as lower consumption of cariogenic food and a highly nutritional diet. *°

Hypertension and diabetes were the most prevalent comorbidities with 23.4% and 16%,
respectively. In the cross-sectional study conducted by Alsalihi et al, in overweight individuals,
97% of the participants had periodontitis. However, BMI was not correlated with periodontitis,
but waist circumference had a weak positive correlation.’® Yilmaz and Somay also showed in a

study that periodontitis was detected at a higher rate in the obesity group (58%) compared to
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the control group, but the relationship between obesity and periodontal status was not
statistically significant. 3!

The influence of gender on the periodontal condition associated with obesity has not
been very clear yet, and definitive conclusions cannot be drawn. A pilot study revealed that
periodontitis may be more prevalent in females'®!°. In contrast, other studies reveal that
periodontitis was more prevalent and severe in males'”?2. However, this may be more related
to behavioral factors than genetic factors, as men generally take less care of their oral health
and do not go to the dentist as often as women.

The Figure 1 illustrates the bidirectional relationship between obesity and periodontal

disease

Figure 1: Bidirectional relationship between obesity and periodontal disease according to body changes.
e Large abdominal e Overgrowth of
ci_rcumference periodontal pathogens
e High blood pressure e Inflammatory pockets

High blood glucose Tissue damage
levels ,’

®
-

Obesity Penodontal Disease

\

\
Exacerbated induction

of pro-inflammatory
adipokines/cytokines

Table 2: Articles considered according to author/year, title, sample size and result.

Campos et al., 2019'¢ Association between N=488 There was a strong
periodontitis and metabolic association between
syndrome: a case-control periodontitis and metabolic
study syndrome.

Suzuki et al., 2020'7 Relationship between N=159 There was an association
obesity indicators and between  obesity  and
gingival inflammation in bleeding on probing score.

middle-aged Japanese men
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Cioquetta et al., 2020

Thomas et al., 2020

Nicolin et al., 20202°

Teixeira et al., 20202!

Suvan et al., 2020*

Suvan et al., 2020*

Nascimento et al., 2017%*

Gul et al., 2021%¢

Charupinijkul et al., 202177

Torrejon-Moya et al,

20217

Teixeira et al., 2019%°

Alsihi et al., 20213

Gender differences in the

association between
obesity and gingivitis in
12-year-old South

Brazilian schoolchildren
Obesity generates a
signature of the oral
microbiota  of  female
patients with periodontitis:
a pilot study

Can periodontal disease be
linked to obesity and
lipoinflammation?
Mechanisms involved in
the occurrence of
pathogenesis

Relationship between
periodontitis and
subclinical risk indicators
for chronic
noncommunicable diseases
Effect of periodontitis
treatment on the incretin
axis in obese and non-
obese individuals: a cohort
study.

Obesity as a predictor of
clinical ~ outcomes  of
periodontal  therapy: a
cohort study

Obesity and periodontal
outcomes: a population-
based cohort study in
Brazil

Association of
overweight/obesity  with
periodontitis severity using
the BPE code in an Iraqi
population

The effect of obesity on
periodontitis  progression:
the 10-year retrospective
cohort study

Analysis of  healthy
lifestyle habits and oral
health in a sample of
patients from the Dental
Hospital of the University
of Barcelona.

Periodontal attachment loss
and  associations  with
sociodemographic and
behavioral risk indicators

Prevalence of periodontitis
in obese patients in
Bahrain: a cross-sectional
study

N=1528

N=19

Revision

N=420

N=115

N=115

N=1066

N=2216

N=230

N=420

N=372

There was a strong
association between
obesity and  gingivitis.
(P<0,001)

There was a strong
association between
obesity and periodontitis in
female patients.

There was an association

between periodontal
disease,  obesity  and
lipoinflammation.

There was a strong
association between BMI
and periodontitis.

There was an association
between  obesity and
periodontal disease.

There was an association
between periodontal
disease and obesity.

There was an association
between periodontal
disease and obesity.

There was a strong
association between severe
periodontitis and
overweight and obesity.

There was no association
between  obesity and
periodontitis progression.

It was not possible to
conclude an association
between healthy habits
related to better oral
quality.

There was an association
between the development
of periodontal diseases in
patients ~ with  chronic
diseases.

There was no association
between periodontal
disease and obesity.
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Yilmaz e Somay, 2021°" Is obesity a problem that N=200 There was an association
threatens oral health in between periodontitis and
adults? obesity, but it was not

statistically significant.

Silva et al., 2021 Association between N=547 Significantly greater
clinical measures  of measures  of  gingival
gingival inflammation and inflammation were
obesity in adults: observed in the groups with
systematic  review and the highest BMI.

meta-analyses

5 FINAL CONSIDERATIONS

Additional prospective studies are necessary to quantify or understand the mechanisms
of this association. Despite this, scientific evidence points to a negative impact of obesity on
oral health. On the other hand, there are very few studies that assess whether there is a greater
tendency to develop obesity in patients with periodontitis. In addition, several logistical and
physiological impasses are related to the therapeutic intervention of obese patients in a dental
environment, indicating the need for an interdisciplinary approach. In this way, it is crucial to
make the general population and the health team aware of the possible bidirectional
implications between PD and Obesity, two conditions that are increasingly prevalent.
Preventive action, through the dissemination of knowledge, in both conditions, may have a

direct impact on the oral and general health of the population.
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Abstract

An accumulating body of evidence supports an independent association between high blood pressure (BP) and periodontitis,
possibly mediated by low-grade inflammation. This joint report by the Italian Society of Hypertension (SITA) and the Ital-
ian Society of Periodontology and Implantology (SIdP) working group on Hypertension and Periodontitis (Hy-Per Group)
provides a review of the evidence on this topic encompassing epidemiology, biological plausibility, relevance, magnitude,
and treatment management. Consensus recommendations are provided for health professionals on how to manage BP in
individuals showing signs of poor oral health. In summary, (1) large epidemiological studies highlight that individuals with
periodontal diseases have increased risk for high/uncontrolled BP independent of confounders; (2) mechanistically, low-grade
inflammation might have a causal role in the association; (3) BP profile and control might benefit from periodontal treatment
in pre-hypertensive and hypertensive individuals: (4) oral health status should be evaluated as a potential risk factor for high/
uncontrolled BP. and effective oral care should be included as an adjunct lifestyle measure during hypertension management.
Further research is needed to optimize BP management in individuals with poor oral health.

Keywords Hypertension - Periodontitis - Cardiovascular diseases - Inflammation - Risk factors

1 Introduction

Cardiovascular diseases (CVD) are the most common non-
communicable diseases globally and represent a leading
This article is co-published in the journals High Blood Pressure cause of death worldwide, carrying noteworthy social and

and Cardiovascular Prevention and Oral Diseases. https://doi. < s LI e . L
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unmodifiable traits contribute to the development of CVD,
and high blood pressure, or hypertension, is among the
major ones [1]. With the consistent and vast evidence
from observational and intervention studies regarding
the central role of inflammation in the pathogenesis of
CVD, novel contributors to the cardiovascular risk pro-
file are now emerging. Among others, periodontitis has
been recently proposed as a modifiable non-traditional risk
factor for CVD. Periodontitis is a chronic inflammatory
non-communicable disease of the structures supporting
the teeth, characterized by aberrant host immune fitness
to the oral microbiome [2, 3].

Both hypertension and periodontitis are very com-
mon conditions, affecting at least one third of the adult
population worldwide. Besides sharing common denomi-
nators, such as older age, smoking habits, male gender,
overweight/obesity, low socioeconomic status, and poor
education [4], novel evidence supports an independent
association between the two. A recent mendelian rand-
omization analysis has in fact provided the first proof of
a common genetic background involving genes entailed
in the immune function [5]. This evidence supports the
pathogenic hypothesis of a proinflammatory milieu favor-
ing both conditions, as well as related cardiovascular com-
plications, in keeping with the mechanistic role for low-
grade systemic inflammation in the onset and progression
of CVD.

Other professional societies have already acknowledged
that adequate professional and home oral care are part of the
non-pharmacological strategy for the management of cardio-
vascular risk [6]. In their recent consensus report in 2019,
the World Heart Federation (WHF) and the European Fed-
eration of Periodontology (EFP) concluded that successful
periodontal treatment influences CVD progression, and that
active management of traditional cardiovascular risk factors,
including hypertension, is required in the presence of peri-
odontitis in high-risk patients and in those with established
CVD [6]. Limited evidence was indeed available regarding
the role of periodontal treatment in uncomplicated settings,
including the low- and moderate-risk hypertensive patients
as well as those with subclinical atherosclerotic CVD. Given
the relevance of non-pharmacological strategies for cardio-
vascular prevention at any level of baseline risk, awareness is
needed among professionals in the fields of oral and cardio-
vascular medicine with regards to preventive measures that
can effectively and safely contribute to good global health
and ultimately improve patient care.

Following their joint announcement [7], the Italian Soci-
ety of Hypertension (SIIA) and the Italian Society of Peri-
odontology and Implantology (SIdP) promoted a scientific
board of experts (Hy-Per Group) with the aim of reviewing
the published evidence on the association between hyperten-
sion and periodontitis and discussing the following topics:

A\ Adis

(1) prevalence of hypertension in patients with periodontal
diseases: (2) impact of periodontitis in treated hypertensive
individuals; (3) potential causal links between these con-
ditions; (4) incident hypertension in individuals with pre-
existing periodontitis; and (5) effect of periodontal treatment
on blood pressure profile.

2 Methods

This joint report by SIIA and SIdP aims at summarizing the
published evidence on epidemiological association, possible
mechanistic links, and intervention studies of hypertension
and periodontitis.

Panel members were asked to review the available evi-
dence on BP and periodontal health (top-down approach)
[8] and summarize the findings under five key questions [7].
Clinical and research implications for the medical and the
dental Professionals were then summarized.

3 Results

3.1 Do People with Periodontitis have a Higher
Prevalence of Hypertension?

The available literature on this topic is based on the case
definition of periodontitis, for which several versions were
developed over years. Herein we also report on association
studies that examined the relation between active disease
and BP.

3.1.1 Case Definition of Periodontitis and Hypertension

The case definitions of periodontitis in the assessment of the
relation with BP were based on CAL, PPD or CPI according
to literature [9-14].

3.1.1.1 Prevalence The prevalence of hypertension in the
presence of periodontitis in individuals aged at least 16
years has been recently evaluated as a secondary outcome
of a systematic review on the association between the two
conditions using 30 prospective and retrospective studies
published between 2003 and 2018 [15]. In 25 out of the 30
studies included in the analysis, the prevalence of hyper-
tension was higher in individuals with a diagnosis of peri-
odontitis (range 7-77%) compared with those not suffering
from the disease (range 4-70%) [15]. while one single study
confirmed the same finding in men, but not in women [16].
In parallel, the prevalence of periodontitis was greater in
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individuals with hypertension (range 29-61%) compared
with those without this condition (range 17-39%) [15]. The
definitions of periodontitis and hypertension varied across
studies.

3.1.1.2 Mean BP Values Observational evidence from
26 cross-sectional and case—control studies reporting on
average mean systolic and diastolic BP in patients with
(N =46034) and without (N =211309) periodontitis showed
that the former had 4.5 mmHg higher systolic BP (95% C.I.
2.9-6.1 mmHg, p<0.0001) and 2.0 mmHg higher diastolic
BP (95% C.I. 1.2-2.8 mmHg, p<0.0001) when compared
with the latter [15]. Globally, the systolic BP component is
more typically associated with periodontitis than the dias-
tolic component.

3.1.1.3 Association Two recent meta-analyses have exam-
ined the association between periodontitis and arterial
hypertension with concordant findings [15, 17]. Due to the
use of several definitions in the included studies, both meta-
analyses used adapted case definitions for periodontitis
[9, 18]. Hypertension was defined as BP >140 mmHg/90
mmHg or the use of antihypertensive medications, with
additional non-confident definitions also for this condition
[15, 17].

The association between moderate-severe periodonti-
tis and hypertension spanned from 16 to 67% (16 studies
included) [17] and from 22 to 53% (20 studies included)
[15], with evidence of a positive linear association driven by
the severity of periodontitis. The reported findings should be
interpreted in the light of the high heterogeneity observed
(I>>80%). In addition, despite multivariable adjustments
were performed, specific subgroup analyses based on gen-
der, age and race were lacking.

3.1.2 Periodontal Disease Activity and Hypertension

Studies assessing the relation between periodontal disease
activity and hypertension are based on the measurement of
gingival bleeding (BoP, %), a marker of active periodontal
inflammation.

An analysis of a multiethnic US representative sample of
6617 men and 7377 women aged > 17 years enrolled in the
Third National Health and Nutrition Examination Survey
(NHANES III) indicated that BoP was the only measure
consistently and significantly associated with raised sys-
tolic BP after multivariate adjustments (age, sex, ethnicity
CRP, creatinine, Na*/K* ratio, chronic conditions—includ-
ing chronic heart diseases and/or stroke, emphysema and/
or asthma, arthritis and/or lupus, diabetes, thyroid disease,
cancer, and goitre—, smoking, alcohol consumption, BMI,
education and poverty—income ratio) [19]. Specifically,
the authors found a linear effect of BoP on BP, with higher

average systolic BP by 0.5 (0.3, 0.6) mmHg and higher odds
for diagnosis of hypertension (BP > 140 mmHg/90 mmHg)
(OR 1.1, 95% CI 1.0-1.1, P<0.05) for every 10% increase
in the extent of gingival bleeding [19].

The combination of gingival bleeding with markers of
long standing disease (either PPD or CAL) in the periodon-
tal inflamed surface area (PISA) was used to describe the
association of poor periodontal health with BP in compari-
son with BoP alone among 8614 individuals (52.1% women)
aged > 30 years from NHANES III [20]. Participants were
stratified according to PISA tertiles as “Not inflamed”
(PISA=0 mm?), “Moderately inflamed” (0 <PISA <37.6
mmz). and “Severely inflamed” (PlSA237.6mm2). A dou-
ble threshold for high/uncontrolled BP was used (> 130/80
mmHg [21] and > 140/90 mmHg [22]). The results indi-
cate concordant findings for BoP and PISA in terms of their
association with BP. In fact, compared with healthy peri-
odontium, severe PISA and BoP were associated with 43%
(p<0.001) and 32% (p=0.006) higher odds of BP >130/80
mmHg, 58% (p <0.001) and 73% (p <0.001) higher odds of
BP >140/90 mmHg, and with higher systolic BP by nearly
4 (p<0.001) and 5 (p<0.001) mmHg, respectively [20].

Another study investigated the association of bleed-
ing gums with high/uncontrolled BP across the clinical
spectrum of periodontal disorders (gingivitis: stable peri-
odontitis, i.e. with BoP < 10%; unstable periodontitis, i.e.
with BoP > 10%) using data from 5396 NHANES III par-
ticipants aged > 30 years [20]. Major confounders shared
between hypertension and periodontal diseases (age, sex,
cthnicity, poverty, BMI, hypertension diagnosis, use of
antihypertensive medications, smoking habits, and diabetic
status) were accounted for by applying survey-based pro-
pensity score matching (PSM). High/uncontrolled BP was
defined as > 130/80 mmHg [21] and > 140/90 mmHg [22].
The results indicated that gingival bleeding contributes to
increase the risk of high/uncontrolled BP, an effect that
is amplified when BoP is considered in combination with
chronic disease parameters. In particular, gingival bleeding
(gingivitis; unstable periodontitis) was independently associ-
ated with 2.6 mmHg higher systolic BP (p <0.001) and with
about 40% greater odds of high/uncontrolled BP (OR for BP
> 140/90mmHg: 1.38, 95% CI 1.13-1.69, p=0.002; OR for
BP > 130/80 mmHg: 1.42; 95% CI 1.19-1.68; p<0.001)
compared with no bleeding (healthy periodontium; stable
periodontitis). Average systolic BP was higher among par-
ticipants with unstable periodontitis than those with stable
periodontitis (+ 2.1 mmHg: p<0.001) or gingivitis (+ 5.3
mmHg; p<0.001) [23].
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3.2 Do People Treating High Blood Pressure
with Medications have a Higher Risk
of Uncontrolled Hypertension in the Presence
of Periodontitis?

Evidence on the impact of periodontitis on the achievement
of BP targets during antihypertensive treatment as the main
study outcome is limited to only three cross-sectional stud-
ies, of which two on a multiethnic cohort of US individuals
aged > 30 years reporting on hypertension control achieve-
ment in the presence of periodontal disease compared with
the absence of the disease [24, 25], and the other involving a
cohort of Puerto Rican elderly aged > 70 years reporting on
the association with high BP in individuals with periodon-
tal disease taking antihypertensive medications compared
with those having normal BP values [26]. Globally, there is
observational evidence that periodontitis is associated with
increased risk of uncontrolled hypertension despite antihy-
pertensive treatment.

3.2.1 Cross-sectional Multiethnic Cohort of Treated
Hypertensives > 30 Years

The first study was conducted on hypertensive adults aged
at least 30 years, of various racial/ethnic background (self-
declared non-Hispanic Whites, non-Hispanic Blacks, His-
panics, and mixed race/ethnicity) enrolled in the 2009-2014
NHANES campaigns, who had at least one natural tooth and
without a history of heart transplant, artificial heart valve,
congenital heart disease except for mitral valve prolapse, and
bacterial endocarditis [25]. The sample included a propor-
tion of smokers, diabetics, obese, and dyslipidemic partici-
pants. BP was measured with a mercury sphygmomanometer
according to standardized protocols, and the average of 3
consecutive BP readings taken on the same arm was used for
analyses. Periodontal health status was assessed by dentists
on a full-mouth, 6-sites periodontal examination in terms of
PPD and CAL, and disease severity was based on the CDC/
AAP case definition for the disease [27]. The results indicate
that individuals who were taking medications for high BP
and suffered from periodontitis had 2-3 mmHg higher mean
systolic BP compared with those without the disease before
and after controlling for relevant confounders, respectively
(age, sex, ethnicity, BMI, smoking status; HbAlc, total
and HDL cholesterol, triglycerides, creatinine, education,
poverty level, and CRP). This was confirmed in both men
and women and across all age ranges, from 30-44 years,
to 45-64 years, to 65 years and above. A parallel assess-
ment indicated that the difference in mean systolic BP based
on the presence or absence of periodontitis could be even
wider (about 3-7 mmHg) in individuals with diagnosed, but
untreated hypertension from the same NHANES cohorts.
If the most recent recommendations on hypertension
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management were to be applied to those individuals, the
risk of failing to achieve BP values like those recommended
by the 2017 ACC/AHA guidelines (< 130/80 mmHg inde-
pendent of age or comorbidities [28]) was 20% higher in the
presence of periodontitis compared with the absence of the
disease (OR 1.20, 95% CI 1.05-1.37, p=0.008). Of note,
the finding remained significant after progressive adjustment
for the above mentioned possible confounders, except when
serum CRP was included in the model (OR 1.19, 95% CI
0.91-1.54, p=0.2), suggesting a possible mediating effect of
systemic inflammation in the observed association, although
fluctuations in the inflammatory response during chronic
periodontitis with impact on serum CRP levels should be
considered as an alternative explanation.

The same sample was re-analyzed based on the redefini-
tion of hypertension treatment goals according to 2018 Euro-
pean Society of Cardiology/European Society of Hyperten-
sion (ESC/ESH) Guidelines for the management of arterial
hypertension, which are modeled according to patients char-
acteristics (< 130/80 mmHg if aged < 65 years and with
normal renal function, < 140/80 mmHg if aged > 65 years
or with chronic kidney disease, independent of age [22])
[24]. The full-adjusted (sex, ethnicity, BMI, smoking hab-
its, glycohemoglobin, cholesterol, triglycerides, education,
poverty level, CRP) risk of uncontrolled hypertension was
36% higher in the presence of periodontitis compared with
the absence of the disease when using the 2018 ESC/ESH
treatment goals as reference (OR 1.36, 95% CI 1.05-1.78,
p=0.02) [24].

3.2.2 Cross-sectional Hispanic Cohort of Treated
Hypertensives 2 70 Years

The second study was on 185 elderly individuals (62 males,
123 females, age range 70 to 97 years) with preserved cogni-
tive function from the Puerto Rican Elderly Dental Health
Study (PREDHS), an ancillary cohort of the Puerto Rican
Elderly: Health Conditions (PREHCO) study [26]. The
sample included smokers, diabetic, and obese individuals.
Major reasons for exclusion from PREDHS were use of anti-
coagulants, renal dialysis, heart valve problems, congenital
heart disease, endocarditis, hip bone or joint replacement,
rheumatic fever, hemophilia, having pacemaker or defibril-
lator or any cardiovascular prosthesis. BP was measured on
the right arm using a bell stethoscope and a mercury sphyg-
momanometer according to standard procedures, and anti-
hypertensive medications were identified by a cardiologist
blinded to periodontal status and BP values of participants.
High BP was defined as average systolic > 140 mmHg or
average diastolic > 90 mmHg. Periodontal health status was
assessed on a full-mouth, 4-sites periodontal examination
performed during home visits by 3 teams of calibrated dental
examiners, and it was expressed in terms of PPD and CAL.
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Disease severity was based on the CDC/AAP case definition
for the disease [11]. A multivariate logistic regression was
performed to evaluate the associations between periodontal
disease and high BP, and a subgroup analysis was performed
comparing participants taking antihypertensive medica-
tions with those having normal BP values. After controlling
for potential confounders including age, sex, smoking and
drinking habits, diabetes, level of physical activity in the
past month, BMI, dietary habits, and home/professional den-
tal care, severe periodontal disease was associated with more
than a four-fold increase in the risk of high BP among indi-
viduals taking antihypertensive medications compared with
individuals with normal BP (OR 4.63, 95% CI 1.20-17.94).
The authors did not assess the risk of high BP in treated
hypertensive individuals with periodontitis compared with
those with a healthy periodontium.

3.3 IsThere Any Evidence for a Causal Link Between
Periodontitis and Hypertension?

Herein, the plausible genetic bases linking periodontitis and
hypertension are described. The possible trigger role of envi-
ronmental factors, like high-salt diet, and local dysbiosis is
also reported.

3.3.1 Heritability of Periodontitis and Hypertension

While monogenic hypertension depends on defects of spe-
cific genes mainly involved in sodium handling and steroid
hormone metabolism [29], the most common form of hyper-
tension is a complex trait grounded on a polygenic basis and
favored by environmental factors, where potentially inherit-
able epigenetic modifications concur to the clinical pheno-
type [30]. Alternative hypotheses to explain the pathophysi-
ology of hypertension that are not centered on the kidney
have recently found confirmation in an association study on
128,272 SNPs from 342,415 individuals of European ances-
try. The authors identified 66 genome-wide significant loci
for BP, of which 17 were novel, that cumulatively explained
nearly 3.5% of the trait, with broadly comparable BP effects
in South Asians, East Asian and Africans [31]. These vari-
ants were enriched for cis-regulatory elements particularly in
vascular endothelial cells, suggesting their possibly relevant
role in BP control through modulation of vascular tone at
the systemic level. The study provided a consistent genetic
basis for increased systemic vascular resistance as a patho-
genic event in the development of hypertension that possibly
involves endothelial permeability or vascular smooth muscle
cell contractility, arguing against a single dominant renal
effect in the genetic determination of intra-arterial pressure.
In a study on a series of 229 monozygotic and dizygotic
twins, CRP secretion itself was described as to be substan-
tially heritable in humans, sharing genetic determination

with metabolic features including BP [32]. Specifically, sig-
nificant associations were found between CRP concentration
and polymorphisms in the catecholaminergic/b-adrenergic
pathway, providing a biological proof of concept for the role
and actions of inflammation within the adrenergic system
and the clinical hypertensive phenotype [32].

A certain degree of heritability was also described for
periodontitis, ranging from 15% in family studies (H 0.15,
95% CI0.06-0.24; 1> = 0%) to 38% in twin studies (H2 0.38,
95% CI 0.34-0.43; I = 12.9%), with higher heritability for
severe early-onset traits and younger individuals [33]. When
studies were combined, summing up to more than 50,000
participants, nearly a third of the periodontitis variance in
the population was attributable to genetic factors (H? 0.29,
95% CI 0.21-0.38; 1> = 61.2%) [33]. Several suggestive
susceptibility loci for periodontitis have been reported by
genome-wide association studies (GWAS) [34, 35], some
of which are intertwined with the immune system [36].
This is the case for a locus at SIGLECS (sialic acid binding
Ig-like lectin 5) and a chromosomal region downstream of
the DEFA1A3 locus (defensin alpha 1-3), which showed
association with both chronic and aggressive disease and
were associated with periodontitis at a genome-wide sig-
nificance level [36]. The DEFA genes belong to the fam-
ily of alpha defensins that are believed to be involved in
phagocyte-mediated host defense against bacteria, fungi and
viruses, and there is evidence of their strong expression in
neutrophils and macrophages, as well as in the epithelia of
mucosal surfaces. SIGLEC5 (CD170) belongs to the human
CD33-related siglecs and is broadly expressed in various
myeloid cells of the innate immune system and in B cells.
It seems to function as an inhibitory receptor for myeloid
cells to prevent inappropriate reactivity against self-tissues
[37, 38]. Accordingly, it appears to be involved in maintain-
ing leukocytes in the quiescent state until proper activation
occurs through specific receptors [38].

3.3.2 Evidence for a Genetic Association Between
Periodontitis and Hypertension

A two-sample Mendelian randomization analysis has been
recently performed on the nearly 750,000 UK-Biobank/
International Consortium of Blood Pressure-Genome-Wide
Association Studies participants to ascertain the effect on BP
of 4 SNPs already associated with periodontitis in GWAS
studies [5]. The examined polymorphisms included those
in DEFA1A3 (rs2738058) and SIGLECS (rs4284742) loci,
which are involved in the immune function. All four SNPs
were considered as a periodontitis exposure proxy and were
tested in the context of the BP phenotypes. GWAS data on
BP were used to extract estimates of the association between
the 4 SNPs and systolic and diastolic BP [39]. The results
showed that, for all the examined SNPs, the same allele was
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associated with both increased risk of periodontitis and
increased levels of BP [5]. Thus, this pioneer study provided
the first evidence of a causal, genetic-grounded relationship
between periodontitis and BP that involved, at least in part,
the immune system.

3.3.3 High-Salt Diet and Dysbiosis

A role for immune cells, like regulatory T cells (Tregs),
Ty!7, and neutrophils, has been described for both peri-
odontitis and hypertension [4]. Environmental factors, like
high-salt diet [40, 41], as well as an altered microbiome
[42] were shown to act as possible triggers to immune cells
impairment (Ty;17, neutrophils) with effects on periodontal
health status and BP. Specifically, a high-salt diet, which is
a common environmental trigger for hypertension, taken for
1 week was shown to impair antibacterial responses of neu-
trophils through salt-induced hyperglucocorticoidism and
consequent glucocorticoid-mediated immunosuppression
[41]. High-salt diet was also found to trigger tissue inflam-
mation via Ty17 cell development mediated by an increase
in serum glucocorticoid kinase 1 (SGK1) expression [40]. In
parallel, a dysbiotic microbiome in the oral cavity was found
to trigger Ty17 cell expansion, which mediated inflamma-
tory tissue destruction in experimental periodontitis [42].

3.4 Are People with Periodontitis More Likely
to Develop Hypertension in the Future?

Longitudinal evidence assessing the incidence of hyperten-
sion in relation with periodontal diseases is limited, includ-
ing only two studies based on self-reported data, of which
one on middle aged and old adult men [43] and the other on
post-menopausal women [44], and two studies where clinical
BP values and periodontal health status markers were meas-
ured, conducted on young adults and adults of both sexes
[45, 46]. In contrast with the first two studies, where no
association between self-reported periodontal health status
and BP was found, an increased risk of incident hypertension
in relation to periodontal disease was found in the studies
based on BP values and oral health status assessments.

3.4.1 Cohorts with Self-reported BP and Periodontal
Information

The first is a study on a prospective cohort of male health
professionals (dentists, pharmacists, optometrists, podia-
trists, osteopaths and veterinarians) enrolled in The Health
Professionals’ Follow-Up Study (HPES) in 1986 who self-
reported individual data on lifestyle and medical condi-
tions on a biennial basis throughout the 20-years follow-up
period (median follow-up: 16.3 years), in the assumption
that their professional education and high socioeconomic
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status granted for data accuracy [43]. Participants were aged
40-75 years at enrollment. The study lacks measured data
on periodontal health status as well as on actual BP values.
Diagnosed periodontitis (yes/no) was asked at baseline and
every two years thereafter, and the severity of periodontal
bone loss (none, mild, moderate, severe) was investigated
with a question in 1996. The examined sample consisted of
31,543 eligible participants (466,514 person-years during
20 years of follow-up). After adjusting for potential self-
reported confounders (family history of hypertension, diabe-
tes diagnosis, alcohol consumption, smoking habits, physical
activity, BMI, use of supplemental multivitamins or vita-
mins E or D or calcium, fruit/vegetable intake, cumulative
tooth loss, and periodontal disease diagnosis during the fol-
low-up), no association was observed between self-reported
baseline periodontal disease and incident hypertension (rela-
tive risk [RR]=1.04; 95% CI: 0.98-1.10), nor between self-
reported periodontitis during follow-up (RR=1.01; 95% CI:
0.96-1.05), tooth loss during follow-up (RR=1.03; 95% CI:
0.98-1.09), severe periodontal bone loss (RR =1.02; 95%
CI: 0.77-1.35), or number of teeth reported at baseline (< 10
or > 25 teeth) (RR=1.05: 95% CI: 0.91-1.21) and the same
outcome [43].

The association of baseline self-reported periodon-
tal disease and edentulism with incident hypertension in
women was assessed within the Women’s Health Initiative-
Observational Study (WHI-OS) [44]. It was a prospec-
tive cohort study of 93,676 postmenopausal women aged
50-79 years at the time of enrollment between 1993 and
1998 and followed-up through 2015 (mean follow-up 8.3
years). Only participants who self-reported information
on their periodontal health status and number of teeth at
the 5-year questionnaire post-enrollment (1998-2003) and
concomitantly self-reported neither being diagnosed with
hypertension nor taking antihypertensive medications were
included (N =36,692). Information on the severity or activ-
ity of self-reported periodontal disease was not available.
After accounting for potential confounders (age, ethnicity,
smoking status, BMI, alcohol intake, total physical activ-
ity, diabetes, frequency of dental visits, baseline systolic BP
measured with auscultatory method using a conventional
sphygmomanometer, and dietary factors including consump-
tion of red meat, sodium, and total calorie intake), women
with self-reported edentulism had approximately 20% higher
risk of incident hypertension compared with dentate women
(HR 1.21,95% CI 1.11-1.30). Conversely, self-reported per-
iodontal disease was not associated with incident hyperten-
sion (HR 0.99, 95% CI 0.95-1.03).

3.4.2 Cohorts with Measured BP and Periodontal Data

The first study enrolled a sample of Japanese employees
(727 males, 296 females, mean age 37.3 years, age range
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20-56 years) [46], who underwent medical and dental
checkups in 2002 and after 4 years and in whom BP and
the other metabolic syndrome components were within nor-
mal ranges at baseline. BP was measured with an automatic
device in a sitting position and a single measurement was
performed (two in case an abnormal value at the first meas-
urement was recorded). Hypertension was defined as systolic
BP > 130-mm/Hg or diastolic BP > 85-mm/Hg based on the
threshold for the definition of metabolic syndrome in Japan.
Periodontal health status was assessed by dental hygienists
supervised by dentists with standard protocols in terms of
periodontal pockets (PPD > 4 mm). After 3 years, 13.7% of
individuals developed hypertension. After adjustments for
age, sex, tobacco smoking, exercise, eating habits, and BMI,
the risk of incident hypertension was significantly associ-
ated with the baseline presence of periodontal pockets (OR
1.5,95% CI 1.0-2.3, p<0.05) [46]. Conversely, one or more
missing teeth at baseline were not associated with incident
hypertension.

The second study included a sample of Japanese univer-
sity students < 30 years (1278 males, 1310 females, mean
age 18.2+0.7 years, age range 18-27 years) with no self-
reported history of treated/untreated hypertension, who
underwent baseline general health and oral examinations in
April 2010-2011 (N=3011) and 3-year follow-up examina-
tion in April 2013-2014 (N =2588; follow-up rate: 66.7%)
[45]. BP and heart rate were obtained by using an auto-
matic oscillometric device and BP was categorized based
on the measured BP values (normal BP: < 120/80 mmHg;

A Estimate=-0.38
P<0.001

0

o _|

e
°
T o° T Taylor 2010
13 RS S
S © 9 Torkman2009
= oo Naga Syiiuto 2018
a w© | Rt
) ! ~
7] ~
5 ] ~
© Zhou 2017
L2 w RS
o 7 - <

I ) T T T LIRS
-40 -30 -20 -10 0 10 @

Post-intervention BoP change (MD, %)

Fig.1 Effect of periodontal treatment on systolic BP in pre-hyper-
tensive and hypertensive individuals. A meta-regression between
post-intervention BoP change (mean difference [MD]; %) and sys-
tolic BP (MD, mmHg). B meta-regression between post-intervention
PPD change (MD; mm) and systolic BP (MD, mmHg). Regression

prehypertension: systolic BP 120-139 mmHg or diastolic
BP 80-89 mmHg; hypertension: > 140/90mm Hg). A sec-
ond or third measure was taken if BP values were > 140/90
mm Hg; otherwise, only one BP measurement was recorded.
Periodontal health status was assessed by 6 calibrated den-
tists with standard protocols in terms of teeth count, PPD,
BoP, as well as simplified oral hygiene index for dental
plaque and calculus. BMI was based on measured weight
and height. Gender, age, general health conditions, eating,
drinking and smoking habits, physical activity, as well as
home and professional oral care habits were self-reported.
There were very few current smokers and no former smok-
ers in the enrolled sample. Based on multivariate logistic
regression accounting for age, gender, smoking status, BMI,
cating habits, number of teeth, simplified oral hygiene index,
and baseline periodontal disease, the predictors of develop-
ing hypertension at the 3-year follow-up among individuals
with baseline prehypertension included male sex (OR: 6.31;
95% CI: 2.63-15.13; p<0.001), baseline sedentary lifestyle
(OR: 2.90; 95% CI: 1.56-5.38; p<0.01), and baseline peri-
odontal disease defined as the presence of PPD > 4 mm
and BOP > 30% (OR: 2.74; 95% CI: 1.19-6.29; p=0.02).
Conversely, baseline periodontal disease did not predict
the risk of developing prehypertension (OR: 0.93; 95% CI:
0.51-1.70; p=0.82).
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slopes reflect the effect of periodontal treatment on BP in pre-hyper-
tensive and hypertensive individuals. Data were extracted from stud-
ies included in the meta analysis by Sharma et al. [47] and the meta-
regression is an original figure by the Hyper-Group. Heterogeneity
was reported among studies
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3.5 IsThere an Effect of Periodontitis Treatment
in Lowering BP and Improving BP Control
in Hypertensive People?

In this section, the effect of periodontal therapy on BP as the
primary outcome in three studies on individuals with pre-
hypertension, treated hypertension, or resistant hypertension
is examined. Globally, the results show a parallel improve-
ment in systemic inflammatory markers and BP profile after
treatment (Fig. 1). One study assessed as a secondary out-
come the effect of nonsurgical periodontal therapy on BP
in treated hypertensive individuals, reporting no significant
changes. The impact of periodontal treatment on BP in nor-
motensive individuals has been recently addressed [47] with
evidence of no benefits (Fig. 1) and will not be discussed
here.

3.5.1 Effect of Periodontal Therapy on Blood Pressure
as the Primary Outcome

To date, the effect of periodontal therapy on blood pressure
as the primary outcome has been reported by three studies
[5, 48, 49]. Two studies were randomized clinical trials, one
of which involved pre-hypertensive individuals (systolic BP
between 120 and 139 mmHg or diastolic BP between 80
and 89 mmHg according to the Seventh Report of the Joint
National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure [50] and assessed
the outcome in terms of clinical BP [48], and the other one
[5]included hypertensive individuals on a stable antihyper-
tensive therapy since at least 6 months prior to enrollment
and assessed the outcome using 24-hours ambulatory BP
measurement (ABPM) [22]. Both RCTs involved partici-
pants with moderate to severe periodontitis [11, 27] who
were randomized to either conventional or intensive peri-
odontal treatment.

The third study [49] was a prospective cohort pilot study
on individuals > 40 years with severe essential refractory
hypertension for at least 2 years of good adherence on a
guidelines-based antihypertensive treatment strategy, and
with generalized advanced chronic periodontitis. BP was
assessed using an ABPM device [51].

3.5.1.1 Pre-hypertension The pre-hypertensive population
trial [48] assigned patients in the intensive-treatment group
to full-mouth intensive removal of dental plaque biofilms
with the use of scaling and root planing, teeth extraction as
needed, and local antibiotic delivery (minocycline) into the
periodontal pockets once weekly for 4 consecutive weeks.
Patients in the control-treatment group only accepted a con-
ventional cycle of supragingival scaling and polishing at
baseline. In addition, all patients received basic oral hygiene
instructions by experienced periodontists. The total length
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of follow-up was 6 months, with intermediate assessments
at 1 and 3 months. Clinical BP was measured using an auto-
mated device in a controlled setting [52], and the average of
a minimum of two measurements recorded 2 minutes apart
was used in the study.

Individuals in the intensive-treatment group (N=53)
compared with those in the conventional-treatment group
(N=54) showed a larger improvement in clinical measures
of periodontitis (PPD, CAL, BoP) at 3 and 6 months. In the
former, but not in the latter, this change was paralleled in the
same time points by a decrease in clinical systolic and dias-
tolic BP, systemic inflammation expressed as hsCRP, and
circulating markers of endothelial function. The between-
groups difference in systolic BP was visible as early as the
first month follow-up visit, while that in IL-6 emerged at the
6 months follow-up visit only.

Specifically, systolic BP in the intensive-treatment
group decreased from 129.31 +5.85 mmHg (base-
line) to 125.83 +5.30 mmHg (1 month follow-up visit),
122.17 +5.15 mmHg (3 months follow-up visit), and
118.23 +5.45 mmHg (6 months follow-up visit). The dias-
tolic BP component also decreased progressively from base-
line to study end in this group. Conversely, neither systolic
or diastolic BP decreased in the conventional-treatment
group. The absolute between-groups difference in BP at 6
months was 12.57 mmHg for systolic BP (p <0.001) and
9.65 mmHg for diastolic BP (p<0.001). The observed
change in clinical BP in the intensive-treatment group was
accompanied by a decrease in hs-CRP, IL-6 and circulating
markers of endothelial function (CD31+/CD42— endothelial
microparticles), which did not occur in the conventional-
treatment group, resulting in significant between-groups dif-
ferences in all parameters at the study end [48].

3.5.1.2 Treated Hypertension This RCT enrolled indi-
viduals with treated essential hypertension, with or with-
out other cardiovascular risk factors such as overweight,
tobacco smoking, type 2 diabetes mellitus, and hypercho-
lesterolemia [5]. Changes to antihypertensive medications
during trial resulted in the exclusion from analysis. Inten-
sive periodontal treatment consisted of a single session of
full-mouth supragingival and subgingival tooth scaling,
while conventional treatment consisted of a single session
of supragingival tooth scaling. Any additional required peri-
odontal treatment in individuals randomized to this group
was postponed to the study end. All participants received
dental hygiene instructions. Ambulatory BP was assessed
using Spacelabs Ultralite 90217 devices in accordance with
manufacturer recommendations and in agreement with the
latest available protocols [22]. Full dental examination and
cardiovascular evaluation, comprehensive of ABPM, blood
samples collection for flow cytometry analysis and plasma
cytokine measurement, as well as vascular function assess-
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ment by flow-mediated dilatation (FMD) of the brachial
artery, were repeated 2 months after periodontal therapy.

Intensive periodontal treatment (N =45 patients) pro-
duced a greater benefit in terms of periodontal health com-
pared with control treatment (N =46 patients), leading to
a significant reduction in the examined clinical measures
of periodontitis (PPD, CAL). Conventional treatment deter-
mined only a small reduction in PPD. Changes in perio-
dontal health parameters were paralleled by a decrease in
ambulatory 24 h average systolic and diastolic BP only in the
intensive-treatment group, leading to an absolute between-
groups difference in systolic and diastolic BP of 11.1 mmHg
(95% CI 6.5-15.8) and 8.3 mmHg (95% CI 3.98-12.6),
respectively. The benefit of intensive treatment on BP was
visible on both the daytime and nighttime BP profiles, and it
was not affected by the number of antihypertensive medica-
tions (> 2 or < 2). Conversely, it depended on baseline BP
and age, with no significant changes in systolic BP among
individuals with ambulatory 24 hours average systolic BP
in the highest tertile (> 138 mmHg), and larger benefit in
young individuals (age < 58 years). A formal mediation
analysis indicated a significant average causal mediation
effect of treatment group on systolic BP reduction attributa-
ble to changes in PPD [estimate = 3.59 (95% CI10.52-7.10),
p=0.021; proportion of total mediated effect = 0.29 (95%
CI 0.04-0.61), p=0.021]. Intensive, but not control peri-
odontal treatment modestly yet significantly reduced IFNy
and IL-6 levels as well as the levels of activated (CD38+)
and immunosenescent (CD28null, CD57+) proinflammatory
CD8+T cells, which have been shown to infiltrate kidneys
and vessels in the early phase of vascular injury in hyper-
tensive patients.

Heart rate was not modified by periodontal treatment.

3.5.1.3 Resistant Hypertension In the interventional pro-
spective cohort pilot study on adults with severe essential
refractory hypertension (N =26; mean age: 53.6 +8.0 years;
mean BMI: 30.6+8.0; 65.4% women; 61.5% non-Whites;
11.5% smokers; 15.4% diabetics; 23.1% with a history of
myocardial infarction or stroke), periodontal examination,
cardiological assessment (ABPM, echocardiography for the
assessment of left ventricular mass, PWV) and laboratory
tests on plasma inflammatory markers were undertaken at
baseline and 3 and 9 months thereafter [49]. All participants
suffered from generalized advanced chronic periodontitis
[10] diagnosed on a complete periodontal examination per-
formed by the same calibrated periodontist. Non-surgical
periodontal treatment was delivered as needed by a single
experienced periodontist 3 months after the baseline visit.
Treatment consisted of supragingival scaling using manual
instruments and a sonic device, and subgingival scaling and
root planing in sites with PPD > 4 mm, with no limit of
appointments and an average of four to six visits per patient

within a 2-week period. All participants also received reiter-
ated oral hygiene instructions consisting of a demonstration
of dental floss use and Bass technique for brushing. Peri-
odontal treatment determined a significant improvement in
clinical parameters of the disease (BoP, PPD, CAL) as well
as in the visible plaque index after 6 months. This result was
paralleled by a significant reduction in the median values of
systolic and diastolic 24-hours ambulatory BP, CRP, IL-6,
fibrinogen, as well as in the mean values of measures of left
ventricular hypertrophy and arterial stiffness [49]. Systolic
BP decreased from a median (interquartile range) of 170
(28.8) mmHg at the time of periodontal treatment to 157.5
(40) mmHg 6 months thereafter. Diastolic BP decreased
from a median (interquartile range) of 105 (21.3) mmHg
at the time of periodontal treatment to 95 (11.3) mmHg 6
months thereafter. Left ventricular mass decreased from a
mean weight of 234.4+79.6 g at baseline t0 219.4+69.2 g
after periodontal treatment. The authors did not explicitly
state whether antihypertensive therapy remained stable dur-
ing follow-up. A full ABPM report, comprehensive of mean
24 h, daily, and nocturnal BP values was not shown. Also,
the lack of a control group prevents the full interpretation of
the reported findings.

3.5.2 Effect of Periodontal Therapy on Blood Pressure
as a Secondary Outcome

The effect of periodontal therapy on blood pressure as the
secondary outcome in individuals with hypertension has
been so far reported by only one study [53]. It was a non-
randomized clinical trial primarily interested in endothelial
function that also assessed the effect on BP of nonsurgical
periodontal therapy, delivered as needed, in treated hyper-
tensive individuals (N =26, mean age: 54 + 13 years: 30.8%
women; 34.6% smokers; mean BMI: 23.2 +3.0) without dia-
betes mellitus, hyperlipidemia, or CVD who were on a stable
(= 6 months prior to enrollment) antihypertensive therapy
[53]. Hypertension was the only condition they were receiv-
ing medications for. No information was available on the
BP measurement technique. Periodontal health status was
first investigated based on a self-reported questionnaire that
assessed the presence of gingival swelling and bleeding,
purulent discharge, and tooth mobility and then confirmed
by the dentist on a routine oral examination, leading to the
identification of 17 (65.4%) hypertensive individuals who
were affected by the disease and needed periodontal treat-
ment. The severity of the disease was not reported. Their
office BP, glycolipid profile, and systemic inflammatory
markers recorded at baseline and 24 weeks after periodontal
treatment were compared with those of a control group of
hypertensive individuals without periodontitis (N =38; mean
age: 56412 years; 26.3% women; 42.1% smokers; mean
BMI: 23.142.8). Nonsurgical periodontal treatment included
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subgingival scaling and root planing as needed, with the use
of antibiotics for 4-7 days after intensive therapy, and oral
hygiene instructions for mouth washing and brushing.

No information was available on the periodontal health
markers at baseline or at the 24 week visit.

At baseline, hypertensive individuals with periodontitis
had higher serum hs-CRP and IL-6 levels compared with
the control group of hypertensive individuals without the
disease. At the 24-week final visit, individuals who had
received periodontal treatment had significantly lower hs-
CRP and IL-6 levels compared with their pretreatment val-
ues. No other difference in clinical and laboratory features
was recorded.

The lack of information on the BP measurement tech-
nique, periodontitis markers and periodontal disease sever-
ity affect the full interpretation and comparability of the
reported findings.

4 Conclusions

Periodontitis and hypertension often occur as comorbidi-
ties. A positive linear association between the conditions
was found, which appears to be driven by the sever-
ity of periodontitis and mostly affected the systolic BP
component.

In contrast to survey-based research, studies based on
BP measurement and oral health status examination found
an increased risk of incident hypertension in relation to
periodontal disease.

A genetic susceptibility involving inflammation and
immunity exists for both hypertension and periodontitis,
and polymorphisms in genes involved in the immune func-
tion were found to be shared between the two conditions.
Environmental factors, like high-salt diet, as well as eco-
systemic perturbations contribute to immune cells impair-
ment with effects on periodontal health status and BP.

Based on observational evidence, periodontitis is associ-
ated with elevated risk of uncontrolled hypertension despite
antihypertensive treatment. Studies on individuals with pre-
hypertension, treated hypertension, or resistant hypertension
that examined the effect of periodontal therapy on BP as the
primary outcome indicate a parallel improvement in sys-
temic inflammatory markers and BP profile after treatment.
Heterogeneity exists in the evidence.

5 Clinical Implications
There is a rationale for the assessment of oral health status

and BP profile in the presence of either hypertension or
periodontitis.
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In addition to its proven benefits on BP profile, a low-salt
diet might be beneficial for periodontal health status.

The benefits of maintaining or restoring a healthy peri-
odontium might extend to BP profile.

6 Research Implications

More mechanistic studies and large randomized clinical tri-
als are warranted.
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