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ARTICLE INFO ABSTRACT

Background: 40% of cases of infective endocarditis (IE) are likely caused by oral bacteria. IE prevalence after trans-
catheter aortic valve replacement (TAVR) is comparable to IE following surgical prosthetic valve replacement
(SVR). Current guidelines recommend pre-operative dental screening for SVR, without specific recommenda-
tions regarding TAVR.

We aimed to compare oral dental findings in TAVR vs. surgical valve replacement (SVR) candidates and assess the
need for routine dental screening and treatment prior to TAVR similar to the SVR patients.

Methods: 150 patients (58 TAVR candidates and 92 surgical candidates) were all referred for screening and ap-
propriate treatment before intervention to our Oral medicine team, blinded to the planned interventional type.
All patients were scored for oral hygiene and dental findings that required intervention. An oral health score
(OHS, general hygiene: 0-good, 1-bad, need for immediate treatment: 0-no, 1-yes, need for future treatment:
0-no, 1-yes) was calculated and compared. Patients were clinically followed for IE for 14 + 5 months (rage 8-
28) post intervention.

Results: While candidates for SVR were younger than TAVR (66 + 10 vs. 81 4 6 respectively, P < 0.0001), oral-
dental findings were similar. OHS was 1.6 for SVR and 1.7 for TAVR candidates, p = 0.45). Half of patients in either
group had findings requiring pre-procedural dental treatment. There were two IE cases during follow-up, one in
each group.

Conclusion: Oral health and need for pre-procedural dental treatment were not different among candidates for
SVR and TAVR. [E preventive oral-dental care seems to be justified in patients undergoing TAVR initially denied
SVR due to prohibitive operative risk.
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1. Introduction [E prophylaxis [3]. However, the outcome of post TAVR IE has been grim

demonstrating in-hospital complication and mortality rates as high as

Infective endocarditis (IE) following surgical valve replacement has
been reported to occurs in 1% to 6% of patients and is associated with
high morbidity and mortality [1,2]. trans-Catheter aortic valve replace-
ment (TAVR) has emerged as a therapeutic option for patients with
symptomatic severe aortic stenosis considered at intermediate, high
or prohibitive surgical risk [2]. Data on IE after TAVR have been limited
to case reports and relatively small series with limited follow-up. The
rate of IE within the year following TAVR has been reported to be
3.5%, ranging from 0.5% to 5% [3-5] similar to IE rates after surgical
valve replacement. A recent change in the recommendations for pro-
phylactic antibiotics added TAVR as an indication for post implantation
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87% and 47%, respectively.

Bacteremia has been shown to frequently occurs after dental proce-
dures [6], with cumulative incidence of approximately 60%. Post dental
procedure bacteremia may last up to 60 min after the procedure [7-9].
While the cause and effect between dental infection and IE has never
been scientifically demonstrated, an association has been shown is
very likely to exist. Accordingly current AHA/ACC guidelines recom-
mend only surgical valve replacement candidates to have a dental
screening prior to their operation for IE prevention [1,2]. The
European society of cardiology recommends that potential sources of
dental sepsis should be eliminated at least 2 weeks before implantation
of a prosthetic valve or other intracardiac or intravascular foreign mate-
rial without specifying the route by which they may have been im-
planted [3]. This statement was based on the French society of oral
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surgery recommendations from 2006 regarding SVR only [10]. In a sys-
tematic review of literature regarding Pre-procedural dental screening
for cardiovascular invasive procedures no satisfactory answers regard-
ing dental care before cardiovascular invasive procedures could be pro-
vided [11]. At this time no specific recommendations exist regarding
dental screening for TAVR candidates.

We aimed to compare oral dental screening findings in TAVR vs. sur-
gical valve replacement (SVR) candidates and based on these findings to
further assess the need for routine dental screening and treatment prior
to TAVR similarly to patients undergoing SVR.

2. Methods
2.1. Study population

In October 2016 we extended our institutional surgical valve replacement pre-
procedural preparation protocol to include TAVR candidates. A significant part of
the protocol included oral-dental examination/treatment prior to surgery. Thus, be-
tween October 2016 and October 2017 all candidates for valve replacement (150 pa-
tients, age 70 £ 11, 50% male gender) were prospectively referred to our Oral
medicine unit for evaluation and treatment if needed. The oral medicine team was
blinded to the type of planned interventional treatment (TAVR vs. SVR). The median
time between oral examination (and treatment, if required) and TAVR or SVR was
5 days (95% CI for the median: 4-7 days).

2.2. Oral-dental screening and treatment

Patients underwent clinical and radiological examinations by a dentist from the
oral medicine unit, experienced in treating medically compromised patients. All pa-
tients had a panoramic radiograph and peri-apical images as needed and a thorough
dental, periodontal and mucosal examination. Finding of acute infection (dental or
periodontal abscess, root remnants, gingivitis due to massive dental plaque and cal-
culus accumulation) was noted and appropriate treatment was delivered (extraction,
scaling and/or root planning). If a fungal infection was suspected, a fungal culture was
taken and if indicated - anti-fungal treatment was administered. An oral health score
(OHS) was applied based on general hygiene and the necessity of/for dental treat-
ment, either immediate or later after the heart procedure. The OHS was calculated
as the sum of the following indices: general hygiene index, 0-good, 1-bad, need for
immediate treatment, 0-no, 1-yes, need for future treatment, 0-no, 1-yes. Each
index as well as the total OHS were calculated and compared. Patients were clinically
followed for IE for 14 + 5 months (rage 8-28) post intervention.

2.3. Statistical analysis

Continuous variables are presented as mean (SD). Comparison between groups was
performed using the t-test for continuous variables and y? test for categorical variables.
Statistical significance was set at p < 0.05. Statistical analyses were done using MedCalc
Statistical Software version 18.11.6 (MedCalc Software bvba, Ostend, Belgium; https://
www.medcalc.org; 2019).

2.4. Ethics

This study was approved by the institutional ethics board as part of the cardiovascular
division clinical and interventional registry.

3. Results
3.1. Patients’ clinical characteristics

During the observation period 150 patients (58 TAVR and 92 SVR)
were evaluated pre-operatively for valve replacement, referred for rou-
tine dental screening/treatment as appropriate.

Candidates for TAVR were octogenarians and nearly two decades
older than surgical valve replacement candidates (Table 1).
Representing their higher surgical risk profile most were hypertensive
(twice the prevalence compared to SVR), they had worse renal function,
twice the rate of previous percutaneous coronary interventions and ten
times the rate of previous coronary artery bypass graft surgery. History
of prior myocardial infarction and pre-operative ejection fraction were
similar. Interestingly candidates for TAVR were in worse functional ca-
pacity compared to candidates for surgical valve replacement by their
NYHA functional class (Table 1). Candidates for TAVR were inherently
patients with severe aortic stenosis without aortic insufficiency (Table

2), with a similar aortic valve area compared to SVR candidates. They
were more likely than SVR candidate to have >moderate mitral
regurgitation.

3.2. Dental findings

Generally, the two groups were similar regarding their oral findings
(Fig. 1). About two thirds had teeth (65% vs. 73%, for TAVR vs. SVR can-
didates, respectively, p = 0.34). Only a quarter of patients in either
group were considered by the oral medicine team to have “good” oral
hygiene, i.e. - no gingivitis or periodontitis, without need for periodon-
tal intervention (scaling and root planning). Half of patients in either
group were found to have poor prognosis teeth (deep caries of non- re-
storable teeth, root remnants or active (purulent) or extensive peri-
apical abscess) and required dental treatment prior to planned inter-
vention (45% vs. 55%, for TAVR vs. SVR candidates, respectively, p =
0.2). Patients with carious teeth without the above characteristics did
not require immediate pre-operative treatment and future restorative
treatment was recommended. A simple oral health score (OHS) was de-
vised integrating the oral examination findings (general hygiene, need
for immediate treatment and need for future treatment). The OHS was
found to be 1.6 £ 1.1 for TAVR and 1.7 £ 1.2 for SVR candidates, p =
0.45).

3.3. Infectious endocarditis

Patients were routinely followed at our valve clinic at 1, 3, 6 months
post procedure and yearly thereafter. During 15 &+ 4 months (8-28, me-
dian 14.5 months) of follow-up until June 2018 there were two cases of
late IE, one in each of the groups. Both patients had pre-operative dental
treatment.

Table 1
patient characteristics
TAVR denotes Transcatheter Aortic valve replacement, SVR - surgical valve replacement.

TAVR SVR p-Value
candidates candidates
n=>58 n=292
Age (years) 81+6 66+10 <0.0001
Gender Male 25 (43) 50 (54.3) NS
Female 33 (57) 42 (45.7)
Diabetes mellitus 29 (50) 37 (40) NS
Hypertension 52(89.6) 54(58.6) 0.0005
Prior Stroke 3(5.1) 6 (6.5) NS
Peripheral arterial disease 5(8.6) 4(43) NS
Prior coronary bypass graft 6(10.3) 1(1) 0.008
Prior percutaneous coronary intervention 43 (74.1) 38 (41.3) 0.008
History of myocardial infarction 10(17.2) 13 (14.1) NS
Functional class
NYHA (n,%) CLASS 6(10.3) 19 (20.6) NS
1
CLASS 5 (8.6) 36 (39.1) <0.0005
2
CLASS 36 (62) 36 (39.1) 0.0005
3
CLASS 4 (6.8) 1(1.08) <0.0005
4
Left ventricular function
Left ventricular 51(87.9) 76(82.6) NS
Ejection fraction >40%
Renal function
Glomerular filtration rate >50 36 (62) 89 (96.7) <0.05
(ml/min) 30-50 12(20.6) 1(1.08) <0.0005
<30 10(17.2) 2(2.2) 0.0009
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Table 2
Echocardiographic finding prior to valve intervention
TAVR denotes Transcatheter Aortic valve replacement, SVR - surgical valve replacement.

TAVR SVR p-Value
candidates candidates
n=>58 n=92
Left ventricular ejection fraction (%) 58 4+ 12 57 £13 NS
Aortic valve area (cm?) 08+02 08+02 NS

Aortic valve area index (cm?/m?) 043 + 045+ 0.10 NS
0.08
Aortic valve regurgitation > moderate n(%) 0 (0) 13(14) 0.00000
Mitral valve regurgitation > moderate n(%) 29 (50) 20 (22) 0.0006
Tricuspid valve regurgitation > moderaten 6 (10) 8(9) NS
(%)
Right ventricular systolic pressure (mmHg) 44 + 11 3849 0.00001

4. Discussion

TAVR and SVR share a common feature by the fact that they both in-
troduce foreign prosthetic material into the endocardial surface. As such
they may create a nidus for infective endocarditis. In the largely revised
infective endocarditis prevention guidelines of 2007 [1] {Wilson, 2007
#14} a careful preoperative dental evaluation was recommended so
that required dental treatment may be completed whenever possible
before cardiac valve surgical repair or replacement or repair of congen-
ital heart disease. Such measures suggested that they may decrease the
incidence of late prosthetic valve endocarditis caused by viridans group
streptococci. IE has been reported to occur after TAVR at rates equal to
or exceeding those associated with surgical aortic valve replacement
(AVR) and was associated with a high 1-year mortality rate of 75%
[12,13]. Treatment for periodontal disease had been reported in 70.5%
of patients before valvular replacement [14].

In our study we have demonstrated that oral hygiene is similar and
rather poor among candidates for TAVR and SVR, and requires specific
treatment in most patients. While latest guidelines do suggest that
post-operative IE prophylaxis and treatment should be delivered simi-
larly in TAVR and SVR procedures [2,15], pre-operative dental screening
and care is only recommended for surgery. The consequences of [E in
patients undergoing TAVR are usually more catastrophic, as these pa-
tients were a-priori at higher risk due to co-morbidities and prior car-
diovascular surgery that led to their allocation to trans-catheter
treatment. Emergent re-do surgery for IE is a high risk procedure in all
patients, and especially so in TAVR patients that were originally de-
ferred from surgery deemed inoperable. Given that the probable oral
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Fig. 1. Prevalence of oral findings in Valve replacement candidates Prevalence of teeth,
good oral hygiene and need for dental treatment in the study cohort. TAVR denotes
Transcatheter Aortic valve replacement, SVR - surgical valve replacement.

source of infection was similar in patients prior to TAVR or SVR the im-
portance of oral-dental clearance before TAVR is probably reasonable.

During follow-up extending from early to late IE timing we had one
case of late IE in each in group. We cannot state that our intervention
had any influence on IE rate as our incidence of IE prior the implemen-
tation of dental screening for TAVR was similar. Yet, in comparison to
expected rates of IE with prosthetic/repaired valves and some recent
publications showing increased risk after dental care [16] our approach
seemed safe and probably effective.

Optimal IE prophylactic strategies for native valve pathologies have
been continuously revaluated, like in the recent GAMES Spanish registry
[17]. We believe that new policies should also be considered regarding
pre-procedural dental evaluation for patients undergoing TAVR, and
possibly all candidates for percutaneously implanted endovascular
prosthetic materials.

5. Limitations

Our study represent our experience in one single tertiary cardio-
vascular center with relative low number of patients, rather short pe-
riod of follow-up, and the low expected event rate the study was not
powered to identify longitudinal advantages other than the safety of
the oral-dental screening approach. Larger cohorts with longer follow-
up should probably further be assessed.

6. Conclusions

Oral health and need for pre-procedural dental treatment were not
different among candidates for SVR and TAVR. Thus in TAVR patients
initially denied surgery due to higher operative risk IE preventive oral-
dental care seems to be justified.
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