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Infective endocarditis and oral surgery input before
cardiac surgery: time to prick the paradigm of pre-
cardiac surgery assessments?

Marwa Ramadan,*" Victoria Stewart,” Nusaybah Elsherif,> Rebekah Milligan,* Amanda Beresford® and John Marley®

This paper discusses the controversial topic of
dental treatment before cardiac valvular surgery
and reviews patients’ post-valve surgery.

Abstract

Patients included in this paper have not received
dental input.

Results show no complications of a dental
aetiology.

Purpose To review current practice regarding oral surgery input for patients awaiting cardiac valvular surgery and
who are at risk of infective endocarditis (IE) in the context of the COVID-19 pandemic, and to stimulate debate around
the indications for pre-operative oral surgery assessment. It also opens the way to developing a new research-based
approach which is patient-centred, safe, effective and efficient.

Methods A desk-top based patient review was undertaken between 27 March 2020 and 1 July 2022 to record the
outcome of patients undergoing cardiac valvular surgery in Northern Ireland, following the revision of the referral
guidelines for oral surgery intervention. Data were collected for all cardiac referrals to the oral surgery on-call service
in the Royal Victoria Hospital, Belfast. Complications were recorded at two weeks, two months, and six months post-
surgery, using Northern Ireland Electronic Care Records.

Results In total, 67 cardiac patients were identified between 27 March 2020 and 1 July 2022: 65.7% of patients were
male and had an average age of 68, while the female patients had an average age of 61. The mean interval of date
of cardiology referral to surgery date was 9.7 working days, with 36% of patients referred within five days of the
planned surgery date. Moreover, 39% had valvular surgery in combination with another type of cardiac surgery. No
complications linked to dental aetiology were noted.

Conclusions This paper raises questions about the advisability of oral surgery input before cardiac surgery for
anything other than pain relief, management of acute dental sepsis, or IE whose source has been identified as an oral
commensal. The COVID-19 pandemic has presented an opportunity to review current practice and open the way to
developing a new approach which is patient-centred, safe, effective and efficient.

Introduction

Infective endocarditis (IE), inflammation of
the endocardium, is a relatively rare disease,
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with an estimated incidence of 3-10 cases
per 100,000 person-years in most population-
based studies."** Despite diagnostic and
treatment advances, prognosis remains
poor, with hospital mortality at 22%, rising
to 40% at five years.">** Morbidity rates are
also high: 50% of patients require operative
treatment in the acute phase of the disease,
often with ongoing detriment to the quality
of life.>*

Cardiovalvular surgery (CVS involving
valve replacement) increases patients’
risk of developing postoperative IE.
CVS cases complicated by IE are also
increasing.” The links between oral health
and cardiovascular disease have long been
established.® Importantly, the presence of
chronic periodontitis increases the risk of
IE, especially in patients with heart defects.®’

Community-associated IE is often linked
to oral bacteria, leading to cardiologists
requesting the elimination of dental
infections before CVS."” American and
European cardiology guidelines currently
recommend dental examination before
cardiac surgery, with the European Society
of Cardiology advising the elimination
of dental sepsis sources two weeks before
procedures.'"'? However, there is currently
no standardised guidance on the acceptable
standard of oral health required for these
patients, and if dental interventions that can
be conducted in a limited preoperative time
frame actually improve long-term surgical
outcomes. Furthermore, the guidance does
not specify who should carry out a dental
assessment preoperatively and what would
constitute a valid dental assessment. Notably,
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the cost-benefit and risk-benefit of dental
interventions before cardiac surgery have
not been well defined."

The removal of dental infection appears to
be more important in patients undergoing
heart transplants due to the need for
postoperative immunosuppressants.'® These
patients regularly present with poor dentition,
including periodontitis and apical pathology,
and often have poor surgical outcomes.!
However, there is still conflicting guidance
about the level of oral assessment, type of
dental treatment required, and the treatment
timing before CVS."

In January 2020, the World Health
Organisation, following the recommendations
of the emergency committee, declared
the COVID-19 outbreak a public health
emergency of international concern, with
a pandemic declared in March 2020." This
outbreak created an unusual disruption and
placed an exceptional strain on the NHS
system.'® This pressure to adapt was felt
across all specialities, forcing drastic changes
to be implemented."” Prior to the pandemic,
the demand for dental services had already
increased due to the adoption of percutaneous
cardio-valvular procedures where turnaround
time was reduced."”

The oral surgery department in the School
of Dentistry in the Royal Victoria Hospital,
Belfast, historically assessed and treated sources
of dentoalveolar infection for in-patients before
cardiac valve replacement to reduce the risk of
IE. However, due to the constraints placed on
the provision of this service by the pandemic,
with patient and staff face-to-face contacts
minimised (except for emergency treatment
and assessment cases), the oral surgery
department outlined an interim arrangement

for cardiac patients during the COVID-19
pandemic. Following managerial approval
and communication to cardiology colleagues,
the changes were implemented, with patient
assessment limited to those exhibiting signs
or symptoms of acute infection, including IE
of likely dental origin as confirmed by blood
cultures. Cardiology colleagues were reminded
that post-surgical discharge should include
explicit instruction for the patient to resume
and maintain dental treatment with their
general dental practitioner.

This period of enforced altered service
provision afforded the oral surgery team an
opportunity to observe subsequent cardiac
outcomes for these patients during the
COVID-19 pandemic.

Methods

All cardiac referrals to the oral surgery on-call
service in Royal Victoria Hospital were reviewed
between 27 March 2020 and 1 July 2022.
The initial data collected included:
o Date of referral
« Staff member taking the referral
« Patient identifiers including age, sex and
catchment area
 Referral source
o Reason for referral and date of planned
procedure.

The data were pseudo-anonymised and
recorded in a secure Microsoft Excel file. Data
analysis and summative statistical analysis were
performed on Microsoft Excel 16.43. Further
data were collected by one investigator using
the Northern Ireland Electronic Care Record
System at the following postoperative time
points: two weeks, two months and six months.

Fig. 1 Working time interval between dental referral and day of planned surgery
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This additional data included:

« Surgical outcomes outlined in the notes,
including all complications recorded

o Treatment date and type

« Discharge arrangements and instructions

o Review dates and clinical details of
attendance at out-patient appointments

o Review of any ‘out of hours’ hospital
attendance or in-patient admission.

The inclusion criteria encompassed all
patients referred to the service for pre-cardiac
surgery dental input, where oral surgery input
was not required due to the absence of acute
dental pathology as per the new departmental
guidance. Excluded cases were those patients
with acute dental pain, infection, or established
IE with a possible dental cause.

Results

In total, 18 referrals from the cardiology
department were received by the oral surgery
department during the initial data collection
period between 27 March 2020 and 1 June
2020. Four patients were excluded as they
were not awaiting valvular surgery. Three of
the remaining 14 patients, initially referred by
cardiology, had signs of IE (with supportive
blood cultures), or acute dental symptoms
requiring assessment and input.

None of the remaining initial 11
patients observed subsequently developed
endocarditis or had complications felt to be
attributable to dental causes.

This initial data collection and analysis
prompted formal approval by management
and communication to the cardiology team,
as previously detailed.

Further data collection was carried out
between 2 June 2020 and 1 July 2022, with a
further 56 patients awaiting valvular surgery
referred to the oral surgery department.
Longitudinal data are therefore available for
a total of 67 patients.

Data analysis revealed 65.7% of patients
were male with an average age of 68 years.
The average age of the female patients was
61 years. The mean interval from date of
cardiology referral to planned cardiac surgery
date was 9.7 working days, with 36% of
patients referred within five days of planned
surgery (see Fig. 1).

Patients referred by cardiology for
assessment pre-valvular surgery were noted
to have undergone various procedures, with
39% of patients having valvular surgery in
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Fig. 2 Types of cardiac valvular surgery completed for patients for whom dental assessment had been requested
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combination with another type of cardiac
surgery (see Fig. 2).

All postoperative complications were
recorded at the previously noted interval of
two weeks, two months and six months. Two-
week postoperative data are available for all
the 67 recorded patients (see Table 1), two-
month review data are available for 66 patients,
and six-month data for 53 of the 67 patients.
There were no complications relating to dental
aetiology noted at any of the defined recovery
periods.

Discussion

There is conflicting evidence in the literature
regarding the necessity for dental assessment
and treatment before cardiac surgery.

A national study in the USA between 2004-
2010 found a strong association between
gingivitis and periodontitis and increased
postoperative bacterial infections. However,
it is not clear from the paper whether
this refers to bacterial IE and prolonged
hospitalisation in patients undergoing heart
valve surgery.'® Furthermore, evidence
suggests that patients who require cardiac
valve replacement or heart transplantation
often have poor dental health, and removing
odontogenic infective sources is advocated
to reduce infection risk."”

In contrast, there is also evidence from the
literature suggesting there is no difference
in postoperative valvular infection rates
between patients who had pre-cardiac
surgery dental assessment and those
without. In a study of 74 patients undergoing
cardiac transplantation, 43 had dental foci
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CABG Coronary artery bypass graft
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Structural repair ~ Other modification of cardiac structure

Table 1 List of complications recorded at postoperative intervals for cardiac surgery
patients for whom dental assessment had been requested

o Atrial fibrillation (4)
o (Cannula infection
o Cardiac arrest

o (atheter infection
e Chestinfection (2)

e (COVID-19 ¢ Jaundice
o Groin cellulitis e QOedema of ankle (2)
e Haematuria e Prostate cancer

¢ Hypokalaemia

* Hyponatraemia

e Liver function test disruption (3)

e Pericardial effusion

e Pneumonia

® Pneumothorax

e Seizure

e Sepsis (Serratia marcescens)

o Sternal wound infection (6)

e Stroke

e Sub-therapeutic international
normalised ratios (2)

e Thrombocytopaenia (2)

e Urinary infection (2)

e Vertigo

Atrial fibrillation (3)
Cellulitis of leg
COVID-19 (2)

Delayed wound closure
Heart failure

Sternal wound infection (2)

¢ Delayed wound closure
o Heart failure (2)
® Prostate cancer

eliminated, with 31 having no preoperative
dental treatment: there was no difference
in infection rate, rejection rate or mortality
between the groups.?® This is further
supported by two subsequent studies on the
same cohort of patients undergoing heart
valve surgery, where there was no reduction
in postoperative infections or improved
survival following dental screening and
treatment 3-6 months before surgery.?"*

A systematic review published in 2019 by
Lockhart et al. looked at determining the
potential effect of dental treatment before
cardiac valve surgery on patient outcomes.

The results suggest uncertainty about
whether dental intervention for patients
undergoing cardiac surgery resulted in a
different health outcome and therefore the
influence of dental treatment before CVS on
morbidity and mortality remains unclear.?

Treatment of patients at high risk of
dental caries and periodontal disease is a
longitudinal process and not limited to any
single episode or ‘treatment burst. These
patients require long-term supportive care,
including regular assessments and likely
supportive periodontal treatment before, as
well as after, cardiac surgery.
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While a one-off ‘treatment burst’ for these
patients in a hospital setting before cardiac
surgery may help mitigate one source of
infection, such as acute dental abscesses, it
may also give rise to false expectations of
confidence, both to the cardiac surgeon and
the patient, as it will not eliminate the risk
and certainly will not help address the other
underlying causes of dental disease, such
as caries and chronic periodontal disease,
in the time frame normally available for
dental input.

Advocates for pre-cardiac surgery dental
assessment and treatment point to the need
to avoid treating these patients after cardiac
surgery, where they are at risk of prolonged
bleeding due to anticoagulant therapy and, of
course, the catastrophic impact of IE involving
new valves. In the case of heart transplant
patients, a concern also arises around the
potentially higher risk of infections due to
immunosuppressive therapies themselves.

In contrast, it is possible to argue that,
postoperatively, and with appropriate
adjunctive support, one would reasonably
expect these patients to have improved
cardiovascular fitness as a result of their
surgical intervention and be more tolerant of
the necessary protracted dental remediation
and maintenance required to render them
fully dentally fit.

Considering the higher risk of developing
IE after bacteraemia occurs, dental treatment
should be carried out a minimum of two weeks
before surgery to ensure adequate healing
and optimise dental health.?* Some authors
advocate undertaking dental treatment
between 1-3 months before surgery to reduce
the risk of recurrence of infection and ensure
dental health is maintained.”®? Clearly, while
this ideal situation might apply for elective
cardiac procedures, it will not help with
emergency admissions where there will be
time constraints for these patients admitted
in an emergency setting, and where it is very
likely that patients will either progress directly
to cardiac surgery without dental intervention
or, at best, will only have the extraction of
teeth whose prognosis is considered an
immediate cause of concern.

In contrast, some authors have advocated
concomitant surgery. In a case-control of
21 patients, Lockart et al. (2009) performed
extractions simultaneously with cardiac
valvular surgery under the coverage of
antibiotic prophylaxis with no surgical
complications.®

Conclusion

This paper raises the question of the advisability
of oral surgery input before cardiac surgery for
anything other than pain relief, acute dental
abscesses/sepsis management, or IE confirmed
to be caused by oral commensals.

The numbers involved in this review are
necessarily small given the population size of
Northern Ireland, which is around 1.9 million.
Nonetheless, the study findings do serve to open
adebate around the area of the oral surgeon’s (and
dentist’s) role in the preoperative assessment of
the cardiac patient awaiting valvular surgery.
The current COVID-19 pandemic has presented
an opportunity to review the logic and efficacy
of our current practice relating to pre-cardiac
dental assessment and treatment, and opens
the way to developing a new approach which
is patient-centred, safe, effective and efficient.
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