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Necrotising periodontal diseases and alcohol misuse —
a cause of osteonecrosis?

Karolina Tkacz,*" Japarsh Gill> and Maeve McLernon?

Key points

Raises clinician awareness on the topic of
necrotising periodontal diseases and describes
diagnosis and treatment modalities.

Abstract

Explores and explains the link between alcohol
misuse, malnutrition and necrotising periodontal
diseases.

Encourages dentists to liaise with healthcare
professionals in the management of patients
suffering from underlying comorbidities,
highlighting the importance of holistic patient care.

‘Necrotising periodontal diseases’ is an umbrella term for necrotising gingivitis, necrotising periodontitis, necrotising
stomatitis and noma. These rapidly destructive conditions are characterised by pain, interdental ulceration and
gingival necrosis which, if left untreated, can result in osteonecrosis. Research indicates that patients with a history

of alcohol misuse are at an increased risk of malnutrition, which negatively affects the immune response and
predisposition to necrotising periodontal diseases. This article will discuss that osteonecrosis of the alveolar bone
does not exclusively occur in association with antiresorptive medications, but can occur as a severe form of necrotising
gingivitis. In this article, we will describe two cases to highlight the occurrence, presentation and management of
necrotising periodontal diseases secondary to alcohol misuse.

Introduction

Necrotising periodontal diseases

Alcohol
effects on every major body system.' In
2017/18, over 586,000 people in the UK
were classified as dependent drinkers.?

consumption has negative

Patients suffering from alcohol dependency
are likely to be malnourished and
immunocompromised, predisposing them to
developing necrotising periodontal diseases
(NPDs). Severe necrotising gingivitis in
immunocompromised individuals can lead
to necrosis of the alveolar bone, resulting
in necrotising stomatitis. If left untreated,
necrotising stomatitis results in extensive
osteonecrosis and, in some extreme cases,
noma.
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During the 2017 World Workshop on the
Classification of Periodontal and Peri-
Implant Diseases and Conditions, the
classification of NPDs was updated from the
1999 classification:® ‘necrotising ulcerative
gingivitis’ and ‘necrotising ulcerative
periodontitis’ were changed to ‘necrotising
gingivitis’ (NG) and ‘necrotising periodontitis’
(NP), respectively. A third, new, disease
stage was added and termed ‘necrotising
stomatitis’ (NS). NG can be diagnosed if
necrosis is limited to the interdental papilla,

presenting with the characteristic ‘punched
out’ appearance.* If the inflammatory
process is accompanied by rapid alveolar
bone loss, along with the formation of a
pseudomembrane, lymphadenopathy and
pyrexia, NG is considered to have progressed
to NP. Once the condition spreads to involve
the alveolar bone, resulting in osteonecrosis
and bony sequestration, this is termed
NS. NG, NP and NS are stages of the same
condition.>® A proposed staging mechanism
of NPDs has been suggested by Horning,’
originally modified from Pindborg® and
Uohara’ (Table 1).

Table 1 Staging of necrotising periodontal diseases,’ originally modified from Pindborg®

and Uohara’

Stage Description

Stage 1 Necrosis of only the tip of the interdental papilla
Stage 2 Necrosis of the entire papilla

Stage 3 Necrosis involving the marginal gingiva

Stage 4 Necrosis extending into attached gingiva

Stage 5 Necrosis extending into buccal or labial mucosa
Stage 6 Necrosis exposing alveolar bone

Stage 7 Necrosis perforating the skin of the cheek
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Table 2 Classification of necrotising periodontal diseases, reproduced with permission from Panos N. Papapanou et al., ‘Periodontitis:
consensus report of workgroup 2 of the 2017 World Workshop on the Classification of Periodontal and Peri-Implant Diseases and

Conditions’, Journal of Clinical Periodontology, 2018, John Wiley and Sons?

In adults

HIV +/ AIDS with CD4 counts <200 and detectable viral load

Other severe systemic conditions (immunosuppression)

NPDs in chronically, severely
compromised patients
In children

Severe malnourishments”

Possible progression: NG, NP, NS, noma

Extreme living conditions™

Severe (viral) infections’

In gingivitis patients
NPDs in temporarily and/
or moderately compromised

Uncontrolled factors: stress, malnutrition, smoking, habits

Previous NPD: residual craters

Generalised NG. Possible progression to NP

Local factors: root proximity, tooth malposition

Localised NG. Possible progression to NP

patients
In periodontitis
patients

Key:
NPD = necrotising periodontal diseases; NG = necrotising gingivitis; NP = necrotising periodontitis; NS = necrotising stomatitis.
* = mean plasma and serum concentrations of retinol, total ascorbic acid, zinc and albumin markedly reduced, or very marked depletion of plasma retinol, zinc and ascorbate; and saliva levels of

albumin and cortisol, as well as plasma cortisol concentrations,

section within this article)

significantly increased.

Common predisposing factors for NPD (see ‘Aetiology’

NG: infrequent progression

NP: infrequent progression

** = |iving in substandard accommodations, exposure to debilitating childhood diseases, living near livestock, poor oral hygiene, limited access to potable water, and poor sanitary disposal of

human and animal faecal waste.
t = measles, herpes viruses (cytomegalovirus, Epstein-Barr viru

As per the consensus report produced during
the 2017 World Workshop on the Classification
of Periodontal and Peri-Implant Diseases and
Conditions, NPDs are thought to occur in two
specific categories of patients, with the risk of
progression to more severe stages of NPDs
varying dependent on underlying risk factors
(Table 2).2

Although the widespread prevalence
of NPDs is considered to be <1%, it
varies depending on the patient group.
Approximately 1% of patients with NG may
present with necrosis extending to the alveolar
bone, but this will be dependent on underlying
risk factors.’ In extreme cases, NPDs can
result in noma (cancrum oris), which leads
to extensive destruction of the soft and hard
tissues of the face, and may eventually be
fatal.***'* NPDs are rarely seen in developed
countries. Noma almost exclusively occurs in
developing countries, where malnutrition and
immunocompromise are more widespread.
Alcohol misuse is a predisposing factor for the
development of NPDs, through its detrimental
effect on nutrition due to the reduced host
immune response and the direct harmful
effects of alcohol on the bone.®

Case one

In 2015, a 46-year-old woman attended a
drop-in dental clinic for drug and alcohol
users. She complained of painful gums that
prevented her from eating and drinking.
Severe halitosis was also causing great

226

s-1, herpes simplex virus), chicken pox, malaria, febrile illness.

Fig. 2 Lingual view showing exposed bone 31, 32, 33 region and associated gingival inflammation

concern. Medical history revealed bipolar
disorder, fibromyalgia and alcoholism, with
the patient regularly exceeding 120-140 units/
week. Routine prescribed medications were
sodium valproate, sertraline, co-codamol,

vitamin B and thiamine. There was no history
of bisphosphonates or chemotherapeutic
agents (for example, monoclonal antibodies),
and no history of head and neck radiotherapy.
She was an irregular dental attender but
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was highly motivated regarding her oral
hygiene, prioritising her oral health daily. On
examination, generalised extensive gingival
inflammation was noted with additional
denuding of bone around teeth 31, 32, 33,
12, 13 and 36, 37. Due to the inflammation
and tenderness present, no basic periodontal
examination was undertaken. Additionally,
at the sites of bony exposure, oral hygiene
was poor; otherwise, her dentition was fairly
maintained with minimal plaque noted. There
was no pus exuding from the affected sites. The
denuded areas were provisionally diagnosed
as NG. The initial treatment plan included
scaling and provision of antibiotics. However,
the patient was unable to tolerate any scaling
at this appointment, and due to her alcohol
intake, metronidazole was an inappropriate
antibiotic of choice. A prescription of 6%
hydrogen peroxide mouthwash, 0.15%
benzydamine hydrochloride spray (Difflam)
and a regime of 500 mg amoxicillin three
times a day for five days was provided. At a
subsequent review, the patient reported no
improvement in pain and felt her lower teeth
had become more mobile than previously.
On examination, teeth 31, 32, 33 were grade
I mobile.

At this appointment, clinical photographs
were taken (Figures 1, 2, 3 and 4).

An orthopantomogram (OPG) was taken
(Fig. 5) which did not reveal any bony
pathology nor bony sequestra. Diagnosis
of generalised periodontitis stage III grade
B with an associated risk factor of smoking
was concluded. As a further management
plan, the patient was encouraged to book an
appointment with her general practitioner for
blood tests, including HIV, hepatitis C and a
full blood count, to eliminate any underlying
immunocompromising condition. A referral
was sent to the local oral and maxillofacial
department for advice on management.
Unfortunately, she did not attend her initial
appointment due to transport difficulties
and declined further referrals. A subsequent
six-week further review revealed the patient
complaining of intense pain localised to the
lower incisal region. On examination, tooth
32 was grade III mobile and extracted using
tweezers, with local anaesthetic deemed
unnecessary. The supporting bone was found
to be necrotic and avascular but non-mobile,
and therefore was not removed. The patient
was prescribed co-amoxiclav 250 mg/125 mg
with an additional 250 mg amoxicillin three
times a day for five days, and was advised to

Periodontal disease

Fig. 4 Buccal view showing exposed bone 36, 37 region with associated plaque build-up and

gingival inflammation

Fig. 5 OPG taken to assess for bone levels and evidence of bony pathology

continue 6% hydrogen peroxide mouthwash
with 0.2%
prescribed in addition. Over the next six

chlorhexidine mouthwash

weeks, regular reviews were completed; oral
pain had greatly reduced and the patient
was able to eat soft food. However, she was
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concerned her remaining lower teeth were
loose and ‘felt like they didn’t belong to her
Due to increased mobility of teeth 31 and 33,
these were extracted alongside sequestered
mobile bone and partial closure was achieved
with sutures. In line with guidance, no

© 2021 The Author(s), under exclusive licence to British Dental Association

CLINICAL  |—



CLINICAL

additional pre- or post-extraction precautions
were required. She did not attend several
booked review appointments; therefore,
further examination was delayed for three
months. The post-extraction site of the 31, 32,
33 region healed well, but the necrotic bone
around the 12, 13, 14 region was extensive,
with grade II mobility. These teeth were
extracted alongside mobile bony sequestra.
Six months after initial attendance, the patient
successfully completed an alcohol detox
programme. At review, although the patient
had extensive gingival recession around teeth
22, 23 and 36, 37, following the sequestration
of small bony fragments, the teeth were not
mobile. Shortly after, the patient was able to
begin periodontal therapy and had partial
acrylic dentures constructed. She continues
to experience dentine hypersensitivity due
to extensive gingival recession, which is
managed with high-fluoride toothpaste and
desensitising toothpaste. Although clinically
this patient was not seen by the local oral and
maxillofacial department, following liaison
with their team, it was proposed that she had
developed osteonecrosis related to alcohol
abuse. No post-treatment photographs are
available.

Case two

A 53-year-old man presented with pain on
his routine dental visit in June 2019. Tooth 45
had become increasingly painful and mobile
but he did not report any swelling. He was a
longstanding patient in the community dental
service since 2008, with regular treatment visits
for generalised periodontitis. Medical history
revealed depression, bipolar disorder and alcohol
dependency. He was drinking approximately
210-280 units/week for at least ten years. He
has previously attempted detoxification with
acamprosate but was unsuccessful. Routine
prescribed medications included trazodone,
zuclopenthixol, lansoprazole and amitriptyline
alongside benzodiazepines (diazepam and
temazepam) when required. He was allergic to
mirtazapine and morphine patches. There was
no history of bisphosphonate use, antiresorptive
medications or chemotherapeutic agents (for
example, monoclonal antibodies) nor previous
radiotherapy.

At the first appointment, the patient
presented with generalised truncation of the
gingivae and a diagnosis of NG was given. A
three-day course of 400 mg metronidazole three
times a day was prescribed. The patient was
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Fig. 6 Subgingival bony sequestra evident distal to 45

made aware of the disulfiram-like interaction
between alcohol and metronidazole, and
agreed to abstain from drinking while
taking the antibiotic and for 48 hours after
completing the course. After seven days, a
clinical review was completed. Full-mouth
periodontal treatment was carried out for his
generalised periodontitis, which highlighted
a sequestrum of bone within the infrabony
defect distal to tooth 45. This was non-mobile
and subgingival. A periapical radiograph
was taken (Fig. 6) which clearly indicated a
bony sequestrum present distal to tooth 45.
The tooth appears to have been previously
restored with a fibre post, without a root
canal treatment, and a widened periodontal
membrane space was noted surrounding
the apex. The radiograph was sent to an oral
surgeon to discuss a provisional diagnosis and
management options within the community
clinic. This was assessed by a consultant
in oral surgery and consultant radiologist,
agreeing the likely diagnosis of osteonecrosis
of the bone secondary to malnutrition due
to alcohol misuse. Advice was given not to
extract tooth 45 and to adopt a minimally
invasive approach by allowing the area of
exposed bone to exfoliate. Furthermore, 0.2%
chlorhexidine mouthwash was prescribed, and
with additional input from the microbiology
team, 500 mg amoxicillin three times a day for
six weeks was recommended. In the meantime,
two further periodontal appointments were
completed by the dental therapist in the

following two months to prevent advancement
of his generalised periodontitis.

An appointment to review tooth 45
was arranged. Due to several unattended
appointments, the review extended to October
2019 (four months after initial presentation).
Improvement in oral hygiene was noted;
however, the area of exposed bone was
now supragingival extending to involve the
cervico-enamel junction around tooth 45.
The patient was advised this was likely to be
osteonecrosis secondary to malnutrition due
to alcohol misuse, but for definitive diagnosis
and management, a referral to the oral
surgery team would be required for specialist
input. However, he declined this referral.
Clinical photos and further radiographs were
taken (Figures 7, 8 and 9) and the suggested
management plan from oral surgery remained
as before.

Diagnosis and a treatment plan were
discussed with the patient to which he
responded openly, accepting his alcohol
misuse as the cause. However, after an
unsuccessful previous detoxification attempt,
this was not a feasible treatment option. He
also declined prolonged use of antibiotics.
Oral hygiene measures were reinforced and
monthly reviews were agreed upon, with
periodic radiographs and clinical photographs
for vigilant monitoring. The risk of the area
of exposed bone increasing in size was fully
discussed as a risk of not accepting the ideal
management plan.
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On subsequent monthly reviews, no change
in area of exposed bone was noted; no report
of pain or swelling. Unfortunately, due to
sporadic attendance, this patient did not attend
the three subsequent appointments and no
clinical review was carried out before COVID-
19. Following telephone review, this patient did
not report any pain and advised that his tooth
and area of bone remained the same as before.
Upon resuming dental services, this patient
will be a high clinical priority for review.

Discussion

These patients presented with NP with
exposed bone, which progressed to formation
of bony sequestra, and thus the diagnosis

of localised osteonecrosis and NS could be

made. The necrosis seen occurred as a result Fig. 7 Supragingival bony sequestra present mesially and distally with localised bone loss

of rapidly progressing NG, precipitated surrounding 45

by immunocompromise and malnutrition
secondary to alcohol misuse, and possibly due
to the direct detrimental effects of alcohol on
the bone and healing processes."

Alcohol misuse and periodontal health

Despite a national downward trend in
alcohol consumption, a high number of
people consume excess alcohol.! The link
between alcohol misuse and periodontal
disease is not well established; however,
immunocompromise, malnutrition and poor
oral hygiene are all predisposing factors
and are closely interlinked. Higher levels of
periodontal pathogens have been observed in
patients who misuse alcohol, as well as higher
levels of interleukin-1p and tumour necrosis

factor alpha, which may all be implicated.""* g. 8 Buccal view of exposed bone

Diagnosis of NPDs

While the clinical appearance of NPDs is
distinctive, radiologically, the bone changes
can be extensive (such as in case two) or
minimal to non-existent (such as in case
one). Osteomyelitis, medication-related
osteonecrosis of the jaw and osteoradionecrosis,
for instance, all result in moth-eaten, ragged,
patchy radiolucent areas of the bone and can
resemble osteonecrosis, but can be present
without any radiological changes.'*** In all
these conditions, occasionally, radiopaque
sequestra of necrotic bone may be visible.!*
Computerised tomography (CT) scans are
more reliable at differentiating between

conditions of the bone and an OPG may be

. . . N e
insufficient without clinical information.! The Fig. 9 Lingual view of exposed bone

same applies to histopathological diagnoses
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- studies have shown that without a clinical
report, it is challenging to distinguish between
the above conditions.!” Therefore, specific
aspects of the clinical history will provide
essential information when determining the
final diagnosis.

Aetiology of NPDs

NPDs are thought to occur when the
commensal microbiota within the oral cavity
overrides the immune response, together with
an infection with specific microorganisms such
as P. intermedia, Treponema, Selenomonas
and Fusobacterium species.”'® Figure 10
demonstrates the pathogenesis in the
development of bony necrosis in malnourished
patients who are dependent on alcohol.

Step 1 (blue boxes)

Alcohol misuse is a predisposing factor to
the development of NPDs, directly through
negatively influencing the immune response
and indirectly through an increased risk of
malnutrition. Both of these can be seen in our
patients and other similar case reports.>'** The
most influential risk factor has been found to
be seropositivity to HIV infection.** Poor oral
hygiene increases the risk, but HIV-positive
patients can present with these conditions
even with good oral hygiene.>® Lack of sleep,
stress and smoking have often been reported
by patients presenting with NPDs and are also
implicated.***

Step 2 (orange box)

Alcohol-dependent individuals are at an
increased risk of malnutrition. Specific types
of malnutrition have been implicated in the
development of NPDs and are encountered in
patients suffering from alcoholic hepatitis.?**>*
The nature of the malnutrition in these patients
can arise from calorie needs being met by
alcohol consumption rather than a balanced
diet, malabsorption, and the unbalanced
metabolism of protein and nutrients due to
liver damage.”

Step 3 (green boxes)

Malnourished patients are likely to suffer
from deficiencies in vitamins A and C, zinc
and albumin, which are specifically associated
with NPDs, in addition to those which are
classically linked to alcohol misuse (vitamins
B1 [thiamine], B6, B12, C, K and folate).!>??
Furthermore, increased levels of cortisol and
histamine, altered responses of immune cells
(T cells, B cells, lymphocytes), altered cytokine
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Fig. 10 Pathogenesis of necrotising stomatitis as a result of alcohol misuse??

Reduced:

® Mean plasma and
serum concentrations
of vitamins A, C, zinc,
albumin

Increased:

o Saliva levels of albumin
and cortisol

o Plasma levels of
histamine, cortisol

response and altered levels of albumin are
some of the resultant effects of malnutrition
upon the immune system which predispose
to NPDs.>*

Step 4 (yellow boxes)

Impaired immune response predisposes to
the overgrowth of specific bacteria.’® These
bacteria directly contribute to the damage
observed in NPDs by releasing endotoxins
which damage periodontal tissues.* They also
cause indirect damage by stimulating the
cells of the oral epithelium to release specific
cytokines, which are implicated in the bone
loss seen in NPDs by reducing the number
of osteoblasts and increasing the number of
osteoclasts.”

Step 5 (red box)

As NG is a noma precursor, the link between
NG, noma and malnutrition has been
extensively studied. It is a serious problem in
developing countries. In studies by Enwonwu
et al.,** the authors found children suffering
from noma are additionally affected by the
vitamin, protein and hormone imbalances
previously described. These factors negatively
affect oral mucosal immunity and lead to the
development of NG and subsequently noma.?>*

Alcohol misuse
<

Malnutrition

Impaired oral mucosal immunity
Altered structural integrity of the oral mucosa
Reduced B- and T-cell function
Impaired PMN function

NIE
Poor diet
Malabsorption

¥

Poor oral hygiene

HIV

—

Localised osteonecrosis
Extensive osteonecrosis

This highlights how reduced immunity results
in the progression of NG to noma, which is
possible in immunocompromised patients
who misuse alcohol.

Treatment of NPDs and bony sequestra

Treatment of NPDs should be focused on the
management of the underlying conditions.
A HIV test should be conducted such as
in case one and liaison with the general
practitioner is indicated to rule out other
immunocompromised states. If the patient can
tolerate it, scaling should occur.* If active open
wounds are present on the gingivae, vigorous
brushing should be avoided in the area and
antimicrobial mouth rinses used instead (eg
hydrogen peroxide or chlorhexidine).* If the
patient is immunocompromised, responds
poorly to local measures or if there are signs
of systemic involvement, systemic antibiotics
may be prescribed. The first-line antibiotic is
metronidazole 400 mg (three times a day for
three days); however, if this is contraindicated,
as is the case in patients who cannot abstain
from alcohol, a three-day course of 500 mg
amoxicillin three times a day can be provided.**
The sequestra will eventually become mobile
and can be removed, often with no need for
local anaesthesia.* The necrotic bone may also
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Table 3 Barriers for patients with alcohol misuse problems accessing dental care®®

CLINICAL

Individual barriers

Professional barriers

Lack of perceived dental naeed

Poor provision and availability of NHS dental care

Anxiety/fear — both of pain and of judgement

Lack of education and specialist-led care for patients who misuse alcohol

Financial considerations

Poor attitude towards patients with alcohol misuse problems

Poor awareness of available care

Chaotic lifestyle preventing regular attendance and adherence to oral health messages

exfoliate spontaneously.” If necrosis of the
alveolar bone is seen, referral to the oral and
maxillofacial department is appropriate. Both
of the patients described in this article declined
referral for further investigations; therefore,
holistic management was adopted using local
measures and management of underlying risk
factors. The treatment of extensive, spreading
osteonecrosis of the jaw may require long-
term antibiotics, surgical debridement of
the necrotic tissue, or even resection and
reconstruction of the jaw.?”

Alcohol misuse and clinician
responsibility

Clinicians must not forget the oral effects of
excessive alcohol use, oral cancer being the
greatest concern. Patients regularly consuming
excessive alcohol are likely to be smokers, and
in combination, these habits cause patients
to be 38 times more likely to develop oral
cancer.”® Alcoholic drinks are acidic in pH;
therefore, tooth surface loss is likely. These
individuals are at greater risk of dental and
facial injuries, and in the long term are likely
to develop mental health problems, such as
depression and anxiety.'>* Specific barriers to
accessing and accepting dental care must also
be considered® (Table 3). The responsibility of
the dental team in identifying and providing
help to an alcohol-dependent patient must
not be understated. The Delivering better oral
health toolkit highlights the importance of a
social history with use of specific screening
questionnaire tests such as AUDIT-C.? Public
Health England have developed Alcohol
Identification and Brief Advice to educate
dental health professionals on the importance
of early intervention advice regarding alcohol
consumption.*

Conclusion

Alcohol misuse and its negative effects due
to malnutrition on the human body have
been extensively researched. The concern of

malnutrition leading to NPDs is highlighted
in this paper, alongside the harmful
physiological and immunological effects.
The prevalence of NPDs in patients suffering
from alcohol dependency requires further
study. Nevertheless, this paper emphasises the
multiple oral effects of alcohol, the importance
of vigilant regular dental examinations to
prevent any detrimental consequences and the
importance of the dental team in supporting
such patients.
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