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Case 2

A 69-year-old woman presented with persistent oral ulcers
over the past eight months and recent hair loss. Previously
diagnosed with recurrent aphthous ulcers or pemphigus
vulgaris, she received unsuccessful treatment with antibiotics
and antifungals. Suffering from RA with noticeable hand
deformities, she takes prednisone (10mg), MTX (20mg/week)
and folic acid (mg). However, she recently began taking MTX
daily due to a pharmacy error. Diffuse ulcers and erosions
on her soft palate, buccal and labial mucosa, which became
confluent and covered by a fibrinopurulent membrane, were
observed (see Figures 3 and 4). Returning to weekly MTX
dosing led to the healing of the MIOM.

Figure 3: Multiple confluent ulcers of the soft palate, surrounded by

erythema.
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Figure 4: Ulceration of the left buccal mucosa.

Case 3

A 59-year-old woman was referred by an oral surgeon for
a painful oral ulcer on the lower labial mucosa, persisting
for three weeks and unresponsive to her usual miconazole
treatment for recurrent ulcers. She had a stroke 15 years
ago and is being treated for RA, fibromyalgia, depression,
hyperlipidemia, hypertension, hypothyroidism and GERD.
Her medications include MTX (25mg/week for five years),
folic acid (5mg), levothyroxine, liothyronine, tiotropium
inhaler, buffered Vitamin C, warfarin, Stilpane (paracetamol,
promethazine, codeine  phosphate), sulphasalazine,
celecoxib, pantoprazole, montelukast, salmeterol/
fluticasone, salbutamol, torasemide, bisoprolol, betahistine,
aspirin, atorvastatin, Calciferol, levetiracetam, ezetimibe,
alprazolam, amitriptyline, pregabalin, ziprasidone, zolpidem,
topiramate and loratadine.

A solitary ulcer, covered by a fibrinopurulent membrane, was
observed on the lower labial mucosa (see Figure 5). A biopsy
was contraindicated due to her elevated INR of 8, and MIOM
was suspected. Drug interactions were likely, given her
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extensive medication regimen, particularly involving NSAIDs,
pantoprazole and levetiracetam. Her rheumatologist stopped
MTX treatment, leading to ulcer resolution. An FBC was
unremarkable. The patient’s recurrent oral ulcers have since
diminished, but she was cautioned against using miconazole
and warfarin concurrently due to the risk of adverse drug
interactions.

Figure 5: Ulcer of the lower labial mucosa.

Case 4

A 66-year-old woman was referred by an oral surgeon for
recurrent oral ulcerations that have worsened over the past year
and were unsuccessfully treated with glucocorticosteroid and
doxycycline mouth rinse. The patient has RA, hypertension,
depression, gout, asthma and migraine, and has been taking
MTX (20mg/week for 12 years), folic acid (5mg), prednisone
(6mg), betahistine, Ultracet (tramadoland paracetamol), ferrous
bisglycinate chelate, leflunamide, furosemide, celecoxib,
allopurinol, salbutamol inhaler, Theoplus, potassium chloride,
desloratadine, salmetrol/fluticasone inhaler, minair, zolpidem,
esomeprazole, domperidone, nifedipine, indapamide,
topiramate and eletriptan as needed. Multiple ulcers with
irregular borders, covered by a fibrinopurulent membrane and
surrounded by erythema, were observed on the buccal and
labial mucosa (see Figures 6 and 7). A differential diagnosis
of vesiculobullous diseases was considered but deemed
unlikely due to her immunosuppressive treatment and lack
of response to topical corticosteroids. MIOM was suspected,
but a biopsy was performed to rule out other pathologies.
Histopathology confirmed the ulcer was non-specific. Recent
blood tests showed decreased WCC, increased RDW,
gamma-glutamyl transferase, aspartate transferase and
normal eGFR and albumin. Increases in liver enzymes are
common in long-term LDMTX therapy.®

Drug interactions likely contributed to MTX toxicity, with

celecoxib, esomeprazole, indapamide and furosemide
displacing MTX from albumin and reducing its renal clearance.

Figure 6: Erosions of the lower labial mucosa.
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Figure 7: Ulcers of the right buccal mucosa.

The rheumatologist discontinued the patient's LDMTX,
leading to the ulcers healing without complications.

Case 5

An 84-year-old woman was referred by an oral surgeon for
the assessment of recurrent oral ulcerations, which have
become persistent over the past six months.

The patient has RA, hypertension, hypothyroidism,
insomnia, restless leg syndrome, GERD and had a
myocardial infarction and pulmonary embolism two
years ago. She takes MTX (10mg/week for 30 years),
carvedilol, clopidogrel, quetiapine fumarate, levothyroxine
sodium, simvastatin, pramipexole, paracetamol, enalapril,
probiflora, pyridoxine (vitamin B6) and pantoprazole. Clinical
examination revealed irregular ulcers with fibrinopurulent
membranes surrounded by erythema on the buccal and
labial mucosa, extending to the lip vermillion and skin (see
Figures 8, 9 and 10). As the patient had not supplemented
with folic acid, but admittedly had not done so for 30 years,
a diagnosis of MIOM was made.

Blood tests conducted four months prior and at presentation
(see Table ll) indicated impaired kidney function, limiting
MTX excretion and low plasma albumin, increasing the free
fraction of MTX. Additionally, drug interactions with enalapril
and pantoprazole likely further hindered MTX excretion.

Table II: Blood results of Case 5
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Figure 8: Ulceration of the lower lip extending to the skin.

Figure 9: Ulceration of the right buccal mucosa.
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Figure 10: Ulceration of the lower lip, covered by a thick fibrinopurulent
membrane.
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White cell count 4.25 (L) 10.24 X 10%L 4.71-13.20
Red cell count 2.77 (L) 291 (1 X 10%%/L 419-5.85
Haemoglobin 9.3 (1L 10.8 (L) g/dL 11.7-15.3
Haematocrit 28.6 (L) 34 (L) % 36.3-47.1
MCV 103.2 (H) 116 (H) fL 80.5-96.3
MCH 33.6 (H) 37.1 (H) Pg 25.3-32.2
MCHC 32.5 31.8 g/dL 30.6-34.4
Red cell distribution width 19.9 (H) 19.9 (H) % 12.1-16.3
Platelet count 176 (L) 234 X 10%L 193 - 459
Estimated GFR (CKD-EPI) 60 (L) 79 (L) ml/min > 90

Total protein 53 (L) g/L 58 - 81
Albumin 25 (L) g/L 35-52
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The patient was conclusively diagnosed with MIOM,
prompting the discontinuation of MTX and supplementation
with  10mg folic acid/week. Symptomatic treatment
with topical lidocaine facilitated uneventful healing of the
ulcers.

DISCUSSION

Mechanism of action of MTX: antineoplastic and anti-
inflammatory effects

Methotrexate (MTX) is a widely used first-line therapy
for rheumatoid arthritis (RA), despite ongoing debate
regarding its anti-inflammatory effects.*'®© Some evidence
suggests that MTX exerts both anti-inflammatory and anti-
proliferative effects by inhibiting enzymes involved in folate,
methionine, adenosine and de novo nucleotide synthesis
pathways.®" MTX works by irreversibly binding to and
competitively inhibiting dihydrofolate reductase (DHFR),
which in turn inhibits the conversion of dihydrofolate (DHF)
to tetrahydrofolate (THF), resulting in reduced nucleic acid
synthesis.®89

However, the inhibition of aminoimidazole carboxamide
ribonucleotide transformylase (AICART), an enzyme involved
in nucleotide biosynthesis, has been found to have the
greatest anti-inflammatory effect.'® By inhibiting AICART, the
accumulation of its substrate, AICART ribonucleotide (ZMP),
occurs, leading to the inhibition of adenosine deaminase
and increased levels of adenosine triphosphate (ATP) and
adenosine, which possess significant anti-inflammatory
properties.® 1012

Moreover, thymidylate synthase (TS) inhibition results in the
depletion of deoxythymidine triphosphate, leading to cell
death due to thymine starvation.

Pharmacokinetics of MTX

MTX is actively absorbed in the proximal jejunum by the
reduced folate carrier 1 (RFC1) transporter.'®™ Maximum
plasma concentrations are reached within 0.75 to 2 hours
of administration, which may be delayed but not reduced,
by food intake.™®™* Because of the variable absorption,
oral bioavailability ranges from 30%-90%,'™ but is likely
unimportant in LDMTX treatment.™ Only a small portion of
MTX (10%) is hydroxylated to a less active metabolite in the
liver.™

MTX is moderately plasma protein bound (35%-50%
is bound to albumin),’® and is not readily displaced, or
impacted by low albumin levels in the elderly.'* LDMTX is
distributed to extravascular tissue compartments such as
the kidneys, liver and synovia, exhibiting a half-life of around
1 hour.™ Because of its water solubility, MTX distribution
varies according to the intracellular water volume, which
may be reduced in the elderly, but offset by a decrease in
renal clearance.'

MTX is efficiently transported within erythrocytes, white
blood cells, hepatocytes and synoviocytes by RFC1, where
it undergoes polyglutamation to form MTX-polyglutamate
(PG). This process establishes an intracellular reservoir of
MTX, allowing for weekly dosing, but also renders these
cells more susceptible to the effects of MTX.'®'* Measuring
MTX-PG levels in red blood cells (RBCs) is a more accurate
way to estimate the effective MTX dose, as RBCs cannot
produce MTX-PG and it is indicative of MTX levels in the
bone marrow during erythroblast maturation.'®
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Renal excretion is the primary route of elimination for MTX,
with more than 80% excreted intact in urine.'®™ However,
there is significant inter-individual variability due to differences
in tubular secretion and reabsorption, which may become
saturated.'®

Furthermore, long-term MTX administration can decrease
renal clearance of both MTX and creatinine, as the increase
in plasma adenosine concentrations may affect adenosine
receptors in the kidneys.'®' The remaining MTX dose is
eliminated through bile.®

Adverse effects associated with MTX use

MTX is generally considered a safe drug, with a favourable
side-effect profile in which serious adverse effects are
rarely encountered.’™'® The frequency and severity of
adverse effects of LDMTX vary depending on factors
such as dosage, renal and hepatic dysfunction, and
individual patient tolerance.’” These adverse effects can be
attributed to either direct gastrointestinal and bone marrow
toxicity, mediated by folate antagonism, with symptoms
such as nausea, vomiting, abdominal discomfort, oral
mucositis and myelosuppression, or due to idiosyncratic
or allergic reactions like pneumonitis. Additionally, long-
term treatment with MTX can lead to liver or cardiovascular
disease due to hyper-homocysteinemia.'”

Pathogenesis of oral mucositis due to MTX use

The antiproliferative effect of MTX renders rapidly dividing
mucosal and bone marrow cells susceptible to common
side effects like myelosuppression and mucositis.®'® MTX
may exacerbate oral mucosal toxicity through salivary
secretion, with salivary MTX levels potentially predicting
oral ulceration.® However, this perspective is not widely
accepted in the pathogenesis of chemotherapy-induced
mucositis.®

The outdated view that basal epithelial cell death and
lack of renewal alone cause atrophic, ulcerated mucosa
has been replaced by a five-phase model explaining
oral mucositis development.’®22 During the initiation
phase, reactive oxygen species (ROS) and oxidative
stress develop, inducing transcription factors NF-kB and
STAT3, which activate genes transcribing tissue-damage-
mediating cytokines.?® Damaged cells release molecules
that provoke and perpetuate inflammation. -2

In the primary damage response phase, DNA strand breaks
lead to direct cell death.?° Signalling continues among
connective tissue, endothelial cells and inflammatory
infiltrates in the submucosa, increasing NF-kB transcription
and production of pro-inflammatory cytokines, endothelial
growth factors and cyclooxygenases.”® Damage to
connective tissue fibrin activates matrix metalloproteinases,
resulting in basal epithelial cell apoptosis.'®2°

Signal amplification and biological feedback sustain a
cascade of damaging mediators. TNF stimulates NF-kB,
pro-inflammatory cytokines activate the metalloproteinase
pathway, and cellular cross-talk persists.'92

Chemotherapy’s apoptotic and necrotic effects halt epithelial
proliferation, leading to mucosal erosions and ulcerations.
Bacteria colonise the ulcers, attracting more inflammatory
cells and stimulating macrophages to produce additional
pro-inflammatory cytokines.®
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Finally, healing occurs as extracellular matrix signalling
stimulates  epithelial proliferation, migration  and
differentiation.®

Risk factors which influence susceptibility to adverse
effects of MTX use

Various factors may affect a patient’s susceptibility to the
adverse effects of LDMTX.

A lack of folate can increase the toxicity of MTX in the
oral mucosa, and inadequate supplementation with folic
acid during treatment can further increase the risk of oral
mucositis.”'"316-1823 Sypplementation with folic acid can
reduce MTX-induced mucosal side effects by 79% and
significantly reduce the risk of pancytopenia.?#?® While Case
5 did not supplement with folic acid, her development of
MIOM after 30 years suggests that folate deficiency was not
the cause. All of the other cases took 5mg of folic acid daily.
There is no dose-response relationship between adverse
effects and the weekly dose or duration of LDMTX use.?®'®
However, the majority of studies report on short-term toxicity,
making it unclear to what extent these findings can be
extrapolated to extended use of MTX.'®

Inadvertent MTX overdosing due to daily, instead of
weekly, use is another common cause of LDMTX oral
toxicity, '"18232627 g5 was seen in Case 2. Given the risk of
pancytopenia with daily dosing, it would have been prudent
to perform a full blood count.?® Fortunately, the patient made
a full recovery. Education is necessary for both patients and
practitioners to prevent medication dosing errors and reduce
drug interactions.?”

Other than these treatment errors, the strongest predictor
of experiencing adverse effects is renal impairment. Renal
impairment causes MTX to be eliminated ineffectively,
leading to increased systemic exposure to the drug.?>2*
81 With advancing age and extended use of MTX, renal
excretion of MTX tends to slow down.®' In the elderly
population, liver dysfunction and reduced renal function,
along with comorbidities and medication use that may cause
kidney injury, significantly increase the risk of MTX toxicity.®'
Reduced plasma protein levels will increase the availability
of MTX, change intravascular oncotic pressure and delay
MTX clearance.®' Hypoalbuminemia has been associated
with the development and severity of pancytopenia,? which
likely contributed to the experience of MIOM in both Case 1
and Case 5, who were elderly patients with impaired kidney
function and low albumin levels, leading to reduced MTX
clearance and increased MTX toxicity.

MTX is subject to various drug interactions that alter its
renal clearance, liver metabolism and pharmacodynamics,
necessitating cautious use at low doses and with careful
supervision.'”®" These interactions include non-steroidal
anti-inflammatory drugs (NSAIDs) such as aspirin and
ibuprofen, antimicrobials such as penicillin, amphotericin,
aminoglycosides, ciprofloxacin and trimethoprim-
sulfamethoxazole, sedatives, anticonvulsants, cyclosporine
and probenecid.3%251731.14.38 NSAIDs reduce renal blood flow
and glomerular filtration, competitively inhibit active tubular
secretion of MTX, and displace MTX from albumin, and may
therefore contribute to myelosuppression.?® Angiotensin-
converting enzyme inhibitors (ACEls) and angiotensin |l
receptor blockers (ARBs) interfere with MTX renal elimination
by affecting renal hemodynamics, tubular secretion, and
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reduced glomerular filtration rate (GFR).®' Diuretics also
reduce renal blood flow and GFR, and compete with MTX
for renal tubular secretion,®" while proton pump inhibitors
(PPI) also reduce renal clearance.® Furthermore, the anti-
folate effects of MTX can be intensified by nitrous oxide, so
concurrent use, such as during inhalational sedation, should
be avoided.'” Drug interactions likely resulted in the MIOM
experienced by Case 3 and 4, where the combined use of
NSAIDs, PPI, anticonvulsants and diuretics reduced renal
clearance of MTX, resulting in MTX toxicity.

Finally, the susceptibility of an individual to methotrexate
MIOM may be influenced by polymorphisms in genes
encoding proteins and enzymes involved in MTX transport,
metabolism, folate metabolism or neutralisation of reactive
oxygen species (ROS).%%' The indirect inhibition of
methylenetetrahydrofolate reductase (MTHFR) by MTX, an
enzyme involved in folate-dependent DNA synthesis, may
resultin increased MTX toxicity due to missense mutations in
genes that encode this enzyme.®'*® Additionally, mutations
in the ARID5B gene have been associated with altered MTX
processing, toxicity, albumin levels and liver toxicity.36:57
Genetic variations in the UGT1A1 gene, which encodes
the enzyme responsible for bilirubin metabolism, may also
increase MTX systemic exposure and bilirubin production.®°
However, it is important to note that the impact of these
polymorphisms has been primarily demonstrated in high-
dose MTX use and may not apply to low-dose MTX use
risks. Polymorphisms in genes encoding proteins involved
in the general pathogenesis of mucositis may also increase
the risk of this toxicity. Deletion polymorphisms in genes
encoding glutathione-S-transferases, for example, reduce
enzyme activity and increase susceptibility to oxidative
stress, resulting in greater oral mucosal toxicity.?%8%9
Epigenetic mechanisms, such as DNA methylation, histone
modifications and non-coding RNA regulation, also play a
critical role in regulating gene activity and impacting MTX
metabolism and toxicity.®

ORAL FEATURES OF METHOTREXATE-
INDUCED ORAL MUCOSITIS

Grading of oral mucositis

The World Health Organisation (WHO) and National Cancer
Institute (NCI) scales are widely employed for grading the
severity of oral mucositis.*® The WHO scale is user-friendly
and depends on the clinician’s observation of ulceration and
the patient’s ability to consume solid foods.*' In contrast, the
NCI-Common Toxicity Criteria takes into account the clinical
presentation of oral mucositis and requires a comprehensive
assessment of erythema, oedema and ulceration, as well
as the patient’s ability to maintain hydration and nutrition.*?
Despite this, both scales classify all of our patients as
having moderate (Grade 2) mucositis, characterised by the
presence of ulcers while still being able to eat, albeit with a
shift towards soft and bland foods.

Prevalence and clinical characteristics

Oral mucositis is the fourth most frequent side effect of
LDMTX use, accounting for approximately 3% of patients
who discontinue treatment.?®” A recent systematic review
and meta-analysis revealed an 8% prevalence of MIOM in
patients receiving treatment for RA,*® while an earlier review
reported a 14% prevalence.” However, some authors have
reported much higher rates, ranging from 36.2% to 60.7%.*
46 The studies included in the systematic review by Lalani et
al in 2020 primarily relied on patients self-reporting their ulcer
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experience,* while clinical assessment by a stomatologist
resulted in the highest prevalence rate.*

The oral mucositis of LDMTX treatment can manifest as
frank ulceration, redness and pain,***> ranging from WHO
grades 1 to 4.4 These ulcers are often deep and
irregular, appearing either as localised or generalised, non-
healing ulcers, or exhibiting features of aphthous-like ulcers
and lichenoid lesions.”* Skin involvement and systemic
symptoms may be present.*

It is important to note that the mucositis associated with
LDMTX use is less severe than the widespread, acute toxic
reactions typically observed with high-dose MTX treatment,”
even though multiple ulcers are commonly reported.®
Affected patients may experience significant impairment in
their quality of life due to difficulties with eating, speaking
and maintaining proper oral hygiene."” Poor nutrition can
further exacerbate folate deficiency, resulting in weight loss
and a decline in overall health.'®

Oral mucositis resulting from LDMTX use can occur
rapidly, within five days to one month, due to incorrect
daily administration,?”#7%% or much later.”#® As a result, the
condition may not always be identified as the cause,” as
in our cases where it developed many years after starting
the medication. In addition to the typical features of oral
mucositis, destructive lymphoma-like lesions,>”*" erythema
multiforme (EM),**%2 and atypical herpes simplex virus
mucocutaneous infection® have been reported.

It is possible that MTX may not be solely responsible for
all of the observed mucosal lesions, as it may also have
prevented the healing of traumatic ulcers, lichenoid drug
reactions or infections.” Upon discontinuation of MTX, the
ulcers, lymphoproliferative disorders and EM typically heal
within two to four weeks, 57224754 with a median healing time
of 19.9 days reported by Chomorro et al 2019,° which was
also our experience. However, long-term drug administration
can exacerbate the lesions,® and may be complicated by
concomitant myelosuppression.'™®

Table llI: Clinical characteristics, risk factors and treatment of patients

Age Duration LDMTX use Clinical -
of ulcer characteristics

1 78 4 months 2oTEY s Multiple oral ulcers.
20 years

> 69 8 months 20mg/ week  Multiple bI|sterform
unknown oral ulcers. Hair loss.

3 59 3 weeks 2T WS Single ulcer.
5 years

4 66 1 year AU WSS Multiple oral ulcers.
12 years

5 84 6 months  10mg/ week  Multiple
30 years mucocutaneous

ulcers.

CASE REPORT

Diagnosis of methotrexate-induced oral mucositis
MIOM diagnosis depends on the patient’s clinical
presentation, medical history, drug history and may be
supplemented with special investigations.*”%® It is important
to verify the patient’s MTX dose since accidental overdosing
is common®47 All the patients presented in this study had
RA and had been taking LDMTX for varying periods, in
conjunction with a variety of pharmacological agents to
manage both their RA and other comorbidities. The ulcers
in these patients were painful, distributed widely over the
non-keratinised and keratinised mucosa, surrounded by
erythema, covered by a fibrinopurulent membrane, and
appeared to be preceded by vesicles (see Table IlI).

Special investigations are often employed to rule out
alternative explanations for oral mucosal ulceration or to
gather additional evidence related to MTX toxicity. These
investigations should include a FBC to evaluate bone marrow
function,*” as myelosuppression has been observed in more
than 50% of patients with MIOM,® while 80% of those with
pancytopenia present with oral mucositis.?® A reduced
eGFR may explain the inadequate clearance of MTX, and
hypoalbuminemia may contribute to a larger free fraction of
MTX.?"?5 These assessments were particularly useful in the
management of Cases 1 and 5, where reduced eGFR and
hypoalbuminemia likely played a role in MTX toxicity.

Biopsies with histopathological assessment are usually
performed infrequently (29%)° and may be useful to rule
out other immune-mediated vesiculobullous diseases.
However, in the presence of effective immune suppression
with LDMTX therapy, other immune-mediated diseases
are unlikely to be the cause, while infective diseases may
occur due to immune suppression. The histologic features
of MIOM are nonspecific, but mild regenerative epithelial
dysplasia, apoptotic figures in all epithelial layers, and a
lichenoid inflammatory reaction may be observed in the
connective tissue”*” as was seen in Case 1 and 4. Some
may argue against performing invasive investigations before
the FBC is assessed, given the risk of thrombocytopenia
and neutropenia.

Risk factors

Diagnosis/Outcome/Management

PPl use. Impaired kidney
function, low plasma
albumin

Histology: non-specific ulceration.
Topical GCS no benefit.
Discontinue MTX

Daily use of MTX Dose correction.

Drug interactions: PPI,

NSAID, levetiracetam  Discontinue MTX.

Drug interactions: PPI,
NSAID, diuretic

Histology: non-specific ulceration.
Discontinue MTX.

No folic acid used.

Drug interactions: PPI.
Impaired kidney function.
Low plasma albumin.

‘Magic mouthwash’
Discontinue MTX.
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Treatment of MTX-induced oral mucositis

Mucositis, specifically MIOM, lacks a universally accepted
protocol for treatment.’®3% As per a recent review by
Chomorro et al (2019), most patients are typically treated
by either discontinuing MTX alone, or by adding folic acid,
topical corticosteroids and antibiotics.® The dose-response
relationship between LDMTX use and oral ulceration is
ambiguous, and the efficacy of dose-reduction strategies
remains uncertain.*+46

Symptomatic relief may be provided to patients while
the ulcers heal spontaneously following MTX withdrawal,
with topical analgesics such as 2% viscous lidocaine,
corticosteroids, covering and antiseptic agents,”?” essentially
replicating the “magic mouthwash” protocols used by
oncology units.?® However, the efficacy of these combinations
may not be greater than a saltwater rinse.? Alternatively, key
role players in the pathogenesis of oral mucositis may be
targeted. Accordingly, L-glutamine, amifostine, benzydamine
hydrochloride, N-acetylcysteine, keratinocyte growth factor
(palifermin) and COX-2 inhibitors have been proposed to
reduce ROS, suppress NF-KB activation and reduce pro-
inflammatory  cytokine production.’ Nutritional support
should be provided through liquid dietary supplements, and
the patient’s oral hygiene should be maintained through
effective plaque control measures.?' Despite the antimicrobial
benefit of chlorhexidine or the healing properties of low-level
laser therapy, these modalities are not supported for treating
oral chemotherapy-induced mucositis.?!

Topical corticosteroids are frequently employed to treat
immune-mediated oral mucosal diseases, and they may
be utilised to treat drug-induced oral ulcers if mediated
by an immune mechanism.%” Although neither Case 1,
2 or 4 demonstrated any benefit from topical or systemic
corticosteroid use, Ahmed et al (2019) reported that topical
clobetasol led to significant reductions in pain, mucositis
score, ulcer size and number within a week, while continuing
with LDMTX treatment.%® However, human platelet lysate
proved to be much more effective and faster at achieving
these results.®® Platelet concentrates are rich in growth
factors that promote angiogenesis and tissue regeneration.®®

MIOM essentially mimics folate deficiency.'-% Supplementation
with exogenous folate during MTX therapy for RA can reduce
gastrointestinal and hepatic side effects, as well as the risk of
patient withdrawal. Additionally, it appears to protect against
the risk of MIOM, although this has not been conclusively
proven, while still maintaining the effectiveness of MTX in
treating RA.*° Folic acid is the preferred supplement as it is
more cost-effective and has a wider safety margin than folinic
acid.”®8

Folinic acid is fully metabolically active and does not require
DHFR.®8 As a result, folinic acid, and its synthetic counterpart,
leucovorin, are employed in MTX rescue therapy because
they can displace MTX from DHFR and restore intracellular
folate stores with fully reduced folate."?"%8 Intravenous
leucovorin is administered to manage LDMTX-induced
pancytopenia,®® which may be further supplemented with
filgrastim (granulocyte colony-stimulating factor) to recover
bone marrow function.®

However, according to Endresen (2001), not all patients
may require folate supplementation, as dietary intake may
be sufficient.®® In fact, Case 5 did not receive folic acid
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supplementation and only experienced adverse effects due
to renal impairment. Nonetheless, all of the patients studied
by Pedrazas et al (2010), who were not taking folic acid,
presented with oral mucositis,* and 15% of patients who
presented with pancytopenia, were not taking folic acid.?®
To identify patients who require folate supplementation, an
increase in mean corpuscular volume (MCV) and subsequent
determination of serum and erythrocyte folate may be used,
with supplementation recommended at a ratio of 1-2mg
of folic acid per day, 24 hours apart from the weekly MTX
dose.%®

The folate-to-MTX ratio can be increased to 3:1 if
necessary,% with oral mucositis often improving on higher
doses.® However, even with higher weekly doses of MTX
(25mg), routine use of more than 10mg of folic acid per week
does not seem justified, as there are no additional benefits
or differences in adverse effects.®' It is worth noting that the
cases presented here (1-4) all took 5mg of folic acid per
day (35mg/week) and still developed MIOM, but may have
done so much earlier if they did not take folic acid. Given
the significant risks associated with pancytopenia, it could
be argued that standard folic acid supplementation should
be considered for all patients.?®

Before starting LDMTX treatment, it is essential to obtain
an FBC and assess liver and kidney function.? The FBC,
creatinine and liver function should be evaluated every 2-4
weeks for the initial three months, then every 8-12 weeks for
the subsequent 3-6 months, and thereafter every 12 weeks.*
Regular monitoring is crucial because pancytopenia may
only arise several years after initiating treatment.?>2®

CONCLUSION

These clinical cases illustrate the necessity for dentists to
identify the manifestations of MIOM. Oral mucositis can
emerge after extensive use of LDMTX, due to adverse drug
interactions, medication errors and compromised liver and
kidney function. MIOM gives rise to severe oral discomfort,
hindering patients from consuming food and liquids as they
typically would. The oral mucosa may exhibit numerous ulcers,
distributed haphazardly, which can mimic vesiculobullous
diseases, such as mucous membrane pemphigoid. It is
crucial for dentists to collaborate closely with the patient’s
rheumatologist for dose adjustments or drug substitutions,
and to monitor the systemic consequences of MTX toxicity.
Dentists may provide symptomatic relief, and assist with
mechanical and chemical plaque removal while the patient is
unable to perform personal plaque control, thereby reducing
the oral microbial burden which may exacerbate disease
progression.
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CASE PRESENTATION

A 76-year-old African female was referred to the Ear, Nose
and Throat (ENT) clinic at Tygerberg hospital in Cape Town,
South Africa, with history of a progressively enlarging painful
right-sided nasal mass with nasal obstruction. Her medical
history was significant for controlled hypertension and type
2 diabetes mellitus. Clinical examination revealed swelling
of the right nasolabial region with associated cellulitis and
a necrotic right nasal mass with crusting (Figure 1). Flexible
endoscopy of the left nasal cavity showed septal perforation.

Haematological tests revealed anaemia and leucocytosis
with elevated levels of urea, creatinine, c-reactive protein
and erythrocyte sedimentation rate (ESR). A surgical biopsy
of the nasal mass was performed under local anaesthesia.
A pus swab was also obtained for microbiological culture
which identified Staphylococcus aureus and Streptococcus
gordonnii. Subsequently treatment with the antibiotic,
Clindamycin, was initiated. The patient was then discharged
from the hospital, pending histology results. Histological
examination of the biopsy obtained under local anaesthesia
showed a small specimen with fragmentation artifacts and
necrosis. A repeat biopsy was recommended.

On follow-up, the patient’s condition had worsened. She
presented with delirium, dehydration and a significant increase
in the size of the nasal mass. The patient was subsequently
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taken to the operating theatre. Intraoperative exploration of
the right nasal cavity disclosed a foul smelling necrotic tissue
involving the anterior third of the nasal floor and septum, with
extension into the oral cavity and destruction of the anterior
maxillary alveolar cortex (Figure 2). Given the clinical history of
diabetes mellitus, an invasive fungal infection (Mucormycosis)
was highly suspected. However, biopsy from the right nasal
region showed superficial mucosa with ulceration and dense
chronic inflammation with no evidence of fungal organisms.

Further laboratory investigations were undertaken, including
antineutrophil cytoplasmic antibodies (ANCA) test, serum
angiotensin-converting enzyme (ACE) test, and syphilis
serology, to rule out the destructive midface lesions, polyangiitis
with granulomatosis (Wegener’s granulomatosis), sarcoidosis
and syphilis respectively. All test results were negative.

A representative biopsy taken in theatre for histological
examination revealed a diffuse infiltrate of small atypical
lymphoid cells with perineural- and perivascular (angiocentric)
distribution (Figure 3a). The malignant lymphoid cells infiltrated
the walls of the blood vessels, resulting in vascular destruction
(angio-destruction) and necrosis (Figure 3b). The Natural
Killer (NK) cell marker, CD56, was positive and EBER In Situ
Hybridization (EBER-ISH) confirmed the presence of EBV
DNA in the malignant lymphoid cells. Based on the histological
features and positivity for CD56 and EBER-ISH, a diagnosis
of Extranodal Natural Killer (NK)/T-cell Lymphoma, Nasal Type
(ENKTL-NT) was established. The patient was subsequently
referred to the oncology clinic for further management. Sadly,
chemotherapy initiation was not feasible due to the patient’s
poor performance status. The patient was then transferred
back to her base hospital for palliative care, and passed away
a few weeks later.

DISCUSSION

In 1897, McBride et al. for the first time described a rapidly
invasive and destructive granuloma-like lesion of the nasal
cavity with an aggressive and lethal clinical course.” The
disease was termed “lethal midline granuloma”. 24 In the late
20th century, it was shown that the lesional cells had NK-
cell (CD56) and T-cell (CD3) phenotype, and the tumour was
named ENKTL-NT.#®In 1990, Epstein-Barr virus (EBV) DNA
was demonstrated in the lymphoma cells and ENKTL-NT is
now recognized as an EBV-associated malignancy.” EBV, also
known as human herpesvirus 4 (HHV-4) is an oncogenic virus,
associated with some lymphomas and epithelial cancers in
humans.® EBV infects B lymphocytes and epithelial cells.® It
also infects T lymphocytes, however, the mechanism with
which EBV infects NK/T-cells remains unclear. Infection of
the lymphocytes is by latency where it causes a variety of
haematolymphoid malignancies, the most well recognized
being Burkitt lymphoma; Hodgkin lymphoma; plasmablastic
lymphoma and ENKTL-NT. There is geographic heterogeneity
in the prevalence of ENKTL-NT. In Asia and South America,
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Figure 1: The image shows a necrotic mass with crusting, obstructing the
right nasal cavity.

ENKTL-NT accounts for 3-10% of non-Hodgkin lymphomas
(NHL), whereas in the western countries, the prevalence is
less than 1%.%"2

The latter may be explained by the fact that, the Asian and
South American population may have the susceptibility
gene for ENKTL-NT.'® Another explanation for the difference
may be the existence of specific EBV strains or variants.'
Environmental factors could also possibly play a role in
the pathogenies of ENKTL-NT. A Japanese group has
documented an increase in the incidence of ENKTL-NT
following exposure to pesticides and chemical solvents.™
Not much is known about the prevalence of ENKTL-NT in
Africa. A 10-year retrospective study from Tunisia showed
that ENKTL-NT accounted for 0.78% of all NHL."® The latter
is in contrast to other EBV-related lymphomas in Africa such
as endemic Burkitt and Hodgkin lymphomas, that show
higher prevalence rates.® To the best of our knowledge there
are only two reported cases of ENKTL-NT from South Africa

Table 1: Reported cases of ENKTL-NT from South Africa
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Figure 2: Intraoperative exploration shows perforation of the anterior floor
of the nasal cavity and the anterior maxillary bone.

(Table 1).7'8 In general, ENKTL-NT is commonly seen in
middle aged patients (40-50 years old) with male-to-female
ratio of 2:1."*Review of ENKTL-NT case reports from South
Africa, indicates that ENKTL-NT may be seen in elderly and
young adult patients (Table 1). EBV is strongly associated
with HIV-associated plasmablastic lymphoma. However, in
contrast to HIV-associated plasmablastic lymphoma, HIV-
infection appears to not be a risk factor for the development
of ENKTL-NT (Table 1). Clinically patients with ENKTL-NT
present with an ulcerating and necrotic nasal lesion
with crusting (Figure 1). Most often patients present with
advanced stage disease, with invasion and destruction
of neighbouring anatomical structures, especially the
palate (Figure 2). The most frequent symptoms are nasal
obstruction and nasal discharge. There is often facial
swelling with associated cellulitis, which in conjunction
with leucocytosis, raised c-reactive protein and ESR levels,
deceptively suggests an infective (bacterial or fungal)
process (Table 1).

Author HIV Clinical Blood test Risk factors Treatment Outcome
status presentation and results

symptoms
Mankgele Negative 31, Male Necrotic lesion of None None Chemotherapy  Partial response  CD56 and
etal right inner cheek reported reported and planned to chemo, EBER
(2022) (ref extending into radiotherapy passed away positive
18) sinonasal space prior to planned

) radiotherapy due

Swellllr)g ang to overwhelming

cellulitis, nasal sepsis

discharge, loss of

vision, weight loss

and night sweats
Tlholoe et Negative 74, Male Extensive necrosis Leucocytosis, None Planned Died prior to CD56
al. (2013) and ulceration of elevated ESR  reported chemotherapy initiation of positive
(ref 17) midface and c-reactive chemotherapy EBER-Not

protein done

Fever, nasal

obstruction and

nasal discharge
Odendaal Negative 76, Necrotic and Anaemia, Diabetes and  Palliative care Died soon after ~ CD56 and
et al. Female ulcerative lesion of leucocytosis,  hypertension referral to base EBER-
(current right nasal cavity elevated ESR hospital positive
case, with crusting and and c-reactive
2025) maxillary bone protein

destruction

Nasal obstruction,
nasal discharge,
swelling and cellulitis
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Histologically, a diffuse infiltrate of small atypical lymphoid
cells with irregular folded hyperchromatic nuclei (triangular-
shaped) is seen in ENKTL-NT. The lymphoma cells show a
perivascular arrangement (angiocentricity) with infiltration and
destruction of blood vessels (angio-destruction) (Figures 3a
and 3b). Therefore, prominent necrosis is usually observed
in ENKTL-NT.

As evident in the present case report, it may prove difficult to
diagnose ENKTL-NT in small biopsy specimens by histological
examination, due to the small size of the lymphoma cells
(which can mimic lymphocytes) and the presence of necrosis.
Clinicopathological correlation, a high-index of suspicion
and an appropriate panel of immunohistochemical markers
can aid the pathologist in arriving at the correct diagnosis.
In fact, the low prevalence of ENKTL-NT in Africa could be
linked to misdiagnosis or lack of immunohistochemical and
molecular diagnostic techniques required for the diagnosis
of ENKTL-NT. The ENKTL-NT cells express T-cell markers,
such as CD2, CD7 and cytoplasmic CD3 (CD3g), as well as
the NK-cell marker CD56 (Figure 3c). Although CD56 is a
very useful marker in the diagnosis of ENKTL-NT, expression
may be seen in some peripheral T-cell lymphomas.' Aimost
all cases of ENKTL-NT are positive for EBV DNA, which
can be demonstrated by in situ hybridization (EBER-ISH)
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to confirm the diagnosis (Figure 3d). In addition, NK-cells
express perforin and granzymes, proteins that target tumour
cells/bacteria and kill them by cytolysis.

ENKTL-NT is radiosensitive ; however, recurrence is high
with radiation alone, which is why chemoradiation is the
recommended standard of treatment.?® NK-cells express
high levels of P-glycoprotein, leading to a multidrug resistance
(MDR) phenotype.?® Thus, Anthracycline-containing (CHOP,
Cyclophosphamide, Adriamycin, Vincristine, Prednisolone; or
CHOP-like) regimens, designed for conventional high-grade
B-cell lymphomas, are MDR-dependent and ineffective.?
Hence, various non-Anthracycline-containing regimens have
been developed for ENKTL-NT. A central component of
these regimens is asparaginase, which induces apoptosis of
NK-cells in vitro.2°

In general, the survival of patients with low stage disease
has increased from < 50% in the early 2000s to > 80% in
recent years.?' The improved survival can be attributed to
introduction of asparaginase-based chemotherapy and
advanced radiological detection techniques. Significant
changes in survival are also seen in patients with advanced-
stage disease.”’ The median overall survival for advanced-
stage disease has increased from a few months to more than

Figure 3 A and B: H&E staining reveals a diffuse infiltrate of atypical lymphoid cells exhibiting a perineural (n) and angiocentric (bv) distribution,
accompanied by angio-destruction. Figure B highlights a transmural tumour infiltrate in a blood vessel (*) with necrosis. Figure 3C: Immunohistochemical
analysis shows cytoplasmic positivity for CD56, while Figure 3D demonstrates in situ hybridization for EBV (EBER), with reactivity observed in the majority
of tumour cell nuclei.
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3 years. The better prognosis in advanced-stage disease is
largely attributable to the introduction of asparaginase-based
chemotherapy and PD-1/PD-L1 blockade immunotherapy.?'
Nevertheless, the prognosis appears to remain relatively
poor for patients that reside in sub Saharan Africa (Table 1).

CONCLUSION

Clinicians should always consider ENKTL-NT in the differential
diagnosis of ulcerative/necrotic midface lesions and must
alert the pathologist to this possibility, to ensure early
diagnosis and management, resulting in improved overall
survival. A collaborative multicentre study in sub Saharan
Africa may help better understand the true prevalence,
prognosis, management and pathophysiology of ENKTL-NT
in this region.
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1. ORAL HEALTH OF PEOPLE WITH
EMOTIONAL DISORDERS: A SYSTEMATIC
REVIEW AND META-ANALYSIS

While it may not be widely understood, there is a clear
connection between a person’s dental health and their
mental health. Numerous studies have identified associations
between mental health and oral health; however, the
interaction often does not get much attention, even among
health care professionals. Shappell and Cartier (2023)" point
out the various ways in which oral health and mental health
are interconnected, each having an impact on the other.
Dental health problems can impact a person’s quality of life
and exacerbate mental health problems. For example:

¢ \When a person has poor oral health, it can impact their
eating, speech and self-esteem and lead to reduced
social interactions, further harming mental wellbeing.

e Many people, including people with mental health
conditions, have anxiety associated with dental care and
procedures and avoid needed care, but chronic oral pain
can contribute to poor mental health and make treating
mental health conditions more difficult.

e Symptoms of mental illnesses can contribute to poor
nutrition which, in turn, contributes to poor dental health.

e People with mentalillness, particularly those experiencing
symptoms of serious mental illness, may have difficulty
maintaining an effective daily dental care routine and
accessing needed dental treatment.

Shappell and Cartier (2023)' highlighted four key dental
conditions seen in patients with psychiatric disorders: tooth
decay, gum diseases, dry mouth (xerostomia) and teeth
grinding (bruxism). Dry mouth can be a complication of
anxiety and is a side effect of many psychotropic medications.
They suggest that over-the-counter products (such as oral
moisturisers, mouth rinses, toothpaste or xylitol gum) can be
helpful for dry mouth. Teeth grinding, which can damage teeth
and contribute to teeth and jaw pain, is treated by wearing
a night guard and working with a psychiatrist to address
medication side effects and psychological factors. Therapy
can be helpful if a person is extremely anxious about going
to the dentist. Rangel and colleagues (2024)? reported on a
systematic review to answer the following focused question:
“Is there an association between severe mental illnesses and
oral health conditions?”

Methodology
This systematic review was carried out in accordance with
the guidelines of PRISMA (Preferred Reporting ltems for
Systematic Review and Meta- Analysis). The PECOS strategy
was used in this analysis to specify the following inclusion
criteria for study selection:

e Population (P): Adults aged 18 and older;

e Exposure (E): The exposure group included individuals

with severe mental illnesses such as schizoaffective
disorder, bipolar disorder, severe/major depression and
obsessive-compulsive disorder;

e Comparison (C): The control group consisted of
individuals without severe mental disorders;

e Outcome (O): Patients with dental caries, periodontitis,
tooth loss (including edentulism) and temporomandibular
joint abnormalities are also individuals with severe mental
illnesses;

e Study design (S): Observational studies.

Studies that included samples of patients diagnosed with
severe mental disorders were included. Studies that assessed
oral health — specifically dental caries, periodontal disease,
temporomandibular joint disorders and tooth loss, including
edentulism — were included. A mandatory comparison was
made with a control group, which included individuals without
any severe mental disorders. Observational, case control,
cohort and cross-sectional studies were included. There was
no discrimination based on ethnicity, gender, age, language
or year of publication. Studies with no healthy control group
were excluded.

All searches were conducted before August 2021 and
updated in March 2023 on EMBASE, Latin American and
Caribbean Literature on Health Sciences (LILACS), PubMed/
Medline, Psycinfo, Scopus and Web of Science. In addition,
gray literature was also a source of information: Brazilian
Digital Library of Theses and Dissertations (BDTD), Google
Scholar, Open Gray and ProQuest Dissertation and Thesis. In
addition, a manual search was performed in the references of
studies included, and an expert was consulted to verify any
possible articles not included in the selection. The Endnote®
software was used to remove duplicate references. Two
researchers independently screened each item for relevance
by title and abstract. In cases where a decision could not be
reached on whether the eligibility criteria were met by the
title and abstract alone, the full text of the article was read.
When disagreements arose and were not resolved through
discussion between the first and second reviewers, a third
researcher was consulted to reach consensus. To ensure
alignment between both reviewers, the kappa coefficient of
agreement was calculated, and the selection of studies began
only when the agreement value exceeded 0.8, indicating a
good agreement.

When data were missing or incomplete, efforts were made
to contact the authors for important unpublished information.
Authors were contacted via email for three consecutive
weeks whenever additional information was required. For
data extraction, the following information was collected:
the last name of the first author, publication year, country
of publication, study design, oral health and mental health
conditions analysed, sample characteristics, mean age of
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samples, measurements of oral health and mental health,
type of statistical analysis used, adjustment variables
and study results. The frequencies, means and standard
deviations were extracted from studies for all oral health-
related outcomes, comparing the groups with severe mental
health conditions and the control group.

The case control, cross-sectional and cohort studies
included were assessed as for methodological quality using
the Joanna Briggs Institute assessment. The GRADE tool
was used to generate Risk of Bias Graphs using the RevMan
Software. The Odds Ratio was calculated based on binary
variables, comparing individuals with severe mental disorders
to healthy individuals. For continuous variables, such as the
CPO-D index, the difference in means between the two
groups of interest was used. Where pooling of studies or
data was possible, a random-effects meta-analysis was
conducted.

Results

A total of 7,668 studies were retrieved using the search
strategy from the six electronic databases and grey literature.
A total of 5,734 studies remained after removing duplicate
references. After reading the titles and abstracts (phase 1), 63
articles were selected for full reading (phase 2), of which 43
were excluded. This process resulted in 20 studies included
for qualitative and quantitative syntheses.

Among the selected studies, 19 were in English and one was
in Brazilian Portuguese. Among the case control studies (9
studies), sample sizes ranged from 40 to 390 participants,
aged 18 to 67 years. In cross-sectional studies (8 studies),
the sample size varied between 60 and 1,643 participants,
aged 18 to 71 years. In cohort studies (2 studies), the
sample size was 61,685 and 184,824 participants, with
a mean age of 44 years. All of the above evaluated the
relationship between periodontitis and bipolar disorder. Two
studies did not match age and gender between groups, one
study analysed only females in the samples and another
evaluated only males. The remaining studies matched as
for age and gender.

The psychological conditions assessed in the studies included
were schizophrenia, bipolar disorder, severe depression and
obsessive-compulsive disorder. The most used index to
establish the diagnosis was the 4th edition of the Diagnostic
and Statistical Manual of Mental Disorders (DSM IV); for oral
health conditions, the index was the Decayed, Missing or
Filled Teeth (DMFT), the Community Periodontal Index (CPI)
and the Research Diagnostic Criteria for Temporomandibular
Disorders (RDC/TMD).

Regarding the bias of individual studies, two case control
studies and two cross-sectional studies were classified as
having a moderate risk of bias. All others were classified as
having a low risk of bias.

A meta-analysis was possible only for the DMFT index by
comparing the mean values of decayed, missing and filled
teeth between the group with a mental disorder and the
control group. The DMFT index values were higher among
individuals with schizophrenia [MD=5.27; 95% Cl=4.13 -
6.42;12=385%; Tau2 =0.789] and bipolar disorder [MD=1.90;
95% Cl=0.87-2.93]. The values were lower among
individuals with obsessive-compulsive disorder [MD=-0.85;
95% Cl=-1.46-0.24]

Considering studies not included in the meta-analysis, most
studies showed a worsening of the evaluated outcome. Only
two studies observed improvement, and one study showed
no difference

The certainty of evidence was very low for DMFT in patients
with schizophrenia. Also, the certainty of evidence was low
due to the observational design of the studies included,
which are prone to the influence of confounding factors;
in addition, the eligibility criteria were not clear. There was
no publication bias, as there was an effort to search all the
available literature on the subject, including gray literature.

Conclusions

There was evidence of an association between the DMFT
index and schizophrenia. The DMFT index was higher,
indicating a greater number of decayed, missing or filled teeth
in people with schizophrenia and bipolar disorder, while it is
lower in people with obsessive-compulsive disorder. Based
on the limited evidence available, there is still no confirmation
of the association between the DMFT index and obsessive-
compulsive disorder. Studies addressing periodontal probing
depth, plague index and TMD did not allow for pooled data
calculation.

Implications for practice

Although the level of certainty was low for the association
between DMFT and some mental disorders, the findings
nevertheless underscore the importance of a comprehensive
health approach for patients with mental disorder.
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2. THE EFFECT OF VARIOUS DENTURE
CLEANSERS ON THE PHYSICAL AND
MECHANICAL PROPERTIES OF CAD/
CAM AND HEAT-POLYMERISED DENTURE
BASE MATERIALS: AN IN VITRO STUDY

Most dentures are produced using the conventional heat
polymerisation method and it is still widely used because
it does not require expensive equipment. However, the
durability of these acrylic resin-based prosthetic bases
is affected by many factors such as the powder-to-liquid
ratio, polymerisation method (fast boiling or slow boiling),
the knowledge and skills of the technician, and storage
conditions of the material. Recent studies have shown that
computer-aided design and manufacturing technology (CAD/
CAM), which has a wide range of applications in dentistry,
has started to be used in the production of complete
dentures. No polymerisation shrinkage is observed because
the prepolymerised blocks used with this technique are
injection polymerised under high temperature and pressure.
Prostheses produced using prepolymerised blocks have
many advantages for both the patient and the physician, such
as better fit, reduction in microorganism counts, number of
appointments and cost, the ability to store data in a digital
environment and quickly reproduce prostheses in case of
any complications, and standardisation and quality control.

Dentures provide a surface for microbial adhesion and lead
to the formation of multispecies microbial biofilms which also
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serve as a reservoir for various pathogenic microbes including
Candida spp, Streptococcus mutans, Staphylococcus
aureus and Escherichia coli. The presence of pathogens in
denture plagque is associated with local infection (denture
stomatitis and dental caries) and systemic infections such as
aspirate pneumonia and gastrointestinal infection. Therefore,
denture hygiene is an important element of maintaining good
mouth hygiene among patients who wear dentures.

There are two main denture cleaning methods, mechanical
and chemical. Mechanical cleaning includes the use of
toothbrushes and ultrasonic devices. The commercially
available denture cleaning chemicals can be categorised
according to their chemical composition: bleach-based
(sodium hypochlorite), peroxide-effervescent type and
enzyme-based denture cleansers. In recent years,
nanoparticles, antimicrobial peptides and plant extracts
have received significant attention as antimicrobial agents for
dental applications. The use of water and a toothbrush is
the most common method for denture cleaning due to the
low cost, simplicity and effectiveness. However, this method
is abrasive to dentures and produces scratches when
brushing with a hard-bristled brush. This leads to high risks
of microbial colonisation and plaque formation on dentures.
Therefore, the general chemical, physical and mechanical
structural properties of the material and the effects of the
cleaning method to be used on the material should be well
known. Selin and Ipek (2024)! reported on an invitro study
that sought to comparatively investigate the effect of different
denture cleansers on surface roughness, surface hardness
and flexural strength of CAD/CAM and heat polymerised
denture base materials.

The null hypothesis of the study was that denture cleansers
applied to polymethyl methacrylate (PMMA) base materials
obtained using different production methods would not affect
surface roughness, surface hardness and flexural strength.

Materials and methods
The compositions and details of the materials used in the
study are shown below.

Material Composition

Ivoclar Ivobase (P1) Polymethylmethacrylate

BILKIM PMMABIank (P2)  Polymethylmethacrylate

1Q-15 (H1) Powder: Polymethylmethacrylate,
Liquid: Methyl methacrylate
Meliodent Heat Cure (H2) Powder: Polymethylmethacrylate,
Liquid: Methyl methacrylate

Corega tabs (D2) Bicarbonate; sodium lauryl
sulfoacetate; sodium perborate
monohydrate; sodium
polyphosphate

Protefix tabs (D3) Sodium bicarbonate, potassium
caroate, sodium perborate, citric

acid, sodium lauryl sulfate, aroma

Neutral electrolysed acid ~ Chlorine
water (D4)
Acidic electrolysed acid Chlorine

water (D5)
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Custom wax specimens of uniform dimensions of
64x10x3.3mm was employed for the fabrication of
conventional heat-polymerised acrylic resin specimens
using the traditional flask-press-pack technique according
to the manufacturer’s instructions. A Universal lightweight
turning device was used to obtain standard specimens
of 64x10x3.3mm from prepolymerised PMMA. Fifty
specimens of milled PMMA from two manufacturers and
50 specimens of heat-polymerised PMMA from two other
manufacturers were obtained, in total 200 specimens.

A single clinician performed finishing, polishing and cleaning
procedure of acrylic resin specimens. The definitive
dimensions of all specimens were checked using a digital
caliper and kept in 37 +2°C distilled water for 24h for residual
monomer elimination.

Each group was randomly divided into five different subgroups
(n:10) according to the cleaning agent to be applied. The
specimens in the control group were kept in 37 +2°C distilled
water without any cleaning agent (D1). The specimens in
the effervescent tablet-treated groups (D2: Corega tabs and
water; D3: Protefix active cleansing tablets and water) were
kept in solutions obtained by adding one cleansing tablet into
200ml of approximately 35°C water for 15min per the user
instructions. At the end of each 15min, the specimens were
washed under running water and dried using paper towels.
The specimens in the groups that were cleaned with neutral
(D4) and acidic (D5) forms of electrolysed acidic water (EAW).
The specimens in D4 groups were cleaned with neutral EAW.
The neutral form EAW was added until it covered entire of
the specimens. After 1min waiting time, specimens were
washed under running water and dried using paper towels.
The same procedures were applied for D5 groups with acidic
EAW. In each group, the immersion procedure was repeated
90 times to mimic a three-month patient use period.

Surface roughness measurements were made using a
mechanical profilometer. Roughness measurements were
made at three different points from the centre of the specimen
surfaces, and the arithmetic averages of the obtained values
(Ra) were taken. An additional specimen from each group
was prepared to be examined under a scanning electron
microscope. Images were evaluated at x1000 at 15kV.

A Vickers hardness tester was used to determine the surface
hardness. The force to be applied by the measuring tip to
the specimen surface was set to 25 gf (0.245N) for 30sec.
Surface hardness values were found by taking the arithmetic
mean of the measurements from three points of each test
specimen.

For testing flexural strength, specimens were subjected to
the three-point bending test with an Instron Universal Testing
Machine. A uniformly increasing force was applied until the
specimens were fractured, and the highest fracture load of
each specimen was recorded. Peak load was noted at which
the specimens fractured. The obtained force (N) values were
converted to MPa.

Results

The denture cleansers had no significant effect on the surface
roughness values of the specimen in the milled P1 (lvoclar
lvobase) group (p>0.05). However, specimens treated with
electrolysed acidic water (EAW)D5 in P2, H1 (IQ-15) and H2
(Meliodent Heat Cure) groups showed significantly higher
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surface roughness values than the control group (p <0.05).
Among the control groups, the smoothest and most
homogeneous surface images were obtained in the P1
(lvoclar Ivobase) group. The images of the control group of
all denture bases material showed a more homogeneous
structure than the images of the denture cleanser treated
groups. The increased irregularity was clearly observed on
the image of the P2 (BILKIM PMMABIank), H1 (IQ-15 ) and
H2 (Meliodent Heat Cure) group specimens after treated with
D5 (acidic electrolysed acid water). On the specimen surface
of the H1 (IQ-15 ) group, the image of the control and the
treated with D4 (neutral electrolysed acid water) showed
similar homogeneity. However, increased irregularities were
observed inthe specimens treated with D5 (acidic electrolysed
acid water) and small pores were observed in the specimens
treated with D2 (Corega tabs) and D3 (Protefix tabs).

Among the control groups, the P1 (lvoclar Ivobase) group
showed significantly higher surface hardness values than the
other groups except H1 (IQ-15) (p<0.05). The specimens
treated with D2 (Corega tabs), D3 (Protefix tabs) and D5
(acidic electrolysed acid water) showed significantly lower
surface hardness than the control group (p <0.05). However,
denture cleansers had no significant effect on the surface
hardness values of the specimens in the P2 (BILKIM
PMMABIank), H1 (IQ-15) and H2 (Meliodent Heat Cure)
groups (p>0.05). Among the control groups, P1 (lvoclar
lvobase) showed significantly higher flexural strength values
than the other groups except H2 (p<0.05). However, no
significant differences were found between H1 (IQ-15) and
H2 (Meliodent Heat Cure). The P1 (lvoclar Ivobase) group

EVIDENCE BASED DENTISTRY

specimens treated with D5 (acidic electrolysed acid water)
showed significantly lower flexural strength values than the
control group (p<0.05). However, denture cleansers had
no significant effect on the flexural strength values of the
specimens in the P2 (BILKIM PMMABIank), H1 (IQ-15) and
H2 (Meliodent Heat Cure) groups (p>0.05).

Conclusions

The milled P1 (lvoclar Ivobase) group showed lower surface
roughness, higher surface hardness and flexural strength
values than the other groups. While the surface roughness
of P1 group was not affected by cleaning agents, surface
roughness values of the other groups increased significantly
after acidic EAW (D5). Additionally, denture cleansers had no
significant effect on surface hardness and flexural strength
values of milled P2 and heat polymerised H1 and H2 groups.
However, the surface hardness and flexural strength of milled
P1 group were affected by the denture cleansers. Also, after
exposure to denture cleansers, surface roughness, surface
hardness and flexural strength of milled and heat polymerised
PMMA were within the acceptable clinical values.

Implications for practice
Although the use denture cleansers affected the surface
roughness, surface hardness and flexural strength of milled
and heat polymerised PMMA, these effects were within the
acceptable clinical values.
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Adverse event, negligence or
malpractice: The debate revisited
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ABSTRACT

Determining whether an incident in healthcare is an adverse
event, negligence or malpractice can be challenging.
The authors previously proposed a three-pronged model
considering the magnitude of harm, the frequency of similar
incidents and the intention behind the actions. However,
on reflection and testing, they have identified limitations in
the model. Magnitude is subjective, frequency is difficult to
gauge and intention is impossible to assess. The authors
now propose a refined template that replaces Frequency
with Perceived Harm, better defines how Magnitude can
be gauged and replaces Intention with a more objective
measure of Fitness for Purpose. It also introduces a fourth
category of Accountability (a measure of professionalism).
The updated model includes a graphical representation using
Visual Analogue Scales, with the aim to aid in determining
whether an incident is an adverse event, negligence or
malpractice. The respondents/assessors will mark a point on
each of the four scales that best indicates their assessment
of that category. These points can then be measured and the
totals used to rank the severity of the incident. This paper
once again emphasises how important it is for clinicians to
maintain accurate and detailed records, the need for teaching
and practicing evidence-based medicine, of prioritising the
patient’s best interests, and of timely reporting of suspected
misconduct to the HPCSA in order to protect patients.

INTRODUCTION

In a previous paper the authors explored the challenges
faced in considering cases of suspected negligence." They
proposed guidelines to help practitioners decide when an
unfortunate incident could be considered an adverse event,
and when it may be regarded as negligence or malpractice.
One of the most popular and objective standards by which
conduct is usually judged is the “reasonable person rule”.
This states that “a person has acted negligently if he/she
has departed from the conduct expected of a reasonably
prudent person acting under similar circumstances.?®
Legally, to establish negligence it must be proven that
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the defendant had a duty to the claimant, the defendant
breached that duty by failing to conform to the required
standard of conduct, the claimant was harmed in some way,
and that the defendant’s negligence was the cause of the
harm or damage incurred.?® The previous paper delved into
the history of how this measure came into existence and use,
noting that in the medical/dental context, the standard by
which conduct is measured is that expected of a reasonably
skilled, competent and experienced person who is also a
trained and qualified member of the profession.?® The law
does recognise that in emergencies “even a reasonable
person could make errors in judgement, and that conduct is
evaluated in light of whether he/she acted reasonably under
the circumstances”.?® The paper then explored the issue of
trying to establish proof of negligence. This usually entails
an expert witness evaluating the incident based on the
information provided, scientific evidence, consideration of
how a reasonable clinician, under the same circumstances,
would be expected to act, and the standard of care that was
given.?® The expert may also comment on situations where
the patient acted negligently and so added to the injury. This
sort of “contributory negligence” by the patients generally
results in them not being able to claim for damages.?® The
authors of the previous paper proposed a three-pronged
model that could be used to help determine if an unfortunate
outcome was an adverse event or the result of negligence
or even malpractice. That model evaluates each case by
looking at three factors — the magnitude of the harm, the
frequency with which the practitioner had committed similar
damages and the intention behind the initial actions.

However, after some years of reflection, and testing the
model on real-life situations, the authors have become
uncomfortable with it for several reasons. Magnitude is
difficult to determine and is open to subjective interpretation.
What a clinician may consider as minor harm may be felt and
experienced by a patient as a major problem, and vice versa.
Furthermore, practitioners may not agree among themselves
on what constitutes minor or major harm. Similarly, some
patients will be able to endure and heal from extensive
trauma while others may continue to suffer from seemingly
insignificant damages. The perception of harm can therefore
vary significantly between individuals, influenced by factors
such as personal experiences, cultural background and
psychological resilience.

This subjectivity in assessing harm extends beyond the
patient-clinician relationship to include differences among
healthcare professionals, patients’ family members and
even regulatory bodies. Moreover, the long-term impact of
an adverse event may not be immediately apparent, further
complicating the assessment of its magnitude and potential
consequences. With regards to frequency, the original paper
argued that “an isolated adverse occurrence could be due
to patient factors, the clinical situation, unavoidable damage



www.sada.co.za / SADJ Vol. 80 No.1

or human error; however, repeated injurious incidents
contribute towards the suspicion that the practitioner is
guilty of negligence or malpractice”.! But the frequency may
be hard to gauge as the evaluator generally does not know
how much other harm the practitioner has caused, to how
many patients, over what period, under what circumstance,
and the extent of the harm. In addition, there may be many
patients who have suffered some form of harm but do not
know where or how to report these experiences. Unless the
evaluators are provided with this additional information they
can base their opinions only on the immediate case at hand.
The major gap in the previous model revolves around the
issue of intent. Intention is defined as “a purpose, objective,
hope or aim. It's something a person means to do, and
which guides their planned actions, regardless of whether
they manage to achieve this goal or not.” In the event of an
adverse event, itis very difficult to assess whether it happened
as a result of a malicious intention, in which case it could
constitute negligence or malpractice. While it is admittedly
perplexing to identify, or to accurately postulate, the intent
behind another person’s actions, nevertheless the authors
believe that regardless of the frequency or magnitude, a
bad intention can never be condoned, and any treatment
emanating from this is potentially unethical. Consequently,
any adverse event that resulted from an unintentional lapse
should automatically be considered negligence, malpractice
if there was a deliberate departure from what was expected.®

Proposed updated model

Based on the above limitations and shortfalls in the original
model, the authors now propose a more detailed and refined
template (Figure 1). Magnitudeisstillanimportantconsideration
and can be judged by comparing the behaviour with what
would be expected from another clinician acting in a similar
situation using the “reasonable clinician rule”.Frequency has
now been replaced with Perceived Harm. There are a variety
of harms that a person may have suffered. In the medical
context these may include, but are not limited to: pain and
suffering, physical damage, unacceptable aesthetics, time
and costs, stress, psychological duress or inconvenience.
The extent, severity and impact of the perceived harm may
be evaluated by engaging in conversations with the patients
to try to determine how it has impacted on their quality of life.
Regarding Intent, as mentioned, nobody can know precisely
the motivation behind another person’s actions. However,
the situation and therapy provided can be evaluated under a
new category of Fitness for Purpose. By definition this entails
“an undertaking, whether expressed or implied, that imposes
an obligation on the provider to plan and deliver a service that
is appropriate for its intended purpose and is suited to the
patient’s individual needs”.®

Here one may consider issues such as accuracy of the
diagnosis, appropriateness of the intervention, correctness
of choice, necessity, anticipated therapeutic benefits,
whether it was within the practitioner’s scope of practice,
risk versus benefits, expected outcomes and prognosis, fees
charged, provision of added excessive services, planning,
communication and patient autonomy. Remember that in
some cases, treatment may seem to have been for purely
cosmetic purposes, and it is easy to accuse the practitioner
of avarice. However, we must be cognisant that many
times patients will demand these services regardless of
the biological costs and will “shop around” until they find
someone who is prepared to deliver. The ethical concern is
that the patient may resort to being treated by non-medical

ETHICS

persons who could cause even more harm. A clinician
may feel justified to accede to the patient’s demands if the
treatment may limit or mitigate against possible future harm.
At such times communication and detailed record-keeping
are mandatory to protect the practitioner.lt is important to
recognise that patient autonomy plays a significant role in
these situations, and practitioners often face difficult ethical
dilemmas when balancing patient desires with potential
health risks.

In the updated model, the modified three factors are still
considered together, but a fourth category has now been
added, that of Accountability.® This requires four actions
from the practitioner: acknowledgment of the harm, taking
responsibility for its occurrence, communicating the relevant
details to the patient, and instituting reasonable actions
of management in order to either rectify or remediate the
situation to lessen the patient’s distress.®

The proposed new model then suggests using Visual
Analogue Scales (VAS) of each of the four elements to help
assess and measure the severity of an adverse event. VAS are
measurement tools used to assess subjective experiences
such as pain, discomfort or other sensations, and subjective
opinions. They are useful in clinical and research settings to
quantify feelings or perceptions that are difficult to measure
directly. A VAS is a straight line, the ends of which are
labelled as the extreme boundaries of the condition being
measured. Participants are asked to respond by placing a
mark through the line at a position which best represents
their current perception of a given phenomenon between
the labelled extremes.” The position of the mark on the line
can then be measured to provide a numerical value. The
numerical value can be interpreted according to established
thresholds or norms for the specific experience being
measured. The lines may be horizontal or vertical, and any
length deemed appropriate, but the most common form is a
100 millimetre (10cm) horizontal line, as studies have shown
this configuration to produce a more uniform distribution of
scores with less error variance.®® Visual analogue scales
are valuable tools due to their simplicity, being easy to
administer and understand and requiring minimal training for
users. They are considered to be sensitive enough to detect
small changes in feelings or conditions since they provide a
continuum of responses. They are non-invasive, and don’t
need any special tools or laboratory procedures.

Disadvantages are that they are subjective and rely on
individual perceptions, which can vary from person to
person. They are prone to cognitive bias wherein responses
may be influenced by various factors, including mood or
understanding of the task. There may be cultural differencesin
perceptions which can potentially affect the validity of results.
However, it is generally agreed that VAS can be valuable
tools in both clinical practice and research, allowing for a
quantifiable assessment of subjective experiences. When
used appropriately, they can enhance our understanding of
feelings and guide decisions.This model proposed using four
simple 10-point VAS (or an open line of 10cm) as illustrated
in Figure 1 to help external assessors rate and appraise any
unforeseen outcome of treatment. They will make a mark
along the line at the point that most closely reflects their
perceived judgement of that category. These points will be
measured and a score of between 1 and 10 recorded based
on the measured distance. The four scores can be added
and averaged to give a final numerical value.

el
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Figure 1. A proposed model using Visual Analogue Scales to aid the evaluation of an adverse event.

This can then be used to help justify the decision as to
whether the incident should be considered an adverse event,
negligence or malpractice. By default, the minimal score in
any of the four categories has to be 1 and not zero, as zero
would reflect that there had been no unforeseen occurrence.
Thus, scores may range from 4 to 40, with 4 reflecting a
minor adverse event and 40 unquestionable malpractice.
The mid-point of 22 would be considered negligence. Table
1 illustrates how the individual and cumulative VAS ratings
may be interpreted. Note that the baseline is 1 and not zero,
resulting in 9 (36) possible scoring points. The assessor
needs to consider each line independently, as well as the
cumulative total, as the latter gives a more rounded, global
and objective overview. It could also allow a high score in one
category, which when viewed in isolation is worrying, to be
cancelled out or lessened by low scores in the others.

Table 1. Example of how scores from the Visual Analogue Scales may be
interpreted

Individual Cumulative Possible interpretation
line score score
1 4 Minor Adverse event

The seriousness of Adverse
5.5 5-01 event increasing

Tending towards Negligence
55 22 Negligence

The seriousness of Negligence
6-9 03-39 increasing

Tending towards Malpractice
10 40 Malpractice

CONCLUSIONS

All healthcare interventions carry with them a risk of error or
failure. Complications can and do occur, and it is impossible
to restore every patient to optimal states of health or to satisfy
all their medical needs. However, in determining whether a
less-than-ideal outcome is due to some fault on the part of
the clinician, and if so whether it should be considered an
unfortunate adverse event, negligence or malpractice, some
pertinent questions may be asked. These include whether
the intervention was aimed at providing a therapeutic benefit,
protecting the patient, preventing harm, removing conditions
that could lead to future harm and promoting the best interests
of the patient. The proposed model can be used as an aid
when evaluating the situation as it allows one to consider
several crucial factors simultaneously.All suspected incidents of
negligence or malpractice should be documented and ideally
also be reported timeously to the HPCSA. Repeated offences
could signify a trend that would warrant Council investigation
and intervention to protect future patients. At the same time,
to protect clinicians against malpractice suits, there needs to
be a stronger emphasis on teaching and practicing “evidence-
based” medicine along with meticulous and accurate record
keeping, while also emphasising the need to always place the
patient’s best interest at the centre of any intervention.
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Evaluation of Handwashing Practices Among Dental
Care Providers in a Tertiary Hospital in South West
Nigeria: a cross sectional study

1. Choose the CORRECT answer. Which of the
following antiseptic is not used for hand washing?
A. Chlorhexidine
B. Cetrimide
C. Trichoson
D. Ampicillin

2. Choose the INCORRECT statement. One of the
following is not a reason for hand washing during
dental procedures
A. Prevent germs being passed to the patient
B. Allows dental procedures to be successful and

infection free
C. Delays healing of dental extraction sockets
D. Prevents hospital acquired infections

3. Choose the INCORRECT option. After hand washing,
which of the following should NOT be done

Wipe hands with paper towel

Wipe hands with cloth towel

Dry hands with disposable towel

Whatever is used to wipe hands must be disposed

off and not reused

cCowm>

Immediate loading of fixed complete-arch implant-
supported prostheses — Preferences of prosthodontists
in South Africa

4. Choose the CORRECT answer. Assessing and
planning for a fixed complete-arch implant-supported
prosthesis involves considering various factors, such
as:

Clinician expertise

Patient expectations

Prosthetic space

Bone volume

All of the above

moow>

5. Select the CORRECT option. Critical aspects for
success of these treatments are:
A. Pre-operative diagnosis and planning
B. Patient counselling
C. Low insertion torque of implants placed
D. Flexible impression materials

A comparison of the flexibility and fracture point of cast
Cobalt-chromium, milled Cobalt-chromium, laser printed
Cobalt-chromium and milled Polyetherketoneketone
partial denture clasps

6. Select the CORRECT statement. Metal based partial
dentures may be better than acrylic resin based due
to their:

Increased durability and longevity

Ease of repair

Quick and in-expensive production process

Low thermal conductivity

All of the above

moow>
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7.  Which of the following statements is CORRECT. A
well designed clasp assembly must:

Have a flexible tip placed above the height of contour

Not encircle more than 900 of the tooth circumference

Not contact the tooth on the side opposing the

retentive arm

Be passive at rest

Only a) and c) are correct

ow>

mo

8. Select the CORRECT statement regarding Guide
planes

May aid denture retention

Help with denture seating

May reduce the number of clasps needed

All of the above are correct

Only a) and b) are correct

Mmooy

9.  Which option is CORRECT. Polyetherketoneketone
(PEKK) as a denture clasp material is:

Less flexible than gold

Easy to adjust

Not visible on X-rays

Easy to repair

Easier to clean than cast clasps

Mmooy

Salivary gland calculus and urolithiases - coincidence or
correlation? A systematic review

10. Choose the CORRECT statement. What was the
primary aim of the systematic review discussed in
the passage?

A. To determine the genetic causes of urolithiasis and
sialolithiasis

B. To compare the composition of sialoliths and uroliths

C. To investigate a possible correlation between
urolithiasis and sialolithiasis

D. To identify effective surgical treatments for salivary
gland calculi

E. To explore the dietary causes of salivary gland stones

11. Which answeris CORRECT. According to the passage,
what is the most important difference between the
formation of sialoliths and uroliths?

A. Uroliths are more common in males than sialoliths

B. Sialoliths are primarily caused by systemic diseases,
unlike uroliths

C. Sialoliths are more likely caused by local factors than
systemic factors

D. Uroliths are often caused by genetic factors, while
sialoliths are not

E. Both sialoliths and uroliths are primarily caused by
diet and lifestyle

12. Which is the CORRECT answer. Which of the
following was suggested as a possible reason for
detecting sialolithiasis in patients with urolithiasis?

Increased calcium levels in patients with urolithiasis

Enhanced surveillance and healthcare monitoring

Similar dietary habits between the two conditions

Genetic predisposition to calculi formation

Chronic infection of the salivary gland

Mmooy
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Methotrexate-induced oral mucositis in patients with
rheumatoid arthritis: a case series and literature review

13. Which answer is CORRECT. There are no standardised
treatment protocols for MTX-induced oral mucositis, but
the following is not considered appropriate
A. Nystatin
B. Sucralfate
C. Viscous lidocaine
D. Glucocorticosteroid rinse

14. Select the CORRECT answer. The following diseases
have similar clinical features as MTX-induced oral
mucositis, but may be excluded because of the immune-
suppressive effect of MTX
A. Mucous membrane pemphigoid
B. Pemphigus vulgaris
C. Erythema multiforme
D. All of the above

15. Choose the CORRECT option. The following laboratory
results support the diagnosis of MTX-induced oral
mucositis

Leukocytosis

Pancytopenia*

Increased e-GFR

Raised C-reactive protein

TOow>

16. Select the CORRECT option. The following are
histopathologic features that support the diagnosis of
MTX-induced oral mucositis:

A. Plasma cell infiltrate

B. Candida hyphae

C. Saw tooth rete ridges of the basement membrane zone
D. Non-specific ulceration

Evidence-based dentistry — What’s new for the clinician

17. Select the CORRECT answer. In the Rangel et al
systematic review, which of the following types of
studies NOT included in the review

case-control

cross-sectional

cohort studies

case reports

TOow>

18. Choose the CORRECT answer. In the Rangel et al
review, DMFT index values were found to be lower
among which group of patients with mental disorders?

individuals with schizophrenia

individuals with bipolar disorder

individuals with obsessive—compulsive disorder

individuals with dental anxiety

TOow>

19. Choose the CORRECT option. Which of the following
statements is true of an in-vitro study
A. ltinvolves live patients
B. Itis similar to an in-vivo study
C. ltis alaboratory-based study
D. It has a cross-sectional design

20. Which statement is CORRECT. In the Selin & Ipek study,
which of the following statement is correct?
A. The milled P1 (lvoclar Ivobase) group showed lower
surface roughness, higher surface hardness, and flexural
strength values than the other groups

CPD <585

B. The milled P1 (lvoclar Ivobase) group showed lower
surface roughness, lower surface hardness, and flexural
strength values than the other groups

C. The milled P1 (lvoclar Ivobase) group showed lower
surface roughness, higher surface hardness, and lower
flexural strength values than the other groups

D. The milled P1 (lvoclar Ivobase) group showed higher
surface roughness, lower surface hardness, and flexural
strength values than the other groups

Ethics: Adverse event or negligence: The debate revisited.

Select the CORRECT answer. What is one of the key

criticisms of the original three-pronged model for

evaluating adverse events, negligence, or malpractice?

A. It does not include the role of patient autonomy.

B. It lacks objective methods to measure magnitude,
frequency, and intent.

C. It focuses exclusively on the practitioner’s skills and
training.

D. It overemphasizes the role of regulatory bodies in decision-
making.

Which answer is CORRECT. What is the purpose of using

Visual Analogue Scales (VAS) in the updated model?

A. To assess the clinician’s level of experience.

B. To quantify subjective factors such as magnitude, harm,
intent, and accountability.

C. To replace legal evaluations of negligence with patient
opinions.

D. Toidentify specific instances of malpractice without expert
input.

Choose the CORRECT option. What does the term

"Fitness for Purpose" include in the context of the

updated model?

A. Determining the legal culpability of the clinician.

B. Identifying the root cause of patient dissatisfaction.

C. Evaluating whether the treatment was appropriate,
necessary, and suited to the patient’s needs.

D. Assessing whether malpractice insurance covers the
procedure.

Which answer is CORRECT. What does the “Reasonable
Clinician Rule” help assess in the updated model?

A. Whether the clinician acted in line with the standard
expected of a competent professional in similar
circumstances

The cultural background of the patient

The clinician’s level of accountability

The intent behind the clinician’s actions

Cow

Select the CORRECT statement. Which of the following

best describes “Contributory Negligence” as discussed

in the article?

A. Negligence arising from a clinician failing to maintain
accurate records

B. Negligence resulting from the patient’s actions contributing
to their own harm

C. A situation where both patient and clinician are equally at
fault

D. Malpractice caused by errors in medical diagnosis
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