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ABSTRACT
Introduction
The bone marrow is responsible for haemopoiesis, but when 
it fails, oral mucosal lesions may be seen due to reduced 
platelets, white blood cells, or red blood cells. 

Aims and objectives
This study aims to report on three patients who presented 
with leukaemia, aplastic anaemia and neutropenia, 
respectively, with spontaneous bleeding, ulceration and 
mucosal pallor. 

Design/Methods
The oral mucosal features of three patients who presented 
at the University of Pretoria Oral Health Centre, with varying 
degrees of bone marrow failure, were recorded. Special 
investigations were performed to check their bone marrow 
function. The patients were managed collaboratively with 
their respective physicians.

Results
These cases demonstrate that dentists should be cognisant 
of disorders of bone marrow failure so that patients are 
a) diagnosed timely and appropriately, b) referred back to 
their treating clinician due to relapse of a known disease, 
or c) managed in collaboration with their treating clinician to 
confirm a suspected diagnosis.

Conclusions
Dentists play a pivotal role in diagnosing haematological 
disease that results from bone marrow failure. Bleeding, 
ulceration and mucosal pallor are important diagnostic 

indicators of reduced platelet, neutrophil and red blood cell 
counts. 

INTRODUCTION
Oral mucosal changes may be the initial sign of systemic 
disease1 or the progression of an already known systemic 
disease process, particularly diseases of haematopoiesis.2,3 
Dentists can play a vital part in detecting and monitoring 
haematological diseases affecting the oral mucosa.4 Failure 
to do so may have disastrous consequences and may even 
result in the death of a patient.5

Diseases impacting the haematopoietic system, with 
possible effects on platelets, red blood cells, and white blood 
cells, manifest in the oral cavity through bleeding tendencies, 
lowered haemoglobin concentration, and susceptibility 
to opportunistic infections, such as Candida and herpes 
simplex virus infection.1, 6, 7 Neoplastic white blood cells may 
also amass within the gingiva and oral mucosa.8 

This two-part case series will illustrate the impact of 
haematological disease on oral mucosal health using clinical 
examples. It will showcase bone marrow malfunction and 
anaemia. The purpose of this case series is not to provide 
an all-encompassing overview of the oral presentation of 
haematological diseases (for a more comprehensive review, 
please refer to Schlosser 2011, McCord 2017 and Elad 
2019).9-11 Instead, this case series aims to provide useful, 
practical, examples of clinical scenarios that dentists may 
encounter. Nonetheless, a fundamental grasp of bone 
marrow’s functioning is vital in understanding the implications 
of its inadequacy.

The bone marrow is the principal organ for haematopoiesis 
in adults and children.12 Haematopoiesis is the process 
whereby lymphocytes, red blood cells, and platelets are 
produced.12 In the bone marrow, multipotent haemopoietic 
stem cells (HSC) proliferate and differentiate into lymphoid 
and myeloid precursors, which ultimately give rise to 
lymphocytes (responsible for adaptive immunity), and 
granulocytes (responsible for innate immunity), thrombocytes 
and erythrocytes, respectively.12-14 Humans are estimated to 
produce more than 100 billion new hematopoietic cells on 
any given day.15 

Suboptimal function of the bone marrow will therefore impact 
immune defences, the ability to form a blood clot when 
needed, and oxygen transport. The bone marrow may either 
be destroyed by the malignant proliferation of immature 
leukocytes in leukaemia,16 or due to an autoimmune attack 
by lymphocytes in aplastic anaemia.17, 18 Other times, only 
the production of a single white blood cell is impaired, 
resulting in neutropenia.19
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Timely intervention by a dentist may save a patient’s life or 
support the ongoing medical management of a patient with 
a known haematological disease.
 
Permission was obtained from the University of Pretoria, 
Faculty of Health Sciences, Research Ethics Committee 
clearance number 485/2023, following informed consent 
from the participants. 

CASE 1 - LEUKAEMIA
The following clinical case demonstrates how timely 
intervention by a dentist saved a patient’s life after earlier 
opportunities had been missed.

Clinical case presentation
A 22-year-old male patient presented to the University of 
Pretoria Oral Health Centre (UPOHC), complaining of a 
painful lower left wisdom tooth (tooth 38), partly impacted 
and covered by an enlarged operculum. A private dentist 
had given the patient an appointment to remove the tooth 
under conscious sedation, but the costs were prohibitive. 
The attending dentist at the UPOHC noticed anterior 
marginal gingival bleeding of the maxilla and mandible, and 
wrongly diagnosed the patient with necrotising gingivitis 
(Figure 1 and Figure 2). Additional signs, such as purpura 
of the hard palate (Figure 3), mucosal pallor, skin bruising, 
and bilateral submandibular lymphadenopathy were 
noticed, which prompted a consultation by an oral medicine 
specialist. Further enquiry revealed that the patient recently 
noticed that his gums bleed easily and his skin bruises 
easily; he felt tired and was out of breath after walking up 
the stairs. He presented 2 months earlier to the emergency 
department of a local hospital with upper respiratory tract 
infection symptoms. Retrieval of the patient’s blood results 
demonstrates that he already had a reduced red cell count, 
white cell count, and platelets (See Table I). The patient 
reported right ear deafness but was otherwise healthy, not 
using any chronic medication, and had no allergies. 

Special investigations
Considering the oral and systemic signs, which indicated 
both the presence of anaemia, thrombocytopenia, and 
possible lymphocytopenia, a full-blood count (FBC), and a 
peripheral blood smear were ordered. The results revealed 
pancytopenia, as can be seen in the FBC in Table I, 
with a corrected white blood cell count (WCC) of 3.07 X 
109/L, red cell count (RCC) of 2.03 X 1012/L, and platelet 
count of 6 X 109/L. The differential WCC demonstrated 
significant neutropenia, as seen in Table II. An increased 
number of large blast cells (45%), with a high nuclear-to-
cytoplasmic ratio, folded nuclei with irregular contours, 
dispersed chromatin and conspicuous nucleoli were seen 
on the peripheral blood smear. The cytoplasm of the blasts 
contained fine azurophilic granules and Auer rods. These 
findings were suggestive of acute promyelocytic leukaemia 
(APL).

Table I: Full blood count of Case 1

Test Result Unit Reference 
range

White cell count 3.07 X 109/L 3.92 - 10.40

Red cell count 2.03 X 1012/L 4.19 – 5.85

Haemoglobin 7.1 g/dL 13.4 – 17.5

Haematocrit 0.201 L/L 0.390 – 0.510

MCV 99.0 fL 83.1 – 101.6

MCH 35.0 Pg 27.8 – 34.8

MCHC 35.3 g/dL 33.0 – 35.0

Red cell 
distribution width

15.9 % 12.1 – 16.3

Platelet count 6 X 109/L 171 - 388

 Figure 1: Intra-oral clinical appearance of Case 1 demonstrating 
spontaneous gingival bleeding and ecchymosis of the maxillary gingiva

 
Figure 2: Intra-oral clinical appearance of Case 1 demonstrating 
spontaneous gingival bleeding of the mandibular gingiva

 
Figure 3: Intra-oral clinical appearance of Case 1 demonstrating purpura 
of the palate

www.sada.co.za / SADJ Vol. 79  No.5
https://doi.org/10.17159/sadj.v79i05.18080
The SADJ is licensed under Creative Commons Licence CC-BY-NC-4.0.



REVIEW270 >

Table II: Differential white cell count of Case 1

Test Result Unit Reference 
range

White cell count 
(corrected for 
normoblasts)

3.07 x 109/L 3.92 – 10.40

Neutrophils 5.00 % (0.15) x 109/L 1.60 – 6.98

Lymphocytes 47.00 % (1.44) x 109/L 1.40 – 4.20

Monocytes 3.00 % (0.09) x 109/L 0.30 – 0.80

Eosinophils 0.00 % (0.00) x 109/L 0.00 – 0.95

Basophils 0.00 % (0.00) x 109/L
Blast cells 
0.00 – 0.10

Blasts 45.00 % (1.38) x 109/L

Management
Within 24 hours of presentation, the patient was admitted 
to the hospital under the care of a medical oncologist who 
immediately administered packed red blood cells and 
platelets and started induction intravenous chemotherapy 
with Idarubicin, as well as all-trans-retinoic acid (ATRA). 
Consolidation therapy included intravenous Mitoxantrone, 
Idarubicin and ATRA.

The diagnosis of APL was confirmed through a bone marrow 
biopsy which demonstrated hypoplastic granulopoiesis 
(70% of cells comprised of abnormal promyelocytes). 
Cytogenetic testing confirmed the balanced translocation 
between chromosomes 15 and 17, and both FISH and PCR 
positively identified the PLM/RARA gene. A CT scan of the 
chest, abdomen and pelvis showed an enlarged spleen, 
bilateral pleural effusions, diffuse bone marrow infiltration, 
pericardial effusion and ascites.
 
Outcome
The patient achieved complete remission after induction 
chemotherapy, as confirmed by negative PML/RAR 
quantitative result on peripheral blood. The patient completed 
maintenance chemotherapy with Mercaptopurine, 
Methotrexate and ATRA for another 24 months, and is 
currently in remission.  

DISCUSSION
As in this case, there have been many other patients 
diagnosed with leukaemia due to oral mucosal features 1, 4, 

20-27 yet, in other instances, the signs were originally missed 
4, 5 or also misdiagnosed as necrotising gingivitis.7

Characteristics of Acute Promyelocytic Leukaemia
Acute leukaemias are generally grouped according to 
whether they derive from lymphoid or myeloid stem cells. 
The myeloid leukaemias are further subdivided by whether 
there is evidence of recurrent genetic abnormalities, as our 
case demonstrates, a history of therapy for malignancies or 
a prior history of haematological malignancy.16

The confirmation of a diagnosis that was “suspected” on 
the basis of morphology is by molecular or genetic testing 
techniques such as FISH or PCR for the PML/RARA gene 
product. The presence of this genetic aberration is significant 
as it (apart from making the diagnosis) infers sensitivity to 
al-trans retinoic acid for therapy. This medication induces 
maturation of the blast cells into mature neutrophils.30 APL 

is cytogenetically characterised by a balanced reciprocal 
translocation between chromosomes 15 and 17, which 
results in the fusion between the promyelocytic leukaemia 
(PML) gene and the retinoic acid receptor (RAR) gene.16, 31 
Acute promyelocytic leukaemia (APL) accounts for 10%–15% 
of adult acute myeloid leukaemias32 and is considered the 
deadliest form of acute leukaemia, due to a coagulopathy 
associated with the disease, causing a bleeding tendency that 
can potentially result in death in a matter of hours.31 Yet, the 
introduction of all-trans retinoic acid (ATRA) in the treatment of 
APL, and the further addition of arsenic trioxide (ATO), raised 
the complete remission rate to 95%, making APL also the 
most curable type of AML in adults. 31, 33 

Therefore, a small but significant window of opportunity 
exists for dentists to recognise the oral features of APL, 
particularly spontaneous bleeding, as the first manifestation 
of the disease5 and refer the patient as a haematological 
emergency for appropriate treatment.4

Systemic features of leukaemia
The general features of leukaemia can be explained by 
the malignant immature white blood cells that increase 
at the expense of normal bone marrow cells, resulting 
in pancytopenia. A reduced number of red blood cells 
result in anaemia accompanied by weakness, fatigue, and 
pallor, while a bleeding tendency develops due to reduced 
numbers of platelets. Despite the proliferation of white 
blood cells, there are insufficient mature granulocytes to 
protect against infection7, 9, 11 therefore, opportunistic 
infections and fever may be seen.6 Additional systemic 
features include lymphadenopathy, bone and abdominal 
pain.9, 29 Bone marrow failure ultimately results in death due 
to bleeding or infection7, 29 and may occur within 6 months 
or less if left untreated.29 Therefore, any referral delay may 
be fatal.5

Oral features of leukaemia
The oral features give dentists a unique opportunity 
and responsibility to diagnose leukaemia, as up to 
65% of patients with leukaemia may present with oral 
manifestations, especially spontaneous gingival bleeding, 
and submandibular lymphadenopathy, prompting them to 
visit a dental health care professional.20, 21

The oral signs mirror these haematological deficiencies 
and are characterised by mucosal pallor,7 gingival bleeding 
and mucosal bruising,1, 22 opportunistic infections, and 
non-specific ulcers due to neutropenia.7, 27 In addition, 
direct infiltration of leukemic cells into tissues appears 
as generalised gingival enlargement, solitary masses, or 
indurated ulcers.7, 8, 22, 25, 26, 34

Extramedullary infiltration ability is a peculiar feature of 
leukemic cells and is most commonly seen in acute myeloid 
leukaemia (AML),27, 35 but has also been reported in chronic 
myeloid leukaemia (CML).34 The accumulation of leukemic 
cells (immature myeloid cells) is called a ‘myeloid sarcoma’ 
(MS), but is also known as chloroma, myeloblastoma, or 
granulocytic sarcoma, and is a rare tumour. 8, 16

Malignant sarcoma may occur as an isolated (primary) 
extramedullary tumour (without bone marrow involvement),2, 

36 concurrent with a haematological malignancy, or as the 
initial manifestation of relapse.2, 8, 16, 34 Malignant sarcoma 
most often presents as generalised gingival enlargement 
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in AML,8, 11, 35 or a non-specifi c gingival mass,2, 34 and 
most infrequent as an indurated ulcer (4%).8 When intra-
oral MS is diagnosed before bone-marrow involvement, it 
allows prompt treatment to prevent disease progression.36

Myeloid sarcoma heralds a particularly poor prognosis, 
with only 13.2% of patients surviving overall, and most 
succumb to the disease within the fi rst year.2, 34 Leukemic 
infi ltrates may also compress sensory nerves, resulting in 
pain, paraesthesia or anaesthesia.11 Chemotherapy and/
or radiotherapy, and not local surgery, is indicated for the 
management of intra-oral MS.2

Malignant sarcoma presenting as gingival enlargement 
typically has a rapid onset, may cover the tooth to the 
occlusal surface, is often diffuse and extends to affect 
the entire width of the gingiva,22-26, 37 may even occur at 
edentulous sites,35 or mimic operculitis.4 The colour may 
vary from pale pink, to red and purple,7, 23, 25, 26 and may 
be accompanied by discomfort, especially when eating.25

Gingival enlargement hampers proper plaque control, 
further contributing to bleeding tendencies, and makes the 
patient again more vulnerable to plaque-induced infection23

and destructive periodontal disease, which is accelerated 
by neutropenia.11 However, gingival enlargement may also 
be infl ammatory reactive only.35 Given the great likelihood 
of thrombocytopenia and neutropenia among leukaemia 
patients, invasive biopsy procedures should24, 34 be 
exchanged for fi ne needle aspiration cytology.35 Effective 
chemotherapy successfully resolves gingival enlargement, 
even in the absence of further periodontal therapy.23, 24, 26, 37 

In addition, non-specifi c, aphthous-like ulcerations have 
also been reported, where the erythematous border has 
been replaced by a haemorrhagic one.7 These ulcers can 
be attributed to lymphopenia particularly neutropenia. 
Alternatively, neutropenia may also result in opportunistic 
infections and gingival ulcers due to infection by normal 
oral fl ora.29 Lastly, bilateral submandibular, non-tender, 
lymphadenopathy and fever may be seen.7

Similar to this case, there are multiple case reports of 
leukaemia diagnoses reached by dentists due to the oral 
presentation of the disease.1, 4, 22-26 There are, however, also 
instances in which the initial signs were missed, resulting in 
uncontrolled bleeding,4 and even death.5 Had this patient’s 
dentist continued with the extraction of tooth 38, or had a 
scaling and polishing been done to manage the ‘necrotising 
gingivitis’, it is very likely that the patient would have 
experienced signifi cant bleeding. 

Management
If the suspicion is raised for leukaemia, the fi rst line of 
investigation is an FBC with peripheral blood smear,26

which will demonstrate both the degree of bone marrow 
failure and abnormal hematopoietic precursor cells 
circulating in the peripheral blood. These changes will 
subsequently be confi rmed by bone marrow biopsy, and 
further characterisation can be done with cytochemical 
staining, immunophenotyping, and cytogenetic analysis of 
chromosomal abnormalities.16, 29

APL is treated as a haematological emergency with 
immediate ATRA administration and followed only by 
confi rmatory molecular and cytogenetic testing.30 ATRA 
induce functional and morphological maturation in APL cells, 
which causes the treated APL cells to undergo terminal 
myeloid differentiation and fi nally apoptosis.30 The addition 

of ATO, which has dose-dependent dual effects on APL 
cells by inducing apoptosis and differentiation at high and 
low concentrations, has minimised the relapse rate of APL, 
making it a highly curable disease.30 The administration of 
platelets, fresh frozen plasma, and red blood cells corrects 
the effects of pancytopenia.4

CASE 2 - APLASTIC ANAEMIA (AA)
This clinical case emphasises the importance of recognising 
the role of a known systemic disease, namely aplastic 
anaemia, and its effect on the oral mucosa, so that the 
patient’s physician can be alerted to the deterioration of the 
patient’s condition. 

Clinical case presentation
A 59-year-old male patient presented to the UPOHC 
complaining of dysphagia, dysphonia, and spontaneous 
bleeding from his throat, which would wax and wane. The 
patient reported suffering from aplastic anaemia (AA) and 
hypertension, for which he uses cyclosporine, folic acid and 
hydrochlorothiazide, respectively. He has self-administered 
analgesics (paracetamol, ibuprofen and tramadol) to relieve 
his discomfort on swallowing. He is a traditional healer, does 
not smoke and consumes alcohol twice weekly. 

Upon clinical examination, a large dark red/brown mass 
was found on the soft palate, extending to the oropharynx 
and onto the left buccal mucosa (see Figure 4 and Figure 5). 
Gingival bleeding was also noted. 

F igure 4: Intra-oral clinical appearance of Case 2 demonstrating a dark 
red/brown mass of the soft palate which is extending to the oropharynx.

Fi gure 5: Intra-oral clinical appearance of Case 2 demonstrating a dark 
red/brown mass of the left buccal mucosa
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Special investigations
The dentist recognised that AA will be associated with a 
reduced platelet count and resulting bleeding tendencies. 
However, due to a greater suspicion of Kaposi sarcoma, an 
incisional biopsy of the left buccal mucosa was performed. 
The histological report described a fragment of mucosa that 
consists predominantly of ulceration and thrombi, in keeping 
with a diagnosis of angina bullosa haemorrhagica (blood 
filled bullae). 

Subsequent retrieval of the patient’s earlier blood work 
revealed a reduced white cell and red cell count, and a 
platelet count of 22 x 109/L (see Table III). An earlier bone 
marrow biopsy showed a hypocellular specimen, with most 
of the bone marrow replaced by adipose tissue, interspersed 
with scattered lymphocytes, mast cells, plasma cells and 
hemosiderin-laden macrophages. There was no obvious 
population of blast cells, which was in keeping with a 
diagnosis of AA. 

Table III: Full blood count of Case 2

Test Result Unit Reference range

White cell count 2.53 X 109/L 3.92 - 10.40

Neutrophils
1.01 
(40.00 %)

X 109/L 1.60 – 6.98

Red cell count 2.94 X 1012/L 4.19 – 5.85

Haemoglobin 11.3 g/dL 13.4 – 17.5

Haematocrit 0.336 L/L 0.390 – 0.510

MCV 114.3 fL 83.1 – 101.6

MCH 38.4 Pg 27.8 – 34.8

MCHC 33.6 g/dL 33.0 – 35.0

Red cell 
distribution width

14.6 % 12.1 – 16.3

Platelet count 22 X 109/L 171 - 388

Management
The patient’s FBC seen in Table III reflects his blood values 
while being treated with cyclosporine. His clinical symptoms 
of thrombocytopenia necessitated additional supportive 
care with a platelet transfusion.17, 38

Outcome
The patient was referred back to his treating physician and 
continued treatment with cyclosporine, and supportive 
treatment when necessary. 

DISCUSSION
Given the known condition of AA, which may be associated 
with spontaneous bleeding, a dentist would be wise to report 
the patient’s symptoms to his physician, before attempting 
an invasive special investigation. 

Pathogenesis of aplastic anaemia 
In AA, there is a failure of haemopoiesis which is 
characterised by pancytopenia and bone-marrow aplasia, 
with the marrow devoid of morphologic precursors 
to erythrocytes, granulocytes, and platelets.17, 18 This 
deficiency may have life-threatening consequences, due to 
bleeding and infection17, 18 The disease is normally due to 
an autoimmune attack by cytotoxic T lymphocytes against 
haematopoietic stem cells17, 18 and should be distinguished 
from inherited bone marrow failure syndromes such as 
Fanconi’s anaemia.17, 18 Aplastic anaemia is most commonly 

present between the ages of 15 and 25 years, in individuals 
with a genetic predisposition, and possible environmental 
exposures.17 Yet, the aetiology is seldom established17, 39 
and is only very infrequently attributed to direct damage to 
the haematopoietic stem or progenitor cells.40 Our patient 
was only diagnosed 2 years prior, and, to our knowledge, 
no eliciting factor was ever identified. Yet, it is unknown if 
our patient was exposed to any toxins in line with his work 
as a traditional healer. 

Clinical features and diagnosis of aplastic anaemia
Similar to the earlier clinical presentation of leukaemia (case 
1), oral and systemic symptoms reflect the peripheral blood 
values, including the symptoms and signs associated 
with anaemia, lymphopenia and thrombocytopenia, such 
as fatigue, opportunistic infections and spontaneous 
bleeding.17 These signs are verified by a FBC and bone 
marrow aspirate and biopsy in which a hypocellular, fatty 
bone marrow should be found.17, 18 The bone marrow biopsy 
was necessary to rule out myelodysplastic syndrome, acute 
leukaemia or bone marrow metastasis.41

Oral features of aplastic anaemia
The oral presentation of aplastic anaemia correlates with the 
degree of pancytopenia.42 Similar to this  case, spontaneous 
oral bleeding is the most common and problematic feature 
of AA.42-44 This event prompts patients to seek dental care 
and ultimately enable a diagnosis to be reached.42 Bleeding 
becomes especially evident once the platelet count drops 
below 25 x 109 cells/L,44 as it did in our case (see Table 
3). Yet, bleeding events do not directly correspond to the 
platelet count and are attributed to minor oral trauma, such 
as coughing and plaque accumulation.43 Thrombocytopenia 
may manifest as petechiae, purpura and ecchymoses, or 
blood-filled bullae.11

Contrary to this case, other oral features include opportunistic 
infections with Candida and herpes simplex virus,43, 44 non-
specific oral ulceration (neutropenic ulcer), and oral mucosal 
pallor11, 42, 45 while destructive periodontal disease is only seen 
after prolonged exposure to neutropenia.43 The initiation of 
immunosuppressive therapy, especially with cyclosporine, 
which this patient was taking, frequently results in gingival 
enlargement and may further contribute to the risk of fungal 
infections.43 Yet, these features were not encountered in this 
patient.
 
Management
Dental extractions may be complicated by prolonged 
bleeding and fever in patients with a platelet count of less 
than 50 x 109/L, and an absolute neutrophil count of less 
than 0,5 x 109/L, despite receiving platelet transfusions 
and prophylactic antibiotics.43 Invasive procedures would 
therefore have been risky in this patient. 

Treatment of AA is based on the degree of pancytopenia 
and not marrow cellularity. Accordingly; asymptomatic 
cytopenias may not require therapy.17 But when symptoms 
such as bleeding, fatigue and infections appear, supportive 
therapy is provided with platelet and red blood cell 
transfusions and anti-infective agents. In severe AA, 
treatment is directed at either replacing the bone marrow 
through allogeneic bone marrow transplantation or 
preventing the autoimmune attack by immunosuppressive 
therapy with cyclosporine, anti-thymocyte globulin or high-
dose cyclophosphamide.17, 18 
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CASE 3 – NEUTROPENIA
This clinical case demonstrates the value of eliminating 
infective aetiologies of a persistent oral ulcer in a patient 
with suspected neutropenia.

Clinical case presentation
A 57-year-old woman was referred to the UPOHC by her 
physician to manage a persistent, painful ulcer of her left soft 
palate. The patient has experienced intermittent episodes 
of neutropenia, accompanied by oral ulcers, over the past 
30 years. These are normally successfully managed with 
systemic and topical corticosteroids, but the current ulcer 
had been unresponsive and persisted for four weeks. The 
ulcer was surrounded by a wide bed of erythema, irregular 
borders and a granulating base (see Figure 6). 

Special investigations
An incisional biopsy was performed to exclude a deep 
fungal infection, tuberculous ulcer or oral squamous cell 
carcinoma. However, no infective organism or neoplastic 
disease process could be identifi ed, and the diagnosis 
of a ‘non-specifi c ulcer’ was made. At the same time, 
her physician had ordered a blood panel which revealed 
anaemia and neutropenia of 0.45 x 109/L (see Table IV). 
Therefore, the ulcer could be diagnosed as a neutropenic 
ulcer.

T  able IV: Full blood count of Case 3

Test Result Unit Reference 
range

White cell count 2.53 X 109/L 3.92 – 9.88

Neutrophils % 0.45 (17%) X 109/L 2.0 – 7.5

Red cell count 3.53 X 1012/L 4.13 – 5.67

Haemoglobin 11.6 g/dL 12.1 – 16.3

Haematocrit 0.336 % 37.0 – 49.0

MCV 96 fL 79.9 - 8.91 

MCH 32.9 Pg 27.8 – 32.0

MCHC 34.2 g/dL 31.0 – 37.0

Red cell 
distribution width

13.2 % 10.0 – 17.3

Platelet count 294 X 109/L 150 - 450

Management and outcome
The patient was treated with granulocyte colony-
stimulating factors (G-CSG), called fi lgrastim (Neupogen), 
which quickly restored the neutrophil count to 13.88 x 
109/L, and led to the complete resolution of the ulcer. A 
topical corticosteroid was administered as a steroid inhaler 
(Beclomethasone dipropionate 100µg/actuate, applied 4 
times daily) for symptomatic relief. 

DISCUSSION
In this case, the history of neutropenia, and accompanying 
oral ulcers, could have been suffi cient to reach a diagnosis. 
Because the ulcer was chronic, infection or malignancy 
had to be ruled out fi rst. 

Pathogenesis of neutropenia
Neutrophils are part of the innate immune response; 
they are our fi rst defence against bacteria, fungi and 
protozoa and are among the primary responders in acute 
infl ammation. The neutrophil is so essential to maintaining 
health that more than 50% of the bone marrow is dedicated 
to neutrophil production so that, at times of infection, 
production can increase 10-fold.14, 46 Neutropenia is 
defi ned as an absolute circulating neutrophil count (ANC) 
of less than 1.5 X 109/l,19 and our patient’s was only 0,45 
X 109/L. 

The aetiopathogenesis of neutropenia can be classifi ed 
according to why and when it developed. Congenital 
causes of neutropenia are normally associated with a 
decreased production or maturation of neutrophils in 
the bone marrow.47 These diseases are inherited in an 
autosomal dominant or recessive manner and include 
severe congenital neutropenia (Kostmann’s syndrome); 
benign congenital neutropenia; reticular dysgenesis; cyclic 
neutropenia and Schwachman-Diamond syndrome.47

Cyclic neutropenia is an autosomal dominant disease, in 
which neutrophil elastase gene (ELA2) mutation results in 
intramedullary apoptosis of neutrophils.48 Our patient was 
never conclusively diagnosed with these conditions.

Acquired causes of neutropenia are due to increased 
destruction or reduced production of neutrophils. These 
defi cits may be due to infections, radiation, nutritional 
defi ciencies (vitamin B12 and folate) and drugs that 
cause myelosuppression. However, non-steroidal anti-
infl ammatory drugs (NSAIDs) characteristically reduce 
neutrophil counts.47

In HIV infection, neutropenia occurs because of reduced 
production, increased peripheral elimination of neutrophils, 
and the myelosuppressive effect of antiretroviral therapy. In 
this context, neutropenic ulcers should be distinguished 
from other non-specifi c ulcers.49

Oral features of cyclic neutropenia
Neutrophil dysfunction results in an increased infection 
rate, commonly presenting intra-orally as destructive 
periodontal disease and oral ulcers, and may require 
prophylactic antibiotics to mitigate the risk of infection 
during dental treatment.47

Neutropenic ulcers are similar to major recurrent aphthous 
stomatitis (RAS) because they are very painful, have regular 
margins, are covered by a yellow-to-white membrane, and 
do not have any specifi c histology, or microbial aetiology.11, 

F igure 6: Ulcer of the left soft palate of Case 3
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49-51 Nonetheless, contrary to major RAS, neutropenic 
ulcers do not appear exclusively on non-keratinised 
mucosa,49, 50 lack the characteristic erythematous halo due 
to the absence of the neutrophil inflammatory response,51 
do not scar, heal quicker, and are often multiple.50 Even 
though these ulcers recur similarly to RAS, they appear 
more regularly, at an earlier age, and are associated with 
fever and periodontal destruction.11, 49, 50 

Furthermore, the characteristics of the underlying 
neutropenia will determine the ulcer’s behaviour and 
associated clinical features. In cyclic neutropenia, which 
becomes evident during infancy or childhood, ulcers 
are accompanied by fever. Their appearance mirrors the 
decrease in neutrophils, which occurs every 21 days 
and lasts 3 to 6 days,50, 52 but will persist as long as the 
neutropenia continues.11, 49 Therefore, our patient likely 
experienced brief episodes of neutropenia in the past, but 
persistent neutropenia was responsible for her non-healing 
ulcer.

The destructive periodontal disease seen in congenital 
neutropenia occurs early to involve the primary dentition, 
often resulting in premature exfoliation of teeth.50 It may 
be distinguished from aggressive periodontitis by its 
earlier onset, greater visible signs of gingival inflammation 
presenting with redness and swelling, and more dental 
plaque.50 Oral ulcers may further limit effective plaque 
control,48 emphasising the need to resolve the ulcers. 

Dental treatment in neutropenia
Persistent oral ulcers require surgical biopsy and 
histopathological evaluation to rule out oral squamous 
cell carcinoma, tuberculosis and deep fungal infections. 
The combined absence of microbial pathogens11 and 
demonstration of neutropenia will finally distinguish 
between a non-specific ulcer (RAS) and a neutropenic 
ulcer.49

If you have a patient with neutropenia, you may rely 
on chlorhexidine mouth rinses to assist with chemical 
plaque control48 and you may continue with non-surgical 
periodontal treatment once the ANC is restored to > 1,5 
x 109/L, obviating the need for prophylactic antibiotics.48 

Depending on the patient’s ANC, G-CSF may also be 
required before other dental treatments to reduce the risk 
of infectious complications.47 The greatest risk of infection 
is with an ANC of less than 0,5 x 109/L.48

Treatment of neutropenia and neutropenic ulcers
Neutropenic ulcers will only resolve if the neutrophil count 
is restored.48-50 Neutrophil recovery is achieved through the 
administration of G-CSF, which stimulates the proliferation 
and differentiation of granulocytes.48 Topical corticosteroids 
are successfully used in managing RAS and can similarly be 
employed in the symptomatic management of neutropenic 
ulcers53 as in this case. Alternatively, photobiomodulation 
may be used to provide symptomatic relief and may be 
combined with antimicrobial agents.51 

CONCLUSION
These three clinical cases demonstrate how critical it is for 
dentists to recognise the features of bone marrow failure 
in the diagnosis and treatment of haematological disease. 
Bone marrow failure presented here with spontaneous 

bleeding, mucosal pallor, and ulceration, reflecting the 
malignant or immune-mediated destruction of the bone 
marrow, which puts the patient’s life at risk if not properly 
diagnosed. Even though such cases are not commonly 
encountered in general practice, the significance of 
spontaneous bleeding or persistent oral ulceration should 
warn the dentist of the possibility of a serious underlying 
disease.
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