The Journal of the Michigan Dental Association

Volume 105 | Number 5 Article 2

5-1-2023

Oral Manifestations of Acute Lymphocytic Leukemia

Angela Yepes DDS, MS, MBA
Indiana University School of Dentistry, anarbela@iu.edu

Juan Yepes DDS, MD, MPH, MS, DrPH
Indiana University School of Dentistry, jfyepes@iupui.edu

James E. Jones DMD, MSD, EdD, PhD
Indiana University School of Dentistry, jej7@iu.edu

Follow this and additional works at: https://commons.ada.org/journalmichigandentalassociation

b Part of the Oncology Commons, Oral Biology and Oral Pathology Commons, and the Pathology
Commons

Recommended Citation

Yepes, Angela DDS, MS, MBA; Yepes, Juan DDS, MD, MPH, MS, DrPH; and Jones, James E. DMD, MSD,
EdD, PhD (2023) "Oral Manifestations of Acute Lymphocytic Leukemia," The Journal of the Michigan
Dental Association: Vol. 105: No. 5, Article 2.

Available at: https://commons.ada.org/journalmichigandentalassociation/vol105/iss5/2

This Cover Story is brought to you for free and open access by the State & Local Dental Publications at
ADACommons. It has been accepted for inclusion in The Journal of the Michigan Dental Association by an
authorized editor of ADACommons. For more information, please contact commons@ada.org.


https://commons.ada.org/journalmichigandentalassociation
https://commons.ada.org/journalmichigandentalassociation/vol105
https://commons.ada.org/journalmichigandentalassociation/vol105/iss5
https://commons.ada.org/journalmichigandentalassociation/vol105/iss5/2
https://commons.ada.org/journalmichigandentalassociation?utm_source=commons.ada.org%2Fjournalmichigandentalassociation%2Fvol105%2Fiss5%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/694?utm_source=commons.ada.org%2Fjournalmichigandentalassociation%2Fvol105%2Fiss5%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/652?utm_source=commons.ada.org%2Fjournalmichigandentalassociation%2Fvol105%2Fiss5%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/699?utm_source=commons.ada.org%2Fjournalmichigandentalassociation%2Fvol105%2Fiss5%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/699?utm_source=commons.ada.org%2Fjournalmichigandentalassociation%2Fvol105%2Fiss5%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
https://commons.ada.org/journalmichigandentalassociation/vol105/iss5/2?utm_source=commons.ada.org%2Fjournalmichigandentalassociation%2Fvol105%2Fiss5%2F2&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:commons@ada.org

CLINICAL

Oral Manifestations of Acute
lymphocytic Leukemia

By Angela M. Yepes DDS, MS, MBA, Juan F. Yepes DDS, MD, MPH, MS, DrPH,

Abstract

Leukemia is the most prevalent malignancy of
leukocytes and can occur in children and adults.
Oral manifestations are part of the complexity of
signs and symptoms in patients with leukemia, and
in some patients, oral manifestations precede
systemic manifestations. Oral signs of leukemia
include spontaneous bleeding, gingival
enlargement, and paleness of the oral mucosa.
Head and neck lymphadenopathy is common in
patients with leukemia. Oral manifestations result
from the direct invasion of immature cells in oral
tissues or are indirectly caused by the replacement
of the normal blood cells for immature cells,
causing anemia, leukopenia, and
thrombocytopenia. The dentist and allied oral
health care providers must be aware of the oral
signs and symptoms that may suggest leukemia,
facilitating early diagnosis and indicating the
patient’s medical treatment.

This case report presents a 10-year-old female
with acute lymphocytic leukemia (ALL), with oral
lesions appearing in the maxillary gingiva. This
presentation emphasizes the importance of the
intra- and extra-oral exam and the assessment of
the etiology for manifestations present in the head
and neck regions.

Keywords: Leukemia, oral manifestations, acute
lymphocytic leukemia.

and James E. Jones, DMD, MSD, EdD, PhD

can also occur in adults.! Leukemia is a malignancy

that disseminates a proliferation of immature cells of
the bone marrow. These cells replace the normal bone
marrow cells and accumulate in different sites of the
body.? Although there are several different classifications
of leukemia, typically it is classified according to the pre-
sentation into acute or chronic, and the type of blood cell
affected (lymphoid, myeloid).? The National Cancer Insti-
tute estimates new cases of leukemia in the United States
in 2022 at 60,650, representing 3.2% of all new cancer
cases diagnosed in the same year in the United States.
The rate of new cases per 100,000 people has remained
constant between 12% to 14% since 1975, except for a mild
increase between 2010 to 2015 at 15%. The five-year sur-
vival percentage has been increasing from 1975 (around
30%) to 2016 (approximately 70%). The significant im-
provement in the survival is the consequence of early di-
agnosis and improvements in supportive care.*

The etiology of leukemia is not well understood. How-
ever, genetic susceptibility, together with environmental
factors (exposure to ionizing radiation, smoking, pesti-
cides, and alcohol consumption), may lead to the devel-
opment of leukemia.? The four subtypes of leukemia that
primary care providers, including the dentist, will see in
practice are acute myelogenous (AML), acute lympho-
cytic (ALL), chronic myelogenous (CML), and chronic
lymphocytic leukemia (CLL).

The clinical presentation of leukemia is not always the
same and is related to the subtype. The most common
subtype in children is acute lymphocytic leukemia (ALL),
which accounts for 3 out of 4 leukemias among children.
The most common leukemia in adults is CLL, while AML
is the most common acute adult leukemia. Clinical signs
associated with ALL presentation include fever, lethargy,
and spontaneous bleeding (often from the gingiva).b
About 33% of the children affected by ALL have musculo-

Leukemia is the most prevalent cancer in children and
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skeletal symptoms, and close to 65% present with
lymphadenopathy.”

In adults, the majority (close to 80%) of patients are diag-
nosed with the subtype acute myelogenous leukemia (AML).
Fever, weight loss, and fatigue are common symptoms re-
ported by patients with AML. Adults are less likely to pres-
ent with musculoskeletal symptoms as well as lymphade-
nopathy. Painful and persistent mouth ulcers and
unexplained weight loss have been reported as initial signs/
symptoms of chronic subtypes of leukemia.® The chronic
forms of leukemia occur almost exclusively in adults.

Sixty percent of patients diagnosed with leukemia
have oral manifestations that are the initial reason for
consulting a primary health care provider.® The oral
signs of leukemia have been classified into primary, sec-
ondary, and tertiary lesions.!” The term “primary” mani-
festation — for example, gingival enlargement — is asso-
ciated with the infiltration of the leukemic cells into the
gingiva.!! The term “secondary” manifestation is used
when the oral manifestation relates to anemia or leukope-
nia, for example, candidiasis. Finally, “tertiary” manifes-
tations are associated with the immunosuppression as-
sociated with the treatment.!

Case report

A 10-year-old female was referred to the Riley Hospital
for Children emergency department (ED) in Indianapolis,
Indiana. The mother told the ED physician that her daugh-
ter had not been feeling well for about one week and
thought she had a “viral” infection. The patient had a
mild fever and was not eating or sleeping well. Approxi-

Figure 1 — Localized gingival hyperplasia
with ecchymoses and active bleeding (upper
right quadrant).

mately three days before arriving at the hospital, her
mother noted several lesions on her gums and took her
to their family dentist for evaluation. The dentist sent her
to the hospital for immediate assessment. The past medi-
cal history was unremarkable. No history of trauma was
reported, and the child was not taking any medication.

The patient’s temperature was 39.5°C, with a heart rate
of 134 beats per minute. Extraoral examination revealed
painless bilateral lymphadenopathy below the mandibu-
lar angle. Intraoral examination observed no salivary
gland swelling and revealed buccal mucosa pallor with
well-demarcated, painless, soft, bilateral maxillary gingi-
val overgrowth. Significant bleeding of the gingival tis-
sues was observed upon palpation. The exam noted mo-
bility of the mandibular primary molars (Figures 1 and 2).

The Pediatric Dentistry Service evaluated the patient
and requested a panoramic film and bitewings (Figures 3
and 4, see Page XX). Both radiographic exams showed no
specific signs of dental infection or decay contributing to
the patient’s condition, and although the mandibular pri-
mary molars had minimal mobility, radiographic evalua-
tion of the periodontal ligament space did not show en-
largement for these or other teeth.

A differential diagnosis included leukemia, aplastic
anemia, acute anemia, or autoimmune thrombocytope-
nic purpura. The emergency department physician or-
dered a complete blood count (CBC) with differential,
blood chemistry and coagulation tests, and c-reactive
protein. Following consultation with pediatric hematol-
ogy-oncology, the patient was admitted to the Riley Hos-

(Continued on Page 52)

Figure 2 — Localized gingival hyperplasia
with ecchymoses and active bleeding (upper
left quadrant).
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Lymphocytic Leukemia
(Continued from Page 51)

pital for Children Department of Pedi-
atric Hematology. The patient’s CBC
revealed severe anemia (low hemoglo-
bin, 11.2 grams/dl; normal values 13.2
to 16.6 grams/dl), thrombocytopenia
(low platelet count, 45,000 platelets/
mcL; normal values 150,000-300,00
mcL), and leukopenia (low white blood

cell count, 600 per microliter; normal
value 5,000 to 10,000 per microliter).
The peripheral-blood smear demon-
strated the presence of lymphoblasts,
and a subsequent bone marrow bi-
opsy confirmed the diagnosis of ALL.
The pediatric hemato-oncologists
immediately initiated treatment, di-
vided into three main phases: induc-
tion, consolidation, and maintenance.
Initially, the patient went into a rapid
phase of induction chemotherapy to
achieve remission. The patient re-

Figure 3 — Panoramic and bitewing radiographs reveal no
indications of dental infection or decay contributing to the patient’s
condition. These images are a useful baseline for assessing oral

conditions during cancer therapy.

Figure 4 — Bitewing radiographs.

ceived three medications: L-asparagi-
nase, vincristine, and dexametha-
sone, each given during the first
month. It is highly recommended that
patients receive a comprehensive
oral exam before starting chemother-
apy. The dental team’s involvement in
patient management should include
prophylaxis against oral infections
and early treatment of potential oral
sources in these neutropenic patients
to avoid sepsis.

The patient developed mild muco-
sitis during the induction phase. The
multidisciplinary oncology team,
which included dentists, addressed
the mucositis with a compound mix
of nystatin, hydrocortisone, and di-
phenhydramine (30 ml every 4-6
hours; see Table 1).

The patient then went into the con-
solidation phase for five months (with
methotrexate and vincristine) and
maintenance (with daily 6-mercaptopu-
rine) sessions. During this phase, the
patient is immune-suppressed. To avoid
sepsis, dental members of the patient’s
care team must provide prophylaxis
against oral infections. Early treatment
of potential oral sources in these neu-
tropenic patients is essential.

Discussion

The extra-oral and intra-oral exam-
inations are part of the routine dental
exam, where dentists must be alert to
the early signs of leukemia. Head and
neck signs and symptoms are present
in approximately two-thirds of pa-
tients with leukemia.'? Lymphadenop-
athy (enlargement of lymph nodes) is
a frequent single finding suggestive of
leukemia.!? Lymphadenopathy of the
cervical and submandibular regions is
the most common finding in all types
of leukemia.? The value of including
lymph node examination cannot be
overstated. In some patients, the oral
signs and symptoms precede the sys-
temic conditions. Mouth ulcers, gingi-
val abnormalities, petechiae, and
spontaneous bleeding are also initial
oral signs of leukemia observed upon
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exam. Tooth mobility and dental ra-
diographs showing enlargement of the
periodontal ligament space may sug-
gest an infiltration of leukemic cells.

Some initial symptoms are not spe-
cific, and include malaise, fever, pal-
lor, or weight loss. A frequent oral
sign is gingival bleeding and gingival
hyperplasia. Early symptoms of leu-
kemia are usually associated with
anemia (low red blood cell count),
neutropenia (low white blood cell
count), or thrombocytopenia (low
platelet count). While the absolute
white blood cell count may be high in
leukemia, the effective infection-fight-
ing cells (normal neutrophils and
even normal lymphocytes) are often
low, leaving patients at risk for infec-
tion, particularly from oral bacteria,
due to neutropenia. This is further
complicated by chemotherapy. Den-
tal professionals should not assume
that a normal or high white blood cell
count is “safe.” The cells may be
blasts, leaving the normal differential
strikingly abnormal.

Immature cells may also infiltrate
anatomical sites, including the lymph
nodes, bones, and gingiva.”* Gingival
infiltration by leukemic cells may be a
sign of ALL and other subtypes of leu-
kemias.!! Oral ulcerations are fre-
quently related to direct infiltration
by blast cells or neutropenia (low
neutrophil count).! Opportunistic in-
fections can also be the first sign that
may indicate a disturbance in the im-
mune system. Oral candidiasis in a
patient without a past medical history
of immunodeficiency warrants deeper
investigation. Gingival hyperplasia or
enlargement is a common sign associ-
ated with leukemia.”” Rapid onset of
gingival hyperplasia is more often as-
sociated with leukemia than with
other etiologies of gingival hyperpla-
sia, which include medications (nife-
dipine, phenytoin, cyclosporine, etc.),
poor oral hygiene, idiopathic gingival
fibromatosis, and associations with
syndromes (Zimmermann-Laband)
or malignancy (leukemia).'® Tooth mo-

Table 1 — Oral Rinse to Manage Mucositis

Diphenhydramine 0.075%
Hydrocortisone 0.125%

Mix and dispense:

Nystatin 100,000 U/ml (units/milliliter)

30 milliliters (ml) of nystatin suspension at 100,000 U/ml, or 3 million units of
nystatin powderwith 60 milligrams hydrocortisone and diphenhydramine HCL
syrup to bring the total volume up to 240 ml.

bility in the primary or permanent
dentition, without an apparent origin,
can also be correlated with leukemia.
An increase in the periodontal liga-
ment space (PDL) is likely the etiology
of tooth mobility observed with leuke-
mic patients, where infiltration of the
PDL by blast cells is a confirmed cause
of this enlargement."

Lymph node enlargement, ulcer-
ations, spontaneous bleeding, and
gingival hyperplasia are common in
all four leukemia subtypes. Signs and
symptoms may differ according to the
leukemia subtype. In chronic lympho-
cytic leukemia (CLL) (about 25% to
35% of all types of leukemia), the oral
manifestations are centered in the
lymphoid tissues (tonsils).!® Intraoral
swelling without any reason has also
been reported in patients with CLL.
In chronic myelocytic leukemia (CML)
(about 20% of all cases of leukemia),
oral manifestations infrequently oc-
cur and are mainly related to the in-
vasion of the bone marrow by the
blast cells if the disease progresses
to a more acute phase."

Conclusion

Oral health care providers must
know the signs and symptoms that
may suggest leukemia. The initial
signs of leukemia are often present in
the mouth, and patients will visit the
dentist, thinking they are experienc-
ing a gum or tooth problem. In close
to one-third of patients, the initial pri-
mary signs for leukemia diagnosis are

discoverable by the dentist.” There-
fore, dentists need to keep current in
providing thorough exams and differ-
ential diagnoses by regularly attend-
ing continuing education courses that
improve their knowledge about oral
manifestations of systemic diseases,
including leukemia. An extra-oral ex-
amination is a critical component of
every dental examination. The dental
team’s role in the early diagnosis in-
cludes proper referral of patients
with signs and symptoms that sug-
gest leukemia.

Prophylaxis against oral infections
and early treatment of potential oral
sources in these neutropenic patients
can avoid sepsis. Furthermore, the
management of complications associ-
ated with cancer therapy (such as mu-
cositis, burning mouth syndrome, op-
portunistic infections, and oral sores)
should include a multidisciplinary ap-
proach (hemato-oncologist, nursing,
and dental teams), and stakeholders
must advocate for benefit coverage to
ensure access to these essential ser-
vices for leukemic patients. ®
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