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CASE REPORT

Pre-bacute lymphoblastic leukemia:
case report and literature review

Leucemia aguda linfoblastica Pre-B.
Informe de un caso y revision de la literatura

Agustin Tiol-Carrillo,* Patricia Enzaldo-de la Cruz*

ABSTRACT

Leukemia is one of the most common oncological disorders found
in the first decade of life. It is characterized by the excessive
production of non-functional immature lymphocytic cells, called
blasts, which invade the bloodstream causing fatal consequences.
Unless timely treated, it is a deadly, severe condition. Its more
common manifestations are the following: generalized paleness,
spontaneous hemorrhaging, vascular lesions such as bruises and
petechiae, general malaise, weight loss, and specific stomatological
manifestations such as oral mucosa paleness, leukocyte infiltrate
gingivorrhageor apparition of petechiae in some locations of the
mouth. The present article documents the case of a five year old girl,
diagnosed with B-cell precursor acute lymphoblastic leukemia. The
child was subjected to oral rehabilitation under general anesthesia
due to the fact that she exhibited multiple infectious foci in her teeth
which contraindicated initiation of chemotherapy treatment.

RESUMEN

La leucemia se encuentra entre los trastornos oncolégicos mas co-
munes en la primera década de vida. Esta se caracteriza por la
produccién excesiva de células inmaduras linfociticas no funciona-
les denominadas blastos que invaden el torrente sanguineo produ-
ciendo consecuencias fatales. Se trata de un padecimiento grave y
mortal si no es tratado oportunamente. Entre sus manifestaciones
mas comunes se encuentran: la palidez generalizada, las linfadeno-
patias, hemorragias espontaneas, lesiones vasculares como more-
tones o petequias, malestar general, pérdida de peso y manifesta-
ciones estomatoldgicas especificas como palidez de mucosa oral,
los infiltrados leucocitarios, gingivorragias o apariciéon de petequias
en algunos sitios de la boca. En el presente articulo se informa el
caso de una nifia de cinco ahos de edad diagnosticada con leuce-
mia aguda linfoblastica precursora de células B, quien fue sometida
a rehabilitacion bucal bajo anestesia general, pues presentaba mul-
tiples focos infecciosos en sus dientes que contraindicaban el inicio
de su tratamiento de quimioterapia.
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INTRODUCTION

Leukemia is the most common oncologic
disorder found in childhood. It is characterized by a
bone marrow disorder which generates excessive
production of immature cells called blasts. In order
to be classified, leukemia exhibits great diversity of
characteristicsbased on type of producing cells or
maturation degree of these cells.

According to producing cell lineage leukemia can
be lymphoblastic or myeloblastic.'

Lymphoblastic leukemia is that whose cellularity
derives from the lymphoid lineage, that is to say,
Lymphocytes B and T respectively, whereas
myeloblastic leukemia derives from myeloid lineage
cells such as red blood cells, neutrophils, basophils
,eosinophils and platelets (Figure 1). Thus, according
to cell functionality, they can be differentiated into
acute and chronic.

Acute leukemia is characterized by possessing a
non-functional cell population, since cells are totally
immature, differing from chronic leukemia where
cells exhibit greater maturation degrees. From
this premise we can infer that acute leukemia is
generally more aggressive than chronic leukemia.
The origin of this condition is strongly associated
to genetic syndromes such as Down’s syndrome,?
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Figure 1. Image showing cells derived from myeloid and
lymphoid lineages in healthy circumstances.

Lifraumeni’s syndrome, Klinefelter syndrome,
Wiskitt Aldrich disease , Fanconi anemia, early
age exposition to ionizing radiations and chemical
agents as well as specific cytogenetic predisposition
such as presence of Philadelphia chromosome.?
Lymphoblastic acute leukemia precursor of B cells
is the most commonly found in Mexican pediatric
population.

CLINICAL CASE

A five year old female, coming from Ledn,
Guanajuato, with previous diagnosis of B cell
precursor acute lymphoblastic leukemia was referred
to receive dental treatment. The oncologist deemed
dental treatment urgent so as to achieve dental
rehabilitation previous to initiation of chemotherapy
treatment (Figure 2). Medical history revealed that
the patient had begun with generalized paleness,
weakness, bone-ache, generalized petechiae in
the back, thorax and limbs. After initial pediatric
assessment she was immediately referred to the
oncologist on suspicion of leukemia. Due to the nil
cooperation of the patient, to the complexity of her
condition, as well as the urgency present, it was
decided to rehabilitate the patient under general
anesthesia (Figure 3).

Before dental treatment under general
anesthesia, relevant studies were conducted to
prepare the patient pre-operatively. Laboratory tests
of blood count and clotting times were requested.

Blood count tests revealed anemia with 9 g/dL
hemoglobin, neutropenia with neutrophil count of
500/mm?®and thrombocytopenia with platelet count
of 50,000/mm?.

Figure 2. Initial photograph of the patient treated in this
case, diagnosed with B-lymphoblastic acute leukemia.

Figure 3. Patient’s initial circumstances in the mouth, favoring
the decision of an intervention under general anesthesia.
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Previous to procedure initiation, the patient received
a platelet apheresis to obtain maximum regulation of
platelet levels, achieving elevationto up to 90,000/
mm?. Once in the operating theatre, dosed antibiotic
prophylaxis was administered (20 mg/kg/dose) with
intravenous clindamycin. The patient was intubated
bynaso-tracheal route.

Sterile fields were conventionally placed and
arches were fully isolated with a rubber dam (Figure
4). The following dental treatments were performed:
pulpotomies of upper first molars, stainless steel
crowns in upper and lower first molars, resin
restoration in lower secondmolars, and pit and fissure
sealers in upper second molars.

In views of the fact that the patient was to be
subjected to a chemotherapy treatment which would
significantly immunosuppress her, it was decided to
preventively extract upper lateral and central incisors,
s0 as to avoid latent risk of odontogenic infection which
could aggravate her health circumstances. At that time,
it was decided against placement of esthetic devices
to replace extracted teeth, since appliances could
act as bacteria reservoir, which at a given time could
complicate the patient’s clinical evolution (Figure 5).

Because of preventive care exerted before
treatment, the patient evolved satisfactorily, and
was remitted to the recovery room in order to
monitor vital signs.

Figure 4. All teeth isolated during procedure of general
anesthesia.

Once the procedure was completed, the patient was
ready to initiate chemotherapy as soon as possible,
after healing of wounds caused by extractions.

DISCUSSION

All leukemia types belong to the group of
proliferative malignant diseases. They represent the
most common cancer disorders found in childhood,
in addition to retinoblastoma, osteosarcoma and
neuroblastoma.® As mentioned before, leukemia can
be classified according to producing cell lineage and
to functionality and cell differentiation degree.'?

According to statistical studies conducted by
the Health Ministry (Secretaria de Salud) in 2001,
approximately 13,500 patients were admitted in
hospitals with leukemia diagnosis. These cases were
fatal in 232 patients aged one to four years, and 558
fatalities were recorded in the group of children aged
five to fourteen years.*® Acute lymphoblastic leukemia
is characterized by having its onset in the first decade
of life, nevertheless, it is possible that the frequency
might increase in senior citizens. Immature cells,
which under normal circumstances would differentiate
from any cell of lymphoid or myeloid lineage are called
blasts.® These cells, being non-functional, should not

Figure 5. Characteristics of teeth after completion of
rehabilitation.
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Table I. Early signs and symptoms of patients with leukemia.

Syndrome Signs and symptoms

Febrile Constant fever up to 40 °C which does not abate with antipyretic drug administration.
Associated to infection susceptibility and oral ulcers

Infiltrative Invasion of leukemia cells to different tissues and organs such as bones, kidney or liver

Hemorrhagic

Due to the severe thrombocytopenia exhibited by the patient it is common to suffer epistaxis,

ecchymosis, petequia in oral mucosa and in conjunctive eye’s as well as gingivorrhagia

Tumoral

Hepatosplenomegaly caused by blast invasion in the liver, spleen, lymphs and gonads.

Presence of adenomegalia in more than two locations

Consumptive or due to wear

Excessive loss of corporal weight, weakness and high fever

be found in the bloodstream, nevertheless, when the
patient first displays leukemia, an excessive blast
population appears which invades the bone marrow
of long bones, preventing thus normal reproduction of
other well-differentiated cells and their installation in
the space within the bone marrow, generating thus in
the patient a decrease in cell counts (pancytopenia)
as well as pain in arms and legs. Since platelets
and hemoglobin experience a sharp decrease, the
patient experiences anemia and thrombocytopenia,
which clinically translates into generalized paleness,
asthenia, adynamia, and vascular lesions in the skin
and oral mucosa.>7 All patients first experiencing
leukemia suffer certain associated syndromes, which
can be: febrile, infiltrative, hemorrhagic, anemic, tumor
and consumptive syndromes (Table |).

Since this is a disease derived from white blood
cells, it is common to find leukocyte infiltrate in the
oral mucosa; this represents the invasion of leukocyte
neoplastic cells which penetrate into the oral mucosa
to then destroy it. Clinically, they are observed as
whitish lesions that do not detach when scraping.
Leukocyte infilirate can be a subclinical manifestation
that a patient is suffering leukemia (Figure 6).

Medical diagnosis of leukemiais based on
characteristic symptomatology as well as laboratory
studies prescribed for the patient (Table /1), Bone
marrow aspiration is generally indicated to corroborate
diagnosis, in order to assess whether blast invasion is
absent or present; the aforementioned diagnosis might
be emitted in cases where there is medullar blastosis
exceeding 30% of total cell population. Beside cell
counts revealed by laboratory tests, characterized
by exhibiting high leukocyte numbers (exceeding
50,000 mm?®) as well as reported presence of blasts,
there is important decrease in the count of platelets,
neutrophils, hemoglobin and erythrocytes.

Cytogenetics is very important to determine
leukemia prognosis. When cell with larger numbers of

Figure 6. Leukocyte infiltrate in the gingival mucosa of a
15 year old patient who started with acute B-lymphocytic
leukemia. All orthodontic appliances were removed from this
patient before initiation of chemotherapy treatment.

chromosomes (calledhyperdiploid) are observed in a
cytogenetic study, patients enjoy greater possibilities
of healing, differing from those patients with lesser
amounts of chromosomes (hypodiploid) who generally
suffer worse prognosis. Likewise, the presence of the
so-called Philadelphia chromosome is a factor which
determines a poor prognosis for this disease.*5”

Nevertheless, besides cytogenetics there are
some other factors which are related with leukemia
prognosis (Table Ill).

Once the patient has been diagnosed,chemotherapy
treatment must be undertaken as soon as possible,
nevertheless this treatment cannot be initiated in
cases when the patient presents infectious foci in the
mouth, therefore, the dentist plays an essential role in
the treatment of these patients.®

Dentists must be familiar with chemotherapy phases
to which the patient with this disease will be subjected
to, since, at each given phase there are specific drugs
an sequels which might contraindicate of warrant a
modification in the dental treatment course chosen for
the patient. When the child has not been subjected to
chemotherapy treatment, the dentist must evaluate blood
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Table Il. Diagnostic studies performed in a leukemia-afflicted patient.

Diagnostic study

Study justification

Blood cell count

Bone marrow aspiration
and biopsy

Other blood tests
Lumbar puncture

Flow cytometry

Cytogenetics

Assessment of different types of cells and their microscopic appearance

To be obtained from the iliac bone to observe or discard the presence
of blasts in the bone marrow

Hepatic and renal function tests in order to discard leukemic cell invasion in these organs
To discard presence of leukemic cells in the cerebrospinal fluid

Determine with high specificity the type of leukemia afflicting the patient through the use of
antibodies exclusively adhering to certain types of leukemic cells

Detection of chromosomal anomalies such as translocation, assistance to establish disease’ s
prognosis, observing whether cytogenetically cells are sensitive or resistant to chemotherapy

Table lll. Factors affecting leukemia patients’ prognoses.

Prognosis factor

Justification

Age

Gender

Ethnicity

White cell count
Extra-medullar disease

Response
to treatment

Children under 1 year and over 10 years of age suffer worse prognosis than children aged 1-9 years
Males suffer worse prognosis than females due to the possibility of relapse in the testicles

Children of African or Hispanic ethnicity suffer worse prognosis than Caucasian children

A count of 50,000 mm?eor over is indicative of a poor prognosis

In cases when there is invasion of leukemic cells into central nerve system or testicles

Favorable prognosis can be assumed when the child suitably responds to the early phases of treatment.
Conversely, poor prognosis can be established when the child does not respond to initial treatment

count and coagulation (clotting) times to assess whether
the patient requires platelet apheresis, or prophylactic
antibiotic administration before invasive dental treatments
due to the important decrease of defense cells. At this
stage it is also necessary to completely remove any
orthopedic or orthodontic device worn by the patient,
since they could become a plaque reservoir which might
affect the patient’s evolution once immunosuppression is
triggered by chemotherapy treatment.

The first immunotherapy phase is called remission
induction.23® During this phase, the patient receives high
doses of corticosteroids, such as methylprednisolone,
with the sole aim of immunosuppressing him
and initially arrest the disease’s evolution; if the
patient evolves satisfactorily, the next stage will
be undertaken. This stage is called consolidation
or intensification stage,>®and in it, in addition to
administering corticosteroids, chemotherapy drugs are
also administered, among these drugs we can count
vincristine, citacarabine, daunorubicin, L-asparginase,
etoposides, cyclophosphamide, and methrotrexate.
After having ingested these drugs, the patient
experiences specific sequels such as anagen effluvium,
weight loss, nausea, vomit, and generalized paleness
(Figure 7). After a week of ingesting these drugs, the

patient will experience an ailment called seventh day
neutropenia, or nadir phase, which is characterized by
under 200 neutrophil counts, sometimes even reaching
0 neutrophils per cubic millimeter.

During this phase the patient might exhibit the most
painful chemotherapy sequel in the mouth, called
mucositis .Mucositistends to appear as a consequence
of methotrexate administration and is characterized
by ulceration and desquamation of all the digestive
tract mucosa, from the mouth to the anus. The patient
experiences decrease to oral route tolerance in a
hundred per cent, the dentist should prescribe use
of palliative treatment to help the patient tolerate oral
intake. The treatment can be mucosa coaters or topical
antihistamines which will decrease local inflammation
of the ulcerated oral mucosa (Figure 8).%2

It is at this precise moment due to the fragile
circumstances of the child, when the dentist must
suppress all treatment. Any ailment must be treated
palliatively (pain killers, antibiotics or antifungal in
necessary cases) waiting for a normalization of cell
count in the following days.'%'3

Once this phase is overcome, the patient is
subjected to a new bone marrow aspiration and
another cell count, where important reduction of
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blast cells is expected, which would indicate suitable
response to the treatment.

After this, the patient passes to the following
and next to last phase called maintenance phase.
In it corticosteroid and chemotherapeutic agents
are periodically administered in order to control
the disease. A patient can last several years in this
phase, and obviously under sporadic laboratory
control studies (blood count, bone marrow aspiration
and lumbar punctures). This patient can be treated in
the dental office, always taking into account possible
sequels to administered dugs, antibiotic prophylactic
coverage might be required in some cases.

When the patient has overcome the disease, and
having spent a minimum of two years with low doses
of drugs and total absence of blasts ( as revealed in
periodical tests), the last phase of the oncological
treatment is undertaken, this is the surveillance
(monitoring) phase. All subjects in their monitoring
phase must undergo yearly periodical revision for the
rest of their life. Nevertheless, it must be pointed out
that a patient in monitoring phase, can be treated as a
healthy patient from the dental point of view.

Leukemia, once overcome, exhibits an important
relapse risk; this is due to specific situations which

Figure 7. Manifestations caused by chemotherapy in a
leukemia patient. To be noted is the tegument paleness
and anagen effluvium characterized by total loss of hair and
eyebrows.

_

Figure 8. Oral mucositis as a consequence of methotrexate
administration in an 8 year old leukemia patient.

must be foreseen before initiating chemotherapy
treatment. Leukemic cells tend to penetrate into the
so-called «sanctuary organs», which are the central
nervous system and the testicles in males. These are
zones where chemotherapeutic drugs are ineffective,
and thus become the anatomical areas suffering higher
risks of relapse.23' Therefore intrathecal therapy
is mandatory in the treatment of a leukemia patient,
as well as performance of several lumbar punctures
during treatment, conducted with the aim of discarding
blast invasion in the central nervous system.#1®

CONCLUSIONS

Dentists play a key role in the diagnosis and
treatment of a leukemia patient. Many leukemia-
indicating early lesions can appear in themouth, for this
reason, dental personnel is obliged to be familiar with
them. Dental intervention is of the utmost importance
due to the need to eradicate infectious foci before
initiating cancer therapy, as well as treating oral and
dental problems whichmight arise as a consequence
of chemotherapy. Knowledge of the chemotherapy
phases to which a patient will be subjected, to a great
extent determines the dental and stomatological
conduct that must be followed.
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