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Facial paralysis as a presenting symptom of infant
leukemia
A case report and literature review
Liyuan Wang, MMa,b, Zhiling Wang, MDa,b,∗, Chaomin Wan, MDa,b,∗, Xiaotang Cai, MDa,b, Ge Zhang, MDc,
Chunqi Lai, MBc

Abstract
Rationale: Facial paralysis as the initial clinical presentation of infant leukemia (IL) is rare, and the rate of its misdiagnosis is high.
Identifying the clinical characteristics of IL with facial paralysis as the initial symptom is necessary to improve the understanding of the
causes of facial paralysis and IL.

Patient concerns: A 10-month-old infant had facial paralysis and recurrent fever. He was misdiagnosed as having bacterial
meningitis for >2 months.

Diagnoses: The infant was diagnosed as having acute monocytic leukemia (M5) with central infiltration based on examinations of
the bone marrow and cerebrospinal fluid by flow cytometry.

Interventions: Before the diagnosis of leukemia, the patient was given meropenem, ceftriaxone, vancomycin, and ampicillin
successively for anti-infective treatment for 2 months, and dexamethasone for several days. But he gave up further treatment after
confirmed diagnosis.

Outcomes:Our patient discontinued treatment and discharged. From literature review, there were 6 cases (including this case) of
IL with facial paralysis as the initial symptom. 80% of patients were misdiagnosis and treated with a corticosteroid in the early stage,
and the mortality was 33.3%.

Lessons: The clinical symptoms of IL with facial paralysis are not typical, with a high rate of misdiagnosis. When the cause of facial
paralysis is unknown or the advance treatment effect is poor, tumor diseases should be considered. Corticosteroids should be
carefully administered to children with facial paralysis.

Abbreviations: ALL = acute lymphoblastic leukemia, AML = acute myeloid leukemia, CSF = cerebrospinal fluid, IL = infant
leukemia, M5 = acute monocytic leukemia, MRI = magnetic resonance imaging.
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1. Introduction

Infant leukemia (IL), including acute lymphoblastic leukemia
(ALL) and acute myeloid leukemia (AML), generally refers to
acute leukemia diagnosed in the first 12 months of life.[1] In the
United States, the incidence of IL is 41/1 million, of which AML
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and ALL account for 43.75% and 56.25%, respectively ;
however, such epidemiologic data on IL are not available in
China. IL is clinically characterized by high invasiveness,
including high leukocyte count, hepatosplenomegaly, lympha-
denectasis, central nervous system invasion, and skin invasion.[3–
5] Among them, extramedullary infiltration can occur before
peripheral blood abnormalities and hepatosplenomegaly occur;
however, IL with facial paralysis as the initial symptom is very
rare. Because of atypical symptoms and low incidence of IL,
children with this disease may be prone to misdiagnosis. Here, we
report about an infant with an earlier age of onset and facial
paralysis as the initial symptom who was finally diagnosed as
having IL after the misdiagnosis of bacterial meningitis for 2
months at a local, as well as our, hospital. In addition, clinical
data were retrospectively analyzed, and the literature was
reviewed to improve the understanding of IL with facial paralysis.
2. Case report

This study was approved by the Ethics Committee of the West
China Second University Hospital and written informed consent
was obtained from parents of the child.
A 10-month-old male infant was admitted to our hospital with

presentation of an acute onset of right facial droop for 2 months
and repeated fever for more than 1 month. Two months before
admission, the child had no obvious reason for right facial palsy
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and did not have fever. The local hospital diagnosed the
condition as facial paralysis and administered acupuncture
treatment for 1 week; however, the patient’s condition did not
improve. One month before admission, the child had fever, and
routine blood test results revealed elevated white blood cell
(WBC) count of 20.75�109/L (3.6–9.7�109/L), with the
neutrophilic cell (N) count being 13.75�109/L; slightly
decreased hemoglobin levels of 106g/L, and platelet (PLT) count
of 388�109/L, without unidentified cells. In addition, C-reactive
protein (CRP) levels increased to 39mg/L (0–8mg/L). Cerebro-
spinal fluid (CSF) examination results were as follows: WBC,
860�109/L (<15�106/L), N, 49%, lymphocyte (L), 45%, and
monocyte (MN), 6%, with normal biochemical test results and
negative smear and culture results. The results of blood EB virus,
TORCH, and blood transfusion immunoassay were normal. No
abnormalities were found on head magnetic resonance imaging
(MRI). Based on these findings, the infant was diagnosed as
having bacterial meningitis at the local hospital, which was
successively treated with meropenem for 14 days, ceftriaxone for
6 days, and meropenem plus vancomycin for >1 week. The
infant’s facial paralysis improved but fever persisted. A rash
occurred during vancomycin infusion, with red miliary rashes on
the trunk, slightly prominent on the skin surface, and discoloring
under pressure, where the inter rash skin was normal. The rash
subsided after administering dexamethasone for several days.
Results of the CSF reexamination were as follows: WBC 621�
106/L, MN 63%, and protein, 0.46g/L, with normal sugar and
chloride levels and negative smear and culture results.
The infant was referred to our hospital (theWest China Second

University Hospital of Sichuan University) because CSF
examination results and body temperatures did not improve.
Results of the physical examination of admission were as follows:
temperature, 37.8°C; respiration rate, 35beats/min; heart rate,
128beats/min; blood pressure, 87/58 mm Hg; and weight, 8kg.
The patient’s spirit was not as good, his complexion was not as
ruddy, he was slightly irritable, and his skin did not show the
rash. His anterior fontanel was slightly bulging, the tension was
not very high, bilateral pupils were equally large and circular, and
light reflex was sensitive. Moreover, the check for facial nerve
was negative. There was no neck stiffness, and lymph nodes
measuring 1�0.5cm were palpable on the left neck, with soft
texture and normal mobility, without tenderness. The double
Figure 1. Bone marrow analysis.
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lungs showed coarse respiratory sound with a little sputum. Liver
and spleen were not palpable. The residual neurologic examina-
tion results were negative. Auxiliary examination results were as
follows: routine blood examinations: WBC 14.4�109/L; N,
23.3%; L, 68.1%; MN 6.0%; hemoglobin (HGB), 116/L; PLT,
390�109/L; and CRP 51.0mg/L, and abnormal cells were not
detected, and CSF examinations: nucleated cells, 620�106/L; L,
92%; N, 4%; MN 4%. protein, 928.2mg/L; sugar, 1.5mmol/L;
chloride, 122mmol/L; and lactate dehydrogenase (LDH), 127U/
L, with negative smear and culture results. CSF was examined to
detect cytomegalovirus, Epstein–Barr virus, herpes simplex virus,
and Coxsackie virus, with negative nucleic acid detection of
mycoplasma and chlamydia. Results of blood culture for bacteria
and fungi, fungus G test, mycoplasma antibody test, and
polymerase chain reaction analysis did not reveal any abnormal-
ities. Heart color Doppler ultrasound showed nonexpansion of
the coronary artery; chest and abdominal computed tomography
(CT) revealed a scattered patchy ground glass image of both the
lungs; and plain CT scan of the liver, spleen, pancreas, and both
kidneys did not show any definite abnormalities. Enhanced head
MRI revealed the following: signals in the cortex of the bilateral
frontal and temporal lobes as well as the subcortical white matter
were abnormal, gap between the white matter around the
ventricle and perivascular semioval center was apparent, bilateral
cerebral hemispherical sulcus was widened, bilateral ventricle
was full, and anterior horn of the lateral ventricle was slightly
blunt. After enhancement, the pia cerebral vessels in the cerebral
sulcus were enhanced.
On admission, the diagnosis was bacterial meningitis. Because

mononuclear Lester infection could not be excluded, vancomycin
+ mepem + ampicillin were administered for to treat the infection
and provide symptomatic support. Results of the routine blood
re-examination on the 16th day of admission were as follows:
WBC, 29.0�109/L; L, 44.0%; immature cells, 8.0%; abnormal
lymphocytes, 5.0%; HGB, 98g/L; PLT, 513�109/L; and CRP,
12.0mg/L. Bone marrow examination results revealed that
mononuclear cells had abnormal hyperplasia and primary
mononuclear cells accounted for 68.5% of all nucleated cells
(Fig. 1). Peroxidase stain (POX) staining revealed that the positive
rate of primitive cells was 2%. Bone marrow flow cytometry
(FCM) analysis revealed that the primitive cells accounted for
approximately 46.74% of the nucleated cells (Fig. 2). Moreover,



Figure 2. Flow cytometry analysis.
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results of the re-examination of CSF were as follows: nucleated
cells, 1750�106/L; immature cells, 89.0%; L, 8.0%;MN.0, 2%;
protein, 1343.3mg/L; sugar, 1.8mmol/L; and LDH, 108U/L.
Immunophenotyping of CSF detected an abnormal cell group in
65.01% of all nucleated cells, which expressed of CD45dim,
CD13�, CD33+, CD64+, CD14dim, CD15+, CD16�,
CD11bdim, CD11c+, and cyTdT+. Based on these findings, the
infant was diagnosed as having M5 with central infiltration.
However, the infant’s family decided to discontinue treatment,
and thus, the child was discharged.

3. Discussion

Facial nerve paralysis in children is a common condition, with its
annual incidence being 6.6 to 20/100,000. Facial nerve paralysis
can be divided into peripheral and central facial paralysis based
on the sites of nerve damage. Peripheral facial paralysis mainly
includes Bell paralysis, trauma, infection, and a few congenital
malformations and tumors, with Bell paralysis accounting for
approximately 70% of the cases.[6,7] Central facial paralysis
mainly includes cerebrovascular lesions and intracranial tumors.
The symptoms of our case were in line with the characteristics of
peripheral facial paralysis, with no finding of intracranial mass
3

and cerebral vascular lesions on cerebral MRI. Therefore, the
reason of peripheral facial paralysis was considered because of
meningitis or Bell paralysis. However, bacterial meningitis was
not the common cause of facial paralysis. A literature review
revealed that children with tuberculous meningitis, Salmonella
typhi meningitis, and meningococcal diplococcus complicated
with cerebral infarction could be complicated with facial
paralysis.[8–10] Bacterial meningitis treatment had poor effects
in our case, and clinical and laboratory test results showed no
evidence of tuberculosis, fungi, or mycoplasma infection; thus,
the diagnosis of meningitis was doubtful. Therefore, the
possibility of other rare reasons, particularly a tumor, being
the cause of facial paralysis should be highly suspected. Our case
was finally diagnosed asM5 based on bonemarrow examination,
bone marrow FCM, and re-examination of tumor cells in the
CSF.
A literature search revealed that 6 cases of IL with facial

paralysis, including our case, have been reported from 1984 to
2017[11–14] (Table 1), and the proportion of male and female
patients was 5:1. AML accounted for 83.3% of all cases. The
clinical manifestations of IL include unilateral facial paralysis
(83.3%), irritability (60%), growth development retardation
(20%), and rash (20%). Of 6 cases, 5 (83.3%) had no fever in
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the 7early stage and 4 (66.7%) had no hepatosplenomegaly, of
which all 4 cases (100%) had increased peripheral WBC count
(>10�109/L), although none of them had hyperleukocyte acute
leukemia. Of 5 cases, 4 (80%) did not have abnormal cells in the
peripheral blood at the first visit. The misdiagnosis rate1detection
of IL; furthermore, facial paralysis caused by acute leukemia may
be accompanied by surrounding meningeal involvement and
direct leukemic infiltration to the tympanic cavity and temporal
bone.[15] It is necessary to improve the understanding, early
diagnosis, and treatment of IL to improve its prognosis.
Corticosteroids were frequently used in the early stage for

children with a diagnosis of Bell paralysis or with the occurrence
of rashes during the course of a disease (the use rate in this group
of children is 80%), which may provide temporary relief of the
symptom but is also one of the reasons for the misdiagnosis of IL.
In terms of Bell paralysis, the use of corticosteroids in adult
patients may improve the prognosis by reducing inflammation
and edema in the myelin sheath of facial nerves.[16,17] However,
currently, the use of corticosteroids for children remains
controversial. Babl et al affirmed the effectiveness of hormones
in treating Bell paralysis in children in a multicenter, randomized,
controlled trial study.[18] But Pitaro et al and Salman and
MacGregor et al stated that there was insufficient evidence for the
beneficial effects of corticosteroids and did not recommend the
routine use of it in children.[19,20] Therefore, considering the
higher incidence of central nervous system leukemia in the infant
group and the disadvantages of delayed diagnosis and treatment
of children with leukemia after using corticosteroids, it is
necessary to consider the possibility of neoplastic disease in
infants with facial paralysis.
In conclusion, IL associated with facial palsy is extremely rare,

with its clinical symptoms being atypical and having a high rate of
misdiagnosis. In addition, clinicians treating children with facial
paralysis should pay attention to excluding the possibility of
neoplastic disease when the cause of the disease remains
unknown or the treatment effect is poor, and they should
administer corticosteroids carefully before a definite diagnosis is
made.
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