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Self-assessment corner

Hearing loss and leukocytosis
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A 79-year-old woman noticed progressive hearing loss and a sensation of pressure in her right ear.
Otolaryngologic examination was unremarkable. During the next three months she developed
malaise, diaphoresis and intermittent low-grade fever. Physical examination revealed mild
bilateral cervical lymphadenopathy and hepatosplenomegaly. Laboratory tests revealed
leukocytosis of 120 x 109/1 without anemia or thrombocytopenia. Serum protein and immune
electrophoresis were normal. A peripheral blood film revealed the presence of smudge cells and
90% small mature lymphocytes, which were CD2, CD5, CD19, and CD20 positive. An
audiogram performed in 2/92 and 8/92 and magnetic resonance imaging (MRI) of the auditory
apparatus, demonstrated sensorineural hearing loss, more prominent in the right ear (figures 1 and
2, respectively). Treatment was initiated and a repeat audiogram was performed in 12/92 (figure 1).
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Figure 1 Audiogram results before and after treatment. Left = left ear, right = right ear
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Figure 2 (A) Axial T,-weighted image through the petrous bone. (B) Axial enhanced T,-weighted image at the
same level

Questions

1 What abnormality is demonstrated on the audiograms from 2/92 and 8/92?
2 What abnormalities are shown on the MRI?
3 What is the patient's underlying disease?
4 How does the underlying diseasge cause hearing loss?
5 Describe the changes observed on the audiograms following specific therapy.
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Answers

QUESTION 1
The audiograms performed in February and
August 1992 demonstrate sensorineural hear-
ing loss in the left ear, and mixed (conductive
and sensorineural) hearing loss in the right ear.

QUESTION 2
Figure 2A shows the axial T2-weighted image
through the petrous bone, demonstrating a
high-intensity eustachian tissue in the right
tube (double arrowhead) and the hypotym-
panium (single arrowhead) with similar tissue
in the right middle ear and mastoid region.

Figure 2B is an axial enhanced T1-weighted
image at the same level and demonstrates
enhancement of all the areas that were high
intensity on the T2-weighted image. These
findings are consistent with a solid tumour.

QUESTION 3
The patient has a classic B-cell chronic lym-
phocytic leukaemia with marked lym-
phocytosis, lymphadenopathy, hepatosp-
lenomegaly and immunophenotyping. Bone
marrow confirmed the diagnosis. Since the
patient does not have anaemia and throm-
bocytopenia, she is in stage 2 according to Rai.

QUESTION 4
In the present case, the hearing loss was caused
by leukaemic infiltration of the auditory
apparatus, as demonstrated in figures 2A and
2B. However, chronic lymphocytic leukaemia
may cause hearing loss by a different
mechanism, in leukostasis, due to high
leukocyte counts (hyperleukocytosis; see Dis-
cussion).

QUESTION 5
Following institution of chlorambucil and
prednisone, the patient experienced a marked
improvement in auditory acuity. The audiog-
ram from 12/92 demonstrates a partial imp-
rovement in sensorineural hearing loss tested
by bone conduction, more prominent on the
right side.

Discussion

Hearing loss may be caused by infections,
genetic and developmental disorders, drugs,
vasculitis and primary or metastatic neoplastic
lesions.2 Otological complications of leukaemia

are infrequently described and leukaemia is a
rare cause ofdeafness. Among the various types
of leukaemia, acute lymphoblastic leukaemia is
the most common form affecting hearing.
Paparella et aP described otological complica-
tions in 46% of25 patients with leukaemia. The
complications included otitis media, mas-
toiditis, haemotympanum, sensorineural hear-
ing loss, and vertigo. They were attributed to
leukaemic infiltration, haemorrhage or infec-
tion. None of their patients suffered from
chronic lymphocytic leukaemia. To our
knowledge, only five other cases ofhearing loss
attributed to chronic lymphocytic leukaemia
have been published in the English
literature.'6 The relevant clinical information
from the previously reported cases and the
present case are summarised in the table.
Hearing loss in chronic lymphocytic

leukaemia can be caused by a leukaemic
infiltration ofthe auditory apparatus or can be a
manifestation of leukostasis. Since
hyperleukocytosis is uncommon in chronic
lymphocytic leukaemia, hearing loss as a
manifestation of leukostasis is rare. There are
several reasons for this: a) the small size of the
lymphocyte requires very high lymphocyte
counts to produce leukostasis; b) the rheologic
properties of lymphocytes, in comparison with
myeloid cells, are minimal7; c) there is an
inverse correlation between haematocrit and
leukocrit, keeping total cytocrits low. Conse-
quently, all the four reported cases of deafness
caused by leukostasis due to chronic lym-
phocytic leukaemia had leukocyte counts above
500 x 109/1 and manifested additional
neurological signs and symptoms. Deafness
was not the presenting manifestation of the
disease in these patients.

It was speculated that leukaemic infiltration
of the auditory apparatus was involved in the
pathogenesis of hearing loss due to chronic
lymphocytic leukaemia in a single recently
reported case,6 though neither radiologic nor
pathologic confirmation of this was provided.
In the present case, infiltration of the middle
ear and mastoid cell was clearly demonstrated
by computed tomography (CT) and MRI. In
both cases, sensorineural hearing loss was a
presenting manifestation, although in neither
was the leukocyte count sufficiently high to
implicate leukostasis in the pathogenesis. Both
responded well to chemotherapy with recovery
of auditory acuity. In contrast, chemotherapy
and radiotherapy failed in a single patient with

Table Hearing loss due to chronic lymphocytic leukaemia - summary of reported cases

Hearing loss WBC* Recovery of
Ref Year Age/sex at presentation (109/l) Audiogram Pathogenesis Treatment auditory acuity

4 1978 70/F no 647 NR leukostasis leukapheresis yes
83/F no 1000 NR leukostasis leukapheresis no

5 1985 42/M no 968 NR leukostasis leukapheresis yes
40/F no >500 NR leukostasis radiation and no

chemotherapy
6 1993 35/M yes 30 sensorineural not confirmed chemotherapy yes
Present case 79/F yes 120 sensorineural leukaemic infiltration chemotherapy yes

*White blood cell count at the time of appearance of hearing loss. NR - not reported
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leukostasis-induced deafness,5 while leuka-
pheresis improved auditory acuity in two of
three such patients.4'5

Physicians should be aware ofhearing loss as
a rare presenting manifestation or complication
of leukaemia, including chronic lymphocytic
leukaemia. Since hearing loss can progress
rapidly to permanent deafness, early diagnosis
and prompt treatment are essential. Definite
determination ofthe mechanism ofhearing loss
(leukostasis versus leukaemic infiltration) is
important in providing appropriate therapy
(leukapheresis or chemoradiotherapy, respec-

tively). Imaging techniques, including CT and
MRI, may help in demonstration of leukaemic
infiltration of the auditory apparatus, thus
providing the pathogenesis of the hearing loss.

Final diagnosis

Chronic lymphocytic leukaemia resulting in
hearing loss
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