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Introduction

Chronic Myeloid Leukaemia (CML) commonly presents with
generalized weakness, splenomegaly, leucocytosis with baso-
philia, while neurological manifestations like convulsions, hear-
ing loss, papilledema are rare. Moreover, hearing and or vision
loss is seldom encountered as a primary manifestation [1-6],
with various mechanisms implicated for vascular obstruction
and end organ dysfunction [4]. We hereby, report a retrospec-
tive series of six patients with CML in Chronic Phase (CP) who
presented with visual loss and/or Sensorineural Hearing Loss
(SNHL). Due to the rarity of this presentation we feel our case
series could contribute to the existing scarce literature.

A detailed history and clinical examination including auditory
and ophthalmological evaluation were performed in each pa-
tient. Related radiological evaluation was done as needed. Data
was recorded by reviewing the electronic medical records and
patient charts. All patients were given imatinib as first line Tyro-
sine Kinase Inhibitor (TKI). Pure Tone Audiometry (PTA) and fun-
doscopy were performed at diagnosis and repeated post one
month of treatment with imatinib. Patients were followed-up
as per standard international guidelines.
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Clinical features and treatment (Table 1)

All six patients presented with acute onset visual and or hear-
ing loss. Hearing loss was present at diagnosis in all patients at
diagnosis, except patient 4 who was previously diagnosed with
CML-CP and was on treatment with imatinib, however, had
poor compliance to therapy. Splenomegaly and/or hepatomeg-
aly and hyperleukocytosis was noted in all six patients. In 3 pa-
tients (patient 1,2 & 3), the profound hearing loss was accom-
panied by visual loss also. All six patients had bilateral moderate
to profound SNHL (Figure 1a), which persisted despite therapy
(Figure 1b), except in patient 3 wherein repeat testing was un-
available as patient was lost to follow-up. Retinal haemorrhages
were noted in all patients with visual loss which reversed dur-

ing follow-up. All patients received hydroxycarbamide for initial
cytoreduction, except patient 4 and were subsequently com-
menced on imatinib (Table 1). After a follow-up of eight years,
all patients (except patient 3) are doing well on treatment with
imatinib for CML-CP, however, have persistent hearing loss.

Laboratory findings at diagnosis

The mean White Cell Count (WBC) at diagnosis was 611.5
x 10°/L (range,264-850). Bone marrow morphology confirmed
a diagnosis of chronic myeloid leukaemia in chronic phase in
all patients. PTA revealed severe SNHL in all patients. MRI head
was done in 4/6 patients and was normal except in patient 1
where it showed multiple cerebral haemorrhages with normal
cochlea, VIl and VIII cranial nerve complex (Table 1).
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&Table 1: Patient characteristics.
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Highest White i
Pathological
. Age . . 3 Cell Count . ; . o
Patient Sex Presenting manifestations diagnosis/ Salient Investigations Management and Outcome
(yrs) (WBC) count stage
(107/1) &
Fever,generalized weakness, i Hydroxycarbamide (10 days),
Pure tone audiometry: )
hepatomegaly, splenomegaly, . . single LPIT methotrexate, pred-
. o . bilateral profound SNHL MRI brain .
bilateraldiminution of vision and . . nisolone (40 mg/m?/d for 5 days),
. X K multiple haemorrhages in both cere- | . .
hearing (<7d), Visual acuity 6/60 . . imatinib 400 mg/d, switched
1 36 M . 700 CML-CP  ral & right cerebellar hemispheres . R
(both eyes), Fundoscopy bilateral R to nilotinib due to failure to
k . . with normal cochlea and VII & VIII . . .
pre-retinalhaemorrhagesinvolving . achieve CCyR, Persistent bilateral
) . cranial nerve complex X .
macula, Roth’s spots and exudative profound SNHL, normalized vision
lesions, blockedretinal vessels bilaterally
Nausea, early satiety, bilateral X
i - Pure tone audiometry: e
hearing and vision loss (<7d), sple- . Hydroxycarbamide, imatinib 400
) T bilateral moderate SNHL o :
2 35 M nomegaly Visual acuity (right eye 719 CML-CP mg/d Vision improved, persistent
MRI head normal cochlea and Vil and
6/18, left eye6/60), Fundoscopy . bilateral SNHL
: . Vlil cranial nerve complexes
bilateral retinal haemorrhages
Fever, decreased appetite dimin-
ished vision, hearing loss (7d) . . . .
X o Pure tone audiometry: Bilateralpro-Hydroxycarbamide, imatinib 400
3 56 M |Visual acuity right 6/18, left eye 586 CML-CP
found SNHL mg/d, lost to follow -up
6/60, splenomegaly fundoscopy
bilateral retinal haemorrhages
Previously diagnosed with CML
y diag . . Imatinib 400 mg/d, increased
-CP, on treatment developed sud- Pure tone audiometry: bilateral SNHL X .
4 26 M X . 264 CML-CP to 800 mg/d Bilateral persistent
den, severe bilateral hearing loss,
profound SNHL
splenomegaly
Weakness, easy fatigue, abdominal i
. . Hydroxycarbamide
discomfort for 2 months Bilateral 3g/d d cytarabine 100 mg/
ay and cytarabine m
hearing loss with tinnitus for 7 days Pure tone audiometry: bilateral SNHL g/qay Y . &
5 52 F 550 CML-CP X day for 5 days, switched to
Splenomegaly (8 cm), hepatomeg- MRI brain: Normal . .
aly (3 cm) Imatinib 400 mg /d Bilateral
v persistent profound SNHL
Intermittent abdominal pain, early i . Hydroxycarbamide
. X Pure tone audiometry: bilateral pro- X
satiety, splenomegaly, bilateral Found SNHL 3 g/day and cytarabine 100 mg/
oun
6 32 M |hearing loss and vertigo (<7d). 850 CML-CP day for 5 days, switched to
MRI head: Normal . .
Imatinib 400 mg /d Bilateral
persistent SNHL
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Figure 1a: Pure tone audiometry at diagnosis shows profound bi-

| SNHL.
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Figure 1b: Pure tone audiometry after three months of ima-
tinib therapy shows persistentprofound bilateral SNHL.

Discussion

Visual or hearing loss are rare clinical manifestations of CML
with 29 cases reported [7,9-17]. Deafness as the presenting
symptom is even rarer in CML-CP, with bilateral moderate-pro-
found SNHL seen in all our patients. Various mechanisms have
been implicated in the pathogenies of these symptoms, name-
ly; leukemic infiltration of temporal bone or cochlea, hyperleu-
kocytosis and hyperviscosity syndrome, inner ear haemorrhage
and infection. Leukostasis and haemorrhage into the labyrinth
and cochlea have been reported with bilateral hearing loss in
CML [8,11,17-19]. Hyperleukocytosis, leucostasis and partial oc-
clusion in the small calibre labyrinthine artery which supplies
the cochlea and vestibular apparatus is the commonest incrimi-
nating factor in the pathogenesis [4]. Further, high oxygen con-
sumption by leukemic cells competes for this precious resource
in the microcirculation contributing to local tissue hypoxia and
infarction. Even temporary stasis can cause irreversible damage
to the delicate neuronal and vascular structures of the inner ear
[20]. Moreover, the cochlea does not have its redundant blood
supply and even brief periods of ischemia could lead to hear-
ing loss [20]. Hyperleukocytosis as a cause for deafness is sup-
ported by cases showing recovery of hearing post leukapheresis
[9,16].

It has been reported previously that the leukemic cells in
CML may have a predilection for the labyrinth [21]. Myeloid
lineage leukemic cells are larger and are unable to deform
and pass through the microcirculation in the cochlea, thereby
clogging the capillary microcirculation causing tissue hypoxia,
infarction and permanent damage [19,20]. Leucostatsis and
cerebral haemorrhage involving bilateral temporal and tempo-
roparietal lobes can cause cortical deafness. Damage to the pri-

mary auditory complex leads to interruption of the projection
fibres from the medial geniculate bodies to the auditory-related
areas, culminating into severe, persistent hearing loss [18,22].
This can also be extrapolated to the visual loss associated with
hyperleukocytosis and increased blood viscosity, which causes
clogging of the end arterial supply of the retinal blood vessels
and ischemic damage.

Hyperleukocytosis was seen in all patients and is likely to
have contributed to the clinical manifestations. The MRl in 5/6
patients showed normal auditory nerve complex with no evi-
dence of cochlear involvement or middle ear pathology. Patient
4 had a WBC of 264 x10°/L despite being on imatinib irregularly
for past five years without monitoring of transcript levels. Irre-
versible SNHL secondary to imatinib has been previously report-
ed within three months of therapy initiation, with persistence
despite cessation of imatinib [23], and thus it could be argued
in him that there is a possibility of TKI induced hearing loss.
However, contrary to this case-report, a single-centre cross-
sectional study on 44 patients who had taken TKI for at least
six months failed to depict an increased risk of audio-vestibular
dysfunction at a median follow-up of 36 month [24]. Due to his
unaffordability for second generation TKI, the dose of Imatinib
was increased to 800 mg, on which he did well without worsen-
ing of his hearing loss, thus pointing towards Imatinib to be the
unlikely cause of deafness.

In all our patients, we instituted prompt and aggressive cyto-
reductive treatment with hydroxycarbamide, however, only vi-
sion improved but SNHL persisted in all patients. Similar to our
observation, previous case reports have also demonstrated that
various interventions like hydroxycarbamide, low dose cytara-
bine, dexamethasone, intrathecal methotrexate, intra tympanic
steroids have been unsuccessful in reversing the hearing loss
[10,17]. Two reports have shown a beneficial role of leukapher-
esis [9,16], while others have not [17,25-27]. Thus, current lit-
erature shows irreversibility of SNHL in the majority of the cases
[10,17], highlighting that an irreparable damage to the inner
ear or auditory area in the brain occurs rapidly, and an early di-
agnosis and aggressive cytoreductive intervention is warranted.

Conclusion

In summary, this report highlights the unusual presentation
with visual loss and SNHL in CML-CP. Our cases in corrobora-
tion with published literature show that the hearing loss associ-
ated with CML is irreversible in the majority of the cases. This
has prognostic implications as well as highlights the irreparable
rapid damage which occurs to the cochlea due to leucostasis.
Thus, there should be a high index of suspicion of CML associ-
ated SNHL in any patient with sudden hearing loss and hyper-
leukocytosis that warrants aggressive cytoreductive therapy.
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