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blood and a cytological examination of bone marrow, which 
demonstrates the infiltration of leukaemic cells (1, 9).

The therapy consists in the application of combined che-
motherapy according to the relevant protocol, with the aim 
of liquidating the maximum possible quantity of pathologi-
cally altered bone marrow. An integral component of the 
treatment is transplantation of bone marrow and adjuvant 
therapy. Immunosuppression and bone marrow suppressi-
on is induced, which is desirable in the first phase of the 
therapy and represents a prognostically favourable sign. 

Non-specific general symptoms of the pathology are 
fever or subfebrile temperature, weariness, loss of appe-
tite, weight loss, and pain in the neck, joints and bones. 
Suppression of normal haematopoiesis leads to anaemia, 
fatigue, paleness of the skin and mucous membranes, bre-
athlessness, headaches, dizziness, heart palpitations and 
also thrombocytopenia with haemorrhage manifestations 
into the mucous membranes and skin in the form of pete-
chiae or haematomas. Ocular manifestations of acute leu-
kaemias are present in up to 50-70% of patients (3, 4, 15). 
We can divide them into 2 groups: direct manifestations of 
the pathology and changes as a consequence of systemic 
affliction in the case of acute leukaemia. 

Direct manifestations of the pathology 
Primary leukaemic infiltration of the ocular tissues is 

relatively rare (5, 8). It concerns infiltration of abundantly 
vascularised tissues of the choroid and retina. Manifestati-
ons of infiltration of the choroid, which is most frequently 
afflicted, are best identified by ultrasonography as its di-
ffuse thickening (3, 4, 11). We also include here primary 

INTRODUCTION

Acute leukaemias are neoplastic pathologies of haema-
topoiesis caused by a malignant transformation of haema-
topoietic stem cells. As a consequence of this, two cell po-
pulations exist alongside one another in the patient. One 
originates from normal stem cells, the other from leukae-
mic stem cells. These tumour cells infiltrate bone marrow, 
peripheral blood and the haematopoietic organs, and lead 
to a suppression of normal haematopoiesis. According to 
which developmental range the malignant process affects, 
we divide acute leukaemias into two groups: acute mye-
loid leukaemias (AML) and acute lymphoblastic leukae-
mias (ALL) (1, 9).

Statistical data from the Institute of Health Information 
and Statistics (IHIS) from 2015 presents the incidence of 
all leukaemic pathologies in the Czech Republic at 14.9 per 
100 000 men versus 10.8 per 100 000 women (12). The 
incidence is highest in the age group of children aged 0-4 
years (2.1 males and 3.0 females per 100 000), the second 
peak of incidence of this pathology is in the age group over 
70 years (66.9 men and 34.8 women per 100 000) (12). 
Acute myeloid leukaemias occur more frequently in adult 
age, and we observe an increase in incidence in patients 
over 65 years of age (12, 18, 19).

In the case of acute leukaemias, the diagnosis is determi-
ned on the basis of a laboratory finding and biopsy of bone 
marrow. In the blood count we always find a certain degree 
of anaemia and thrombocytopenia, and the total number of 
leukocytes may be increased, reduced or within the norm. 
Important for diagnosis is a laboratory finding of blasts in 
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Background and aims: To determine the incidence of ocular pathological findings in a group 
of patients with acute leukemia. To define the predictive value of the presence of the ocular 
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the retinal blood vessels may be present.

Ocular complications of immunosuppression
Ocular complications of long-term immunosuppression, 

total body irradiation, aggressive chemotherapy treatment 
and last but not least also recurring malignancy are evident 
above all on the anterior segment, and include manifesta-
tions such as keratoconjunctivitis sicca, pseudomembra-
nous conjunctivitis, bacterial and viral conjunctivitis, steri-
le or infectious corneal ulcer and development of cataract. 
On the posterior segment of the eye, manifestations of im-
munosuppression and haematological imbalances are less 
common, but very serious and sight-threatening. These 
are in particular opportunistic infections of the eye, most 
frequently cytomegaloviral chorioretinitis (7, 16). Patients 
with acute leukaemia undergoing intensive chemotherapy 
are also the highest-risk group for the incidence of invasi-
ve mycotic infections generated both by yeast fungi and 
fibrous fungi.

COHORT AND METHOD

The study evaluated medical records of 67 patients with 
a diagnosis of acute lymphoblastoma or myeloid leuka-
emia examined in the period from January 2005 to June 
2014 at the Department of Ophthalmology at the Universi-
ty Hospital Ostrava, at a time when the patients were hos-
pitalised at the Department of Haematooncology or the 
Department of Paediatric Haematooncology of the Univer-
sity Hospital Ostrava.

In the majority of cases, the ocular examination was con-
ducted by indirect or direct ophthalmoscope in inpatient 
care, due to the alteration of the overall condition of the 
patient, which did not enable transport to an ocular outpa-
tient clinic and examination on a slit lamp. In one case an 
ocular examination was conducted at an ocular emergen-
cy department, and on the basis of a pathological ocular 
finding a diagnosis of acute leukaemia was determined. In 
one case a patient was examined when already in the stage 
of remission. We focused on age, sex, incidence and natu-

infiltration of the orbit. This is more common in the case of 
ALL, and is generally linked with painful, rapidly developing 
protrusion of the eyeball, edema of the eyelids and che-
mosis of the conjunctiva (10). Infiltration of the iris tissue 
causes diffuse thickening in connection with the closure of 
the crypts, or nodular thickening of the iris with formation 
of nodules at the edge of the pupil (3, 4, 10). In the case of 
more extensive infiltration of the iris tissue, leukaemic ce-
lls penetrate into the anterior chamber, where they form a 
pseudohypopyon (6, 10). Infiltration of the chamber angle 
may be manifested in an increase of intraocular pressure, 
with the development of secondary glaucoma. A further 
location of primary leukaemic infiltration is the optic nerve 
(4, 6). Leukaemic infiltrates in the retina and subretinal 
space have the form of whitish deposits (Fig. 2). Perivascu-
lar leukaemic infiltrates form greyish-white streaks.

Manifestations of leukaemic affliction of the retina are 
often asymptomatic. More rarely they cause deteriorati-
on of vision in patients unilaterally or bilaterally, especially 
upon affliction of the macula. They may also be the first 
sign of the pathology or the first sign of a relapse. They 
are considered a prognostically unfavourable factor, lin-
ked with a shorter survival time (6, 15, 17). In leukaemia 
patients it may be difficult to differentiate whether this 
concerns inflammatory or leukaemic infiltration of the 
ocular tissues. Classic signs of inflammation are often lac-
king, which is due to immunosuppression of the patient 
(2). Avascular tissues of the lens and vitreous body are not 
generally primarily afflicted.

Manifestations of the pathology as a consequence of sys-
temic affliction upon acute leukaemia

These ocular changes appear more frequently. In the 
pathogenesis a role is played by anaemia, thrombocyto-
penia, leukocytosis and immunosuppression. A further de-
veloping factor is aggressive chemotherapy (2). The most 
common finding is “leukaemic retinopathy” or fundus leu-
caemicus: intraretinal and subhyaloid haemorrhages, hard 
and soft exudates and retinal haemorrhages with central 
pallor termed Roth's spots (Fig. 1). Signs of occlusion of 

Fig. 1: Fundus leucaemicus: intraretinal haemorrhage, soft exuda-
tes and Roth's spots

Fig. 2: Leukaemic infiltrates of retina
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the worse prognosis of these patients. Reddy et al. in their 
study state the incidence of ocular symptoms in 35.4%, but 
include patients with both acute and chronic leukaemias, 
and at the same time they had a higher proportion of adul-
ts and patients with AML than in our cohort (14). In child 
patients they state the incidence of ocular symptoms in 
16.5%, in adult patients in 49.1% (14).

Ohkoshi et al. recorded a pathological ocular finding in 
28 out of 63 child patients with acute leukaemia, of whom 
6 patients (9.5%) were in the early stage and 22 patients 
(34.9%) upon relapse or development of affliction of the 
central nervous system (CNS) (13). In our cohort early ocu-
lar symptoms were identified in 3 child patients (5.1%), in 
relapse and affliction of the CNS in 4 cases (6.9%) of all child 
patients. A reduction of the incidence of relapse of the CNS 
took place after the introduction of prophylactic administra-

re of the ocular affliction, and the mortality of patients in 
the acute phase of the pathology. Patients with AML are 
sent as a standard procedure from the University Hospital 
Ostrava for induction therapy at the Department of Hae-
matooncology in Brno and Olomouc, therefore their data 
is not complete. In the case of child patients, treatment is 
often conducted at the University Hospital Motol in Pra-
gue, especially if bone marrow transplant is indicated. The 
data was statistically evaluated with the aid of the software 
IBM SPSS Statistics version 22. All the statistical tests were 
conducted as bilateral on a level of significance of 0.05.

RESULTS 

In our cohort, out of a total of 67 patients, 55 patients 
(82.1%) had ALL and 12 patients (17.9%) had AML (graph 1). 
The cohort was composed of 41 men (61.2%) and 26 women 
(38.8%). Further epidemiological parameters are stated in 
table 1. There were 9 adult patients (13.4%) with an average 
age of 54.7 years (18-75 years). There were 58 child patients 
(86.6%), with an average age of 7.5 years (1-17 years). Ocular 
manifestations of leukaemia were described in 13 patients 
(retinal haemorrhage in 6 cases, 2x suffusion of conjunctiva, 
3x congestion on the disc of the optic nerve as a consequen-
ce of intracranial hypertension, 1x unilateral protrusion of 
eyeball from infiltration of the retrobulbar space, 1x bilateral 
anterior iritis, 1x central retinal vein occlusion) (table 2, graph 
2). During the observation 10 patients died as a consequence 
of the basic pathology. Ocular manifestations were diagnosed 
in 6 of these patients (i.e. 60% of deceased patients).

DISCUSSION

In our cohort an ocular finding was identified in 19.4% of 
all examined patients (in child patients in 12.1%, in adul-
ts in 66.7%). We explain the high representation of ocular 
symptoms in adult patients by means of the higher num-
ber of patients aged over 65 years. In these patients the 
haematooncologist did not indicate radical therapy due to 
comorbidity and advanced age. These factors also link to 

Table 1. Epidemiological parameters of patients

Parameter Value

Number of patients (n) 67

Adult patients (n %), average age (range) 9 (13.4)

54.7 (18-75) 26 (38,8)

Female sex (n %) 26 (38.8)

ALL (n %) 55 (82.1)

AML (n %) 12 (17.9)

Mortality (n %) 10 (14.9)

Mortality of adults (n %) 5 (55.6)

Patients with ocular symptoms (n %) 13 (19.4)

Mortality of patients with ocular symptoms (n %) 6 (60)

Table no. 2. Acute ocular symptoms in patients with leukaemia in 
our cohort.

Number (n) %

Retinal haemorrhage 6 46.2

Suffusion of conjunctiva 2 15.3

Congested papilla of optic nerve 3 23.1

Unilateral protrusion of eyeball 1 7.7

Central retinal vein occlusion 1 7.7

Anterior uveitis 1 7.7Graph 1. Comparison of patients with diagnosis of AML and ALL.

Graph no. 2. Percentage representation of ocular symptoms.
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leukaemia, ophthalmological examination is of an unequi-
vocal benefit. Despite this fact this examination is not con-
ducted routinely. In the case of subjectively stated ocular 
complaints, if the presence of ocular symptoms are detec-
ted macroscopically upon physical examination, or as an 
examination for the exclusion of congestion on the ocular 
fundus before lumbar puncture, the haematologist sends 
the patient for an ophthalmological examination. Nowa-
days, modern therapeutic options increase the probability 
of longer survival for patients with acute leukaemia, ne-
vertheless interdisciplinary co-operation is still necessa-
ry in order to ensure the determination of a timely and 
correct diagnosis. An important role is played also by eye 
examinations, which record the course of the pathology. 

tion of methotrexate or intrathecal chemotherapy, as well 
as prophylactic radiotherapy of the neurocranium into the 
protocols of therapy for ALL. In our child patients with ALL, 
prophylaxis with methotrexate was performed in 46 cases, 
combined prophylaxis with methotrexate and radiothera-
py of the neurocranium in 5 cases, and radiotherapy of the 
neurocranium alone in 2 cases. Only in one child prophylaxis 
of the CNS was not performed. In our view this explains the 
lower incidence of ocular findings in patients with a relapse 
of the pathology in comparison with the study by Ohkoshi.

CONCLUSION

From the perspective of the prognosis of the course of 
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