ORIGINAL RESEARCH | OPHTHALMOLOGY

ASSESSMENT OF OCULAR MANIFESTATION FREQUENCY AND QUALITY OF LIFE IN CHRONIC
MYELOPROLIFERATIVE DISORDERS

Yunusova EM 5 Mukhamadeev TR, Bakirov BA
Bashkir State Medical University, Ufa, Russia

Chronic myeloproliferative disorders (CMPD) include hemoblastoses with abnormal proliferation of myeloid lineages and concomitant alterations in the peripheral
blood indicators. The aim of this study was to assess the frequency and structure of ophthalmic complications as a quality of life factor in patients with CMPD. A
group of patients with hemoblastoses of this type (n = 41) were surveyed using National Eye Institute Visual Function Questionnaire-25 along with a comprehensive
examination by noninvasive ophthalmological techniques. The patients typically reported impaired visual acuity, visual discomfort and foreign body sensation in
the eyes. Though many of the patients assessed their general health and vision as satisfactory, the vast majority (68.3%) expressed serious concerns about their
visual abilities. The ophthalmological examination revealed various defects including refractive errors (61%), corkscrew dilation and tortuosity of conjunctival and
retinal vessels (77.9%), recurrent subconjunctival hemorrhages (39%) and dilated optic nerve sheaths (36.6%). The survey data indicate that visual impairments
significantly affect quality of life in patients with CMPD. Overall, the results underscore the importance of interdisciplinary approach in the management of patients
with CMPD to enable early diagnosis and feasible correction of the ophthalmic component.
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OLIEHKA YACTOTbI MASHbIX UBMEHEHUA N KAYECTBA XXU3HU NALUMEHTOB MPU XPOHUYECKUX
MUWENONPOJTM®EPATUBHbIX 3ABOJIEBAHUAX

3. M. lOHycoBa &, T. P. Myxamagees, b. A. Baknpos
Balukupckuii rocyfapCTBeHHbIN MEAVUMHCKIIA yHMBEpCUTET, Yhba, Poccus

K XpoH14eCKM MrenonponndepaTBHbIM 3a6051EBaHIISIM OTHOCST MPymrny reMob/1acTo30B, XapaKTepH3YHOLLIYIOCS paspacTaHeM MUEIOUAHbIX IMHUIA reMono33a 1
M3MeHeHVeM nokasaTenel nepuhepnyeckorn Kposu. Liensbto paboTbl Obino OLeHNTb YacToTy O TaNIbMONOMMHECKIMX HAPYLLEHWI 1 KQYECTBO XKM3HW BCNeaCcTBMe
VBMEHEHWIA 3pUTENbHBIX OYHKLMIA Y NaLUMEHTOB C XPOHUHECKUMI MuenonponmndepatBHbIML 3a6oneBaHaMi. MaumeHTsl ¢ JaHHOM rpynnor reMo61acTo308
(n = 41) oS OLEHKN Ka4ecTBa >KU3HW OblN MPOAHKETPOBAHDI MPU MOMOLLM CreLmanM3npoBaHHOro MeayLmHCKOro onpocHuka «National eye institute visual
function questionnaire-25», obcnegoBaHbl CTaHAAPTHBEIMU 1 CeUnanbHbIMM HEVHBA3WBHBIMU MeTofaMun. BonbLUMHCTBO 13 HUX NPeabsBasam xanobbl Ha
YXy[LEHVE 3PEHVs, ANCKOMOPT, OLLyLLIEHEe MHOPOAHOro Tena B masax. 1o AaHHbIM aHKETUPOBaHWS, MHOrVe 60MbHbIE OLEHMBAKOT CBOE O6LLee COCTOsHNE
300POBbS U 3PEHVs KaK YAOBNETBOPUTENbHOE, MOAABNSIOLAs YacTb OMpPOLLEHHbIX (68,3%) MCMbITbIBAIOT 6ECMOKOMCTBO MO MOBOAY 3peHust. 110 pesynsratam
06 BEKTUBHOMO O(hTaIbMOSIONMHECKOro obcnefoBaHus, y 60MbLIMHCTBA NaLWEHTOB BbISBEHb! Pa3nnyHble BUabl naTonoruii pedpakummn (61%), wronopoobpasHoe
pacLUMpEHEe 1 N3BUTOCTb COCY0B KOHBIOHKTVBbI U ceTHaTKu (77,9%), YacTble CyOKOHBIOHKTUBANbHbIE KDOBOM3MAHMS (39%), paclumpeHmne NeprHeBPaibHOrO
MPOCTPaHCTBa 3pUTENbHBIX HEPBOB (36,6%). MpK XPOHUHECKIX MMENONPONMMepaTVBHbIX 3a00NIEBAHNSAX YXYALLAETCS KA4ECTBO XKU3HU MaLMEHTOB, BO3MOXHO
nopavkeHmne PasnmyHbIX CTPYKTYP rnasa. KpaHe BakeH MeXANCUMMIMHAPHbIN MOAXOM K BEAEHMIO TaknX BOMbHbIX C LEMbIo paHHe AMarHOCTUKN 1 KOPPeKLm
OPTaNbMONOrNYECKNX HaPYLLEHWIA.
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Chronic myeloproliferative disorders (CMPD) result from
defects of clonal proliferation of the bone marrow pluripotent
stem cells leading to the excessively increased numbers of
blood cells with sustained differentiation capacity [1]. The
most common types of CMPD are chronic myeloid leukemia
(CML), essential thrombocythemia (ET) and true polycythemia
(TP). CMPD is known to confer multiple organ complications.
The ophthalmic component in CMPD largely results from the
abnormal hemodynamics and blood rheology that reflect the
altered content of formed elements in peripheral blood due to
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the inhibition of normal hemopoiesis. Another important clinical
factor in CMPD is the imbalance in blood coagulation and
anticoagulation systems due to the release of coagulants by
circulating blast cells [2]. The abnormal hemodynamics leads
to increased vascular permeability, endothelial dysfunction
and hypoperfusion of ocular tissues. An additional source of
ophthalmic damage in CMPD is provided by anti-hemoblastosis
drugs that may be oculotoxic per se. For instance, conjunctival
hemorrhages, bilateral periorbital edema and dry eye syndrome
have been described in patients receiving tyrosine kinase
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inhibitors as a treatment for CML [3, 4]. In this study we aimed
to assess the frequency and structure of ocular manifestations
and their impact on quality of life in patients with CMPD.

METHODS

A total of 41 patients with CMPD, 29 women (70.7%) and
and 12 men (29.3%) aged 51 + 14 years, participated in the
study during the period from October 2020 to November
2021. The inclusion criteria were (1) age over 18 and (2) verified
diagnosis of the CMPD spectrum. The exclusion criteria
were (1) pregnancy or breastfeeding at the time of surveying/
examination and (2) verified diagnoses of diabetes mellitus and/
or arterial hypertension. The diagnostic structure of the cohort
was as follows: 32 patients with CML (78%), five patients with
ET (12.2%) and four patients with TP (9.8%). The disease length
constituted 11 + 6 years. In terms of treatment for CMPD,
32 patients received first- and second-generation tyrosine kinase
inhibitors (78%), five patients received hydroxycarbamide
(12.2%), three patients received interferon a-2b (7.3%) and
one patient was newly diagnosed and received no specific
treatment (2.4%).

Itis widely recognized that visual impairments may negatively
affect the general health status, as well as social functioning
and quality of life. The medical term "quality of life" (QL) reflects
the capability to engage in normal daily activities in spite of
particular medical condition. The study used the self-report
National Eye Institute Visual Function Questionnaire-25 (NEI
VFQ-25) encompassing 25 questions and reflecting the general
health status and various aspects of visual performance, with
the scores structured in 12 subscales termed General Health,
General Vision, Ocular Pain, Distance Vision, Near Vision,
Peripheral Vision, Color Vision, Driving, Social Functioning,
Mental Health, Role Difficulties and Dependency. The scores
were calculated using the standard Likert scaling algorithm
within the range from O (extremely poor) to 100 (perfectly
normal). The control group included 30 volunteers without
CMPD and matching by sex and age to the main group. The
questionnaire scores were subject to descriptive statistical
characterization; the distributions were assessed for normality
using the Shapiro-Wilk test. Given the non-normality of
distributions for the studied indicators, the comparisons used
nonparametric Mann-Whitney test. The statistical analysis was
carried out in the Microsoft Excel 2204 spreadsheet software
(Microsoft Corporation; USA). The differences were considered
significant at p < 0.05.

In addition to the survey, all patients underwent a
standard ophthalmological examination including visometry,
autorefractometry, tonometry, perimetry, biomicroscopy
and ophthalmoscopy, as well as advanced non-invasive
examinations including optical coherence tomography (OCT)
of the macular area and optic nerve disc, OCT angiography
of the macular area and optic nerve disc in an Avanti RTVue
XR tomograph (Optovue; USA), fundus photography with a
VISUCAM 524/224 fundus camera (Carl Zeiss; Germany) and
ultrasound examination of the eyeball and orbital tissues by
vascular dopplerography with a MySono U5 ultrasound system
(Samsung-Medison; South Korea).

RESULTS

Remarkably, 36 (88%) of the patients included in the study had
never been comprehensively examined by an ophthalmologist.
The prevalent ocular manifestations included impaired visual
acuity (28 pts, 68.3%); visual discomfort and foreign body

sensation (12 pts, 29.3%); tearing (10 pts, 24.4%); dry eyes
(8 pts, 19.5%); blurred vision (7 pts, 17%) and object shape
distortion (2 pts, 4.9%). Upon surveying, patients with CMPD
(n = 41) rated their vision as good (12 pts, 29.3%), satisfactory
(20 pts, 48.8%) or poor (9 pts, 22%); at that, 26 pts (63.4%)
rated their general health as satisfactory. The vast majority of
the group (28 pts, 68.3%) "felt frustrated because of eyesight"
i.e. experienced serious concerns about their visual abilities,
13 of them constantly (31.7%). Statistical processing of the
data for different subscales of the questionnaire revealed
significantly lower General Health, General Vision and Driving
scores (respectively, 34.1 + 1.9 vs. 50.9 = 3.8, p < 0.001;
61.5+23vs.77.2+2.8,p<0.001;and 47 + 12.7 vs. 163 + 23.7;
p < 0.001) along with significantly higher Ocular Pain scores
(respectively, 109.8 + 4.1 vs. 95.9 + 3.5; p < 0.05) in patients
with CMPD compared with the control. Other subscales
revealed no significant differences between patients with
CMPD and the control group.

The physical eye examination revealed ophthalmological
defects in 38 pts with CMPD (92.7%). Refractive errors were
diagnosed in 25 pts (61%); these included myopia in 9 pts
(86%), hyperopia in 6 pts (24%), presbiopia in 5 pts (20%)

Fig. 1. Subconjunctival hemorrhage in male patient N. with CML

Fig. 2. Corkscrew dilation and tortuosity of conjunctival vessels in male patient
A. with CML
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and astigmatism in 5 pts (20%). Bilateral non-inflammatory
periorbital edema and dry eye syndrome were diagnosed
in 3 pts (7.3%) and 6 pts (14.6%), respectively. In addition,
10 pts (24.3%) manifested irregularity and corkscrew dilation
of conjunctival vessels with intermittent blood flow. Other
defects included recurrent subconjunctival hemorrhages in
16 pts (89%) and corkscrew dilation and tortuosity of retinal
vessels in 22 pts (53.6%). Ultrasound scans of the eyeball and
orbital tissues with vascular dopplerography revealed dilated
perineural spaces of the optic nerves in 15 pts (36.6%) and
reduced velocity of blood flow in ophthalmic arteries in 7 pts
(17%). OCT of the macular area revealed serous detachment
of the retinal neuroepithelium in 2 pts (4.9%). OCT angiography
of the macular area revealed retinal neovascularization
in 2 pts (4.9%). Primary open-angle glaucoma was diagnosed in
2 pts (4.9%); for one of them, our OCT examination of the optic
disc identified this complication for the first time. Keratoconus,
immature cataract, destruction of the vitreous body, lamellar
macular hole, macular edema and ischemic optic nerve atrophy
were represented by single cases (2.4% each) in the studied
group of patients with CMPD.

DISCUSSION

QL in CMPD may progressively decline for multiple reasons
linked in some manner with the main diagnosis, including
the characteristic damage to eye structures. The estimated
frequency of the ophthalmic component in hemoblastoses is
14-53 %. Its manifestations are subdivided into primary (direct
leukemic infiltrations of the eye) and secondary (resulting from
the altered rheological properties of the blood and the ongoing
therapy) [5]. Direct involvement of the eyes is characteristic of
acute leukemia [6]. Comparative studies on the incidence of
ocular damage in acute and chronic hemopoietic malignancies
are few and most of them argue that ocular manifestations are
more common in acute thanin chronic leukemia[7]. Thus, relative
prevalence of leukemic ophthalmopathy constituted 68% for
acute myeloid leukemia, 42% for acute lymphoid leukemia,
33% for chronic lymphoid leukemia and 13% for chronic
myeloid leukemia, whereas such formidable complications
as subhyaloid hemorrhage involving the posterior pole (20%)
and vitreous hemorrhage (10%) were observed exclusively in
patients with acute leukemia [8]. At the same time, a number of
studies emphasize the high prevalence of ocular manifestations
of variable severity in chronic leukemia [7].

A considerable number of our patients presented
with recurrent spontaneous subconjunctival hemorrhages
approximately every 2-3 months (Fig. 1). It should be noted
that the hemorrhagic syndrome, which often provides the
basis for other ocular manifestations in hemoblastoses, reflects
the increased vascular permeability resulting from abnormal
hemopoiesis. The higher incidence of ocular bleeding may also
be a consequence of targeted therapies for CMPD [3].

The corkscrew-type lumina dilation and tortuosity of
conjunctival and retinal vessels observed in most of the patients
(Figs. 2 and 3) might result from the increased blood viscosity
[9] confirmed by laboratory tests.

The blood hyperviscosity typical in patients with
hematological malignancies may also lead to intracranial
hypertension (ICH) as a consequence of the impaired drainage
of cerebrospinal fluid into dural venous sinuses [10]. Dilation of
the optic perineural space, considered a direct sign of ICH, was
observed in ultrasound scans of the eyeball and orbital tissues
with vascular dopplerography in more than one-third of the
cases (Fig. 4). All patients exhibiting dilated optic nerve sheaths
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underwent magnetic resonance imaging of the brain revealing
signs of ICH without focal pathology in all cases.

Another possible consequence of the hemoblastosis-
associated damage to microcirculation in ocular tissues is
exudative (serous) detachment of the retinal neuroepithelium
and secondary dysfunction of the retinal pigment epithelium
(Fig. 5) [11]. The pathogenesis of such conditions has been
related to partial occlusion of choriocapillaries and impaired
choroidal hemoperfusion [12]. The resulting ischemic effect on
the retina observed in myeloproliferative disorders may cause
microaneurysms, arteriovenous anastomoses and pathological
retinal neovascularization (Fig. 6) [13].

The identified ocular manifestations may eventually lead
to critical visual impairments up to a complete loss of vision.
Importantly, an ophthalmologist may be the first physician to
suspect a proliferative blood disease based on the results of
an eye examination and refer the patient to a hematologist
in a timely manner. In turn, hematologists and therapists
should be explicitly aware that hemoblastoses present with
severe ocular manifestations. Therefore, it is pivotal to
ensure an interdisciplinary framework in the management

Fig. 3. Corkscrew dilation and tortuosity of retinal vessels in male patient M.
with CML

Fig. 4. Dilation of the optic perineural space in male patient M. (main diagnosis —
CML; ultrasound scan of the eyeball and orbital tissues with vascular dopplerography)




OPUTMHAJIbHOE NCCJIEOOBAHUE | O®TAJIbMO, A

of such patients, enabling joint participation of hematologists
and ophthalmologists for the purpose of early diagnosis and
treatment of the ophthalmic complications in CMPD.

Visual impairments, which most certainly affect daily routines
and the ability to choose a desired lifestyle, are likely to affect
psychological comfort and social adaptation of the patients
thereby reducing QL. The beginning of this century was marked
by a significant increase in the number of medical studies with a
special focus on QL. The assessment is carried out to account
for the treatment efficacy and the success of preventive and
rehabilitation protocols, as well as to provide a means for
personalized monitoring of the patient's condition. The NEI
VFQ-25 questionnaire has been widely applied in patients with
cataracts, glaucoma, retinopathy and age-related macular
degeneration. QL assessment using this method provided a
substantive contribution to a number of large studies. QL is
severely impacted by visual impairments, with a consistent
decrease in multiple subscale scores of the questionnaire
[14, 15]. QL measurements in visually affected patients provide
important indicators for the socio-psychological outcome in a
wide spectrum of disorders including primary ocular conditions
as well as chronic systemic disorders with ophthalmic
component. The QL scores allow differential determination of
the disease influence on the patient's condition with regard to
both disease-related and disease-unrelated factors.

Our survey suggests that the decrease in QL values
largely reflects the underlying chronic disease and ongoing
drug therapy complemented by various ametropias and other
ophthalmic disorders revealed by physical examination.

CONCLUSIONS

The data indicate that the vast majority of the patients with
CMPD (92.7%) present with ophthalmic component which

References

1. Lacerda JF, Oliveira SN, Ferro JM. Chronic myeloproliferative diseases.
Chronic myeloproliferative diseases. Handb Clin Neurol. 2014;
120: 1073-81. DOI: 10.1016/B978-0-7020-4087-0.00072-3.

2. Rumyanceva YuV, Karachunskij Al. Optimizaciya terapii ostrogo
limfoblastnogo lejkoza u detej v Rossii i Belorussii. Voprosy
gematologii/onkologii i immunopatologii v pediatrii. 2007; 6 (4):
13. Russian.

3. Breccia M, Gentilini F, Cannella L, Latagliata R, Carmosino |,
Frustaci A, Alimena G. Ocular side effects in chronic myeloid
leukemia patients treated with imatinib. Leuk Res. 2008; 32 (7):
1022-5. DOI: 10.1016/j.leukres. 2007.10.016.

4, Wahab A, Rafae A, Mushtaqg K, asood A, Ehsan H, Khakwani M,
Khan A. Ocular Toxicity of Belantamab Mafodotin, an Oncological
Perspective of Management in Relapsed and Refractory Multiple
Myeloma. Front Oncol. 2021; 11: 678634. DOI: 10.3389/
fonc.2021.678634.

5. Rudneva LF, Ponomareva MN. Strategiya lecheniya glaz pri
gemoblastozax. Medicinskaya nauka i obrazovanie Urala. 2019;
20 (2): 205-8. Russian.

6. Chistyakova NV, Shadrichev FE, Kuznecova TI. Sluchaj
izolirovannogo vnutriglaznogo recidiva ostrogo limfoblastnogo
lejkoza. Oftal'mologicheskie vedomosti. 2017; 10 (3): 74-84.
Russian.

7. Dhasmana R, Prakash A, Gupta N, Verma SK. Ocular
manifestations in leukemia and myeloproliferative disorders and
their association with hematological parameters. Ann Afr Med.
2016; 15 (3): 97-103. DOI: 10.4103/1596-3519.188887.

8. Soman S, Kasturi N, Srinivasan R, Vinod KV. Ocular Manifestations

Fig. 5. Serous detachment of the retinal neuroepithelium in female patient S.
(main diagnosis — TP; OCT of the macular area)

Fig. 6. Choroidal neovascular membrane in the macular area visualized in female
patient T. (main diagnosis — CML; OCT angiography of the macular area)

significantly affects the life quality as indicated by the General
Vision, Ocular Pain, General Health and Driving subscales of
NEI VFQ-25. Though the study has fully achieved its goal in
terms of primary characterizaton, the clinical picture of ocular
manifestations that occur in CMPD and related hematological
diseases is not finished. The origin of visual impairments in CMPD
and their clinical dynamics require further dedicated analysis.

in Leukemias and Their Correlation with Hematologic Parameters
at a Tertiary Care Setting in South India. Ophthalmol. Retina.
2018; 2 (1): 17-23. DOI: 10.1016/j.0ret.2017.05.009.

9. Grishina EE, Mamontov AO. Oftal'mologicheskie proyavleniya
lejkoza. Al'manax klinicheskoj mediciny. 2016; 44 (5): 587-91.
Russian.

10. SharmaPV, llyas O, Jobanputra Y, Casanova T, Kalidindi V, Santos
N. Is it always cancer? A curious case of benign intracranial
hypertension in chronic myeloid leukemia. Intractable Rare Dis.
Res. 2018; 7 (3): 182-4. DOI: 10.5582/irdr.2018.01045.

71. Chinta S, Rani PK, Manusani U. Bilateral exudative retinal
detachment as a presenting sign of acute lymphoblastic leukemia.
Middle East Afr J. 2012; 19 (4): 410-2. DOI: 10.4103/0974-
9233.102762.

12.  Rudneva LF, Vasilkova TN, Petrov IM., Ponomareva MN. Gemaoblastozy.
Osobennosti porazheniya glaz. Tyumen': Konovalov IS, 2020; 90 s.
Russian.

13. Mohamed SF, Qatami A, Nashwan A, Abdulla MA, Yassin MA.
Ophthalmologic Manifestations as Initial Presentation of Patients
with Chronic Myeloid Leukemia: Report of Two Cases. Case Rep
Oncol. 2020; 13 (1): 7-11. DOI: 10.1159/000504928.

14. Igonina |A. Osnovnye metody ocenki kachestva zhizni
oftal'mologicheskix bol'nyx. Smolenskij medicinskij al'manax.
2017; 1: 152-6. Russian.

15. Gabdrakhmanova AF, Kurbanov SA. Kliniko-funkcional'noe
znachenie pokazatelej kachestva zhizni pri  pervichnoj
otkrytougol'noj glaukome. Nacional'nyj zhurnal glaukoma. 2015;
14 (4): 29-35. Russian.

BECTHVK PIrMY | 3, 2022 | VESTNIKRGMU.RU



ORIGINAL RESEARCH | OPHTHALMOLOGY

JNutepatypa

1.

Lacerda JF, Oliveira SN, Ferro JM. Chronic myeloproliferative diseases.
Chronic myeloproliferative diseases. Handb Clin Neurol. 2014;
120: 1073-81. DOI: 10.1016/B978-0-7020-4087-0.00072-3.
Pymsanuesa FO. B., KapavyHckui A. V1. OnTuMmmsaums Tepanum
OCTPOro MMOBIacTHOro Nerko3a y aeten B Poccun n Benopyccun.
Bonpocbl remMartonorMm/oHKonorMM 1 MMMyHOMaTonornm B
neguatpuun. 2007; 6 (4): 13.

Breccia M, Gentilini F, Cannella L, Latagliata R, Carmosino |,
Frustaci A, Alimena G. Ocular side effects in chronic myeloid
leukemia patients treated with imatinib. Leuk Res. 2008; 32 (7):
1022-5. DOI: 10.1016/j.leukres. 2007.10.016.

Wahab A, Rafae A, Mushtaqg K, asood A, Ehsan H, Khakwani M,
Khan A. Ocular Toxicity of Belantamab Mafodotin, an Oncological
Perspective of Management in Relapsed and Refractory Multiple
Myeloma. Front Oncol. 2021; 11: 678634. DOI: 10.3389/
fonc.2021.678634.

PyoHesa J1. ®., NMoHomapesa M. H. Ctpaternst nedeHvs rmas npu
remobnacto3dax. MegyumHcKas Hayka n obpasdoBaHve Ypana.
2019; 20 (2): 205-8.

Ynctakosa H. B., LWagpuyes @. E., Ky3Heuosa T. V. Cnyyan
N30MPOBAHHOIO  BHYTPUIA3HOro  peumarsa  OCTPOro
nmMMpobnacTHoro nenkosa. OgTanbMonornieckne BeAOMOCTU.
2017; 10 (3): 74-84.

Dhasmana R, Prakash A, Gupta N, Verma SK. Ocular
manifestations in leukemia and myeloproliferative disorders and
their association with hematological parameters. Ann Afr Med.
2016; 15 (3): 97-103. DOI: 10.4103/1596-3519.188887.

Soman S, Kasturi N, Srinivasan R, Vinod KV. Ocular Manifestations

BULLETIN OF RSMU | 3, 2022 | VESTNIKRGMU.RU

10.

11.

12.

13.

14.

15.

in Leukemias and Their Correlation with Hematologic Parameters
at a Tertiary Care Setting in South India. Ophthalmol. Retina.
2018; 2 (1): 17-23. DOI: 10.1016/j.0ret.2017.05.009.

lovwmHa E. E., MamoHtoB A. O. Odransmonornyeckine
NPOSBNEHVA  Nenko3a. AnbMaHax KIMHUHYECKOW MeOaMLVHbI.
2016; 44 (5): 587-91.

Sharma PV, llyas O, Jobanputra Y, Casanova T, Kalidindi V, Santos
N. Is it always cancer? A curious case of benign intracranial
hypertension in chronic myeloid leukemia. Intractable Rare Dis.
Res. 2018; 7 (3): 182-4. DOI: 10.5582/irdr.2018.01045.

Chinta S, Rani PK, Manusani U. Bilateral exudative retinal
detachment as a presenting sign of acute lymphoblastic leukemia.
Middle East Afr J. 2012; 19 (4): 410-2. DOI: 10.4103/0974-
9233.102762.

PyoHesa J1. ®., Bacunekosa T. H., MNetpos V1. M., MNoHomapesa
M. H. Temobnacto3bl. OCOBEHHOCTN MopakeHnst mMas. TroMeHb:
Konosanos /1. C., 2020; 90 c.

Mohamed SF, Qatami A, Nashwan A, Abdulla MA, Yassin MA.
Ophthalmologic Manifestations as Initial Presentation of Patients
with Chronic Myeloid Leukemia: Report of Two Cases. Case Rep
Oncol. 2020; 13 (1): 7-11. DOI: 10.1159/000504928.

VironHnHa 1. A. OCHOBHble METOAbl OLEHKM Ka4decTBa >KN3HU
oTanbMOoNorniecknx  60mnbHbIX.  CMONEHCKUA  MEANUMHCKAN
anbmaHax. 2017; 1: 152-6.

[abgpaxmaHoBa A. @., KypbaHoB C. A. KanHuko-
(DYHKLMOHANBHOE 3HAYEHMEe MokasaTenen KadecTsa »U3H1 npu
NEePBUYHOWN OTKPBITOYTOMbHOM r1ayKoMe. HaumoHanbHbI XXypHan
rnaykoma. 2015; 14 (4): 29-35.




