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ABSTRACT

Background: Purpose: To evaluate retinal manifestations in patients with
various hematological disorders. Materials and Methods: A hospital-based
cross-sectional study including 50 patients (25 malignant and 25 non-
malignant). All patients underwent complete ophthalmic examination and
hematological evaluation. Data were analyzed using descriptive statistics with
frequency and percentage distribution.

Results: Cotton wool spots (38%), retinal hemorrhages (35%), and pre-retinal
hemorrhages (17%) were the most common ocular findings. Malignant
disorders showed higher incidence of retinal hemorrhages (36%) compared to
non-malignant group (34%).

Conclusion: Retinal manifestations are frequent in hematological disorders.
Routine ophthalmic screening is recommended for early detection and timely

2026; 16 (1); 2430-2436 Intervention.

Cotton wool spots.

INTRODUCTION

Hematological disorders encompass a wide spectrum
of benign and malignant diseases that frequently
present with ocular manifestations. The retina
provides a unique opportunity to directly visualize
vascular and hematological changes. Early
identification of retinal signs may aid in diagnosis
and prognosis.

Aim: The aim of the study was to analyse the retinal
manifestations in patients with various hematological
disorders.

MATERIALS AND METHODS

This is a Cross-sectional study of 50 patients
diagnosed with hematological disorder, who
presented to Regional Institute of Ophthalmology,
Chennai. Duration of the study was for 1 year.
Patients were taken up for the study after obtaining
informed consent. All age groups with confirmed
hematological disorders were included in the study.
Patients with uncontrolled diabetes, hypertension,
HIV, history of any other ocular diseases (Eale’s
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disease, CRAO, CRVO) and ocular trauma were
excluded. After obtaining detailed history, the
patients were subjected to comprehensive ocular
examination which included measurement of visual
acuity, intra ocular pressure, slit lamp examination
and detailed fundus examination with +90 D and
indirect ophthalmoscopy. Data was analyzed using
descriptive  statistics (mean, SD, frequency,
percentage).

RESULTS

41 to 50 yrs were the common age group in both non-
malignant and malignant group. Majority of the
patient presented with good visual acuity (6/6 to 6/9).
Males were found to be commonly affected in non-
malignant group. Females were found to be
commonly affected in malignant group. Iron
deficiency anemia commonly associated systemic
disease in non-malignant group. Acute lymphocytic
leukemia and chronic myelocytic leukemia was
commonly associated systemic disease in malignant
group. Common ocular manifestation in non-
malignant group was cotton wool spot and vitreous
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hemorrhage least

common

feature.

Retinal

hemorrhage was the common ocular feature in

50 patients were included in our study, out of which 25 were nonmalignant and 25 were malignant.

malignant group and least common was vascular
occlusion and vitreous hemorrhage.

Diagnosis
Frequency Percent
Malignant 25 50.0
Non-malignant 25 50.0
Total 50 100.0
AGE INCIDENCE:
Age distribution
Frequency Percent
21 - 30 years 5 20.0
31 - 40 years 10 40.0
41 - 50 years 10 40.0
Total 25 100.0
Age group of 31-40;41-50 years (40%) present in non-malignant group.
SEX DISTRIBUTION:
Gender distribution
Frequency Percent
Female 8 32.0
Male 17 68.0
Total 25 100.0

Among the 25 non-malignant patients 17 were males (68%) and 8 were females (32%).

NON-MALIGNANT DISEASE:

Diagnosis

Frequency Percent
Aplastic Anaemia 5 20.0
Anaemia of Chronic diseases 2 8.0
Haemolytic Anaemia 3 12.0
Iron Deficiency Anaemia 6 24.0
Idiopathic Thrombocytopenia 3 12.0
Megaloblastic Anaemia 3 12.0
Thalassemia 3 12.0
Total 25 100.0

Diagnosis Iron deficiency anemia (24%) was the common
0 followed by aplastic anemia(20%) in non-malignant
group.
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VISUAL ACUITY AT PRESENTATION:
Vn
Right Eye Left Eye Total
Frequency Percent Frequency Percent Frequency Percent
6/6 -
6/9 12 48.0 9 36.0 21 42
6/12 -
6/18 10 40.0 11 44.0 21 42
6/24 -
CF 3 12.0 5 20.0 8 16
Total 25 100.0 25 100.0 50 100
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Out of 25 patients 42% of the patient present with
good visual acuity (6/6 to 6/9); 42% of the patient
present with reasonably good visual acuity (6/12 to
6/18) and 16% of the patient present with visual

acuity less than 6/24 to CF.

INCIDENCE OF OCULAR MANIFESTATIONS:
PRE RETINAL HEMORRHAGE

Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Pre retinal Absent 19 76.0% 19 76.0% 38 76.0%
Present 6 24.0% 6 24.0% 12 24.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patient 24% of the patient present with pre retinal hemorrrhage.
RETINAL HEMORHAGE
Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Retinal Absent 18 72.0% 15 60.0% 33 66.0%
hemorrhage Present 7 28.0% 10 40.0% 17 34.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patient 34% of the patient present with retinal hemorrhage.
VITREOUS HEMORRHAGE
Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Vitreous Absent 25 100.0% 22 88.0% 47 94.0%
hemorrhage Present 0 0.0% 3 12.0% 3 6.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patient 6% patient present with vitreous hemorrhage.
ROTH SPOTS
Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Roth Absent 23 92.0% 21 84.0% 44 88.0%
spot Present 2 8.0% 4 16.0% 6 12.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patient 12% of the patient present with roth spot.
COTTON WOOL SPOTS
Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Cotton Absent 16 64.0% 13 52.0% 29 58.0%
Z;‘;‘;l Present 9 36.0% 12 48.0% 21 42.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patient 42% present with cotton wool spot.
PAPILLEDEMA:
Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Panilledema Absent 23 92.0% 20 80.0% 43 86.0%
P Present 2 8.0% 5 20.0% 7 14.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patients 14% present with papilledema.
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VASCULAR OCCLUSION:

Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Vascular Absent 23 92.0% 23 92.0% 46 92.0%
occlusion Present 2 8.0% 2 8.0% 4 8.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patients 8% present with vascular occlusion.
VASCULAR TORTUOSITY
Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Vascular Absent 24 96.0% 22 88.0% 46 92.0%
tortuosity Present 1 4.0% 3 12.0% 4 8.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patients 8% of the patient present with vascular tortuosity.
VASCULAR OCCLUSION PRE RETINAL HEMORRHAGE: ROTH SPOT

COTTON WOOL SPOTS:
MALIGNANT DISEASE

$

Age distribution

Frequency Percent
21 - 30 years 3 12.0
31 - 40 years 4 16.0
41 - 50 years 18 72.0
Total 25 100.0

41-50 yrs age group 72%) common in malignant group.
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SEX DISTRIBUTION:

Gender distribution

Frequency Percent
Female 13 52.0
Male 12 48.0
Total 25 100.0

Malignant group presented with age distribution of females 52% and males 48%.

MALIGNANT DISEASE
Diagnosis
Frequency Percent
ALL 5 20.0
AML 4 16.0
CLL 3 12.0
CML 5 20.0
HL 4 16.0
NHL 4 16.0
Total 25 100.0
ALL (20%) and CML (20%) present in malignant group.
VISUAL ACUITY AT PRESENTATION
Vision
Right Eye Left Eye Total
Frequency Percent Frequency Percent Frequency Percent
6/6 -
6/9 13 52.0 13 52.0 26 52
6/12 -
6/18 7 28.0 8 32.0 15 30
6/24 -
CF 5 20.0 4 16.0 9 18
Total 25 100.0 25 100.0 50 100

Out of 25 patient 52% present with good visual acuity (6/6 to 6/9), 30% with reasonably good visual acuity (6/12
to 6/18) and 18% with visual acuity less than 6/24 to CF.

PRE RETINAL HEMORRHAGE

Eyes Total
Right Left
Frequency Percent Frequency Percent Frequency Percent
Pre retinal Absent 21 84.0% 24 96.0% 45 90.0%
Present 4 16.0% 1 4.0% 5 10.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patient 10% of the patient present with pre retinal hemorrhage.
RETINAL HEMORRHAGE
Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Retinal Absent 19 76.0% 13 52.0% 32 64.0%
hemorrhage Present 6 24.0% 12 48.0% 18 36.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patient 36% of the patient present with retinal haemorrhage.
VITREOUS HEMORRHAGE
Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Vitreous Absent 23 92.0% 24 96.0% 47 94.0%
hemorrhage Present 2 8.0% 1 4.0% 3 6.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patient 6% of the patient present with vitreous hemorrhage.
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ROTH SPOT

Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Roth Absent 20 80.0% 19 76.0% 39 78.0%
spot Present 5 20.0% 6 24.0% 11 22.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patient 22% of the patient present with roth spot.
COTTON WOOL SPOT
Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Cotton Absent 16 64.0% 17 68.0% 33 66.0%
stggtl Present 9 36.0% 8 32.0% 17 34.0%
Total 25 100.0% 25 100.0% 50 100.0%
Out of 25 patient 34% of the patient present with cotton wool spot.
PAPILLEDEMA
Eyes
Right Left Total
Frequency Percent Frequency Percent Frequency Percent
Papilledema Absent 24 96.0% 22 88.0% 46 92.0%
Present 1 4.0% 3 12.0% 4 8.0%
Total 25 100.0% 25 100.0% 50 100.0%
Table 1: Distribution of Study Population
Diagnosis Frequency Percentage
Non-malignant 25 50%
Malignant 25 50%
Table 2: Ocular Manifestations in Non-Malignant Group
Manifestation Frequency Percentage
Cotton wool spots 21 42%
Retinal hemorrhage 17 34%
Pre-retinal hemorrhage 12 24%
Papilledema 7 14%
Roth spots 6 12%
Vitreous hemorrhage 3 6%
Table 3: Ocular Manifestations in Malignant Group
Manifestation Frequency Percentage
Retinal hemorrhage 18 36%
Cotton wool spots 17 34%
Roth spots 11 22%
Pre-retinal hemorrhage 5 10%
Papilledema 4 8%
Vitreous hemorrhage 3 6%

DISCUSSION

Out of 50 patients: 50% of the patient presented in
non-malignant and remaining 50% presented in
malignant group. Iron deficiency anemia (24%) was
the most common systemic association in non-
malignant group followed by aplastic anemia (20%),
concurrent with study done by Quadri et al. In
malignant group acute lymphocytic leukemia (20%)
and chronic myelocytic leukemia (20%) was the most
common systemic association similar to study done
by schachat et al.

Age group of 41 to 50 yrs commonly affected in non-
malignant (40%) and in malignant group (72%).
Non-malignant group presented with male
predominance (68%);malignant group of the blood

presented with female predominance (52%) 42% of
the patient presented with good visual acuity in non-
malignant group and in malignant group presented
with 52% of good visual acuity (6/6 to 6/9). 16% of
the patient presented with visual acuity less than 6/24
to CF in non-malignant group and 18 % in malignant
group.

Cotton wool spots (42%) was the common ocular
manifestation in non-malignant group; in malignant
group the most common ocular feature was retinal
haemorrhage (36%) similar to the study result
showed by Holt J.M & Gordensmith, Rubenstein and
Yanoff, Merin S. Least common ocular manifestation
in non-malignant group was vitreous haemorrhage
(6%); in malignant group vitreous hemorrhage
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(6%)and vascular occlusion(6%) was least common
feature.

CONCLUSION

Retinal manifestations are frequently observed in
hematological disorder, making ophthalmological
examination mandatory. Since the ocular fundus
gives an unparalleled direct view of the
hematological disorder thereby the ophthalmologist
by observing the characteristic changes in retina, may
be the first member of the medical team to identify
the hematological disorder. Characteristic findings
are identified on ophthalmoscopy that may give a
clue to underlying systemic disease, thereby allowing
for early referral for treatment by the physician. As
hematological disorder can present with varied
retinal manifestation. So that early referral and timely
intervention not only prevent further visual loss but
also help to preserve whatever useful vision patient
has. Timely intervention also helps in better survival

REFERENCES

1. Dr.G.Ravi Babu M.S1, Dr.L.J.Sandhyavali M.S2, Dr.K.Sree
Divya IOSR Journal of Dental and Medical Sciences (IOSR-
JDMS) e-ISSN: 2279- 0853, p-ISSN: 2279-0861.Volume 15,
Issue 5 Ver. X (May. 2016), PP 44-48
www.iosrjournals.retinopathy in blood dyscrasias case series
and review of literature.

2. Clinical Ophthalmology A Systemic approach Jack J Kanski,
Brad Bowling, edition8, chapter13,page 574-577

3. BLOOD..A review of lesion in optic fundus in various disease
of blood..1959 14:882-891..RICHARD A MARSHALL

4. WEST INDIAN MEDICAL JOURNAL print version ISSN
0043-3144 west Indian med.j.vol.62 no.1 mona jan.2013 case
reports ophthalmic manifestations of haematological disorders

5. Foulds WS: The ocular manifestations of blood diseases.
Trans Ophthalmol oc UK 1963; 83:345

10.

11.

12.

13.
. 16. Fackler, Tamara K. Md*; Bearelly, Srilaxmi Md;Odom,

15.

16.

17.
18.
19.
20.
21.
22.
23.

24.

Kincaid MC, Green WR: Ocular and orbital involvement in
leukemia. Surv Ophthalmol1983; 27:211.

Ohba N, Matsumoto M, Sakeshima M, et al: Ocular
manifestations in patients infected with human T-
lymphotrophic virus type 1. Jpn J Ophthalmol 1989; 33:1.
Wise GN, Dollery CT, Henkind P: The retinal circulation.
New York: Harper & Row; 1971.

Principles and practice of ophthalmology, Albert & jakobiec,
edition3, volume2, chapter 170, pages 2157-2164.

Mowatt, Lizette FRCS, FRCOphth; Matthews, Tim
FRCOphth;Anderson, Ioanne MBBS, FRANZCO; Journal of
Neuro- Ophthalmology. 25(2):113-115, June 2005.

Shimada, Yoshiaki MD; Shibuya, Masayuki MD; Ohki,
Ryutaro MD; Yoneya,Shin MD; Nakamura, Yuichi MD
Journal of Neuro- Ophthalmology. 26(2):117-120, June 2006.
Yeung, Sonia N MD, PhD; Paton, Katherine E MD; Dorovini-
Zis, Katerina MD; Chew, Jason B MB, ChB; White, Valerie
A MD,MHSc) Journal of Neuro-Ophthalmology. 28(1):12-16,
March 2008

OmotiAE, OmotiCE. AnnAfrMed; 2007 Sep; 6(3):89-93

Terry Md; Fekrat,Sharon Md; Cooney,Michael J. Md*
Retina:Volume 26(6)July/August 2006pp 710-712
Ying-Cheng Shen MDa, Chun-Yuan Wang MDa, Tzu-Yu
Huang MDb,Yu-Shing Lo MDc, Shih-Chao Fong MDa and
Yi-Fen Lee MD; American journal of ophthalmology Volume
141, Issue 5, May 2006, pages 948-949a

Kourous A. Rezai, MD; Dean Eliott, MD; Oren Plous, MD;
Jose A. Vazquez, MD; Gary W. Abrams, MD. Arch
Ophthalmol. 2005; 123:702- 70312) Buerk,Bruce M. M.D.;
Tu, Elmer M.D. Cornea.21(6):619-620, August 2002

Molina Garrido et al; Clin Transl Oncol. 2006 Nov; 8(11):835-
6.

Werschnik C et al; Klin Monatsbl Augenheilkd. 2000
Mar;216(3):181-3.

Henchoz L et al; Klin Monatsbl Augenheilkd. 2003
Mar;220(3):189-92

Kormann BA et al; Klin Wochenschr. 1990 Oct 17;
68(20):1027-1031

Shakin EP et al; Arch Ophthalmol. 1988 Apr; 106(4):524-6
Pradhan .S et al;9Am J Ophthalmol. 2006 Mar; 141(3):563-4
Kazuhiro Yamada et al; Am J Ophthalmol; August 2003,
136(2);Pages 380-382

David et al; Am J Ophthalmol; April 2005,139(4); Pages 719-
721.

2436

International Journal of Medicine and Public Health, Vol 16, Issue 1, January-March 2026 (www.ijmedph.org)



