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Abstract

oedema fluctuated.

some of the clinical features and course of disease.

Background: Bone marrow transplantation retinopathy is a rare condition affecting the posterior pole. The purpose
of this case report is to highlight the possible risk factors and clinical features.

Case presentation: A 19y old male with relapsed and refractory acute lymphoblastic leukaemia was admitted
under haematology with pyrexia of unknown origin. At the time of his admission, he reported bilateral and
sequential visual impairment for 2 days. On examination, there was bilateral profound retinopathy across the
posterior poles. This was symmetrical and with associated macular oedema. Infective aetiology was excluded and
cyclosporine was stopped. Although no definitive treatment was initiated the visual acuity improved whilst macular

Conclusion: BMT and chemotherapy can cause ocular complications but these are usually confined to the anterior
segment. Posterior segment complications in the form of retinopathy is very rare. We report this case to highlight
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Background
Acute lymphoblastic leukaemia (ALL) is a malignancy of
the lymphoid progenitor cells in the bone marrow, blood
and extra medullary sites. It affects both children and
adults with a peak prevalence between the ages of 2 and
5 years [1, 2]. It is the most common childhood malig-
nancy [3]. With medical advances the survival rates have
improved to around 90% [2]. Approximately 60% of chil-
dren are in complete remission at 5 years from initial diag-
nosis.2 In adults the prognosis is far less favourable [4, 5].

In the past few decades the treatment protocols have
been extensively revised and the main treatment is
chemotherapy [4, 5]. BMT is an established treatment
for high-risk patients and patients with relapsed or
refractory disease [4]. Before infusing the bone marrow
patients receive high-dose chemotherapy, this may be an
combined with total body irradiation [6]. The aim of this
is to destroy host malignant tissue and minimise rejec-
tion [6].

Treatment can lead to ocular complications such as
keratoconjunctivitis sicca, cataracts and conjunctival
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graft-v-host disease (GVHD) [6, 7]. Keratoconjunctivitis
sicca may lead to corneal problems such as microbial
keratitis and therefore requires prompt diagnosis and
treatment. GVHD can result in chronic disease which
can be challenging to manage.

Rarely BMT results in posterior segment problems
and often these maybe of infective origin or due to cyto-
toxic medication such as cyclosporin [7, 8]. BMT can
also lead to non- progressive retinopathy with macular
oedema however this is usually a diagnosis of exclusion.
The aetiology of BMT retinopathy is thought to be
multifactorial [9] and patients tend to have favorable vis-
ual outcomes with no sequelae. There is no established
treatment for this condition and the retinopathy can re-
solve spontaneously [9]. Here we report a case of BMT
associated retinopathy in a young man.

Case presentation

A 19y old male with relapsed and refractory ALL was ad-
mitted under haematology with pyrexia of unknown ori-
gin. At the time of his admission, he reported sequential,
bilateral visual impairment that had started 2 days previ-
ously. There was no accompanying redness, pain, photo-
phobia, photopsia or floaters. His past medical history
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involved total body irradiation, chemotherapy and, 4
months previously BMT to treat the ALL. There was no
previous ocular or family history of note. His medication
included cyclosporine to prevent BMT rejection, and
prophylactic posaconazole and acyclovir. At the time of eye
clinic review his bloods were Hb- 8.2 g/dL, plt-18 x 10 ° /L
and WCC- 0.1 x 10°/L. PCR from peripheral blood for viral
DNA tested negative for EBV, CMV and ADV.

On examination Snellen acuity was reduced to 6/36
on the right and 6/24 on the left. The anterior segments
were normal. There was no anterior chamber (AC) ac-
tivity or vitritis and the intraocular pressures were nor-
mal. Dilated fundus examination showed bilateral and
symmetrical retinopathy with cotton wool spots and ret-
inal haemorrhages across the posterior pole with relative
sparing of the peripheral retina. Cystoid macular oedema
in both eyes, with sub-retinal fluid in the right eye, was
noted on optical coherence tomography (OCT) imaging.
The central sub-field thickness (CST) was 557 pm and
603 pum in the right and left eyes. Imaging findings are
shown below in the colour fundus pictures and OCT
images (Fig. 1).

Management
Given the pyrexia of unknown origin and the above fun-
dus findings an urgent AC tap was arranged to exclude
viral retinitis. This was negative for CMV, HSV, VZV
and EBV DNA. Given the persistent visual impairment
but without an obvious infective aetiology, cyclosporine
was stopped under haematology guidance, as this can be
retinotoxic, and 40 mg of oral steroids commenced.
Vision subjectively started to improve over the subse-
quent 3—4 days despite no resolution of cystoid macular
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oedema. Two weeks after presentation, the CST was
815 pm in the right eye and 1016 um in the left eye des-
pite an improvement in VA. Oral steroids were slowly
tapered down and stopped over a period of 4 weeks. The
cyclosporine was not restarted. The vision continued to
improve to 6/9 in the right and 6/6 in the left accom-
panied by the resolution of macular oedema over several
months. This improvement did not coincide with haem-
atological normalisation.

Sadly over the course of the subsequent few months,
the patient’s systemic health deteriorated and he died as
a result of pulmonary complications.

Discussion
Organ transplant is more likely to result in ocular compli-
cations involving the anterior segment such as keratocon-
junctivitis sicca, conjunctival graft-versus-host disease and
superficial punctate erosions [6, 7, 10]. Keratoconjunctivitis
sicca is a potential complication in around 50% of patients
typically presenting 6 months after transplantation [10].
Posterior segment complications are fortunately rare
but visually significant. A study based in a tertiary refer-
ral unit reported posterior segment complications to be
as high as 12.8% [8] The exact aetiology of BMT retin-
opathy has not been defined but can be divided broadly
into three categories; infection, microvasculopathy and
haematological abnormalities [7]. Histopathalogical stud-
ies confirm an ischaemic process with capillary endothe-
lial loss but no obvious sequel [9]. The visual prognosis
is generally good with resolution of retinopathy and res-
toration of vision in few months as highlighted in this
case [7, 8].

Fig. 1 Fundus photographs and macular OCT images showing the extent of retinopathy
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BMT retinopathy is a sight threatening bilateral and
symmetrical disease of a multifactorial origin. It tends to
occur within the first 6 months of transplantation. Con-
tributing factors include toxicity e.g. from cyclosporine,
or high dose chemotherapy, severe haematological ab-
normality, total body irradiation and infection e.g. toxo-
plasmic retinochoroiditis although this is reported to be
very rare [7, 8]. Literature suggests complete resolution
within a few months without any neovascularisation but
little is known about treatment [8, 9].

4,
Conclusion 5.
To summarise, we report a very rare case of BMT retinop- .

athy in a patient with refractory ALL. Our patient pre-
sented with poor central vision and was found to have 7.
retinopathy with associated macular oedema. During the
follow up period the vision started to improve despite ¢
fluctuating macular oedema and without any definitive

treatment. There is limited literature on the subject and
thus our understanding of the disease remains incomplete.
We hope that by reporting this case we can highlight the 10.

typical features associated with BMT retinopathy.

Abbreviations

AC: Anterior chamber; ADV: Adenoviral; ALL: Acute lymphoblastic leukaemia;
BMT: Bone marrow transplantation; CMV: Cytomegalovirus; CST: Central sub-
field thickness; EBV: Epstein-Barr virus; GVHD: Graft versus host disease;

Hb: Haemoglobin; HSV: Herpes simplex virus; OCT: Optical coherence
tomography; Plt: Platelets; VA: Visual acuity; VZV: Varicella zoster virus;

WCC: White cell count

Funding

This supplement and the meeting on which it was based were sponsored
by Novartis (tracking number OPT17-C041). Novartis did not contribute to
the content and all authors retained final control of the content and editorial
decisions. Novartis have checked that the content was compliant with the
Association of the British Pharmaceutical Industry Code of Practice.

Availability of data and materials
All data generated or analysed during this study are included in this
published article.

About this supplement

This article has been published as part of BMC Ophthalmology Volume 18
Supplement 1, 2018: The Novartis Ophthalmology Case Awards 2017. The full
contents of the supplement are available online at https.//bmcophthalmol.
biomedcentral.com/articles/supplements/volume-18-supplement-1.

Authors’ contributions

Page 21 of 58

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Published: 14 September 2018

References

Pui C, LRobison L, et al. Acute lymphoblastic Leukaemia. Lancet. 2008;
371(9617):1030-43.

Inaba H, Greaves M, et al. Acute Lymphoblastic Leukaemia. The Lancet.
2013;381(9881):1943-55.

Poplack DJ. Acute Lymphoblastic Leukaemia, New Directions in Cancer
Treatment; 1989. p. 546-51.

Terwilliger T, Abdul-Hay M. Acute lymphoblastic leukemia: a comprehensive
review and update. Blood Cancer Journal. 2017,7:e577.

Jabbour E, O'Brien S, et al. New insights into the pathophysiology and
therapy of adult acute lymphoblastic leukemia. Cancer. 2015;121:2517-28.
Livesey SJ, Holmes JA, et al. Ocular complications of bone marrow
transplantation. Eye. 1989;3:271-376.

Moon SJ, Mieler WF. How Organ Transplants Can Affect the Posterior
Segment. Rev of Ophthalmol. Sept 2004. https.//www.reviewofophthalmo
logy.com/article/how-organ-transplants-can-affect-the-posterior-segment.
Coskuncan NM, Jabs DA, et al. The eye in bone marrow transplantation. VI.
Retinal complication. Arch Ophthalmol. 1994;112:372-9.

Webster AR, Anderson JR, et al. Ischaemic retinopathy occurring in patients
receiving bone marrow allografts and campath-1G: a clinicopathological
study. Br J Ophthalmol. 1995;79(7):687-91.

Wang Y, Ogawa Y, et al. Ocular surface and tear functions after topical
cyclosporine treatment in dry eye patients with chronic graft-versus-host
disease. Bone Marrow Transplantation. 2008;41:293-302.

MM was the Consultant in charge for the case and therefore managed the
patient and established the differential diagnosis. Both authors read and
approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Informed written consent had been obtained from the patient.

Competing interests
The authors declare that they have no competing interests.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://bmcophthalmol.biomedcentral.com/articles/supplements/volume-18-supplement-1
https://bmcophthalmol.biomedcentral.com/articles/supplements/volume-18-supplement-1
https://www.reviewofophthalmology.com/article/how-organ-transplants-can-affect-the-posterior-segment
https://www.reviewofophthalmology.com/article/how-organ-transplants-can-affect-the-posterior-segment

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Management

	Discussion
	Conclusion
	Abbreviations
	Funding
	Availability of data and materials
	About this supplement
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

