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  BACKGROUND 
 Aplastic anaemia is a rare disorder characterised by pancy-
topenia and a hypocellular bone marrow. The pathophysi-
ology is believed to be idiopathic or immune-mediated 
with active destruction of haematopoietic stem cells, in the 
absence of infi ltrative bone marrow disease. 1  

 Ocular manifestations are common in aplastic anaemia 
with 70% of patients affected clinically in one or both 
eyes. Fundus fi ndings include retinal and preretinal haem-
orrhages, Roth’s spots, vitreous haemorrhage, cotton wool 
spots and optic disc swelling. Retinal veins become dilated 
and tortuous, with the degree of retinal vein dilatation cor-
relating with the severity of anaemia. 2  

 Our patient presented with sudden onset of bilateral 
severe visual loss a few hours following a diagnostic bone 
marrow biopsy, during which he admitted he was holding 
his breath. 

 Severe anaemia results in diminished capillary oxy-
genation, producing increased vascular permeability and 
ultimately extravasation of blood and its products. 3  A sud-
den increase in intravascular pressure caused by valsalva 
manoeuvre leads to the leakage of blood into the retina, 
this was aggravated by the associated thrombocytopenia. 

 Through this report we would like to highlight the 
importance of fundus examination in patients with aplas-
tic anaemia to identify its harmful effects on retinal vas-
culature and the benefi cial effects of neodymium-doped 
yttrium aluminium garnet (Nd:YAG) laser posterior hyaloi-
dotomy for successful and rapid clearance of large premac-
ular haemorrhages.  

  CASE PRESENTATION 
 A 24-year-old Caucasian male was referred urgently by the 
haematologist with sudden onset of bilateral severe pain-
less loss of vision noticed by the patient a few hours after a 

diagnostic bone marrow biopsy. The patient admitted that 
he was holding his breath during the entire procedure. He 
was under investigation by the haematologists for severe 
anaemia and thrombocytopenia following an acute attack 
of hepatitis 2 months ago. 

 Medical history – he fi rst presented to the hospital 2 
months ago with a 4-day history of jaundice, dark urine 
and pale stools. He was a university student and had no 
risk factors like intravenous drug use, high-risk sexual activ-
ity, recent travel, blood transfusion or exposure to toxins/
drugs. Blood investigations done at the time showed pro-
found transaminitis and hyperbilirubinaemia with alanine 
aminotransferase of 2768 U/l, aspartate aminotransferase 
1778 U/l and total bilirubin of 270 micromol/l. Viral serol-
ogy markers and for hepatitis (hepatitis A virus (HAV), 
hepatitis B virus (HBV), hepatitis C virus (HCV), hepatitis 
D virus (HDV) and hepatitis E virus (HEV)), cytomegalovi-
rus, Epstein bar virus, transfusion transmitted virus, HIV 
and parvovirus B19 were negative classifying it as acute 
seronegative hepatitis. Liver biopsy showed acute lobular 
hepatitis with mild infl ammation. 

 On eye examination, his best-corrected visual acuity in 
both eyes was hand movements. There was marked con-
junctival pallor. Anterior segment examination was unre-
markable with normal pupillary reactions and intra ocular 
pressure. 

 Dilated fundus examination revealed a healthy optic disc 
with large bilateral preretinal subhyaloid haemorrhages of 
about 5 disc diametres obscuring the macula, multiple scat-
tered retinal haemorrhages and Roth’s spots  (  fi gure 1 ).   

  INVESTIGATIONS 
 Full blood counts and blood fi lm showed severe pancy-
topenia with haemoglobin–5.8 g/dl, white cell count–
2.7×10 9 /l, neutrophil – 1.2×10 9  platelets count – 15×10 9 /l 
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and reticulocyte count – 17×10 9 /l. Immunologic testing 
of peripheral blood showed an increase in CD8+ T lym-
phocytes indicating activation of cytotoxic T cells. Other 
tests including vitamin B12, folate, serum iron, ferritin 
and ceruloplasmin were normal excluding other causes 
of anaemia. Peripheral blood cytogenetics for Fanconi’s 
anaemia was negative. Autoimmune-disease evaluation 
like antinuclear antibody and anti-dsDNA for evidence of 
collagen-vascular disease was negative. Fluorescent in situ 
hybridisation did not show any deletions of 5 and 7 chro-
mosomes thereby excluding myelodysplastic syndrome. 
A CT scan of the abdomen was normal with no signs of 
organomegaly or lymphadenopathy. A diagnostic bone 
marrow biopsy confi rmed aplastic anaemia (<5% cellular-
ity) and the haematologists made a diagnosis of hepatitis 
associated aplastic anaemia.  

  TREATMENT 
 The patient was on broad-spectrum antibiotics and 
antifungal agents to avoid secondary infection due to 
severe neutropenia. He was started on immunosuppres-
sive therapy, as he did not have an HLA-matched related 
donor. 

 After stabilising his haematological status with multiple 
red blood cell (RBC) and platelet transfusions, he under-
went Nd:YAG laser posterior hyaloidotomy to both eyes. 
The beam was focused on the posterior hyaloid membrane 
and a single burst of 5 mJ was used after which the blood 
immediately began to drain from the preretinal haemor-
rhage into the vitreous cavity  (  fi gure 2 ).   

  OUTCOME AND FOLLOW-UP 
 Dilated fundus examination after 2 days showed blood 
to be draining from the preretinal haemorrhages into the 
vitreous and therefore no further Nd:YAG laser was indi-
cated. At 1 month follow-up, his vision in the right eye–6/9 
and left eye – 6/12. 

 Fundus photos showed small residual subretinal fi bro-
sis and some residual haemorrhages outside the macula 
 (  fi gure 3 ). The blood in the vitreous had resolved spon-
taneously over a period of 1 month. Optical coherence 
tomography of both eyes at 1 month post Nd:YAG treat-
ment showed a healthy macula confi rming that preretinal 
subhyaloid macular haemorrhages had not affected the 
macula  (  fi gure 4 ).   

 There were no complications as a result of the laser 
treatment and his vision improved to 6/6 in right eye and 
6/9 in left eye at the last follow-up visit at 3 months. 

 He was under regular follow-up by the haematologists 
and was showing consistent, albeit incomplete recovery 
with immunosuppressive therapy.  

  DISCUSSION 
 Aplastic anaemia is a life-threatening condition associated 
with a hypoplastic ‘fatty or empty’ bone marrow and glo-
bal dyshematopoiesis. It can be inherited but it is more 
commonly acquired. The pathophysiology is believed to 
be idiopathic or in most cases, aplastic anaemia behaves 
as an immune-mediated disease. Cellular and molecular 
pathways have been mapped in some detail for both effec-
tor (T lymphocyte) and target (haematopoietic stem and 

 Figure 1    Large bilateral preretinal subhyaloid haemorrhages obscuring the macula, multiple scattered retinal haemorrhages and Roth’s 
spots.    

 Figure 2    Blood draining from the preretinal haemorrhages into the vitreous cavity immediately following a single burst of Nd:YAG laser.    
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progenitor) cells. 1   4  The abnormal immune response may 
be elicited by environmental exposures to chemicals (ben-
zene), drugs (chloramphenicol, penicillamine, gold, etc.), 
viral infections, autoimmune diseases, endogenous anti-
gens generated by genetically altered bone marrow cells 
and even pregnancy. 4   5  A small fraction of genes involved in 
pancytopenia have been represented by the congenital bone 
marrow failure syndromes like Fanconi’s anaemia, dyskera-
tosis congenita and Shwachman-Diamond syndrome. 6  

 Hepatitis-associated aplastic anaemia is a distinct vari-
ant of acquired aplastic anaemia that usually follows an 
episode of seronegative hepatitis leading to bone marrow 
failure and pancytopenia. 1   4  This syndrome shows a stere-
otypical pattern; most often affecting young males, the 
hepatitis generally follows a benign course, but the onset 
of aplastic anemia 2 to 3 months later can be explosive and 
is usually fatal if untreated. 

 The aetiology of this syndrome has been attributed to 
various hepatitis and non-hepatitis viruses. Several hepati-
tis viruses such as HAV, HBV, HCV, HDV, HEV and hepati-
tis G virus and viruses other than the hepatitis viruses such 
as parvovirus B19, cytomegalovirus, Epstein bar virus, 
transfusion transmitted virus and non-A–E hepatitis virus 
(unknown viruses) has also been documented to develop 
the syndrome. However, in a majority of cases, the princi-
pal cause of hepatitis remains unknown and despite inten-
sive and sophisticated efforts, an infectious agent has yet 
to be identifi ed. 4   7   8  

 Several characteristics of this syndrome including clini-
cal features, severe imbalance of the T cell immune sys-
tem and response to immunosuppressive therapy suggest 
an immune-mediated mechanism to be implicated in its 
pathogenesis. 9  No association of hepatitis-associated 
aplastic anaemia has been found with blood transfusions, 

 Figure 3    Fundus photos at 1-month follow-up showing small residual subretinal fi brosis and some residual haemorrhages outside the 
macula. The blood in the vitreous had resolved spontaneously.    

 Figure 4    OCT scan of both eyes at 1-month post Nd:YAG treatment showing a healthy macula (above right and below left eye).    
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drugs and toxins. Besides hepatitis, non-hepatitis viruses 
and immunological mechanisms as causative agents of 
the disorder, telomerase mutation, a genetic factor has 
also been predisposed for the development of aplastic 
anaemia. 6  

 As with our patient the hepatitis was clinically indis-
tinguishable from a typical viral hepatitis, but no specifi c 
cause could be identifi ed. 

 Anaemia produces retinal ischemia when it is sud-
den or severe so that auto regulatory adaptation cannot 
occur. Retinal manifestations tend to localise to the pos-
terior pole and often manifest when the haemoglobin 
level is lower than 7 g/100ml. Interestingly, children with 
a similar severity of anaemia seem to be more resistant 
to the development of anaemic retinopathy than adults. 
Preretinal and vitreous haemorrhages occur almost exclu-
sively in patients with combined anaemia and thrombo-
cytopenia. 10  The other common causes of subhyaloid or 
macular haemorrhage are valsalva retinopathy and Terson 
syndrome. In addition, such haemorrhages may occur 
secondary to vascular diseases such as arteriosclerosis, 
hypertension, retinal artery or vein occlusion, diabetic 
retinopathy, retinal macroaneurysm, chorioretinitis, blood 
disorders, shaken baby syndrome, age-related macular 
degeneration and can also occur spontaneously or as a 
result of blunt trauma. 11  

 Premacular subhyaloid haemorrhage produces sudden, 
profound visual loss that may be prolonged if untreated. 
Spontaneous resorption of blood entrapped in the sub-
hyaloid space may take months and result in permanent 
visual impairment due to pigmentary macular changes, 
formation of epiretinal membranes and toxic damage 
to the retina from prolonged contact with haemoglobin 
and iron. 12   13  

 Different techniques have been used to treat premacu-
lar haemorrhage including pars plana deep vitrectomy and 
pneumatic displacement of haemorrhage by intravitreal 
injection of gas and tissue plasminogen activator. 14  

 The application of the Q-switched Nd:YAG laser for 
drainage of a premacular subhyaloid haemorrhage into 
the vitreous was fi rst described by Faulborn 15  in 1988 for 
an eye with diabetic retinopathy. Nd:YAG laser treatment 
creates a focal opening enabling drainage of entrapped 
premacular subhyaloid blood into the vitreous gel. Hence, 
the obstructed macular area is cleared and absorption of 
blood cells may be facilitated. It results in rapid visual 
recovery and has good outcomes especially in patients 
with valsalva retinopathy. 12   13  This is particularly impor-
tant in young, economically active patients whose visual 
requirements might indicate early treatment. However, 
the pretreatment duration of haemorrhage is of prog-
nostic importance. Nd:YAG laser is best done within 4 
weeks, as with time the haemorrhage turns yellowish due 
to degeneration of haemoglobin and the clotted blood is 
unlikely to drain into the vitreous gel despite successful 
perforation. 13  

 Although rare, reported complications with Nd:YAG 
laser include epiretinal membrane formation with internal 
limiting membrane wrinkling, 16  macular hole formation 
and retinal detachment from pre-existing retinal breaks in 
a myopic patient. 12  

  Learning points 

 ▶    In severe anaemia the retinal endothelial cell 
integrity is jeopardised by ischemia, vessel wall 
dilatation (stretch) and increased blood fl ow (shear 
stress) allowing easier seepage of RBC’s through 
interendothelial junctions when platelets that act as 
endothelial ‘plugs’ are defi cient.  
  Increasing intravascular pressure by oculo-digital  ▶

massage or valsalva manoeuvres can enhance the 
leakage of blood into the retina. These patients should 
therefore be advised to refrain from such activities to 
prevent ocular morbidity.  
  Co-ordination of medical and surgical care with  ▶

the haematology service is advisable to stabilise 
haematologic parameters prior to undertaking a vitreo-
retinal procedure.  
  Nd:YAG laser posterior hyaloidotomy is a useful  ▶

outpatient procedure for successful clearance of 
large premacular haemorrhages that offers patients 
rapid recovery of visual acuity and the avoidance of 
more invasive intraocular surgery. This is particularly 
important for patients with poor vision in their fellow 
eye and patients requiring rapid visual rehabilitation to 
be able to continue working.      
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