Bone marrow changes in a case of Wilson's
disease- A Case report
Drishti Sachan®, Nashwa Kamal Shroff®, Komal Yadav®, Rajeev Sen®.

! Hematology department, SGT Medical college and research institute,

nashwakamal40@gmail.com

Fecha recepcion: 5/10/2025
Fecha aprobacion: 20/5/2026

Keywords: Wilson’s disease,
bicytopenia,
perinuclear vacuolization.

Abstract

Background: Wilson’s disease is a rare autosomal
recessive disorder of copper metabolism caused by
mutation of ATP7B gene on chromosome 13 result-
ing in excess accumulation of free copper in the liv-
er, brain and eyes.

Case presentation: We describe the case of a twelve
year old boy with Wilson’s disease who developed
bicytopenia. Bone marrow aspirate and biopsy was
subsequently performed and the findings were ob-
served. Informed consent was taken from the pa-
tient before the procedure.

Conclusion: Bone marrow aspirate and biopsy
revealed drug induced suppression of bone mar-
row. Myeloid, erythroid and megakaryocyte series
showed perinuclear vacuolization along with ab-
normal pigment deposition in myeloid precursors.
Close monitoring of hematological parameters is re-
quired while the patient is on treatment.
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INTRODUCTION

Wilson’s disease is a rare autosomal recessive dis-
order of copper metabolism caused by mutation of
ATP7B gene on chromosome 13 resulting in a sys-
temic overload of copper. It is also known as hepa-
tolenticular degeneration (hepato- liver, lenticular-
brain), where the copper is deposited in brain, liver,
kidney, eyes etc!. 1 in 50,000 are diagnosed with
Wilson’s disease®.

The main complications of Wilson’s disease include
brain damage and liver cirrhosis, psychiatric dis-
turbances, i.e., depression, suicidal tendencies, ag-
gressive behaviour motor dysfunction and corneal
opacities®.

Pancytopenia is an unusual initial presentation of
this disease and when present, it diverts the usual
diagnostic algorithm, thus delaying the treatment.4
Here we describe case of a 12 year old boy with Wil-
sons Disease who initially presented with neuropsy-
chiatric symptoms and bicytopenia.
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CASE PRESENTATION

A 12 year old boy was presented to the paediatric
department with major complaint of difficulty in
movements of all 4 limbs since last 5-6 months.

The child was apparently well about 5-6 months back
when parents suddenly noted that he started devel-
oping weakness in both hands, more prominently
noticed while writing in school, which gradually
progressed to difficulty in walking, weakness of low-
er limbs, abnormal smiling at inappropriate times,
irritable behaviour, difficulty in swallowing as they
noticed that the child has started to eat very slowly
associated with decreased performance in school.
They took the child to multiple practitioners, but
there was no relief of any symptoms. His psycho-
logical evaluation report showed his total score on
VSMS (SQ=77%) which indicated age-inappropri-
ate social maturity, self- management and indepen-
dence in adaptive skills/ activities of daily living.
Investigations such as MRI brain was suggestive of
abnormal signal alteration in bilateral basal ganglia,
thalami, mid-brain and pons with small patchy sig-
nal alteration in bilateral middle frontal cortical re-
gions, favouring Wilson’s disease. The boy had past
history of dengue fever about 4 months before the
onset of present condition. One of his elder siblings
died 2.5 years back, at 13 years of age with jaundice
but the cause was unknown.

Clinical examination revealed conscious and alert
child with abnormal smiling, ataxia, dysarthria, dys-
phagia, intentional tremors and Kayser- Fleischer
rings.

The child underwent certain investigations result
of which revealed (hemoglobin 11 gm/dl), leucope-
nia (TLC 3030/cumm), thrombocytopenia (plate-
let count -1x 10°/L). RBC count and hematocrit
(31.3%) was also reduced. RBC indices and RDW
was within normal limits (MCV- 86.0, MCH-28.2,
MCHC- 32.9, RDW- 14.4). Peripheral blood smear
examination revealed normocytic normochromic
RBCs, leucopenia and thrombocytopenia (bicyto-
penia). Prothrombin time was 13.60 sec and acti-
vated partial thromboplastin time was raised (37.10
sec). Serum iron profile was normal. Liver function
tests showed normal bilirubin with marked increase
in alkaline phosphatase (311 U/l) and other relevant
parameters were within normal range. Serum lipase
451 U/L and serum amylase 127 U/L were elevat-
ed. Serum ceruloplasmin was <9.58 mg/dl (normal
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18-50 mg/dl) and 24 hr urinary copper report was
107.91 microgram/day (normal 3-50 ug/day).
Ultrasound of the abdomen showed heterogeneous-
ly hypoechoic echotexture of liver with raised peri-
portal echogenicity and splenomegaly. Patient was
diagnosed as Wilsons disease and started on peni-
cillamine therapy. Even after this therapy, the con-
dition did not improve. Post therapy investigations
revealed further leucopenia -2580/cumm (earlier
3030/cumm) and thrombocytopenia, 75,000/ pL
(earlier 1x 10°/L). The child underwent bone mar-
row aspiration and bone marrow biopsy for a de-
tailed examination.

Bone marrow aspirate showed 30 % cellularity,
which was hypocellular for this age. M:E ratio was
1.5:1 and myelogram revealed 30 % erythroid se-
ries, 45 % myeloid cells, normal number of lym-
phocytes and other cells. Erythroid and myeloid se-
ries revealed chromatin clumping, pyknotic nuclei
and perinuclear vacuolization. Abnormal granule
deposition is also noted in some cells of myeloid
series. Megakaryocytes were normal in number
and perinuclear vacuolization was noted. Iron stain
was grade-4 with presence of large granules of iron
in small clumps within the bone marrow particles.
Bone marrow biopsy showed similar findings and
reticulin was grade-2. Both aspirate and biopsy re-
vealed drug induced toxic suppression of bone mar-
row. (Figures -1-5)

DISCUSSION

In Wilson’s disease, serum copper and serum ceru-
loplasmin are less than normal and in response to
penicillamine treatment, urinary copper excretion
is initially markedly increased. Copper deficiency
plays a significant role in the developement of bone
marrow cytopenias in patients with Wilson’s dis-
ease, especially as a consequence of overtreatment
with copper chelation therapy or excessive zinc
supplementation. In Wilson’s disease, the standard
treatment involves copper chelators (such as penicil-
lamine) and/or zinc, which reduce copper accumu-
lation. However, excessive chelation or high-dose
zinc can cause copper deficiency (hypocupremia)®®.
Copper is a crucial cofactor for enzymes involved in
hematopoiesis, including cytochrome oxidase and
ceruloplasmin ferroxidase, which are essential for
iron metabolism and erythropoiesis”. Due to cop-
per deficiency in Wilson’s disease patients, bone
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Figure 1. Bone marrow aspirate (scanner view-4x). Figure 2. Bone marrow aspirate showing perinuclear
vacuolization in myeloid and erythroid series, 40x [red arrow]. Figure 3. Bone marrow aspirate showing
perinuclear vacuolization in megakaryocyte,40x [red arrow]. Figure 4. Iron stain- Grade 4. Figure 5. Bone
marrow biopsy showing hypocellular marrow for age.

Factor Impact on Bone Marrow
Copper deficiency Trilineage dysplasia,
vacuolization

Clinical Manifestation Reversibility

Anemia, neutropenia, £
thrombocytopenia

Yes, with copper repletion

Hemolysis, membrane
damage

Copper overload

Hemolytic anemia,
thrombocytopenia

No (toxicity)

marrow changes such as vacuolization of erythroid
and myeloid precursors and sometimes ringed sid-
eroblasts is observed5. Patients on chelation thera-
py who develop unexplained cytopenias often show
bone marrow dysplasia due to copper deficiency.
Hematological abnormalities (anemia, neutropenia)
improve with copper supplementation and/or cessa-
tion of excessive zinc or chelation therapy. In Wil-
son’s disease, serum copper and ceruloplasmin are
low, so diagnosing copper deficiency relies on clini-
cal context, bone marrow findings, and response to
copper supplementation rather than serum copper
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levels alone. Repeated checking of blood counts in
WD patients on chelation or zinc therapy is recom-
mended to detect early signs of cytopenias, which
may indicate impending copper deficiency.

In conclusion, copper deficiency is a recognized, re-
versible cause of bone marrow cytopenias in wilsons
disease, particularly in the context of overtreatment.
Regular monitoring of hematological parameters is
crucial in patients undergoing chelation therapy to
prevent and promptly address drug induced compli-
cations.
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