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The paediatric patient with massive splenomegaly often poses a 
diagnostic challenge. While the list of conditions associated with 
splenomegaly is extensive, massive enlargement of the spleen is seen 
in few conditions.[1,2] In resource-limited countries, the most common 
cause is infection such as chronic malaria, visceral leishmaniasis and 
schistosomiasis. Lysosomal storage disorders represent a rare cause 
of massive splenomegaly. Gaucher disease (GD), the most common 
storage disorder, is caused by inherited mutations of the lysosomal 
enzyme glucocerebrosidase gene (GBA1), resulting in accumulation 
of the substrate glucocerebroside in the cells of the macrophage-
monocyte system. Owing to its rarity, diagnostic delays can lead to 
life-threatening complications.[3] We describe the investigation and 
management of a 15-year-old child with type 1 GD who presented 
with massive splenomegaly.

Case report
A 15-year-old boy of black African ethnicity presented with abdominal 
distention, loss of appetite, loss of weight and fatigue for a duration 
of 2 years. He had a significant travel history in the past 6 months to 
Mozambique. He had no significant past medical history or family 
history. On examination he was pale. On abdominal examination 
there was marked distension, a 21 cm non-tender splenomegaly and 
a 10 cm non-tender hepatomegaly (Fig. 1).

All other systems were within normal limits, including findings on 
neurological examination. The patient’s weight and height plotted on 
the –2 z-score on the World Health Organization growth charts. He 
was admitted to an academic paediatric unit and was evaluated by 
haematology, infectious disease and genetics subspecialties.

Initial laboratory studies revealed severe anaemia and moderate 
thrombocytopenia (Table 1). Radiological investigations included a 
chest radiograph, an ultrasound scan and a computed tomography 

(CT) scan of the abdomen. The ultrasound scan showed massive 
hepatosplenomegaly. There was reversed flow in the portal vein 
and splenic veins. CT showed an enlarged liver (173 mm) and 
spleen (27  mm) and a dilated portal vein (19 mm). Subsequently, 
liver biopsy and bone marrow biopsy were performed. Histological 
assessment of the liver revealed prominent macrophage infiltration of 
the sinusoidal and portal tracts. The bone marrow biopsy also showed 
increased macrophage activity. All lineages were present. Initially the 
presence of Gaucher cells was missed on the bone marrow biopsy 
specimen. On subsequent review, very occasional Gaucher cells 
were reported (Fig. 2.). A multiplex lysosomal storage disease 
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Fig. 1. Marked abdominal distention with hepatosplenomegaly.
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screening assay was performed, and the sample was referred to an 
international genetics laboratory for genetic analysis. The diagnosis 
of GD was confirmed by reduced beta-glucocerebrosidase activity 
and heterozygous mutations in the GBA1 gene (new nomenclature 
c.222_224del p.(Thr75del) and c.259C>T p.(Arg87Trp)).

The patient was transferred to a dedicated paediatric haematology 
unit. Enzyme replacement therapy with imiglucerase (Cerezyme; 
Sanofi Genzyme, USA) was commenced at the recommended 
dose of 40 U/kg every second week. The family was referred for 
genetic counselling. The patient’s response to therapy was monitored 
regularly with clinical evaluation, laboratory tests including a full 
blood count, biomarkers of disease activity including chitotriosidase 

and glucosylsphingosine (lyso-Gb1), and radiological evaluation of 
the liver and spleen.

This study was approved by the Human Research Ethics Committee 
of the University of the Witwatersrand (ref. no. M200994).

Discussion
GD is a rare but important differential diagnosis for massive 
splenomegaly. The incidence of GD is ~1:50 000 - 1:100 000 in the 
general population. GD occurs in all ethnic groups in South Africa 
(SA), with a higher associated incidence in Ashkenazi Jews.[3] It is 
divided into three clinical types, of which type 1 (non-neuronopathic) 
accounts for the majority. All three types are caused by mutations 

Table 1. Key laboratory findings
Parameter Values Reference intervals
Haematology

White cell count (× 109/L) 5.36 3.9 - 10.40
Haemoglobin (g/dL) 8.5 13.4 - 17.5
Haematocrit (L/L) 0.22 0.35 - 0.49
Mean cell volume (fL) 84.0 80 - 96
Platelets (× 109/L) 80 171 - 388
Neutrophils (× 109/L) 2.15 2.0 - 7.5
Monocytes (× 109/L) 0.29 0.2 -0 .8
Lymphocytes (× 109/L) 2.09 1.5 - 4.0
Eosinophils (× 109/L) 0.02 0.04 - 0.4
Basophils (× 109/L) 0.02 0.0 - 0.1
Corrected reticulocyte count (%) 2.76 0.50 - 2.00
Malaria antigen test Negative
Immunoglobulin G (g/L) 30.56 7.16 - 17.11
Immunoglobulin A (g/L) 2.41 0.47 - 2.49
Immunoglobulin M (g/L) 1.46 0.15 - 1.88
International normalised ratio 1.32 0.9 - 1.1
Partial thromboplastin time (s) 27.0 26.2

Biochemistry
Corrected calcium (mmol/L) 2.20 2.12 - 2.50
Magnesium (mmol/L) 0.78 0.66 - 0.95
Phosphate (mmol/L) 1.41 0.95 - 1.65
Thyroid-stimulating hormone (IU/L) 4.21 0.51 - 4.30
Free T4 (pmol/L) 17.3 12.6 - 21.0
Parathyroid hormone (pmol/L) 0.6 1.6 - 6.9
Total bilirubin (µmol/L) 11 5 - 21
Direct bilirubin (µmol/L) 5 0 - 3
Total protein (g/L) 83 57 - 80
Albumin (g/L) 43 32 - 47
Alkaline phosphatase (IU/L) 62 74 - 390
Gamma-glutamyl transferase (IU/L) 21 8 - 61
Alanine transaminase (IU/L) 20 5 - 30
Aspartate transaminase (IU/L) 57 0 - 39

Diagnosis
Beta-glucocerebrosidase enzyme activity (nm/L) 0.79 >1.75

GBA1 mutations Heterozygous
Biomarkers

Ferritin (ng/mL) 799 20 - 200
Angiotensin-converting enzyme (U/L) 727 8 - 52
Chitotriosidase (nmol/h/mL) 24 921.6 3 000 - 35 000*
Glucosylsphingosine (lyso-Gb1) (ng/mL) 410.0 ≤6.8

*Gaucher disease reference interval.
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in the GBA1 gene. More than 860 different mutations have been 
identified, which explains the various clinical presentations of GD.[4]

The majority of paediatric patients present with symptoms and 
signs in the first and second decades of life (Table 2).[5] Delayed 
diagnosis is characteristic for GD because the diagnosis is often not 
considered, leading to unnecessary investigations. The major systems 
involved in type 1 are the hepatic, splenic, skeletal, pulmonary 
and haematological systems. Absence of early-onset neurological 
involvement is necessary for the diagnosis of type 1. The clinical 
presentation and the severity of the disease are heterogeneous. Patients 
may be asymptomatic or, as in the case of the proband, present in 
childhood with significant clinical complications.[6] Fatigue has been 
described in 50% of patients, which may affect school performance. 
In children, delayed growth is also common. Splenomegaly, which is 
often massive, is observed in >90% of patients, but splenic rupture 
rarely occurs. Hepatomegaly is also noted in 60 - 80% of patients. At 
diagnosis, >80% of patients have signs of bone involvement affecting 
the bone marrow and/or structural compartments. This is one of 
the most disabling long-term complication of GD, often associated 
with acute painful bone crises, impaired mobility and reduced 
functionality. Mild mucocutaneous bleeding is also a common 
finding at presentation. Anaemia, which is usually moderate, is 

observed in 20 - 50% of patients and thrombocytopenia in 60 - 
90%. Leukopenia, however, is unusual. Rarely, patients present with 
interstitial lung disease caused by infiltration of the lungs by Gaucher 
cells.

In patients with the above clinical features of GD, the gold standard 
for diagnosis is demonstration of reduced beta-glucocerebrosidase 
activity in conjunction with whole GBA1 sequencing.[7,8] Mutations 
that cause a truncated protein or an alteration in protein stability 
are associated with a more severe disease phenotype. Testing for 
specific biomarkers, such as chitotriosidase or glucosylsphingosine 
(lyso-Gb1), is helpful for diagnosis, disease monitoring in untreated 
patients, and monitoring a response to enzyme replacement 
therapy in treated patients. A bone marrow or liver biopsy are the 
incorrect diagnostic tests. Bone marrow findings of Gaucher cells are 
nonspecific. Cells resembling Gaucher cells, referred to as pseudo-
Gaucher cells, can also be seen in various other haematological 
disorders. In SA, pseudo-Gaucher cells have also been reported in 
disseminated Mycobacterium tuberculosis and atypical mycobacterial 
infections. In our case, the diagnosis was initially missed because only 
occasional Gaucher cells were present. Unexplained hepatomegaly 
may, however, warrant a liver biopsy. Similarly, a bone marrow 
investigation may be indicated in atypical presentations as part of 
the differential diagnosis of childhood immune thrombocytopenic 
purpura or haematological malignancies.

Diagnostic imaging at presentation and on follow-up depends 
on the clinical presentation. An abdominal ultrasound scan is 
recommended for measurement of the liver and spleen size. A 
skeletal survey is indicated for an acute bone crisis or fracture.

Baseline dual-energy X-ray absorptiometry (DEXA) at the lumbar 
spine and femoral neck is valuable for assessment of osteopenia/
osteoporosis. A chest radiograph is the initial investigation for 
suspected pulmonary infiltration. Consultation with relevant 
specialists experienced in GD is fundamental for the management 
of these patients.

Initiation of disease-specific therapy in clinically significant GD 
is guided by presenting symptoms or deterioration over time. [9,10] 
The goals of treatment are to stabilise and improve clinical signs and 
symptoms and to prevent irreversible complications.[11] An additional 
important goal in children is to optimise growth.[5,6] Disease-
specific therapy should be considered for the following indications: 
thrombocytopenia or anaemia, progressive hepatosplenomegaly, 
bone involvement, growth retardation, delayed puberty, pulmonary 
involvement, a history of splenectomy and impairment of functioning. 
Pre-symptomatic therapy can also be discussed in children with 
a family history of clinically significant complications. Genetic 
counselling plays an important role in helping patients and their 
families to understand the clinical condition, its management and 
the role of inheritance.

In SA, the treatment of choice for type 1 GD  is recombinant 
imiglucerase (Cerezyme; Sanofi Genzyme Corporation, USA).[9,12] 
Imiglucerase was first introduced in 1994 and is a safe and effective 
treatment for the key disease characteristics of type 1 GD. However, 
this treatment is very costly, and in resource-limited settings children 
often struggle to attend one of the specialist facilities twice a month. 
The minimal effective dose should be initiated and thereafter dose 
adjustments are recommended in order to achieve and maintain 
therapeutic goals (Table 3). In patients with severe or high-risk 
criteria, the recommended dose is 30 - 60 U/kg administered by 
intravenous infusion over 1 - 2 hours every second week. Severe 
or high-risk criteria include symptomatic paediatric patients with 
severe genotypes, growth failure and/or delayed puberty, bone 

 

 

 

 
 

 
Fig. 2. Bone marrow trephine biopsy specimen. Histological assessment revealed 
heterogeneous macrophages including Gaucher cells with abundant pale 
cytoplasm with striations and eccentric nuclei (haematoxylin and eosin ×40).

Table 2. Key characteristics of type 1 Gaucher disease
Age of onset Childhood to adult
Ethnic predilection Pan-ethnic

Ashkenazi Jews
Common presenting features Hepatosplenomegaly

Bleeding
Bone pain
Growth retardation
Fatigue

Haematological complications Anaemia
Thrombocytopenia

Skeletal complications Osteopenia
Fracture
Acute vascular necrosis

Neurological complications Early-onset parkinsonism
Peripheral neuropathy (rare)

Life expectancy Normal/near normal
Common genotype N370S/2 mild mutations
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involvement, prior splenectomy, significant splenomegaly, hepatic 
complications, transfusion dependent/coagulopathy/platelets <20  × 
109/L, and pulmonary involvement. The recommended dose in 
patients who do not fulfil high-risk criteria is 10 - 30 U/kg every 
second week. Alternative forms of enzyme replacement therapy have 
recently become available in SA. Velaglucerase alfa, a gene-activated 
human glucocerebrosidase, is an alternative for poor responders 
(mainly due to allergies or neutralising antibodies). Oral substrate 
replacement treatments, which inhibit glucocerebroside synthase, 
are not registered in SA.[14] In asymptomatic patients with mild 
mutations, disease-specific therapy is often not warranted. However, 
regular monitoring is indicated for disease progression. In treated 
patients, regular monitoring is also imperative to ensure an adequate 
response to therapy.

Conclusions
Diagnostic delays occur frequently in GD and may result in severe 
complications such as growth failure, bleeding and bone pathology 
in children. Education of paediatricians is essential to improve early 
detection of patients with GD and facilitate the optimal management 
of this treatable disorder.

Teaching points
• Recognise the clinical features for the diagnosis of GD.
• Learn about the appropriate investigations for GD.
• Review the optimal management of GD.
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Table 3. Management goals for type 1 Gaucher disease[13]

Characteristic Management goals
Anaemia Eliminate dependence on blood transfusions

Increase haemoglobin levels within 12 - 24 months to >11.0 g/dL 
Bleeding Prevent bleeding

Achieve platelet count of ≥100 × 109/L
Mobility Decrease bone pain

Decrease bone marrow involvement
Attain normal skeletal mass
Normalise growth
Prevent bone involvement

Visceral complications Avoid splenectomy
Alleviate symptoms due to splenomegaly
Eliminate hypersplenism
Reduce spleen volume
Reduce liver volume

Pulmonary complications Prevent or improve pulmonary disease
General Reduce fatigue

Improve physical functioning
Maintain normal participation in school activities
Minimise psychosocial burdens of lifelong treatment
Achieve normal onset of puberty
Normalise life expectancy
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