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ABSTRACT 

Megaloblastic anemia is a common disorder with various manifestations. Of the many causes, cobalamin 

or folate deficiency can eventuate into megaloblastic anemia. It can lead to pancytopenia and mild to 

moderate splenomegaly, but massive splenomegaly rarely seen in this situation. We describe a 39-year-

old woman with marked enlargement of the spleen and pancytopenia that was found to have megaloblastic 

anemia. The splenomegaly and blood count resolved 4 months after initiation of vitamin B12 therapy. It is 

important to know massive splenomegaly may occur in megaloblastic anemia, and although it is rare, bur 

can reversible with early treatment. 
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Case presentation 
  In March 2019, a 39-year-old woman was referred 
by her general physician to the hospital due to 
progressive fatigue, weakness, fever, and laboratory 
finding of pancytopenia form 1 month ago. She was 
not taking any medication. Her past medical and 
family history was noncontributory and she hasn’t 
any allergic history. 
Pertinent fining of physical examination included a 
pale patient with muscle weakness and ataxia. The 
spleen was palpable and she has left upper quadrant 
pain and tenderness. Her temperature was 37.5ºc, 
blood pressure was 144/90 mmHg with a heart rate 
of 85/min. the tongue wasn’t pale and smooth, 
which are signs of vitamin B12 deficiency. Other 
physical examinations were unremarkable.  

On first evaluation, her significant laboratory 
findings included the following: white blood cell 
(WBC) count of 1.2*109/L, hemoglobin of 4.8 g/dl, 
mean corpuscular volume (MCV) 96.7 fL, red cell 
distribution width (RDW) 23.9%, and platelet count 
of 41*109/L. liver function tests and creatinine were 
normal. Results of abdomen ultrasonography and 
computed tomography (CT) scan were compatible 
with splenomegaly in which the measured size of 
spleen was about 17.3 cm in both graphic 
evaluations. 
Because of these findings, she was suspected for 
acute leukemia and peripheral blood smear. 
Furthermore, bone marrow examination was 
performed to differentiate the diagnosis. Smear of 
her peripheral blood revealed hypochromic and 
moderate anisopoikilocytosis red cells as well as 
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teardrop and scattered red blood cells (RBC). Also, 
moderate leukopenia and severe thrombocytopenia 
were seen. The bone marrow aspiration and biopsy 
showed trilineage hematopoiesis with progressive 
maturation. Fenestration in erythroid precursor and 
giant metamyelocyte were also reported. Myeloid: 
erythroid ratio was 1:2 due to severe erythroid 
hyperplasia with mild dyserythropoiesis. In addition, 
iron storage in bone marrow samples were 
decreased and no malignant infiltration in the bone 
marrow was detected. (Figure 1) 
Serum B12 level was 299 (normal 193-982 pg/ml) 
and folic acid level was 21.9 (normal). 
A diagnosis of megaloblastic anemia was made 
according to sings, symptoms, and laboratory 
findings. She was treated with parenteral doses of 
vitamin B12 1000 μg/week for 1 month followed by 
1000 μg monthly in company with folic acid 
1mg/day. She was followed for 4 months with 
monthly blood cell count examination shown 
improvement in leukocytes and platelets after 2 
months and hemoglobin level after 3 months. 
besides, ultrasonography examination after 4-month 
treatment revealed a noticeable decrease in splenic 
size to 9 cm.   
Informed consent was signed by the patient and the 
study protocol was approved by the local Ethics 
Committee of Isfahan University of Medical Sciences. 
 

 

Figure 1. Peripheral blood smear showing macrocytosis and 

hypersegmented polymorphs 

DISCUSSION 
   Megaloblastic anemia is usually associated with 
vitamin B12 deficiency and has multiple 
manifestations7. Deficiency of vitamin B12 can result 
in decreased supply or increased requirement8. 
Measurement of serum level of vitamin B12 may not 
reliable as falsely low level may be observed in 
patients with multiple myeloma, folic acid deficiency, 
and pregnancy, also falsely normal level can be seen 
in patient with renal or liver disease, 
myeloproliferative disorders as well as 
malabsorption 4, 9.  
However, vitamin B12 blood level more than 300 
ng/L is consistent with other blood disorders and 
vitamin B12 blood level below 150 ng/l shows 
deficiency9. Other uncommon causes of 
megaloblastic anemia include certain drugs that 
participate in DNA synthesis likewise some inherited 
disorders 2. 
Clinical effects of megaloblastic anemia can involve 
various organ system 4,5 and may present with severe 
pancytopenia as can blunder with acute leukemia, 
but it should be noted that not all patients are 
symptomatic and only about 67 percent of B12 
deficient patients may have abnormalities in their 
laboratory findings2, 10. 
One of the known presentations of megaloblastic 
anemia is splenomegaly, which can occur due to 
detaining of large number of macrocytic RBCs6. Size 
of spleen in megaloblastic anemia -induced 
splenomegaly is usually between 3 to 14 cm 
considered mild to moderate11, while massive 
splenomegaly is rarely seen in megaloblastic anemia 
and it was noted in only few literatures12-14. 
Halfdanarson et al. 12 described a 46-year-old 
woman with severe pancytopenia who has massive 
splenomegaly and the spleen size reduced after 
treatment of megaloblastic anemia. In another case 
reported by Behera et al. 14 There are some similar 
cases with massive spleen due to megaloblastic 
anemia in a 32-year-old man whom spleen size 
regressed after vitamin B12 deficiency treatment. 
Additionally, two infants with severe vitamin B12 
deficiency and hepatosplenomegaly and 
pancytopenia manifestation were recently reported 
13. 
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In all similar cases leukolymphoblastic anemia and 
signs of anisopoikilocytosis at peripheral blood 
smear were noted similar to our mentioned patient.  
Massive splenomegaly caused by other reasons such 
as bacterial infections, hairy cell leukemia, chronic 
lymphoblastic leukemia should be considered for 
differential diagnosis in similar cases.  
In our patient, hematologic, clinical, laboratory 
evaluation as well as patient’s clinical condition was 
compatible with megaloblastic anemia and the 
patient were completely recovered by vitamin B12 
and folic acid supplementation. Furthermore, 
massive splenomegaly should be considered as a 
rare clinical presentation of megaloblastic anemia. 
 
CONCLUSION 
   In conclusion, we described a 39-year-old woman 
presented with pancytopenia and massive 
splenomegaly while her level of vitamin B12 was 
normal but her peripheral blood smear, bone 
marrow aspiration and biopsy were compatible with 
megaloblastic anemia. She was successfully treated 
by vitamin B12 and folic acid supplementation. 
Subsequently, laboratory findings and spleen size 
were recovered. Megaloblastic anemia has a 
complex presentation and even could be mistaken 
by acute leukemia symptom, furthermore,  
it should consider as megaloblastic anemia’s 
differential diagnosis.  Since the megaloblastic 
anemia is easily curable, health care professions 
should undertake all efforts to identify this disorder 
as soon as possible to prevent complications due to 
pancytopenia and splenomegaly.   
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