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Severe complications that develop in the early stages in patients with acute leukemia have 
a mortal course. Bleeding, leukostasis, and less frequently, infections are responsible for 
early mortality. Hemorrhage is most common in acute leukemia and usually leads to death. 
Hemorrhage may occur due to chemotherapy or bone marrow transplantation in patients 
with acute leukemia. Leukocytosis, thrombocytopenia, sepsis, and coagulopathy increase 
the risk of bleeding. There may be multiple etiologic factors. Subdural or subarachnoid 
hemorrhage is less common than an intra‑axial hemorrhage. The incidence of spontaneous 
subdural hematoma is higher in patients with leukemia. Although advances in the treatment 
of platelet transfusion and disseminated intravascular coagulation have decreased the 
incidence of hemorrhagic complications in patients receiving chemotherapy for acute 
leukemia, intracranial hemorrhage‑related deaths are a significant problem. We discussed 
the etiology and management of chronic subdural hematoma detected in a two‑year‑old 
male patient with Acute Myeloid Leukemia and hyperleukocytosis.
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Introduction
Hemorrhage may occur due to chemotherapy or 

bone marrow transplantation in patients with acute 
leukemia. Leukocytosis, thrombocytopenia, sepsis, 
and coagulopathy increase the risk of bleeding.[1‑3] 
Disseminated intravascular coagulation also occurs in 
patients with leukemia due to hypofibrinogenemia. [1,3] 
Subdural or subarachnoid hemorrhage is less common 
than an intra‑axial hemorrhage. Hemorrhage is 
most common in acute leukemia and usually leads 
to death. [3‑ 5] Hemorrhage can be seen in patients 
with fulminant leukocytosis (blast crisis), typically 
involving a white blood cell count above 300,000/mm3 
and leukostasis. Platelet counts less than 10,000/mm3 

and drugs such as L‑asparaginase or prednisone may 
increase the risk of bleeding.[5‑7]

Case Report
The two‑year‑old patient, who was followed up by 

the hematology department with the diagnosis of acute 
myeloid leukemia, was referred because of seizure, 
vomiting, and agitation. The patient, who had confusion, 
underwent emergency brain‑computed tomography. 
A chronic subdural hematoma extending from the left 
frontal region to the occipital subdural region, which 
was 4 cm at its thickest, was detected [Figure 1]. The 
white blood cell count was 157.000/mm3, and platelet 
count was 48.000/mm3 as determined by complete blood 
count. There was no history of head injury or trauma. 
The patient was operated on urgently basis with the 
current findings. The hematoma was evacuated with 
left parietal craniotomy and was observed to have high 
pressure. After the surgery, a dramatic improvement was 
seen in the patient’s neurological status. The hematoma 
was seen to be evacuated in control CT [Figure 2]. The 
patient was transferred to the hematology department 
for the remainder of the leukemia treatment.
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Discussion
A significant number of patients with acute leukemia die 

due to severe complications that develop in early stages. 
The incidence of tumor‑related subdural hematoma 
is 0.5‑ 4%. This incidence is higher in cancers such as 
leukemia.[3,6,8] Factors such as head trauma, chemotherapy, 
and coagulopathy increase the risk of bleeding. The 
incidence of spontaneous subdural hematoma is higher 
in patients with leukemia. Hemorrhage can be seen due 
to occlusion of the blood brain barrier by tumor cells, 
chemotherapy‑induced thrombocytopenia, disseminated 
intravascular coagulation, and leukocytosis. There may 
be multiple etiologic factors.[2,6,9] Hyperleukocytosis is 
seen in 5‑8% of patients with acute leukemia at diagnosis. 
Although hyperleukocytosis can be seen in all acute 
leukemias, it is more frequently seen in childhood acute 
lymphoblastic leukemia (ALL), adult myelomonocytic 
(M4), and monoblastic leukemias (M5).[3,5,8,10] Leukostasis 
is a clinical syndrome with a progressive and mortal 
course and generates 20% to 40% of the causes of early‑
stage mortality in acute leukemia patients.[5,7,9,11] The 
most common causes of death caused by leukostasis 
are intracranial hemorrhage and respiratory failure. 
Hydration, urine alkalinization, allopurinol treatment, 
and leukopheresis are applied to prevent or reduce 
hyperleukocytosis‑associated metabolic and vascular 
complications. Leukopheresis can quickly reduce the 
number of leukocytes over a short period of time and 
manage the leukostasis‑related clinical signs.[5,7,10,12] 
Current treatment includes emergency intravenous 
fluids, administration of allopurinol and chemotherapy, 
and aggressive correction of coagulopathy and 
thrombocytopenia.[5,7,11]

Seizure, altered mental status, focal neurological 
deficits, irritability, lethargy, and bulging fontanel in 
children under 2 years of age are common. Sometimes, 
the condition can be detected incidentally without 
clinical symptoms.[2,3,6,8] Our patient also had complaints 
of agitation, vomiting, and confusion. A brain CT was 
taken following these complaints of our patient, and the 
chronic subdural hematoma was identified. The patient, 
who also had respiratory distress and disorder, was 
diagnosed with leukostasis based on white blood cell 
count. Notably, the development of chronic subdural 
hematoma is multifactorial in the pediatric population. 
Advanced neuro‑imaging techniques are important for 
early diagnosis and treatment. Contrast‑enhanced or non‑
enhanced cranial CT is diagnostic. Subdural collections 
could occur bilaterally at the rate of 50%. An MRI is 
important in detecting parenchymal compression, and 
the amount and formation time of subdural hemorrhage. 
However, it is not important for the decision about 
surgery. Emergency CT is valuable for diagnosis.[4,8,12]

The main treatment modalities for the irrigation of 
bleeding include the following: Burr hole, subdural 
taps, subdural drainage, and subdural peritoneal shunt. 
Subdural hematoma with neurological deficits may 
be evacuated by craniotomy. Drainage of a chronic 
subdural hematoma was required in a child with acute 
leukemia where chronic subdural collection caused 
neurologic impairment while the patient was undergoing 
chemotherapy.[2,5,10,11] Leukopheresis could not be applied 
to our patient, but steroids were applied following 
adequate hydration, and hydroxyurea and allopurinol 
were initiated. Fresh‑frozen plasma was administered 
to prevent coagulopathy, which frequently develops 
during the course of acute hyperleukocytic leukemia. The 
subdural hematoma was evacuated with craniotomy. 

Figure 1: Leukemic leukocytosis in a two‑year‑old boy who presented 
with vomiting and progressive lethargy. Hyperleukocytosis (white blood 
cell count of 157,000/mm3) and thrombocytopenia (platelet count of 
48,000/mm3) were significant laboratory parameters. The axial computed 
tomographic (CT) scan reveals a fronto‑occipital subdural hematoma

Figure 2: A postoperative axial CT shows adequate evacuation of the 
subdural hematoma
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The pressure on parenchymal tissue was observed to be 
relieved after the evacuation of hematoma.

Hemorrhagic complications in patients with leukemia 
have a high rate of mortality and morbidity. 40% of 
cytotoxic chemotherapy‑induced intracranial hemorrhages 
are fatal. Bleeding, leukostasis, and less likely, infections 
are responsible for for mortality at this early stage.[3,6,9,11]
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