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Introduction:-

Acute leukemia is a malignant proliferation of hematopoietic tissue. It can frequently be complicated by
neurological damage, but it is rare that it representsthe initial manifestation of this disease.

Use of modern imaging techniques allows early diagnosis before the installation of irreversible disorders, thereby
increasing the overall survival [1].

We report the case of a 2.5 years old child who presented a fatal cerebral hemorrhage revealing acute lymphoblastic
leukemia (LAL).

Case Report:
We report the case of a child of 2.5 years old, with a history of cerebral palsy, admitted for apyretic impaired
consciousness with a Glasgow coma score of 10.

The initial biological assessment showed a major hyperleukocytosis with white blood cells at 800 000 / mm3 and
thrombocytopenia at 18000 / mm3 and hemoglobin at 10g / dl. The blood smear found 85% of blasts.

In front of this clinicalaspect, a brain CT without contrast was urgently requested to look for a stroke due to
leukostasis (Figure 1). It revealed multiple intra parenchymatoushyperdense lesions, well circumscribed, bilateral
and diffuse, at the supra and infratentorial levels, with perilesionnel edema.The most voluminous one was located on
the left parasagital parietal level measuring 50x37 mm producing a mass effect with a compression of the adjacent
lateral ventricule and a deviation of the cerebral midline by 3 mm.

We have concluded to multiple intraparenchymal hemorrhage, with mass effect.

Despite maximum medical care, the patient died in the intensive care unit at night from a subfalcine herniation
caused by the exacerbation of his cerebral hemorrhage.
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Discussion:-
Acute leukemias are malignant overgrowths of precursors of blocked blood cells at an early stage of their
differentiation.

There are two varieties of acute leukemia according to the cytological type of blastic cells: acute lymphoblastic
leukemia (ALL) and acute myeloid leukemia (AML) [2].

ALL represents about 80% of childhood acute leukemias, with a peak age between 2and 5 years[3].

Among their most severe complications, the occurrence of hemorrhagic events, dominated by intracerebral
hemorrhages, which represent an important cause of morbidity and mortality in patients followed for acute
leukemia[4].

Several factors contribute to causing this hemorrhage asalterations in coagulation factors, thrombocytopenia, and the
possible associated disseminated intravascular coagulation. Few of themcan be treated, and some are the result of
treatment directed against the disease process itself [4,1].

The platelet count plays an important role in determining the risk of bleeding, especially when the plaque count
drops below 10000/mm3, but is not directly proportional to the degree of thrombocytopenia [5,1].

Furthermore, severe hyperleukocytosis, defined by a level of leukocytes greater than 100.109 / L, leads to
hyperviscosity of the blood, leukostasis, hypoxic vasodilation and sometimes the rupture of cerebral vessels.It is
responsible for thromboses and haemorrhages due to capillary fragility.Leukostasis, particularly those with a
leukocyte count over 300,000/mm3, can then be life threatening by neurological damage with cerebral anoxia and
cerebral hemorrhage [1].

One the other hand, hemorrhage can also occur during chemotherapy or bone marrow transplantation. Some
chemotherapeutic agentexacerbate the degree of thrombocytopenia and promote a breakdown of coagulation factors
witch leads to hemorrhagic diasthesis[1,6].

Among the chemotherapy molecules used in the treatment of ALL, L-asparaginase is responsible for inhibiting
synthesis of coagulation proteins. Its prothrombotic action is well described, but few cases of hemorrhage related to
its use have been reported[4,1].

Therefore, nowadays there is no unanimity of opinion concerning the pathogenesis of cerebral hemorrhage in
leukemia[5].

There are therefore three radiological profiles of cerebral hemorrhages linked to the different pathophysiological
mechanisms:multiple hemorrhages by leukostasis, single and massive hemorrhage by disseminated intravascular
coagulation, and hemorrhagic infarction by fungal embolism.They can be intracerebral, subarachnoid, and subdural
or intra ventricular and are often fatal.Subarachnoid and intraparenchymal hemorrhages have a worse prognosis than
subdural hematomas|2].

These hemorrhagic complications are very well highlighted by the CT scan, which shows spontaneous hyperdense
lesions often associated with edema and a mass effect[7].

Leukostasis can also cause microangiopathywitch is responsible for infarction with microhemorrhage that can easely
be detected by MRI[8].

MRI can also allow detecting small hemorrhages with small collars of edema in the subcortical white matter caused
by disseminated intravascular coagulation[1].

It is true that MRI requires longer time compared to CT scan, but it is more sensitive to detect infarction and
microhemorrhage caused by microangiopathy of leucostasis[8].

Therefore, CT scan should be the initial imaging modality in patients with leukostasisand MRI should be reserved
for patients with neurologic manifestation after leukapheresis or the initiation of intensive chemotherapy[8].
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The overall 5-year survival rate in children with LAA is about 90%][4].

Management of patients with acute leukemia must be carried out in a specialized pediatric environment after
multidisciplinary concertation meeting.Recently, the introduction of new therapeutic methods, such as aggressive
polychemotherapy, intrathecal cytostatic prophylaxis and cranial irradiation have improved the prognosis of acute
leukemia, without denying that these treatments can sometimes themselves be responsible for neurological
complications. Surgery is the last approach to care intracranial hemorrhage: craniectomy, evacuation of hematoma,
shunt ventricular are gestures of last resort[4,1]. The results of a randomized trial indicate that surgical treatment fast
does not offer an advantage compared to medical treatment for the management of cerebral hemorrhages.Bone
marrow transplantation has also revolutionized the treatment of these patients [1].

Conclusion:-

Cerebral hemorrhage is a frequent and often fatal complication of acute leukemia, it occurs more frequently than is
suspected  clinically. It can sometimes be the initial manifestation of this  disease.
Several factors can be at the origin of this cerebral hemorrhage but few of them are treatable. However, some of
them are due to the complications of the treatment directed against the disease itself.

Radiological imaging contributes considerably to the evaluation of hemorrhagic complications of acute leukemias,
whether related to the disease or as a result of aggressive therapies.

Figure 1:- Axial (A) and sagittal (B) CT without contrast shows multiple intraparenchymal hematomaswith mass
effect and midline shift with perilesional edema.

References:-

1. Elida Vazquez, MD. Javier Lucaya, MD. AmparoCastellote, MD. Joaquim Piqueras , MD. Pilar Sainz, MD.
Teresa Olive, MD José Sanchez-Toledo, MD. Juan J. Ortega, MD. Neuroimaging in Pediatric Leukemia and
Lymphoma: Differential Diagnosis.
RSNA, 2002

2. J. Aboab, T. Drouet, I.-P. Muresan, S. Alamowitch. Hémorragie cérébrale fatale révélant une leucémie aigué
promyélocytaire avec CIVD et leucostase. Pratique Neurologique — FMC 2013;4:262-264. © 2013 Elsevier
Masson SAS.

78



ISSN: 2320-5407 Int. J. Adv. Res. 8(09), 76-79

3. ANDRINE R. SWENSEN M.S.JULIE A. ROSS PH.D.RICHARD K. SEVERSON PH.D. BRAD H. POLLOCK PH.D. LESLIE L.
ROBISON PH.D. THE AGE PEAK IN CHILDHOOD ACUTE LYMPHOBLASTIC LEUKEMIA. AMERICAN CANCER SOCIETY
MAY 15, 1997 / VOLUME 79 / NUMBER 1

4. P. Pardes-Chavanes, M. Afanetti, C. Boyer, M. Poirée Hémorragie cérébrale fatale en cours d’induction d’une
leucémie aigu€ lymphoblastique. Archives de Pédiatrie 2016;23:1260-1263. 0929-693X/ 2016 Elsevier Masson
SAS.

5. SIGMUND N. GROCH, M.D.; GEORGE P. SAYRE, M.D., and FRANK J. HECK, M.D., Rochester, Minn.
A.M.A. Cerebral Hemorrhage in Leukemia. ARCHIVES OF NEUROLOGY Vol.2,Apr.,1960

6. H Kiml, J-H Lee2, S-J Choi2, J-H Lee2, M Seol2, YS Lee2, W-K Kim2, J-S Lee2 and K-H Lee2. Risk score
model for fatal intracranial hemorrhage in acute leukemia. Leukemia (2006) 20, 770-776 & 2006. Nature
Publishing Group All rights reserved 0887-6924/06.

7. NH.KRAIEM, H.BOUZIR, M.JAMOUSSI. Imageric des complications des leucémiesaigués.Service
d’ImagerieMédicale. Hopital Aziza Othmana — TUNIS — TUNISIE. Journées Francaises de Radiologie -
PARIS- 16-20 Octobre 2009.

8. Frank Lieberman VipinVillgran Daniel Normolle Michael Boyiadzis. Intracranial Hemorrhage in Patients
Newly Diagnosed with Acute Myeloid Leukemia and Hyperleukocytosis. ActaHaematol 2017;138:116—118.

79


https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Swensen%2C+Andrine+R
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Swensen%2C+Andrine+R
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Severson%2C+Richard+K
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Pollock%2C+Brad+H
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Robison%2C+Leslie+L
https://acsjournals.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Robison%2C+Leslie+L

