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Case Report 

CNS Relapse in Acute Promyelocytic Leukemia: A Rare Occurrence 
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ABSTRACT: Acute Promyelocytic leukemia with central nervous system involvement is one of the rarest occurrences. A 25 
year old lady, admitted at Shifa International Hospital Islamabad, with complaints of menorrhagia, bruises, petechiae, headache 
and vomiting. Her laboratory investigation showed patient being in disseminated intravascular coagulation. Complete blood 
counts and Bone marrow examination showed significant promyelocytes and blasts with flow cytometric analysis consistent 
with acute promyelocytic leukemia (APL). PCR for PML-RARα detected, CSF examination and its cytology revealed 
promyelocytes. CT scan of brain showed slight leptomeningeal enhancement. CNS involvement was diagnosed based on the 
appearance of APL blasts in cerebrospinal fluid (CSF). After treated with all-trans retinoic acid (ATRA), idarubicin, cytarabine 
and intrathecal methotrexate, she achieved morphological, molecular, and CNS remission. Patient was readmitted, 02 years 
later with complaints of headache, vomiting, right sided weakness and difficulty in speaking with suspicion of relapse. Lumber 
puncture was performed which showed many promyelocytes with Auer rods and diagnosis of CNS relapse of APL was made. 
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INTRODUCTION 

Central nervous system (CNS) involvement in a case of 
acute promyelocytic leukemia at the time of initial diagnosis 
is an uncommon finding and relapse after its remission is 
even a more rare condition.  CNS is the most common site of 
extramedullary relapse in (Acute Promyelocytic Leukemia) 
APL. Few cases of APL with CNS involvement at its initial 
time of the diagnosis were reported, [1] with incidence of 
CNS relapse in APL ranges from 0.6% to 2%, associated 
with age, high leukocyte count and micro granular variant 
[2]. 

CASE REPORT 

We report a case of 25 year old lady, with complaints of 
excessive per vaginal bleed, bruises, petechiae all over her 
body, head ache and vomiting. Her initial laboratory 
investigations showed leukocyte count 61×109/uL with 66% 
Promyelocytes, 34% blasts, Hemoglobin level of 8.2 g/dL, 
and a Platelet count of 10×109/uL. Her coagulation profile 
demonstrated severe disseminated intravascular coagulation 
(DIC), with a prothrombin time of 11 sec, a partial 
thromboplastin time of 76 sec, and a fibrinogen of 120 
mg/dL. Her bone marrow biopsy revealed significant 
increase in promyelocytes (78%) and myeloblasts (22%).  

Immunophenotyping of the bone marrow revealed that 
leukemic cells were positive for CD13, CD33, CD117,  
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CD34 (weak in minor subset), HLA DR (micro subset) and 
CD2 (minor subset). PCR for PML-RARα fusion transcript in 
the BM specimen showed (15; 17). CT scan of brain showed 
slight leptomeningeal enhancement.  CSF examination with 
cytology showed many Promyelocytes, revealing CNS 
involvement at time of initial diagnosis [4, 5] Table 1.  

Morphological and molecular remission was achieved with 
induction chemotherapy, followed by consolidation 
chemotherapy with all-trans retinoic acid (ATRA), 
idarubicin, cytarabine and was receiving intrathecal 
Methotrexate, Cytarabine and Hydrocortisone till CSF 
analysis was normal.  Her post consolidation consecutive 
complete blood counts with bone marrow examination, and 
CSF examination showed no abnormal cells, negative PCR 
for PML-RARα and cytogenetic report is still showing 
normal female karyotype with no numerical or structural 
abnormality and planned for maintenance therapy of APL 
(PETHEMA 2005 protocol) with addition of three monthly 
intrathecal therapy, but patient was classified as high risk 
according to Sanz criteria, due to high leukocyte count and 
low platelet counts [6-8]. 

After duration of 02 years she presented with severe head 
ache, confusion status, right sided weakness and difficulty in 
speaking, Suspicion of relapse in CNS was raised and 
Lumbar puncture was performed. Her cerebrospinal fluid 
examination, its cytology showed many abnormal 
promyelocytes with Auer rods, hence diagnosis of CNS 
relapse of APL was made. No molecular study was 
performed on CSF, as cytological examination was sufficient  
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Table 1: Reported cases of APL with CNS involvement at the time of initial diagnosis [3]. 
 

 

 

  

Fig. (1). Abnormal promyelocytes in CSF at initial time of diagnosis: 

 
for diagnosis and was managed with induction treatment of 
CNS relapse, consist of weekly triple intrathecal therapy 
(ITT) with methotrexate, hydrocortisone, and cytarabine 
until complete clearance of blasts in the CSF, followed by 6 
to 10 more spaced out ITT treatments as consolidation [10, 
11]. 

DISCUSSION 

Acute Promyelocytic Leukemia with t (15; 17) is a type of 
AML in which abnormal Promyelocytes are significantly 
predominant in bone marrow and peripheral blood. It may be 
of hyper granular or hypo granular type [4] Fig. (1).  

Acute Promyelocytic Leukemia is a distinctive entity 
associated with coagulopathy, different morphology and 
chromosomal abnormality. DIC is one of major cause of 
death in APL [6]. 

CNS involvement is a rare complication of APL. Despite of 
its improved therapy management, patients with high 
leukocyte count may relapse. The present study established 
that ATRA + arsenic compound-based combination therapy 
was effective in re-inducing morphological remission in 
relapsed patients with APL with previous exposure to ATRA 
+ arsenic compounds; however, these patients remained 
question to low molecular remission rates and at high risk of  
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Fig. (2). Cytospun and CSF R/E slides after remission achievement showing myeloid precursors and many Promyelocytes with 
Auer rods. 
 
secondary relapse.  Chemotherapy regimens with high CNS 
penetrance (e.g., high-dose cytarabine) have been used in 
this situation and in patients responding to treatment, 
allogeneic or autologous transplant should be the 
consolidation treatment of choice including appropriate 
craniospinal irradiation [9, 10, 11]. Due to its low incidence 
and risk of bleed, diagnostic lumbar puncture is not routinely 
performed [5]. However, symptoms like Head ache, nausea, 
vomiting, vertigo and mental disturbance are clue to go for 
lumbar puncture. [12]. In summary, we report this case of 
CNS relapse in a case of APL after complete hematological 
remission. Any symptoms like head ache, nausea, vomiting 
in patients of APL should be thoroughly investigated. No 

molecular studies required as cytology of CSF is sufficient 
for the diagnosis [3]. 

CONCLUSION 

Acute Promyelocytic Leukemia with CNS involvement is a 
rare occurrence [7] and relapse is even rarer and ranges from 
0.6-2% of all cases. Our study shows CNS relapse in patient 
with APL after treatment with all trans retinoic acid and 
anthracylin.  
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