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Leukemia spares no organ or tissues of the body, including the peri-
cardium.1,2 Pericardial effusions are rarely present at the same time of
diagnosis of leukemia; they more often develop later either from

overwhelming infections or from radiation induced pericarditis and myo-
carditis.3 But initial presentation of acute leukemia with cardiac tamponade
in children is a rare but life-threathening condition that has to be promptly
recognised and treated.4,5 Usually these patients are presented with increa-
sed white blood cell (WBC) count and tumor burden at admission. Absence
of the blasts in the peripheral smear examination is perhaps even rarer and
more vexing since it hinders a prompt diagnosis and management. Howe-
ver, a therapeutic pericardiosynthesis proved to be diagnostic with plenty
of blasts detected on examination of the pericardial fluid.6,7 Clinical signs of
dyspnea, tachycardia and tachypnea are usually attributed to leukostasis
caused by tumor bulk. This may lead to underdiagnosis of pericardial effu-
sion and cardiac tamponade presenting with the same symptoms. Pericar-
diosynthesis and immediate chemotherapy should be administered in case
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ÖÖZZEETT  Perikardiyal efüzyon lösemi tanı anında görülmesi nadir ancak hayatı tehdit edici olduğun-
dan ivedilikle tanı konulup tedavi edilmesi gereken bir komplikasyondur. Ayırıcı tanısı dikkatle
yapılmalı, acil perikardiyosentez ve kemoterapi uygulanmalıdır. Burada 5 yaşında T-hücreli lösemi
ve kardiyak tamponad kliniği ile başvuran acil perikardiyosentez ve kemoterapi ile tedavi edilen bir
T-ALL olgusu sunulmaktadır.
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of cardiac tamponade in addition to treatment of
leukostasis. Thus, in patients presenting with such
symptoms echocardiographic examination is im-
portant to rule out an effusion or tamponade be-
fore attributing the symptoms to leukostasis of the
bulky tumor. We present a 5 year old girl with an
initial WBC count 246x109/L and severe cardiac
tamponade with loss of systolic function that was
successfully managed with percardiosynthesis and
immediate induction chemotherapy.

CASE REPORT

A five year old girl was admitted to our hospital
with a history of one week of abdominal tender-
ness, fatigue, pallor and edema of the face. Her
past medical and family history was unremar-
kable. The physical examination revealed tachy-
cardia (180/min), tachypnea (52/min) with a blood
pressure of 85/60 mmHg of decreased pulse pres-
sure. The heart sounds were weak, she had edema
at the face as well as minimal hepatomegaly and 13
cm splenomegaly. Other systemic evaluation was
normal.

The complete blood count showed Hb: 9 g/dL,
WBC:246x109/L, thrombocytes: 61x109/L. Periphe-
ral blood smear revealed %90 blasts. The bioche-
mical analysis showed hyperuricemia (7.1 mg/dL),
hyperphosphatemia (6.31 mg/dL) and increased le-
vels of LDH (1715 U/L, normal range:100-190U/L).
Acute T-lymphoblastic leukemia was diagnosed by
a combination of peripheral smear and bone mar-
row aspiration with immunphenotyping. The chest
radiogram revealed marked cardiomegaly and me-
diastinal mass. In the electrocardiogram there was
diffuse low voltage. Echocardiogram was perfor-
med and large pericardial tamponade causing right
atrial and ventricular collapse was detected. The
endocardial texture was hyperecogenic. The ec-
hocardiographic findings were provided (Table
1). Pericardiosynthesis was performed and 70 cc
hemorrhagic fluid was aspirated immediately at
Pediatric Intensive Care Unit (PICU). The pericar-
dial fluid usually in a child at similar age is 10 ml.
Myocardial thickness in echocardiography was 4
mm. There was no intracardiac or coronary throm-
bus. Cytology of pericardial fluid showed diffuse

L2-type blasts (Figure 1). In abdominal ultrasonog-
raphy, there was no renal involvement. The cyto-
logy and biochemical analysis of the cerebrospinal
fluid were  normal. Bone marrow immunophe-
notypic examination was positive for CD3 and CD7
and negative for CD10, CD19, CD20, CD33, HLA-
DR favoring T cell ALL. No cytogenetic anomaly
including t(9/22), t (4/11) and t(1/19) was detec-
ted. Hydration with 2500 mL/m2 per day with 80
meq/L NaHCO3 and allopurinol 300 mg/ m2/day
were started immediately. A low dose of 0.5 mg/kg
prednisolone was administered as initial chemot-
herapy in order to avoid tumor lysis syndrome.
After the first dose of prednisolone, the WBC dec-
reased to 75x 109/L in 6 hours without signs of renal
failure, therefore the second day prednisolone was
increased to the full dose of 60mg/m2/day. At the
second day the vital signs were normalised with
pulse:100/min, breath rate:22/min and blood pres-

FS*: 32 EF**: 55

Mitral 

EVEL ***:  0.86 AVEL****: 1.13

Tricuspit

EVEL ***:  0.71 AVEL****:0.90

Mitral systolic: 1.12

TABLE 1: Echocardiographic findings of the patient at
diagnosis.

*FS: fractional shortening; **EF: Ejection fraction.
***EVEL: peak E wave velocity 
****AVEL: peak A wave velocity.

FIGURE 1: Blastic infiltration of pericardial fluid (HE, x40).
(See color figure at http://www.turkiyeklinikleri.com/journal/pediatri-dergisi/1300-0381/)
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sure:110/60 mmHg. Control echocardiography sho-
wed normal systolic function and minimal effusion.
Fascial edema completely resolved and WBC dec-
reased to 2.9X109/L on the third day. The patient
carried up her induction period without any com-
plications and she was at remission at day 33. The
patient was discharged after induction and remis-
sion was obtained. She is now asymptomatic for 1
year and is receiving maintanence chemotherapy
with oral methotrexate and 6-mercaptopurine. 

DISCUSSION

Several factors can influence cardiovascular chan-
ges in patients with hematologic malignancies,
such as neoplastic cardiac infiltration, metastatic
involvement of coronary vessels, amyloidosis of
myocardium, hyperviscosity syndrome, hemody-
namic changes and hypoxia. Moreover, cancer pa-
tients receiving chemotherapy have an increased
risk of developing cardiovascular complications
that have been reported are arythmias, cardiom-
yopathy, vasooclusion or vasospasm resulting in
angina or myocardial infarction.8 Cardiac tampo-
nade can develop during radiation therapy, che-
motherapy, infections or rarely due to coronary
sinus thrombosis as previously reported.9 The
neoplastic cardiac infiltration rarely can occur in
patients with acute leukemia. Prognostically, un-
favorable factors were hyperleukocytosis with
high percentage of blasts in peripheral circulation
and thrombocytopenia that are of significance in
cardiovascular morbidity and mortality.8 Pericar-
dial involvement in leukemia patients generally
results in pericardial effusion as a consequence of
the obstruction of the venous and lymphatic flows
of pericardial fluid. Although most cases are clini-
cally silent, effusions can impair cardiac function.
Malignant pericardial effusions are occuring eit-
her as the first presentation or as a manifestation of
recurrence. In severe cases, it can even lead to pe-
ricardial tamponade, which is a life-threathening
and rare condition.10 The first case was described
in 1941 by Wendkos.11 Pericardial effusions at the
initial presentation are seen in T-leukemias more
frequently.7,12 Even without any clinical symptoms
initial echocardiographic studies have revealed pe-

ricardial effusion in 35% of High Risk (HR)-ALL
patients.13 However, life threathening pericardial
effusion complicated with cardiac tamponade is
relatively rare. Pericardial effusion and tamponade
should be diagnosed and treated immediately.
Signs and symptoms of cardiac tamponade may be
wrongly attributed to signs of leukostasis in high
risk patients with initial high WBC count such as
in our patient.  Whether there is a cut-off value of
blast burden at which cardiac involvement is ex-
pected is not fully defined up to now. In a study of
116 postmortem heart specimens of children who
died of leukemia, it was found that 31% of patients
with cardiac involvement had an antemortem
WBC count >100x109/L.14 Our patient had a WBC
count of 246x109/L at diagnosis. We surprisingly
found no leukemic renal involvement simultaneo-
usly which may lead to the question of how blas-
tic population tends to involve pericardium but
not kidneys or lungs in case of such a big burden of
disease. Up to know the typical features of blasts
which have a tendecy to cause pericardial effu-
sion is not fully understood however a recent
study analyzed cytologic aspects of T cell acute
lymphoblastic leukemia presenting as a massive
pericardial effusion.15 Pericardial effusion and at-
rial thrombosis can be found together in rare
cases, however no atrial thrombosis was found in
our patient.16 The sensitivity of echocardiography
in detecting pericardial fluid is very high and this
technique allows the detection of effusion as well
as the definition of the size of the effusion  as
small, moderate and severe. The echocardiograp-
hic signs allow an accurate diagnosis of cardiac
tamponade and role of echocardiography is extre-
mely important in atypical clinical presentation.
Moreover the drainage of the effusion is manda-
tory in the presence of cardiac tamponade and in
this regard echo-guided pericardiosynthesis  is the
gold standard method.17-19 The optimal manage-
ment of leukemic pericardial tamponade can be
pericardiosynthesis, pericardiotomy or more con-
servatively radiotherapy/immediate chemothe-
rapy.20-23 We performed diagnostic and therapeutic
pericardiosynthesis because of rapidly collecting
pericardial fluid and cardiorespiratory distress.
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However, we believe that good response of blasts
to induction chemotherapy with steroids contri-
buted to the prevention of reaccumulation of pe-
ricardial fluid.

In conclusion, initial presentation of acute
leukemia with cardiac tamponade in children is a
rare but life threathening condition. Signs and
symptoms of cardiac tamponade may be wrongly
attributed to signs of leukostasis in high risk pati-

ents with initial high WBC counts. Echocardiog-
raphic examination is crucial for these patients in
differential diagnosis of pericardial effusion and
cardiac tamponade which must be treated imme-
diately either with pericardiosynthesis and/or
immediate chemotherapy. The factors affecting
tendency to develop cardiac blastic infiltration
among children with leukemia need to be investi-
gated with further studies.
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