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ABSTRACT

We report on the case of iliofemoral popliteal vein thrombosis in a child with Down syndrome who had sur-
gery for a congenital heart defect. She was readmitted to our hospital because of gastroenteritis and gene-
ralized tonic-clonic seizures at age 14 months. On the second day of hospitalization, color Doppler ultraso-
nography revealed right iliofemoral and popliteal vein thrombosis. She was treated successfully with intrave-
nous fluids and low-molecular-weight heparin. No predisposing factor other than dehydration could be found
in the patient. We suggest that dehydration should be kept in mind as a cause of deep-vein thrombosis in pa-
tients with severe dehydration.
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ÖZET

Down sendromlu bir çocukta derin ven trombozu: Olgu sunumu

Burada iliofemoral ve popliteal trombozu olan, daha önce konjenital kalp defekti nedeniyle ameliyat edilmifl
Down sendromlu bir olguyu sunuyoruz. Hasta 14 ayl›kken gastroenterit, jeneralize tonik-klonik nöbetler nede-
niyle baflvurdu. Yat›fl›n›n ikinci gününde renkli Doppler ultrasonografi ile sa¤ iliofemoral ve popliteal ven trom-
bozu saptand›. Dehidratasyonu d›fl›nda predispozan faktör saptanamad›. A¤›r dehidratasyonlu hastalarda derin
ven trombozu etyolojisinde a¤›r dehidratasyonun ak›lda tutulmas› gerekti¤ini düflünüyoruz.
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INTRODUCTION
Thrombotic diseases are less frequent in

children than in adults, but may result in se-
vere morbidity and mortality. The incidence of
venous thromboembolism is 5.3 per 10.000
hospital admissions or 0.7 per 10.000 child-
ren; the mortality rate is 2.2% [1].

The coagulation system is balanced to pro-
vide rapid activation to stop bleeding and app-
ropriate inhibition to prevent unwanted clot
extension. It is regulated by fibrinolysis and
by three major anticoagulant pathways: the
protein-C, antithrombin, and tissue-factor
pathway inhibitor systems. Acquired or inhe-
rited abnormalities of coagulation proteins or
hemostatic regulatory mechanisms, particu-
larly when combined with dehydration or the
presence of indwelling catheters, may pose a
serious risk for thrombosis. 

Thrombosis in a child warrants investigati-
on of potential underlying prothrombotic con-
ditions. These include abnormalities of the in-
herited anticoagulant factors including prote-
in C, protein S, antithrombin, and factor V Le-
iden, as well as acquired disorders such as
antiphospholipid antibodies and prothrombo-
tic mutations [2]. Spontaneous thrombi in the
iliofemoral, renal, or intracranial veins may al-
so be observed in severely dehydrated child-
ren. Thus, children with severe gastroenteri-
tis, diabetes mellitus, diabetes insipidus, and
similar conditions are predisposed to throm-
boembolism.

CASE REPORT
A 14-month-old girl with Down syndrome

(47XX + 21) and mental retardation was ad-
mitted to our emergency department with vo-
miting, diarrhea, fever, and generalized tonic-
clonic seizures during the summer. She had
undergone successful surgery for an atri-
oventricular septal defect when she was eight
months old with no preoperative or postopera-
tive complications. She also had no history of
seizures. 

Physical examination revealed a tempera-
ture of 38.8°C, pulse rate of 160/minute, res-

piratory rate of 60/minute, oxygen saturation
of 95%, and blood pressure of 90/60 mm Hg,
with features of severe dehydration, and II/VI
degree systolic murmur on the 3rd-4th inter-
costal margins. Results of arterial examinati-
ons including the femoral arteries were nor-
mal. Deep-tendon and plantar reflexes were
also normal. Initial hematologic tests disclo-
sed that her complete blood count was within
normal limits (hemoglobin 12.5 g/dL; hema-
tocrit 37.9%; WBC count 9.5 x 109/L; and pla-
telet count 381 x 109/L with 77% neutrophils,
14% lymphocytes, 6% monocytes, 2% eosi-
nophils, and 1% basophils on peripheral sme-
ar). Laboratory data and clinical signs reflec-
ted significant hypernatremic dehydration and
prerenal failure. The results of biochemical tests
were as follows: glucose 102 mg/dL, blood urea
nitrogen 40 mg/dl, creatinine 1.13 mg/dL, sodi-
um 160 mEq/L, potassium 3.4 mEq/L, chloride
98 mg/dL, uric acid 10.2 mg/dL, calcium 10.2
mg/dL, and phosphorus 4 mg/dL. Arterial blo-
od gas results indicated severe metabolic aci-
dosis (pH: 6.91; pCO2: 20 mm Hg; HCO3: 4.0
mmol/L; and base excess: -27 mmol/L). Re-
sults of stool microscopy and culture were
normal. The child was treated initially with
bolus intravenous serum saline for severe
dehydration and was treated with bicarbonate
for metabolic acidosis. Hypernatremia was tre-
ated with 3500 mL/m2/day proper concentra-
tion of serum saline. Seizures were controlled
with diazepam and diphenylhydantoin. Re-
sults of a cranial computed tomography scan
were normal. Her symptoms and laboratory
data improved gradually; however, edema and
erythema developed on the right leg on the se-
cond day of treatment. Arterial and venous co-
lor Doppler examination revealed a thrombus
in the right iliofemoral and popliteal venous
system, although the right femoral arterial
system was intact. Results of an echocardiog-
raphy were normal. 

The patient was initially treated with low-
molecular-weight heparin (enoxaparin, 1 mg
/kg x 2 doses). After the acute period, her an-
ticoagulant treatment was changed to warfa-
rin for the next three months adjusted by the
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international normalized ratio (INR) between
2-3. A follow-up examination of the venous
system using color Doppler on day 14 showed
that the venous thrombosis was completely
replaced by signs of recanalization on the ili-
ofemoral vein. Owing to the thrombus in this
child, we investigated probable risk factors.
Her coagulation studies were as follows:
prothrombin time 13.2 s, INR 1.1, activated
thromboplastin time 21.6 s, fibrinogen 229
mg/dL, fibrin degradation proteins 10 mg/mL
(reference value 0-5 mg/mL), and D-dimer
1.97 mg/mL (reference value 0-0.5 mg/mL).
In searching for the etiology of the thrombosis,
laboratory screening for thrombophilia reve-
aled normal protein C, protein S and antith-
rombin III activity, factor VIII and factor XI
concentrations, plasma prothrombin and li-
poprotein (a) levels, and anticardiolipin anti-
bodies. Results of tests for factor V Leiden,
prothrombin G20210A, and methylenetet-
rahydrofolate reductase C677T mutations we-
re all normal. 

DISCUSSION
Venous thromboembolism develops as a

result of multiple interactions between non-
genetic and genetic risk factors. The most im-
portant non-genetic risk factors are age, sur-
gery, trauma, oral contraception, pregnancy,
obesity, and lack of physical activity. Common
risk factors in children also include indwelling
catheters, inherited prothrombotic conditions
and severe dehydration. Inborn factors predis-
posing to thrombosis are usually present in
the majority of patients [3]. 

Spontaneous thrombi in the iliofemoral ve-
ins, renal veins, or intracranial veins may be
observed in children who are severely dehyd-
rated. Thus, children with severe gastroenteri-
tis, diabetes mellitus, diabetes insipidus, and
similar conditions are predisposed to throm-
boembolism [4]. In addition, thrombotic comp-
lications may occur in patients with Down
syndrome. The association of cerebral sinus
thrombosis with trisomy 21 has been previ-
ously reported in a few cases [5-7]. Another
study ascertained that possible causes of

thromboses in those patients are due to seve-
ral proteins encoded on chromosome 21, inc-
luding superoxide dismutase 1, cystathionine
β-synthase, and collagen type VI, which af-
fects arterial physiology and may be involved
in the narrowing process of the cerebral arte-
ries [8]. A recent study has also reported the
case of a cerebral venous thrombosis diagno-
sed in an adult with Down syndrome, moya-
moya and Graves disease associated with an-
tithyroid microsome antibodies and antip-
hospholipid antibodies [9]. These authors re-
ported that the thrombosis could be due to
antiphospholipid antibodies that are known to
be related with an increased risk of venous
and arterial thrombotic events. A venous
thrombosis has also been demonstrated in the
mesenteric and portal veins in an adult with
Down syndrome [10]. In that case, the only risk
factor for thrombosis detected was decreased
protein S activity. Another child with Down
syndrome and moyamoya disease who presen-
ted with recurrent strokes due to protein C de-
ficiency was reported [11]. Our patient had
Down syndrome and severe hypernatremic
dehydration. We could not find any additional
predisposing factors such as protein C and
protein S deficiency, antiphospholipid antibo-
dies or prothrombotic mutations. We believe
that the thrombosis in our patient was due to
severe dehydration.

Treatment of a thrombosis primarily invol-
ves using a rapidly acting anticoagulant such
as heparin or low-molecular-weight heparin to
prevent extension, and consequent anticoagu-
lation with warfarin to prevent recurrence.
Fibrinolytic therapy is used infrequently beca-
use of the risk of serious bleeding complicati-
ons and is reserved for selected cases of arte-
rial thrombosis to initiate rapid reperfusion of
ischemic tissue, or it is used in patients with
a large venous thrombosis and pulmonary
emboli causing hemodynamic compromise. In
our patient, because of the venous thrombus
and her history of cardiac surgery, we started
with enoxaparin followed by prophylactic war-
farin treatment for three months.
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In summary, we believe that the etiology of
deep-vein thrombosis in our patient was due
to dehydration. We suggest that children with
mental retardation should be hydrated pro-
perly, especially during the summer or episo-
des of diarrhea, to prevent thrombotic compli-
cations.
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