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Case Reports
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Introduction

Isolated protein C and protein S deficiencies are
documented causes of acute ischaemic stroke (AIS) in
children'. However, combined protein C and S
deficiency has not been reported in the literature.

Case report

An 11 month-old boy was admitted with left sided
hemiparesis and left sided facial weakness without
loss of consciousness. He had a history of tonic clonic
focal seizures of the left half of the body on day 2 of
weakness, lasting for 15 minutes without secondary
generalization. Neurological examination showed left
sided hemiparesis, left extensor Babinski reflex and
upper motor neuron type of facial nerve palsy. General
physical examination, including anthropometry and
eye examination, was normal. After 5 days, his
weakness completely resolved. Family history was
negative for thrombosis, heart disease or early death.
Brain computerized tomography (CT) on day 2
showed an acute infarct in right middle cerebral artery
(MCA) territory involving right fronto-parietal region.
Magnetic resonance imaging (MRI) of brain done the
next day showed fronto-parietal infarct (Figure 1) and
magnetic resonance angiography revealed thrombosis
of right sided MCA (Figure 2).

Electrocardiogram was normal. Chest X-ray,
echocardiogram and haematological examination
including haemoglobin electrophoresis, lipid profile,
activated partial thromboplastin time, prothrombin
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time and bleeding time were unremarkable. Plasma
amino acid, antinuclear antibody (ANA),
antineutrophil cytoplasmic antibodies (P-ANCA and
C-ANCA), metabolic profile (including
homocysteine, ammonia and lactate) and arterial blood
gas analysis were normal. Protein C, Protein S, anti-
thrombin III, Factor V Leiden were measured at that
time. Protein S level was 39U/ml (1-5 year range 54—
118U/ml) and protein C level was 28.7U/ml (1-5 year
range 40-92U/ml). The anti-thrombin III level was
116U/ml (range 82- 139U/ml) and fibrinogen level
was 191 (range 170-405). Factor V Leiden level was
within the normal range. Protein C and S levels of his
parents were normal. Patient was treated with low
molecular weight (LMW) heparin and oral warfarin
with target international normalised ratio (INR) of 2.5-
3.5. Fresh frozen plasma was given 12 hourly until D-
dimer was normal. After six weeks follow up MRI
brain was normal but protein C and protein S levels
were still subnormal. Even after 9 months of follow up
protein C and protein S levels are still low.

Figure 1: MRI of brain showing infarct in
right fronto-parietal lobe
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Figure 1: MRA showing blockade of right
middle cerebral artery

Discussion

In one study by Engesser L et al. the mean age at the
first thrombotic event among 71 patients with
heterozygous protein S deficiency was 38 years with a
range of 15 to 68 years’. However, homozygous
protein S deficiency usually presents in the neonate?.
In this case report, the patient presented at 11 months
of age. Girolami et al. and Sie P et al. first described
familial deficiency of protein S as a cause of ischaemic
stroke in young people*. Proteins C and S are 2
vitamin K-dependent plasma proteins working in
concert as a natural anticoagulant system. Activated
protein C is the proteolytic component of the complex
and protein S serves as an activated protein C binding
protein that is essential for assembly of the
anticoagulant complex on cell surfaces. The
anticoagulant activity is expressed through the
selective inactivation of Factors Va and VIIIa®.
Clinically, patients with protein C and S deficiency are
at increased risk for venous thromboembolic disease
and occasionally arterial thrombosis can occur’. The
identification of a prothrombotic factor in children
with AIS assists determination of cause and recurrent
risk and this might have implications for prevention of
systemic thrombosis in that patient and family
members'’. In this case the patient presented at an
earlier age compared to previously reported cases.
Moreover, combined deficiency of both protein C and
protein S presenting as AIS has not been reported as
yet.

173

1.

References

Israels SJ, Seshia SS: Childhood stroke
associated with protein C or S deficiency.
Journal of Pediatrics 1987; 111(4):562-4
http://dx.doi.org/10.1016/S00223476(87)80
122-1

Engesser L, Brockmans AW, Briet E, et al.
Hereditary protein S deficiency: Clinical
manifestations. Annals of Internal Medicine
1987;106:677-82.
http://dx.doi.org/10.7326/0003-4819-106-5-
677

PMid: 2952034

Pegelow CH, Ledford M, Young J, et al.
Severe protein S deficiency in a newborn.
Pediatrics1992; 89:674-6.

PMid: 1532635

Girolami A, Simioni P, Lazzaro AR,
Cordiano 1. Severe arterial thrombosis in a
patient with protein S cerebral deficiency
(moderately reduced total and markedly
reduced free protein S): A family study.
Thrombosis and Haemostasis 1989; 61:144-7.
PMid: 2526383

Sie P, Boneu B, Bierme R, Wiesel ML,
Grunebaum L, Cazenave JP. Arterial
thrombosis and protein S deficiency.
Thrombosis and Haemostasis 1989; 62:1040.
PMid: 2526383

Esmon CT, Vigano-D’Angelo S, D’Angelo
A, Comp PC. Anticoagulation proteins C and
S. Advances in Experimental Medicine and
Biology1987; 214: 47-54.
http://dx.doi.org/10.1007/978-1-4757-5985-

3 4

Harris JM, Abramson N. Evaluation of
recurrent thrombosis and hyper-
coagulability. American Family Physician
1997; 56: 1591-6, 1601-2.

PMid: 9351428

Yang YY, Chan CC, Wang SS, Chiu CF, Hsu
HC, Chiang JH, et al. Portal vein thrombosis
associated with hereditary protein C
deficiency: a report of two cases. Journal of
Gastroenterology and Hepatology1999; 14:
1119-23.



A rare cause of acute ischaemic stroke due to combined

.... Sri Lanka Journal of Child Health, 2017 46(2): 172-174

http://dx.doi.org/10.1046/j.14401746.1999.0
2017.x
PMid: 10574141

Gupta PK, Ahmed RP, Bhattacharyya M,
Kannan M, Biswas A, Kalra V, et al. Protein
C system defects in Indian children with
thrombosis. Annals of Hematology 2005; 84:
85-8.
http://dx.doi.org/10.1046/j.14401746.1999.0
2017.x

PMid: 10574141

174

10. DeVeber G, Monagle P, Chan A, et al.

Prothrombotic disorders in infants and
children with cerebral thromboembolism.
Archives of Neurology 1998; 55(12):1539 —43.
http://dx.doi.org/10.1001/archneur.55.12.15

39

PMid: 9865798



