
INTRODUCTION

Noonan’s Syndrome (NS) is characterized by
short stature, short or webbed neck, facial ano-
malies, congenital heart defects and testicular ab-
normalities[1-5]. Various bleeding disorders in No-
onan Syndrome associated with coagulation fac-
tor deficiencies and qualitative or quantitative pla-
telet disorders have been reported [2,6-9,10].

Bernard-Soulier Syndrome (BSS) is a rare
congenital bleeding disorder characterized by
thrombocytopenia and giant platelets[11,12]. A qu-
alitative or quantitative deficiency in the platelet
membrane glycoprotein (GP) Ib/ IX receptor
complex, a major receptor for the von Willebrand

factor (vWF), is the cause of the syndrome[13,14] .

There is no reported case of BSS associated
with Noonan syndrome. Here, we repor-
t a patient with Noonan Syndrome and BSS asso-
ciation.

CASE REPORT

A four-year-old male was brought with a nose
bleeding history from six months of age and he
had received blood transfusion at four times beca-
use of bleeding. He had no petechia-purpura and
hemarthrosis, but he had easy bruising in history.
His father and brother had no bleeding disorder,
but his mother had a moderate-severe postpar-
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tum hemorrhage, and one sister and one brother
of mother had died because of bleeding when
they were two years old.

In physical examination, short stature (height
and weight below 3rd percentile, head circumfe-
rence at 25th percentile), increased mid face he-
ight, mild hypertelorism and ptosis, antimongoloid
slant of palpebral fissures, lower nasal bridge,
prominent upper lip, low set and mildly malformed
ears were found. His right testicle was undescen-
ded. His mother and father were at normal height
and weight, but his mother had mildly antimongo-
loid slant to the eyes.

In laboratory evaluation; hemoglobin was 7.5
g/dL, hematocrit 23%, white blood cell count
7000/mm3, platelet count 98.000/ mm3, mean pla-
telet volume 11.7 fL, bleeding time 15 minutes,
prothrombin time (PT) 13 seconds, activated par-
tial thromboplastin time (aPTT) 31 seconds, Fac-
tor VIII 168%, and vWF 60%. There were giant
platelets on a stained peripheral-blood smear.
Platelet aggregation with adenosine diphosphate
(ADP) and collagen were normal, but agglutinati-
on with ristocetin was absent. His mother’s and
father’s bleeding times were normal. According to
this result, the patient was diagnosed as BSS. He
was also diagnosed as Noonan syndrome accor-
ding to Sharland et al criteria[5]. 

DISCUSSION

The patient had three of Sharland’s criteria to
diagnose Noonan syndrome[5]. He had typical fa-
cial appearance, short stature, and right undes-
cended testicle. He had also prolonged bleeding
time, moderate thrombocytopenia, large platelets,
normal PT and aPTT, platelet aggregation was
normal to collagen and ADP, but abnormal for ris-
tocetin. According to these findings, the patient
was diagnosed as BSS and Noonan syndrome.

A common association between bleeding di-
sorders and Noonan syndrome have been repor-
ted [6-9,16,17] . Sharland et al reported that 65% of
NS had a history of abnormal bruising or bleeding,
and 50% had specific abnormalities in the intrinsic
pathway of coagulation [7]. The most frequently
described coagulation factor deficiencies are Fac-

tor XI: C, VIII: C, XII: C deficiencies and their com-
bined deficiencies[6-9,16] .

Thrombocytopenia has firstly been noted by
Noonan[2]. Evans et al reported amegakaryocytic
thrombocytopenia in an infant with Noonan
syndrome[10]. Hathaway noted bleeding disorder
due to platelet function defect[17]. Witt et al repor-
ted thrombocytopenia in one patient, concomitant
coagulation and platelet defects in three patient,
and platelet function defects in five patients[6].
Singer et al reported a patient with Noonan
syndrome and amegakaryocytic thrombocytope-
nia[9]. But, Noonan syndrome associated with
BSS like platelet defects was not reported previ-
ously in literature.

Positive family history for bleeding diathesis
and coagulation factor abnormality in first degree
relatives with NS have also been reported [6,7].
Postpartum hemorrhage of mother and bleeding
disorders of her relatives may be related with NS.

In BSS, platelet aggregation responses to
physiologic agonist such as ADP and collagen are
normal, but there is an impaired platelet aggluti-
nation response to ristocetin [18,19] . In the hete-
rozygous form of BSS, the platelet count, platelet
function and clinical hemostasis are normal[18,20]. 

Acquired BSS like platelet defects were repor-
ted in malignancies such as myelodysplastic
syndrome (MDS) and acute myeloblastic leuke-
mia (AML)[21]. Our patient did not have any malig-
nant disorder.

The situation of the patient may be Noonan
syndrome and BSS association rather than BSS
like syndrome, but molecular analysis for BSS co-
uld not be done. So molecular studies are needed
to say that the cause of platelet defect in this
children is BSS or BSS like syndrome.

Various coagulation and platelet abnormalities
can be seen in Noonan syndrome. This patient
showed that the spectrum of bleeding disorders in
Noonan syndrome is quite wide. So, the investi-
gation of patients with NS for platelet functions will
be beneficial. 

ANKNOWLEDGEMENT

Turk J Haematol 2001;18(3):191-193192

Koç A, Kösecik M, Tatlý MM, Atas A, Emiroðlu HH.

Bernard-Soulier Syndrome Like Platelet Defect in a Patient
with 

Noonan Syndrome; A Case Report



We thank Prof. Dr. Aytemiz Gürgey for helpful
discussions.

REFERENCES

1. Noonan JA, Ehmke DA. Associated noncardiac
malformations in children with congenital heart di-
sease. J Pediatr 1963;63:468-70.

2. Noonan JA. Hypertelorism with turner phenotype.
Am J Dis Child 1968;116:373-80.

3. Mendez HMM, Opitz JM. Noonan syndrome: A re-
view. Am J Med Genet 1985;21:493-506.

4. Sharland M, Burch M, McKenna WM, Patton MA. A
clinical study of Noonan syndrome. Arch Dis Child
1992;67:178-83.

5. Sharland M, Morgan M, Smith G, Burch M, Patton
MA. Genetic counselling in Noonan syndrome. Am
J Med Genet 1993;45:437-40.

6. Witt DR, McGillivray BC, Allanson JE, Hughes HE,
Hathaway WE, Zipursky A, Hall JG. Bleeding diat-
hesis in Noonan syndrome: A common association.
Am J Med Genet 1988;31:305-17.

7. Sharland M, Patton MA, Talbot S, Chitolie A, Bevan
DH. Coagulation-factor deficiencies and abnormal
bleeding in Noonan’s syndrome. Lancet 1992;
339:19-21.

8. Massarano AA, Wood A, Tait RC, Stevens R, Super
M. Noonan syndrome: Coagulation and clinical as-
pects. Acta Pediatr 1996;85:1181-5.

9. Singer ST, Hurst D, Addiego JE. Bleeding disorders
in Noonan syndrome: Three case reports and revi-
ew of the literature. J Pediatr Hematol Oncol 1997;
19:130-4.

10. Evans DGR, Lonsdale RN, Patton MA. Cutaneous
lymphangioma and amegakaryocytic thrombocyto-
penia in Noonan syndrome. Clin Genet 1991;
39:228-32.

11. Bernard J, Soulier JP. Sur une nouvelle variété de
dystrophie thrombocytaire hémorrhagipare parse
congénitale. Sem Hop Paris 1948;24:3217-23.

12. Caen JP, Nurden AT, Jeanneau C, Michael H, To-
belem G, Levy-Toledano S. Bernard-Soulier
syndrome - a new platelet glycoprotein abnormality.
Its relationship with platelet adhesion to subendote-
lium and with the factor VIII von Willebrand protein.
J Lab Clin Med 1976;87:586-96.

13. Beardsley DS, Nathan DG. Congenital disorders of
platelet function. In: Nathan DG, Orkin SH (eds).
Nathan and Oski’s Hematology of Infancy and
Childhood. 5th ed. Philadelphia: WB Saunders,
1998: 1609-14. 

14. Ruggeri ZM. The platelet glycoprotein Ib-IX comp-
lex. Prog Hemost Thromb 1991;10:35-68.

15. Sharland M, Morgan M, Patton MA. Photoantropo-
metric study of facial growth in Noonan syndrome.
Am J Med Genet 1993;45:430-6.

16. de Hann M, vd Kamp JJP, Briet E, Dubbeldam J.
Noonan syndrome: Partial factor XI deficiency. Am
J Med Genet 1988;29:277-82.

17. Hathaway WE. Bleeding disorders due to platelet
dysfunction. Am J Dis Child 1971;121:127-34.

18. George JN, Nurden AT, Phillips DR. Molecular de-
fects in interactions of platelets with the vessel wall.
N Engl J Med 1984;311:1084-98.

19. Degos L, Tobelem G, Lethiellux P, Levy-Toledano
S, Caen J, Colombani J. Molecular defect in plate-
lets from patients with Bernard-Soulier syndrome.
Blood 1977;50:899-903.

20. George JN, Reimann TA, Moake JL, Morgan RK,
Cimo PL, Sears DA. Bernard-Soulier disease: A s-
tudy of four patiens and their parents. Br J Haema-
tol 1981;48:459-67.

21. Hicsonmez G, Gumruk F, Cetin M, Ozbek N, Tun-
cer M, Gursel T. Bernard-Soulier-like functional pla-
telet defect in myelodysplastic syndrome and in
acute myeloblastic leukemia associated with triline-
age myelodysplasia. Turk J Pediatr 1995;37:425-9.

Address for Correspondence:

Ahmet KOÇ, MD

Pediatric Hematology Unit,
Research Hospital,
Faculty of Medicine, Harran University
63100 Þanlýurfa, TURKEY

Turk J Haematol 2001;18(3):191-193 193

Bernard-Soulier Syndrome Like Platelet Defect in a Patient
with 
Noonan Syndrome; A Case Report Koç A, Kösecik M, Tatlý MM, Atas A, Emiroðlu HH.


