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INTRODUCTION
von Willebrand disease (VWD) is a genetic bleeding disorder,
caused by a quantitative or qualitative defect in the von Willebrand
factor (VWF). The VWF gene is located on the short arm of
chromosome 12 at 12p12pter. The entire genomic DNA sequence
has recently become available from the Human Genome Project1

and a  large number of disease-causing mutations have been
reported.2–4 In VWD, direct mutation detection is impractical be-
cause of the large size of the VWF gene (180 kb) and the heteroge-
neity of the mutations. Hence, gene tracking of the defective VWF
allele by restriction fragment length polymorphism (RFLP) analysis
is the method of choice. The most commonly used markers are the
intron 40 polymorphic markers of the VWF gene.5–7 We report
successful prenatal diagnosis on two occasions in a family with
severe type 3 VWD using simple gene-tracking techniques.

THE CASE
One family with severe type 3 VWD was referred to our centre for
antenatal diagnosis. The couple had a 5-year-old daughter who was
diagnosed as having VWD. The coagulation parameters were
normal in both the parents. The clinical symptoms in the affected
child included recurrent epistaxis and bleeding from the gums, and
prolonged bleeding from cuts and injuries since childhood. In the
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eleventh week of a subsequent pregnancy, the mother had a trans-
abdominal chorionic villus sampling (CVS) done under ultrasound
guidance. The DNA from whole blood was extracted from periph-
eral leucocytes by the phenol–chloroform method8 and that from the
CVS was extracted following a previously described method.9

Polymerase chain reaction (PCR) amplification of the VWF1,
VWF2 and VWF3 markers were performed using primers5–7 in a
PTC 225 thermal cycler (MJ Research, USA). The PCR amplicons
were then electrophoresed on a 10% polyacrylamide gel, visualized
by ethidium bromide staining under ultraviolet light and docu-
mented using a gel documentation system (Biorad, USA).

The linkage analysis showed that the father was homozygous
for one of the alleles of the VWF2 marker. Both the parents were
heterozygous for VWF1 and VWF3 markers and could thus be
used for the RFLP analysis. Analysis of the CVS revealed that the
foetus had inherited the same allele as that of the affected sister and
was thus diagnosed as affected. The family was informed and
counselled and they chose to abort the foetus.

The same family was referred for prenatal diagnosis a second
time after 6 months.  The DNA analysis of the CVS was performed
along with that of other family members  using the VWF1 and
VWF3 markers and the foetus was found to be normal. Figure 1
shows the linkage analysis of the family with type 3 severe VWD
using the VWF1 and VWF3 polymorphic markers of intron 40 of
the VWF gene.

DISCUSSION
von Willebrand disease is a common inherited bleeding disorder
estimated to affect approximately 1% of the population.10 A study
at our centre suggests that 10.8% of patients with inherited
bleeding disorders have VWD,11 with the maximum having type 3
VWD.  This suggests that a considerable number of people in
India are at risk of having VWD. The treatment of VWD also
poses problems in India. This is because of the non-availability of
intermediate purity factor VIII concentrates that contain VWF.
Cryoprecipitate is generally used for treatment. The repeated use
of the plasma components puts these patients at an increased risk
of developing transfusion-transmitted diseases (TTD).

VWD can be prevented by prenatal genetic diagnosis facili-
tated by the advances in molecular genetics. DNA-based technol-
ogy can provide a reliable and accurate diagnosis and has been
used in several laboratories all over the world. The large size of the
VWF gene makes direct detection of mutation impractical and
gene tracking of the defective VWF allele is preferred. We used the
VWF intron 40 VNTR markers in this family. We have previously
observed an overall heterozygosity frequency of approximately
80% (unpublished observation), suggesting that these markers
can be used effectively in carrier detection and antenatal diagno-
sis. Linkage analysis using the polymorphic markers is a simple
test and the reagents cost Rs 1500–2000 per family. However,
awareness of the problems associated with VWD is still lacking.
It is necessary to counsel patients and their family members about
VWD and its problems.
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FIG 1.  Prenatal diagnosis in a VWD family
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Lane No. Samples
1. Molecular weight marker V
2. Father (1)
3. Mother (2)
4. Patient with von Willebrand disease (3)
5. Chorionic villus sample (4)
6. Molecular weight marker VIII

Note: The chorionic villus sample (4), i.e. the foetus was found to be affected.
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