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High prevalence of acquired von Willebrand’s
syndrome in patients with thyroid diseases
undergoing thyroid surgery

Various acquired abnormalities of
coagulation have been reported in
patients with thyroid dysfunction.1-5

These abnormalities range from subclinical
laboratory findings to clinically significant
coagulopathies and, more rarely, major
hemorrhagic or thromboembolic complica-
tions.6 Although the matter is still contro-
versial, it seems that patients with hypothy-
roidism have a bleeding tendency7-12 where-
as patients with hyperthyroidism are at risk
of thromboembolic events.13-15 Moreover,
since the thyroid gland is a richly vascular-
ized organ, the risk of bleeding may be par-
ticularly enhanced in those patients with
thyroid diseases undergoing thyroid sur-
gery.16

Considering the fact that personal or
family history of bleeding is usually nega-
tive in patients with acquired hemostatic
defects, we decided to screen 1342 con-

secutive patients with various thyroid dis-
eases who were scheduled for thyroid sur-
gery for the most important parameters of
hemostasis (platelet function for primary
hemostasis and prothrombin time and acti-
vated partial thromboplastin time for sec-
ondary hemostasis) in order to assess their
bleeding tendency. 

Design and Methods

Patients and study design
Between January 1999 and December

2003, 1342 consecutive patients with thy-
roid diseases listed for thyroid surgery were
seen at the University Hospital of Verona.
All these patients underwent preoperative
coagulation screening tests, including the
activated partial thromboplastin time
(APTT), prothrombin time (PT) and closure

Background and Objectives. Various coagulation abnormalities occur in patients with
thyroid diseases. These abnormalities range from subclinical laboratory findings to hem-
orrhage or thromboembolism. However, the prevalence of hemostatic abnormalities in
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patients with various thyroid diseases who were candidates for thyroid surgery underwent
preoperative screening of hemostatic parameters including prothrombin time, activated
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function analyzer.

Results. Thirty-nine patients (2.9%) had abnormalities of the coagulation screening
tests. Of these, 35 patients had von Willebrand’s disease (type 1 in 33 cases and type 2A
in 2 cases), 2 patients had decreased platelet aggregability, and 2 patients had coagula-
tion factor XI deficiency. As all patients with coagulation abnormalities responded to
subcutaneous desmopressin injection (0.3 µg/kg BW), this drug was successfully used as
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brand’s disease. Coagulation screening tests are needed in order to identify those patients
at increased risk of bleeding. 
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time measured by the PFA-100 platelet function ana-
lyzer. Acetylsalicylic acid and non-steroidal anti-
inflammatory drugs were stopped at least one week
before the in vitro evaluation of platelet function. All
abnormal coagulation parameters were confirmed by
repeat testing on a new blood sample. All patients
were euthyroid at the time the coagulation screening
was carried out. When a coagulation screening test
abnormality was detected, additional coagulation tests
were performed (i.e., von Willebrand factor antigen
[VWF:Ag], ristocetin cofactor [VWF:RCo] levels and/or
coagulation factors levels and/or platelet aggregation)
in order to characterize the hemostatic defect. In
determining the type of von Willebrand’s disease
(VWD), we adhered to the guidelines of the Italian
Association of Hemophilia Centers (AICE).17 In fact, in
the case of a VWF:RCo/Ag ratio > 0.7, type 1 VWD was
diagnosed; in the case of VWF:RCo/Ag ratio < 0.7, type
2 VWD was diagnosed. To characterize type 2 VWD
further, ristocetin-induced platelet agglutination
(RIPA) testing was required: when RIPA was increased,
type 2B VWD was diagnosed, whereas when RIPA was
decresased, type 2A or 2M was diagnosed according to
the absence or presence of high molecular weight VWF
multimers. 

All patients were questioned about a personal and
family history of blood coagulation disorders. In those
patients with abnormal hemostatic parameters, coag-
ulation screening tests of first degree relatives was
also performed. Before surgery, the patients with
hemostatic defects were tested for their response to a
subcutaneously injected dose of 0.3 µg/kg of body
weight of desmopressin (DDAVP) and the abnormal
coagulation parameters were measured before and
120 minutes after the DDAVP injection. If there was a
good response to the preoperative DDAVP test, subcu-
taneous desmopressin was used as surgical prophy-
laxis at a dosage of 0.3 µg/kg BW daily for 3-5 con-
secutive days starting 1 hour before the operation. We
also documented any bleeding episodes during or after
surgery and adverse drug reactions possibly occurring
in association with the treatment. Treatment outcome
was rated as excellent (achievement of normal hemo-
stasis), good (mildly abnormal hemostasis not requir-
ing additional therapy), or poor (hemostasis less than
expected) as a measure of overall efficacy. The patients
with hemostatic abnormalities before surgery were re-
evaluated 3 and 6 months postoperatively, and new
blood samples were collected in order to repeat the
coagulation screening tests.

Laboratory analysis
Prothrombin time measurements were performed on

a Behring Coagulation System (BCS, Dade Behring,
Marburg, Germany), employing human thromboplas-

tin Thromborel, ISI 1.07 (Dade Behring) and results
were finally converted into an international normal-
ized ratio (INR). Activated partial thromboplastin time
measurements were performed in duplicate on a
Behring Coagulation Timer (BCT, Dade Behring)
employing Pathromptin SL (micronized silica + calci-
um chloride solution, Dade Behring). The assay was
performed according to the instructions provided by
the manufacturer. The activities of clotting factors VIII
(FVIII:C) and XI (FXI:C) were measured on the BCT using
a modification of the one-stage APTT test (Behring
Diagnostic GmbH, Marburg, Germany). All measure-
ments were performed in duplicate in the same ana-
lytical session and the results were referred to a ref-
erence standard curve obtained by serial dilutions of
standard human plasma (Behring) mixed with each
respective deficient plasma. Results of duplicate tests
were averaged and then expressed in terms of factor
activity (%). von Willebrand factor antigen (VWF:Ag)
was measured by a commercial automated enzyme-
linked immunosorbent assay on a mini Vidas analyzer
(bioMerieux, Marcy-l’Etoile, France); von Willebrand
factor activity (WF:RCo) was assessed on a BCT (Dade
Behring) by a platelet agglutination method. 

The PFA-100 analyzer (Dade Behring) uses a dispos-
able cartridge in which the internal active membrane
is coated with either collagen-ADP (CADP) or collagen-
epinephrine (CEPI). The interaction of whole antico-
agulated blood with the agonists, in a condition of
high shear rates, triggers platelet activation and the
resulting formation of a stable platelet plug arrests
the flow of the blood. The response of the sample is
recorded as the time required to reach full occlusion
and is expressed as a closure time (CT). Ristocetin-
induced platelet agglutination (RIPA) was measured
by mixing different concentrations of ristocetin and
patient platelet-rich plasma (PRP) in an aggregome-
ter. Results are expressed as the concentrations of ris-
tocetin (mg/mL) able to induce 30% of agglutination.
Multimeric analysis of plasma VWF was performed by
low-resolution sodium dodecyl sulphate-agarose gel
electrophoresis using a discontinuous buffer system.
For the platelet aggregation studies, venous blood
samples (40 mL) were collected by venipuncture into
1:10 volume trisodium citrate (3.2% wt/vol) from
patients who had not been taking any anti-platelet
drugs during the previous 3 weeks. Platelet-rich plas-
ma was obtained by centrifugation at 700g for 15
minutes. Samples were kept at room temperature and
used for the tests within 2 hours. Platelet-rich plasma
was maintained in the aggregometer at 37°C for 1
minute in HEPES buffer in the presence of 1 mmol/L
CaCl2 and 1 mmol/L MgSO4, with continuous stirring at
1000 rpm and was then stimulated with the agonists.
The rate of platelet aggregation was monitored for 3

haematologica 2004; 89(11):November 20041342

M. Franchini et al.

 



haematologica 2004; 89(11):November 2004

minutes after the addition of the agonist using a 4-
channel aggregometer (Aggrecorder II, PA-3220; Dai-
ichi); the rate was measured as the change in per-
centage of transmitted light according to Born.

Statistical analysis
We used the Student t-test for analysis of normally

distributed continuous data and the χ2 or Fisher’s exact
test for analysis of categorical data. A p value <0.05
was considered statistically significant.

Results

Patients
Table 1 shows the baseline characteristics of the 1342

patients included in the study. The median age of this
series was 51 years and 80% of the patients were
women. Three hundred and eleven patients (23.2%)
underwent thyroid surgery for a thyroid neoplasm. As
regards the operation, 942 patients (70.2%) underwent
total thyroidectomy, 315 (23.4%) hemithyroidectomy,
72 (5.4%) subtotal thyroidectomy, and 13 (1%) a local
excision. In 69 cases (5.1%) the surgical procedure was
a reoperation (totalization); parathyroidectomy and lym-
phadenectomy were associated in 48 cases (3.6%) and
53 cases (3.9%), respectively.

Prevalence of coagulation abnormalities
Table 2 presents the coagulation abnormalities found

preoperatively during the coagulation screening tests.
Thirty-nine patients (2.9%) had abnormalities of these
screening tests. Twenty-six patients (1.9%) had a pro-
longed APTT and raised PFA-100 values, whereas of the
remaining 13 patients, 11 patients (0.9%) had only

increased PFA-100 values and 2 patients (0.1%) had
only increased APTT values. Additional coagulation tests
allowed a diagnosis of von Willebrand’s disease in 35
cases (type 1 in 33 cases and type 2a in 2 cases),
decreased platelet aggregability in 2 cases (weak aggre-
gation response to ADP), and decreased levels of coag-
ulation factor XI in 2 cases (FXI:C levels of 42% and
40%; normal values 50-150%). The laboratory charac-
teristics of the 35 VWD patients are reported in Table 3.
The results did not differ in patients with O and non-O
blood types. As regards the primary thyroid disease, 34
out of the 39 patients with coagulation abnormalities
had a multinodular goiter, 2 had Grave’s disease, 2 had
papillary cancer and 1 had medullary cancer. Thus, the
association between the hemostatic defect and multin-
odular goiter (34/823, 4.1%) was 4 times higher than
the association between coagulation abnormalities and
other thyroid diseases (5/519, 1.0%, p < 0.01).

Surgical prophylaxis
As all patients with hemostatic alterations respond-

ed to subcutaneous desmopressin, this drug was used
as surgical prophylaxis in our patients (median days of
treatment: 3.3, range 3-5 days). The response to sub-
cutaneous DDAVP of the 35 patients with VWD is
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Table 1. Base-line characteristics of the 1342 patients
included in the study.

Characteristic Value

Median age (range), years 51 (17-81)
Sex, M/F 268/1074
Type of thyroid disease

Multinodular goiter 856
Uninodular goiter 20
Graves’ disease 101
Plummer’s disease 34
Hashimoto’s thyroiditis 10
Subacute lymphocytic thyroiditis 10
Adenoma 75
Papillary carcinoma 173
Follicular carcinoma 32
Medullary carcinoma 12
Anaplastic carcinoma 1
Hurtle cell neoplasm 18

Table 2. Results of the coagulation abnormalities found
during the preoperative coagulation screening tests.

Tests Number of patients* Results†

APTT (ratio) 28 (2.1) 1.34±0.1
Closure time (PFA-100)

CADP (seconds) 33 (2.1) 136.4±26.7
CEPI (seconds) 37 (2.8) 168.3±33.3

APTT: activated partial thromboplastin time; PFA: platelet function analyzer;
CADP: collagen ADP; CEPI: collagen epinephrine. Normal values. APTT (ratio):
0.85-1.17; CT-ADP: <110 seconds; CT-EPI: <140 seconds.
*Number (percentage); † means ±SD.

Table 3. Laboratory characteristics of the 35 patients
with von Willebrand’s disease at baseline and 2 hours
after subcutaneous desmopressin injection (0.3 µµg/kg).

Parameters Normal Baseline* 2 hours after
values DDAVP* 

APTT (ratio) 0.85-1.17 1.29±0.1 1.05±0.1
VWF:Ag 60-150% 42.6±8.2 121.3±26.8
VWF:RCo 50-150% 44.1±9.5 119.7±21.1
FVIII:C 50-150% 51.1±12.4 153.4±18.8
Closure time (PFA-100)

CADP (seconds) < 110 136.3±26.6 67.4±22.5
CEPI (seconds) < 140 168.2±33.3 88.2±19.9

APTT: activated partial thromboplastin time; VWF:Ag: von Willebrand factor
antigen; VWF:Rco: von Willebrand factor ristocetin cofactor; FVIII:C: coagulant
factor VIII; PFA: platelet function analyzer; CADP: collagen ADP;
CEPI: collagen epinephrine. *means ±SD.

                                      



reported in Table 3. As regards the 2 patients with
platelet hypoaggregability, the DDAVP injection nor-
malized the closure time determined by the platelet-
function analyzer. Similarly, subcutaneous desmo-
pressin increased the levels of FXI:C (from 42% and
40% to 53% and 55%, respectively) and normalized
APTT (from 1.34 and 1.25 to 1.08 and 0.91, respec-
tively) in the 2 patients with factor XI deficiency. No
patient with coagulation abnormalities was transfused
with blood components or derivatives during surgery
or the postoperative period. The administration of
DDAVP was well tolerated and no adverse drug reac-
tions or thrombotic episodes were observed following
injection of the drug. Prophylaxis was rated as excel-
lent/good in all procedures.

Family screening and follow-up
Six of the 39 patients with coagulation abnormali-

ties had a personal history of prior hemorrhages (4
patients with von Willebrand’s disease and 2 patients
with coagulation factor XI deficiency), whereas 4 had
a positive family history of bleeding (2 patients with
von Willebrand’s disease and 2 patients with coagu-
lation factor XI deficiency). Coagulation tests of the
relatives of these 39 patients revealed that 5 family
groups had the same coagulation defect as that of the
probands (3 with von Willebrand’s disease and 2 with
coagulation FXI deficiency). Laboratory checks per-
formed 3 and 6 months after surgery showed that
coagulation parameters had normalized in 32 out of
the 35 patients with von Willebrand’s disease and in
the 2 patients with abnormal platelet aggregation.
Coagulation abnormalities did however persist in the
remaining 3 cases of von Willebrand’s disease and in
the 2 patients with FXI deficiency (in all these patients
the same coagulation defect was detected in their rel-
atives). Thus, we conclude that 34 patients had an
acquired hemostatic defect (30 VWD type 1, 2 VWD
type 2A and 2 platelet hypoaggregability), whereas 5
patients had an hereditary defect (3 VWD type 1 and
2 heterozygous FXI deficiency). 

Discussion

It is well known that various coagulation abnormal-
ities occur in patients with thyroid diseases, these
abnormalities ranging from subclinical laboratory find-
ings to hemorrhage or thromboembolism.1-4 The coag-
ulation abnormalities in patients with thyroid defi-
ciency are varied,7,8 but frequently the coagulopathy
consists of a defect of primary hemostasis which
results in a bleeding tendency that is usually mild (e.g.
nose or gingival bleeding, menorrhagia, easy bruising),
but which can, rarely, be severe (e.g. hemorrhages fol-

lowing trauma or surgery).4 Coagulation tests in
patients with thyroid hormone deficiency usually show
prolongation of the APTT and a normal or slightly
shortened PT, reflecting the abnormalities of the relat-
ed coagulation factors.18-21 That hypothyroidism is asso-
ciated with depression of a variety of coagulation fac-
tors was first observed by Egeberg1 and Simone2 who
found a significant decrease of factor VIII, IX and XI
levels in hypothyroid patients. The latter author also
observed that thyroid hormone therapy produced a
positive response in antihemophilic-factor activity
(FVIII:C). Other studies confirmed these findings and
also described low levels of plasma coagulation factors
VII, X and XII.2,7,22

As regards primary hemostasis, there are reports of
qualitative platelet abnormalities in patients with thy-
roid hormone deficiency.23-26 Palareti and colleagues26

studied 21 patients with acquired hypothyroidism after
total thyroidectomy and found impaired platelet reac-
tivity not only to ristocetin but also to collagen and
epinephrine; this impairment was completely correct-
ed by replacement therapy with L-thyroxine. Myrup
and colleagues3 studied primary hemostasis in hyper-
thyroid and hypothyroid patients and, among the
parameters analyzed (bleeding time, platelet count,
β2-macroglobulin, fibrinogen, fibronectin, platelet
aggregation and agglutination), they found a signifi-
cantly longer bleeding time, an impaired agglutina-
tion response to ristocetin and greater platelet aggre-
gation in response to ADP in untreated hypothyroid
patients than in normal controls. Moreover, the
authors found that the levels of von Willebrand fac-
tor antigen in plasma from hypothyroid patients were
less than half those recorded in hyperthyroid patients.
Bleeding time, ristocetin-induced platelet agglutina-
tion and VWF:Ag normalized during L-thyroxine treat-
ment, suggesting that the prolonged primary hemo-
stasis in hypothyroidism is a consequence of thyroid
hormone status. 

Similar results were reported by Rogers and col-
leagues,27,28 who found decreased levels of factor VIII
coagulant activity, VWF:Ag and ristocetin co-factor
activity (VWF:RCo) in 5 of 21 (24%) untreated hypo-
thyroid patients; these abnormalities reversed after
hormone replacement therapy. 

Abnormalities of primary hemostasis resembling
acquired VWD are the most frequent coagulation disor-
der observed in hypothyroidism.10-12,29-37 The presenting
symptoms are easy bruising, epistaxis and mucosal
bleeding. Hemostatic tests show a prolonged bleeding
time and decreased FVIII:C, VWF:Ag and VWF:RCo lev-
els, whereas multimeric analysis reveals a pattern of
type 1 or type 2 VWD.33 However, the diagnosis of this
associated coagulopathy is very difficult since it is usu-
ally not detected by routine laboratory tests and hypo-

haematologica 2004; 89(11):November 20041344

M. Franchini et al.

        



haematologica 2004; 89(11):November 2004

von Willebrand’s syndrome in patients with thyroid diseases

1345

thyroidism often has an insidious onset with subtle clin-
ical signs and symptoms. Thus, the correct diagnosis is
frequently not established until the bleeding tendency
is manifested by major hemorrhage following trauma or
surgery. However, the majority of studies report that
acquired VWD associated with hypothyroidism resolves
completely after thyroid hormone therapy. 

The pathogenesis of hypothyroidism-associated
acquired VWD, although still unclear, seems to be quite
different from that of VWD associated with other
pathologies (e.g. hematologic malignancies) character-
ized by the development of a specific anti-VWF anti-
body that binds to VWF thus forming an immune com-
plex which is rapidly cleared from the circulation by
the reticuloendothelial system. In hypothyroidism, the
pathogenic mechanism most frequently advocated by
various authors is a decrease of VWF protein synthesis
in the absence of adequate levels of thyroxine.3 The
reversal of VWD following thyroid hormone replace-
ment could be the result of two effects: an increased
release of VWF from endothelial cells due to increased
sensitivity to epinephrine after thyroid hormone ther-
apy and a non-specific stimulation of hepatic protein
synthesis by thyroid hormone. 

Our study, in which we found abnormalities of pri-
mary hemostasis (platelet hypoaggregability and
reduced levels of von Willebrand factor) in patients with
various thyroid diseases, confirms previous findings
from other authors. However, as these hemostatic
abnormalities were observed in patients with a normal
hormone thyroid status, a different pathogenic mech-
anism is presumably involved. While patients with
hyperthyroidism seem to have an increased risk of
thromboembolic complications3,38-41 a hemorrhagic risk
has been observed in those with thyroid cancers. In fact,
Rosen and colleagues42 found an association between

factor XI deficiency and thyroid neoplasia and, in a pre-
vious study, we reported on two patients with localized
thyroid cancer (one patient with medullary and anoth-
er with papillary thyroid cancer) and acquired VWD who
underwent thyroidectomy with desmopressin as surgi-
cal prophylaxis.16

The great majority of the coagulation abnormalities
found in the present study resembled an acquired von
Willebrand’s syndrome, as documented by the normal-
ization of VWF after surgery. Although most of the
abnormalities occurred in patients with multinodular
goiter, hemostatic defects were also observed in
patients with other thyroid diseases. All the patients
with coagulation abnormalities were managed effec-
tively with desmopressin and there were no hemor-
rhagic complications during or after surgery in any of
the patients. Interestingly, the 2 patients with a het-
erozygous FXI deficiency also responded to desmo-
pressin, thus confirming previous reports by us43 and
other investigators.44

Moreover, the lack of surgery-related bleeding events
in the other patients with normal coagulation tests doc-
uments the high sensitivity of this screening method
and compares favorably with the data reported in lit-
erature on similar series of patients.45,46

Since up to 3% of patients with thyroid diseases
requiring surgery may have acquired hemostatic abnor-
malities, we advise preoperative coagulation screening
tests in order to identify those patients with an
increased risk of bleeding.

MF, DV and PB designed the study; MF, GG and DV wrote the man-
uscript; CZ and PB collected the data; GL and FM were responsible for
coagulation test analysis. 

The authors reported no potential conflitcs of interest. 
Manuscript received May 25, 2004. Accepted August 16, 2004.
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