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INTRODUCTION:  Although  von  Willebrand  disease  (VWD)  is a common  inherited  bleeding  disorder,  very
few cases  of  surgery  in  patients  with  VWD  have  been  reported.
PRESENTATION  OF  CASE:  A 77-year-old  man  was  referred  to  our  hospital  for treatment  of  hepatocellular
carcinoma  (HCC)  based  on type  C chronic  hepatitis.  He  had  also  been  treated  for  VWD  in the  hematology
department  of another  hospital.  Partial  hepatectomy  was  performed  with  the  administration  of  factor
VIII/von  Willebrand  factor  concentrate  just  before  and  after  the operation.  The  perioperative  course was
uneventful,  and  the  patient  was  discharged  12 days  after  surgery.
epatectomy
ctivated partial thromboplastin time

DISCUSSION:  VWD  causes  dysfunction  of  the  platelet  and  destabilization  of the  blood  clotting  factor  VIII.
The  patient  was  successfully  treated  with  measurement  of  activated  partial  thromboplastin  time  (APTT)
as an  index  for the  management  of  hemostasis.
CONCLUSION:  This  report  describes  a rare case  of  a  successful  perioperative  management  of hepatectomy
in  a  patient  with  VWD.

©  2018  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CC
access  article  under  t

. Introduction

von Willebrand disease (VWD) is a common inherited bleeding
isorder that often manifests clinically with hemorrhage after inva-
ive procedures. Thus, appropriate perioperative management of
emostasis is required to prevent complications of bleeding when
erforming a major operation in patients with VWD.

Few cases of surgery performed for patients with VWD  have
een reported. To the best of our knowledge, this is the first detailed
ase report of hepatectomy in a patient with VWD  except for 1
hort report [1]. Here, we report a case of partial hepatectomy
or HCC performed in a patient with VWD  managed with factor
III/von Willebrand factor (FVIII/VWF) concentrate with accurate
easurement of perioperative hemostasis. This case report has

een prepared in line with the SCARE criteria [2].

. Presentation of case
A 77-year-old man  was referred to our department for surgi-
al treatment of HCC. He had a history of recurrent nosebleeds and
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gastrointestinal bleeding and had been diagnosed with type 1 VWD
under the care of the department of hematology in another hospital
for about 70 years. He had a positive family history, and his son was
also diagnosed with VWD. He also had hepatitis C, probably trans-
mitted via the previous blood transfusion. However, he had not
received therapy for hepatitis C virus yet, such as interferon ther-
apy and direct-acting antiviral agent therapy. Contrast-enhanced
computed tomography (CT) revealed a tumor in segment 5 of the
liver measuring 15 mm in diameter, which was enhanced in the
arterial phase and washed out in the portal and delayed phases.
CT arterial portography and CT hepatic arteriography (CTAP/CTHA)
revealed tumors in segment 5 and segment 1 of the liver. Both
tumors were revealed defection with CTAP, and enhancement with
CTHA, which were typical findings of HCC (Fig. 1). The results
of the preoperative blood tests were as follows: serum aspar-
tate aminotransferase, 56 IU/L; serum alanine aminotransferase,
41 IU/L; total serum bilirubin, 1.3 mg/dL; serum albumin, 3.7 g/dL;
and prothrombin time (PT), 90%. Under the Child-Pugh classifica-
tion, it was  categorized as A. The serum concentration of proteins
induced by vitamin K absence or antagonist was  31 mAU/mL, car-

bohydrate antigen 19–9 was 5.0 U/mL, and alpha-fetoprotein was
57.1 ng/mL. The indocyanine green clearance rate at 15 min  was
34.2%. The serum HCV RNA was 6.5 log copies/mL.
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ig. 1. CT arterial portography (CTAP)/CT hepatic arteriography (CTHA) image.
TAP revealed both S5 (a) and S1 (c) tumors with perfusion defects. CTHA revealed

Preoperative tests of hemostasis were as follows: the plasma
WF:ristocetin cofactor (VWF:RCo) was 6% (normal range,
0–170%) and the plasma VWF:antigen (VWF:Ag) was  24% (normal
ange, 50–155%); however, the plasma FVIII activity was 83% (nor-
al  range, 70–150%). Activated partial thromboplastin time (APTT)
as 32.8 s and the platelet count was 12.8 × 104/mL, both within

he normal range.
Partial hepatectomy (S5 + S1) with cholecystectomy was  per-

ormed after the patient consented to undergo surgery. Although
he preoperative APTT was  within the normal range, we  had no
hoice but to use the APTT as a real time index for perioper-
tive management of hemostasis, since it took time to get the
esults of the plasma VWF:RCo. We  administered FVIII/VWF con-
entrate (Confact F

®
; Chemo-Sero-Therapeutic Research Institute,

umamoto, Japan), plasma-derived product, not be distributed in
he world, at a dose of 3200 IU of VWF:RCo before surgery and at a
ose of 1600 IU of VWF:RCo just after surgery (Fig. 2). The FVIII/VWF
omplex plays the key role in the intrinsic pathway of blood coag-
lation [3]. Therefore, we regard APTT as indexes of the activation
f intrinsic coagulation and the activation of VWF. Although APTT
as temporarily prolonged to 48.5 s 3 h after the start of surgery

Fig. 2), we could successfully maintain the APTT while adminis-
ering the FVIII/VWF concentrate during and after the operation.
etrospectively, we could confirm that the highest activity level
f FVIII increased to 200%, that of VWF:Ag to 265%, and that of
WF:RCo to 130%. The postoperative activities of FVIII, VWF:Ag,
nd VWF:RCo increased and peaked on the first postoperative day,
nd the infusion of FVIII/VWF concentrate was stopped; activity
evels dropped continuously until discharge on day 12 (Fig. 3).

he amount of blood loss during the operation was  484 mL.  This
lood loss was mainly from the parenchymal transection, although
ringle maneuver was used during the surgery (total time of Pringle
aneuver: 75 min). The patient did not receive any blood transfu-
S5 (b) and S1 (d) tumors with enhanced image (yellow arrow).

sions during the perioperative period. The perioperative course was
uneventful, and there was  no complication such as bleeding. The
patient was  discharged from the hospital 12 days after surgery.

3. Discussion

VWD  is a commonly inherited bleeding disorder, caused by
decreased VWF  activity because of either deficient or dysfunctional
VWF, as first reported by Erik von Willebrand in 1926 [4]. VWF  has
two well-characterized functions in hemostasis: (i) the promotion
of adhesion and aggregation of platelets on the sites of vascular
injury and (ii) the transport and stabilization of the FVIII molecule
in the plasma [5]. Thus, perioperative management of hemostasis
in patients with VWD  is important because of the risk of bleeding
due to dysfunction of the platelet and destabilization of the blood
clotting FVIII.

VWD  is classified into three major categories: partial quantita-
tive deficiency (type 1), qualitative deficiency (type 2), and total
deficiency (type 3) [6]. In this case, laboratory evaluations showed
a decrease in results of VWF  function (VWF:RCo) and VWF  protein
concentration (VWF:Ag) assays; however, the blood clotting FVIII
level was  within the normal range. The normal or mildly decreased
FVIII result, not reduced as much as that of VWF:RCo, is a character-
istic finding of type 1 VWD  [6]. The severity of VWD  increases from
type 1 to type 3 [7]. Although type 1 VWD  has been described as
mild [8], appropriate perioperative management is required espe-
cially for hepatectomy for HCC. This is because most HCC patients
have poor hepatic functional reserve and deficient coagulation fac-
tors, and impaired synthesis of clotting factors and consumption of

coagulation factors during surgery distort the coagulation balance
[9].

There have been few reports of surgery in patients with VWD
[10–12]. A MEDLINE search using the keywords “von Willebrand
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Fig. 2. Serial change in APTT by supplying FVIII/VWF concentrate.
We  administered VWF:Rco at a dose of 3200 IU just before surgery and 1600 IU after sur
surgery,  we  could confirm an improvement in the APTT value. The APTT was successfully

Fig. 3. Activity of factor VIII (FVIII), von Willebrand factor antigen (VWF:Ag), and
von Willebrand factor activity (VWF:RCo) during the perioperative period.
We  could confirm that the highest activity level of FVIII increased to 200%, that of
VWF:Ag to 265%, and that of VWF:RCo to 130%. The postoperative activity of FVIII,
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WF:Ag, and VWF:RCo increased and peaked on the first postoperative day, and the
nfusion of FVIII/VWF concentrate was stopped; activity levels dropped continuously
ntil discharge on day 12.

isease” and “hepatectomy” or “liver resection” revealed only 1
hort report on hepatectomy in a patient with VWD  [1]. However,
etails of the evaluation method of hemostasis during the peri-
perative period and the effect on hemostasis after administering
VIII/VWF concentrate had not been described.

In our case, the FVIII/VWF concentrate which contains about
600 units of VWF:RCo in 1000 units was administered just before
urgery and after surgery. The dosage of the FVIII/VWF concentrate
as determined with reference to guidelines for coagulation factor

eplacement therapy for hemophilia, because there is no guide-
ine for VWD  in Japan. In case of the major surgery, “required dose
unit) = body weight (kg) × target level of VWF:RCo (%) × 0.5”. We
et the target peak level of VWF:RCo as 100%, and administered
200 units of VWF:RCo before surgery. According to the guidelines
n VWD  in the United States, the recommended initial dose to be
dministered for FVIII/VWF concentrate replacement therapy in a
ajor surgery is 40–60 IU VWF:RCo/kg, with a maintenance dose of

0–40 IU VWF:RCo/kg administered every 8–24 h [6]. In our case,

3.3 IU VWF:RCo/kg was administered before surgery, and a half
ose was once administered just after surgery while measuring the
ctual APTT during surgery. The highest level of VWF:Ag increased
o 265%, more than our target level. As one possibility, that is
gery. Although the APTT was temporarily prolonged to 48.5 s 3 h after the start of
 maintained at 35.9–40.2 s after surgery.

because VWF  derived from endothelial cells, and VWF  pooled in
vascular endothelial cells released into the blood by the stimulation
of surgery. Administration of additional FVIII/VWF concentrate was
not necessary because the APTT was  maintained within the normal
range, and percutaneous drainage showed no evidence of bleed-
ing. Thromboembolic events during the treatment of patients with
VWD who  have high thrombotic risk and are receiving FVIII/VWF
concentrate replacement therapy have been described [13,14]. Fur-
thermore, as stated in the guidelines on VWD  in the United States,
individual cases may  need a longer or shorter duration of addi-
tional FVIII/VWF concentrate depending on the severity of VWD
and bleeding tendency [6]. Therefore, it was decided not to admin-
ister additional FVIII/VWF concentrate starting from 2 days after
the surgery, in this case.

4. Conclusion

This report describes a case of a patient with type 1 VWD  who
underwent hepatectomy for HCC. With the appropriate periopera-
tive management of hemostasis and use of FVIII/VWF concentrate,
surgery can be performed safely without postoperative bleeding
complications, even in hepatectomy.
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