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Abstract
Von Willebrand disease (VWD) is a bleeding disorder caused by a congenital quantitative reduction, 
deficiency, or qualitative abnormality of the von Willebrand factor (VWF).  Here, we report a case of 
delayed postoperative bleeding in an infertile woman with endometrial polyps complicated by 
VWD.  The patient was a 39-year-old infertile woman with type 2A VWD.  At 38 years of age, she 
was referred to our hospital for infertility and heavy menstrual bleeding.  Hysteroscopy revealed a 
15-mm polyp lesion in the uterus.  The patient was scheduled for transcervical resection (TCR) of 
the endometrial polyp.  Gonadotropin-releasing hormone agonists were preoperatively adminis-
tered to prevent menstruation.  The VWF-containing concentrate was administered for 3 days ac-
cording to guidelines.  The patient was discharged on postoperative day 3 after confirming the ab-
sence of uterine bleeding.  Uterine bleeding began on postoperative day 6.  The patient was 
readmitted on postoperative day 7 and treated with VWF-containing concentrate for 5 days, after 
which hemostasis was confirmed.  TCR surgery for endometrial lesions is classified as a minor sur-
gery, and guidelines recommend short-term VWF-containing concentrate replacement.  However, 
it should be kept in mind that only short-term VWF-containing concentrate replacement may cause 
rebleeding postoperatively.
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Introduction

Von Willebrand factor (VWF) serves two crucial 
functions within the hemostatic mechanism : facili-
tating platelet adhesion and acting as a carrier pro-
tein for coagulation factor VIII (FVIII).  An insuffi-
cient quantity or abnormal quality of VWF can lead 
to diverse bleeding symptoms1-3).  Von Willebrand 
disease (VWD) is an inherited bleeding disorder re-
sulting from congenital reductions, deficiencies, or 
abnormalities in the quantity or quality of VWF1-3).    
The main symptoms are subcutaneous and mucosal 

bleeding.  In non-pregnant women, it causes abnor-
mal uterine bleeding, heavy and prolonged menstru-
ation, and ovarian bleeding after ovulation4-6).  Per-
sistent uterine bleeding or profuse bleeding may 
also occur after miscarriage or delivery in pregnant 
women5,7).  Thus, VWD significantly reduces the 
quality of life of women of reproductive age.

Uterine cavity lesions are not only a cause of 
abnormal uterine bleeding but also of infertili-
ty8).  Endometrial polyps and submucosal fibroids 
are examples of endometrial lesions that are associ-
ated with abnormal bleeding and infertility.  Resec-
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tion of endometrial polyps and submucosal fibroids 
has  been suggested to  improve pregnancy 
rates8,9).  Resection of uterine cavity lesions in in-
fertile women is performed by hysteroscopy or re-
sectoscopy, and the frequency of postoperative 
bleeding requiring transfusion or hemostasis has 
been reported to be 0.16%10).

In women with VWD who are undergoing sur-
gery or experiencing abnormal uterine bleeding, the 
dose and duration of administration of VWF-contain-
ing concentrates should be determined based on the 
type and severity of  the surgery or bleed-
ing7,11,12).  However, there are no specific recom-
mendations for the dose and duration of concentrat-
ed preparations containing VWF for surgery of 
intrauterine cavity lesions.

In the present report, an infertile woman with 
VWD was found to have endometrial polyps, and en-
dometrial polypectomy was performed using a re-
sectoscope after administration of a VWF-containing 
concentrate for 3 days to prevent intraoperative and 
postoperative bleeding. 

There have been no reports of delayed postop-
erative bleeding after the excision of intrauterine le-
sions in women with VWD, despite guideline-guided 
bleeding prophylaxis.  Here, we report a case of de-
layed postoperative bleeding in an infertile woman 
with endometrial polyps complicated by VWD and 
review literature about similar cases. 

Case report

The patient was a 39-year-old Japanese nulli-
gravida woman.  The patient’s family history in-
cluded a father with VWD.  At 2 years of age, the 
patient was diagnosed with VWD type 2A.  The pa-
tient’s medical history included hyperthyroidism, 
duodenal ulcers, ovarian bleeding, and fibroids.  She 
had regular menstruation and hypermenor-
rhea.  She underwent a transfusion twice due to 
heavy menstrual bleeding at both 12 (menarche) and 
17 years of age.  At 36 years of age, the patient un-
derwent laparotomic myomectomy for multiple uter-
ine fibroids.

At 38 years of age, she visited our hospital be-
cause of heavy menstruation and desire for a 
child.  The patient was administered VWF-contain-
ing plasma-derived FVIII (VWF/pd-FVIII) concen-
trate (Confact F, KM Biologics, Kumamoto, Japan) to 
control menstrual bleeding.  The patient’s height, 
weight, and body mass index were 158 cm, 66 kg, 
and 26.4 kg/m2, respectively.  Blood pressure and 
pulse were 132/78 mmHg and 90/min.  The pa-

tient’s blood type was O Rh-positive.  The patient 
was in a good general condition and showed no signs 
of thyroid gland enlargement.  The abdomen of the 
patient showed scars from laparotomy.  A vaginal 
speculum examination revealed a large amount of 
uterine bleeding in the vaginal cavity.  Internal ex-
amination revealed a uterus of a hen’s egg size, good 
mobility, and no palpable bilateral adnexa.  Trans-
vaginal ultrasonography revealed blood retention in 
the uterus.  Owing to heavy menstruation, a gonad-
otropin-releasing hormone (GnRH) agonist (leupro-
relin acetate 1.88 mg, ASUKA Pharmaceutical Co., 
Ltd., Tokyo, Japan) was administered for 6 months.

A basic infertility workup was performed fol-
lowing GnRH agonist administration.  Table 1 
shows the results of the laboratory examina-
tion.  Hysterosalpingography revealed bilateral tub-
al patency.  Husband’s semen analysis showed no 
abnormal findings according to World Health Organi-
zation 2021 criteria.  Subsequently, transvaginal ul-
trasonography was performed again in the absence 
of uterine bleeding, and a 15-mm mass was found in 
the uterus (Fig. 1a).  Hysteroscopy revealed a 
smooth endometrial polyp attached to the posterior 
uterine wall.  Since endometrial polyps, in addition 
to VWD, may cause heavy menstruation and infertil-
ity, the plan was to perform endometrial polypecto-
my using a resectoscope.  Following the hematolo-
gist’s advice, we decided to administer 2,000 units of 
VWF/pd-FVIII concentrate on the day of surgery 
and on the  f i rs t  and second postoperat ive 
days.  During the waiting period before surgery, 
GnRH agonist was administered again to prevent 
the onset of menstruation, with the last dose admin-
istered 10 days before surgery.

Preoperative cervical dilation with laminaria 
rods was not performed in order to avoid poor surgi-
cal vision due to uterine bleeding.  On the day of 
the surgery, the patient entered the operating room 
after receiving 2,000 units of VWF/pd-FVIII concen-
trate.  Under general anesthesia in the lithotripsy 
position, 100 mL of saline was injected into the blad-
der, and the uterus was monitored using transab-
dominal ultrasonography during the operation.  The 
uterine cavity was irrigated using 3% D-sorbitol so-
lution (Uromatic S, Baxter, Tokyo, Japan).  The cer-
vix was dilated to Hagar dilator No. 11.  A 12° re-
sectoscope (OES Pro resectoscope system ; 
Olympus, Tokyo, Japan) with a loop electrode was 
inserted.  The polyp was attached to the uterine 
fundus and resected using a loop electrode (Figs. 1b, 
c).  Bleeding at the detached surface (Fig. 1d) ne-
cessitated coagulation and hemostasis.  The opera-
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tive time was 21 min, and the amount of bleeding 
was minimal.  The amount of 3% D-sorbitol perfus-
ate used was approximately 500 mL, and the differ-
ence between the inflow and outflow was almost 

zero.  Pathological diagnosis confirmed that the re-
sected specimen was an endometrial polyp (Figs. 2a, 
b, c).  On postoperative days 1 and 2, 2,000 units of 
VWF/pd-FVIII concentrate were used.  On postop-
erative day 3, the patient was discharged from the 
hospital without uterine bleeding on transvaginal ul-
trasonography (Fig. 3a).  On the day 6 after the 
surgery, the patient experienced massive genital 
bleeding.  On postoperative day 7, the patient was 
readmitted to the hospital and transvaginal ultraso-
nography revealed that the uterus was filled with 
clots (Fig. 3b), which was attributed to delayed post-
operative bleeding.  The patient was urgently 
treated with 2,000 units of VWF/pd-FVIII concen-
trate for 3 days to stop the bleeding.  However, 
bleeding from the uterus persisted, and anemia 
progressed ; therefore, the dose was increased to 
2,500 units of VWF/pd-FVIII concentrate, and he-
mostasis was achieved on the 11th day after the sur-
gery.    The patient was finally discharged 12 days 
postoperatively.  The patient treatment course 
chart is shown in Fig. 4.  Informed consent was ob-
tained from the patient for this case report and pa-
tient anonymity was preserved.

Discussion

VWD is a rare hereditary disease caused by 
congenital quantitative loss and/or qualitative abnor-
malities of VWF5).  VWD is transmitted mainly by 
autosomal dominant inheritance and partly by auto-
somal recessive inheritance12).  The frequency of 
VWD varies depending on the population being stud-
ied and the criteria used to diagnose the condi-
tion.  According to estimates, the overall frequency 
of VWD is approximately 1% in the general popula-
tion13-15).  However, many VWD cases are asymp-
tomatic and may not be diagnosed.  The frequency 
of VWD presenting with bleeding symptoms is gen-
erally low, with some estimates suggesting that it is 
approximately 1% (1 per 10,000)2).  In adolescent 
women with heavy menstrual bleeding, up to 20% of 
the causes include coagulation disorders, and 5-36% 
of those are reported to be VWD4,16,17).  Women 
with type 2A VWD, as in this case, usually develop 
severe bleeding symptoms, including excessive 
menstrual bleeding requiring blood transfusions and 
ovarian bleeding after puberty.

VWD is classified into three categories, Types 
1, 2, and 3, based on VWF activity, VWF antigen lev-
els, and multimer formation results3).  Type 1 has 
qualitatively normal but quantitatively decreased 
VWF, accounting for approximately 70% of the VWD 

Table 1. � Laboratory examination of the patient at ini-
tial visit to our hospital

Data Reference range

WBC (/μL) 4,800 3,300-8,600

RBC (106/μL) 5.24 3.86-4.92

Hemoglobin (g/dL) 10.8 11.6-14.8

Hematocrit (%) 35.3 35.1-44.4

MCV (fL) 67.2 83.6-98.2

MCH (pg) 20.5 27.5-33.2

MCHC (g/dL) 30.6 31.7-35.3

Platelets (103/μL) 231 158-348

PT (%) 102.1 70-130

PT-INR 0.99

APTT (sec) 40.1 26.9-38.1

Fibrinogen (mg/dL) 258 200-400

VIII : C (%) 32.7 70-150

VWF : Ag (%) 24 50-150

VWF : RCo (%) < 10 60-170

Total protein (g/dL) 7.3 6.6-8.1

Albumin (g/dL) 4.4 4.1-5.1

AST (U/L) 17 13-30

ALT (U/L) 17 7-23

LDH (U/L) 207 124-222

Total bilirubin (mg/dL) 0.5 0.4-1.5

Blood urea nitrogen (mg/dL) 9 8-20

Creatinine (mg/dL) 0.52 0.46-0.79

Na (mmol/L) 142 138-145

K (mmol/L) 3.5 3.6-4.8

Cl (mmol/L) 106 101-108

Fe (μg/dL) 26 40-188

UIBC (μg/dL) 373 137-325

Hemoglobin A1c (%) 5.2 4.9-6.0

WBC : white blood cells
RBC : red blood cells
MCV : mean corpuscular volume
MCH : mean corpuscular hemoglobin
MCHC : mean corpuscular hemoglobin concentration
PT : prothrombin time
PT INR : prothrombin time international normalized 
ratio
APTT : activated partial thromboplastin time
VIII : C : coagulation factor VIII
VWF : Ag : von Willebrand factor antigen
VWF : RCo : von Willebrand factor ristocetin cofactor 
activity 
AST : aspartate aminotransferase
ALT : alanine aminotransferase
LDH : lactate dehydrogenase
UIBC : unsaturated iron binding capacity
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cases.  Type 2 is due to qualitative abnormalities in 
VWF and accounts for approximately 25% of 
VWD.  These are further classified into four types : 
2A, 2 B, 2M, and 2N.  Type 2A accounts for 10-20% 
of VWD cases and is the most common Type 2 sub-
type.  The pathophysiology is the consumption of 
macromolecular multimers due to increased binding 
of abnormal VWF to platelet glycoprotein lb.  Type 

3, although a rare form of VWD, is an autosomal re-
cessive trait of VWF deficiency, which causes severe 
submucosal, subcutaneous, and intra-articular hem-
orrhages.

The basis of VWD treatment is hemostasis at 
the time of bleeding and prophylaxis during hemo-
stasis by correcting the decrease in VWF and Factor 
VIII.  The main therapeutic agents are desmopres-

Fig. 1.  Transvaginal ultrasonography shows a 15×13 mm hyperechoic lesion of the uterus (a).  Photographs of transcervi-
cal resection of the endometrial polyp.  The endometrial polyp attaches to the posterior wall of the uterus (b, c).  Pho-
tograph of hemostasis using a ball electrode after endometrial polypectomy by cutting electrode (d).

Fig. 2.  Macroscopic appearance of resected specimen (a).  White bar = 10 mm.  Microscopic histology of resected speci-
men (b : low power magnification, c : high power magnification).  Black bar = 500 µm.
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sin acetate (DDAVP [1-desamino-8-D-arginine va-
sopressin]) and VWF-containing concentrate.    
Tranexamic acid, an antifibrinolytic solvent, is used 
to treat bleeding from mucous membranes with high 
fibrinolytic activity or to prevent rebleeding.

DDAVP acts on vasopressin V2 receptors on 
the membranes of renal collecting tubule cells to ex-
ert its antidiuretic effect and is used as a treatment 
for central diabetes insipidus.  It also acts on vaso-
pressin V2 receptors on vascular endothelial cells to 
promote VWF release from the endothelial cell 

membrane18).  DDAVP is effective for VWD types 1 
and 2 but not for type 3.  DDAVP is an option for 
minor bleeding and minor surgery, although repeat-
ed dosing weakens its action11).

Hemorrhage prophylaxis is necessary in pa-
tients with VWD who undergo surgery.  Unlike 
DDAVP, VWF-containing concentrates can be used 
in many VWD patients undergoing surgery.  The 
recommended dosage and duration of administration 
of VWF-containing concentrates depends on the ex-
tent of surgery.  However, many criteria are empiri-

Fig. 3.  Photographs of transvaginal ultrasonography after 1 day (a) and 6 days (b) from the transcervical resection of the 
endometrial polyp.  A photograph taken on the sixth postoperative day shows a mass in the uterus that appears to be 
filled with a clot in the uterus (b).

Fig. 4.  A schematic clinical treatment course in an infertile woman with endometrial polyp complicated by von Willebrand 
disease.  TCR : transcervical resection, VWF : von Willebrand factor, VWF : Ag : von Willebrand factor antigen, 
VWF : RCo : von Willebrand factor ristocetin cofactor activity, APTT : activated partial thromboplastin time, 
Hb : hemoglobin, FVIII : coagulation factor VIII.
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cal, and the guidelines do not specifically address 
surgery for uterine cavity lesions11,12,19).

To the best of our knowledge, there have been 
no case reports of delayed bleeding after hystero-
scopic surgery for intrauterine lesions in women 
with VWD.  In this case, the hysteroscopic proce-
dure time was less than 30 min, and it was classified 
as a minor surgery ; however, considering the risk 
of bleeding, a VWF/pd-FVIII concentrate instead of 
DDAVP was used for hemorrhage prophylaxis.  Ac-
cording to the guidelines, the recommended dura-
tion of use of VWF-containing concentrates during 
minor surgery is 1-5 days, although a longer or 
shor ter  per iod  may be  considered in  each 
case11,12,19).  In this case, the VWF/pd-FVIII concen-
trate was used for 3 days during the perioperative 
period ; however, bleeding from the uterus was ob-
served on postoperative day 6.  Although the cause 
of rebleeding is unknown, additional DDAVP or 
tranexamic acid may have been required following 
administration of the VWF/pd-FVIII concentrate af-
ter discharge.

Hemostasis for bleeding from the vessel wall 
consists of the interaction between the vessel endo-
thelium and platelets, and the coagulation cas-
cade.  In reproductive-aged women, the hemostatic 
mechanism for bleeding from the uterine lumen is 
essentially the same as that for blood vessels in oth-
er organs ; however, it is controlled by tissue factor 
(TF) and ovarian steroid hormones20).  The uterine 
endometrium undergoes repeated proliferation and 
shedding during the menstrual cycle, and is classi-
fied into proliferative, secretory, and menstrual 
phases21).  During the proliferative phase, tissue 
plasminogen activator (t-PA) in the uterine endome-
trium, which enhances the fibrinolytic system, is up-
regulated by estrogen20).  During the secretory 
phase, progesterone increases the expression of TF 
and plasminogen activator inhibitor (PAI-1), which 
inhibits the conversion of plasminogen to plasmin in 
the uterine endometrium.  Regulation of the ex-
pression of these factors related to hemostasis in the 
uterine endometrium by ovarian steroid hormones 
is important not only to prevent menstrual blood 
clotting but also to maintain pregnancy20,21). 

The hemostatic mechanism after intrauterine 
lesion excision is also presumed to be influenced by 
ovarian hormones.  When blood vessels are injured 
by the removal of intrauterine lesions and blood is 
exposed to endometrial tissue TF, platelets are acti-
vated and cooperate with VWF to aggregate on the 
vessel wall, resulting in primary hemostasis.  A 
cascade of coagulation factors converts fibrinogen to 

fibrin, thereby completing secondary hemosta-
sis.  In the present case, the patient received five 
courses of GnRH agonist treatment before sur-
gery.  Although the actual measurement of ovarian 
steroid hormones was not obtained in this case, es-
trogen and progesterone levels were likely low be-
cause the effects of GnRH agonists usually last for 
about a month22).  One possibility for post-operative 
uterine bleeding in this case could be low levels of 
ovarian steroid hormones.  Low progesterone lev-
els may have resulted in low TF and PAI-1 expres-
sion in the endometrium, and secondary hemostasis 
with coagulation factors may have been inade-
quate.  In addition, the amount of t-PA may have 
increased in the endometrium and the fibrinolytic 
activity was enhanced20,21).  Taken together, delayed 
hemostasis due to low ovarian steroid hormone lev-
els and high fibrinolysis activity may have contribut-
ed to the bleeding on postoperative day 6, despite 
the use of VWF-containing concentrate to prevent 
postoperative bleeding in this patient.

During the removal of intrauterine lesions in 
patients with VWD, a prolonged low estrogen status 
with preoperative GnRH agonist administration may 
be a risk factor for postoperative bleeding.  For sur-
gery of intrauterine lesions in patients with VWD, it 
may be better to avoid preoperative administration 
of hormonal agents or, if administered, agents, such 
as GnRH antagonists or progestins that lead to a 
rapid recovery in estrogen levels after administra-
tion is discontinued, should be used.

GnRH agonist was used for excessive menstru-
ation due to VWD and as a preoperative medication 
for endometrial polyps, enabling menstruation ces-
sation and improving the visual field during sur-
gery.  However, the use of GnRH agonist is associ-
ated with an increase in estrogen around 2 weeks 
after administration, known as a “flare-up” effect, 
which may cause irregular genital bleeding.  When 
using GnRH agonists to cease menstruation during 
chemotherapy for malignant hematologic diseases, 
concurrent administration of progestin is carried out 
both to prevent flare-ups and to stop bleeding, with 
favorable outcomes reported23).  Considering the 
risk of irregular bleeding, the currently available oral 
GnRH antagonist may be suitable for preoperative 
administration since it does not cause a flare-

up.  Future studies on preoperative medication be-
fore intrauterine surgery in patients with coagulopa-
thy may be warranted.

We prioritized coagulation factor products for 
postoperative rebleeding, but mechanical compres-
sion with an intrauterine balloon is also an op-



203Delayed bleeding after TCR and VWD

tion.  It is effective for primary heavy bleeding dur-
ing hysteroscopic surgery.  In the present case, the 
patient was infertile, which was the reason why we 
did not choose the intrauterine balloon method of 
compression for delayed postoperative rebleed-
ing.  Because repeated intrauterine manipulation 
increases the risk of intrauterine adhesions24), medi-
cal treatment with the use of coagulation factor 
preparations was given priority.  If bleeding persist-
ed despite the use of coagulation factor preparations, 
intrauterine balloon compression was the next op-
tion.  A two-tiered approach using coagulation fac-
tor products and mechanical compression is ideal for 
rebleeding after hysteroscopic surgery in patients 
with coagulation abnormalities.

In conclusion, when performing resection for 
intrauterine lesions in women with VWD, there is a 
risk of rebleeding a few days after surgery, even 
with bleeding prophylaxis, according to the guide-
lines.  As the hemostatic mechanism of the endo-
metrium is affected by ovarian steroid hormones, 
delayed postoperative bleeding should be considered 
when preoperative hormone therapy is used.
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