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Bleeding characteristics and management of minor
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ABSTRACT
Background and objectives. In this retrospective report the aim was to present the experience about bleeding
characteristics and management of minor surgeries in rare bleeding disorders (RBDs).
Methods. Twenty-six patients were included; with Factor (F) V, FV+VIII, VII, FXI deficiency and afibrinogenemia.
Six of the patients were asymptomatic.
Results. Fifty-three percent of the patients suffered from mucosal bleeding. Life-threatening bleedings were
observed only in the patients with afibrinogenemia and good hemostatic control could only be provided with
plasma-derived (pd)-fibrinogen concentrate. Twelve of the patients had undergone 17 minor surgeries. In
the patients with FVII and FXI deficiencies with plasma F:C activity between 20-47%, there was a history of
uneventful tooth extractions, circumcisions and a pilonidal sinus operation performed without any replacement
treatment, whereas one patient with plasma F:C activity of FVII 47% had a history of poor hemostatic control
during an adeno-tonsillectomy operation. Although some of these patients were asymptomatic to be on the
safe side, minor operations were performed with preoperative administration of one dose of (pd)-fibrinogen
concentrate to one afibrinogenemia patient, recombinant active FVII (rFVIIa) to 2 FVII deficient patients and
fresh frozen plasma (FFP) to 3 FXI deficient and 1 FVII deficient patients plus postoperatively tranexamic acid
(TXA) for 5-7 days. Only with one dose of the replacement therapy just before surgeries good hemostatic control
was achieved and none of them had bleeding neither during nor after the surgeries.
Conclusion. We suggest that minor operations must be performed with preoperative replacement therapies
plus 5-7 days of antifibrinolytics under close observation of the hematologist and the surgeon.
Key words: blood coagulation disorders, rare diseases, minor surgical procedures.

Rare bleeding disorders including factor (F) II,
FV, combined FV and FVIII, FVII, FX, FXI, FXIII,
and fibrinogen deficiencies represent 3-5% of all
inherited coagulation deficiencies.1-3 In addition
to rarity of these deficiencies, the severity of the
bleeding symptoms is heterogenous. Patients
may suffer from mucocutaneous bleeding,
but more severe bleeding like gastrointestinal
(GIS) bleeding, central nervous system (CNS)
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bleeding, post-traumatic hemarthrosis and
hematomas, or umbilical cord bleeding may
be observed. Some patients are asymptomatic,
but they may present with surgical or invasive
procedure-associated bleeding.3,4 Management
of surgery is based on experience from case
reports.5 Bleeding history of the patient or
family may determine the severity of the
disorder. Plasma F:C activity is not always
correlated with bleeding severity.6
Asymptomatic patients or patients with mild
symptoms undergoing minor surgery are a
dilemma for hematologists although there are
some reports and guidelines about management
of bleeding episodes and minor surgery.3,5,7,8
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The bleeding history of young children who
have had no haemostatic challenge may
not predict the risk of bleeding in elective
surgery. Here, bleeding characteristics and the
management of minor surgeries is presented in
children and adolescents.

Minor surgery often refers to the surgery
which does not have a significant risk of large
volume blood loss or blood loss into a confined
anatomical space like major abdominal,
intracranial, cardiovascular, spinal or major
orthopaedic surgeries, that requires hemostatic
support less than 5 consecutive days.9,10

Material and Methods

SPSS version 22 statistical software was used
for descriptive analysis. Quantitative data were
given as mean ± standard deviation.

This retrospective study was approved by the
Ethics and Research Committee of Kocaeli
University (KÜ GOKAEK 2019/45). Written
informed consents of the patients' legal
guardians were obtained during diagnosis for
use of patient data in scientific publications.
The hospital records of the patients with RBDs
diagnosed and followed up between 1999 and
2018 were evaluated. Patient age at diagnosis,
bleeding characteristics at presentation, medical
history, plasma factor levels, management
of the bleeding episodes and surgeries were
documented.
Diagnosis was based on the bleeding history,
bleeding symptoms of the patient, family
history, prothrombin time (PT), activated
partial-thromboplastin time (APTT), and plasma
F:C levels. In cases of FVII deficiency, only PT;
in FX, FV, Fibrinogen, FV+VIII deficiency both
PT and APTT, in FXI deficiency only APTT is
expected to be prolonged. All of the coagulation
studies were performed in the local laboratory.
For fibrinogen <100 mg/dl and for FV, FVII, FX,
and FXI, <50% was considered as a deficiency.7,8
Genetic analysis was performed only in the case
of one patient with afibrinogenemia.
Clinical bleeding episodes were classified into
four severity categories. Asymptomatic patients
had no documented bleeding episodes. Grade I
bleeding was defined as bleeding after trauma
or drug ingestion. Grade II bleeding was
defined as spontaneous minor bleeding, such as
bruising, ecchymosis, minor wounds, oral cavity
bleeding, epistaxis and menorrhagia. Grade III
bleeding was defined as spontaneous major
bleeding, such as hematomas, hemarthrosis,
CNS bleeding, GIS bleeding, and umbilical cord
bleeding.3
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Results
There were 12 (46.2%) females and 14 (53.8%)
males. The median age at diagnosis was 7.7
years (8 months-16.9 years). The mean followup time was 6.9 years (2 months-16.3 years).
The median diagnosis age of the patients with
severe bleeding phenotype (Grade III bleeding)
was 3 years (8 months-16.9 years), and severe
factor deficiencies (with plasma F:C activity <1%
or undetectable) was 3,89 years (8 months-16.9
years).
FVII deficiency (n:12, 46.2%) was the most
frequent RBD, followed by FXI deficiency
(n:6, 23.1%), afibrinogenemia (n: 4, 15.4%),
FV deficiency (n: 3, 11.5%), and FV+FVIII
deficiency (n:1, 3.8%). There was consanguinity
in 9 (34.6%) patients, and 7 (26.9%) patients had
a family history of bleeding. Molecular analysis
could be performed in patient 1 and mutation in
FGB gene (FGB exon 4 C/T nt.5330/p.leu 195 pro
mutation) was detected.
Four asymptomatic patients (23.1%) were
diagnosed during preoperative coagulation
screening. One patient was screened due to
family history and another during a urinary tract
infection. According to the bleeding severity,
3 patients (11.5%) presented grade I bleeding,
11 (42.3%) grade II bleeding, and 6 (23.1%)
grade III bleeding. The most common bleeding
symptom during follow-up of the patients was
epistaxis (n: 11, 42.3%). Other bleedings were
gum bleeding (n: 7, 26.9%), ecchymosis (n: 6,
23.1%), menorrhagia (n: 6, 50% of the adolescent
girls), hemarthrosis (n: 4, 15.4%), hematuria (n:
585
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1, 3.8%), postoperative bleeding (n: 1, 3.8%),
intraabdominal bleeding (n: 1, 3.8%), CNS
bleeding (n: 1, 3.8%), spontaneous splenic
rupture (n: 1, 3.8%), and soft tissue hematoma
(n: 1, 3.8%) (Table I).
Life-threatening bleedings were observed only
in the patients with afibrinogenemia. Patient
1, Patient 2 and patent 4 with afibrinogenemia
presented with grade III bleeding including
spontaneous spleen rupture, intraabdominal
bleeding and CNS bleeding respectively and
good hemostatic control was provided with
pd-fibrinogen concentrate. Patient 2 with
afibrinogenemia had a sibling who died due to
intracranial bleeding following trauma.
Prophylaxis with 30 mg/kg pd-fibrinogen
weekly was administered only to patient 4 with
afibrinogenemia, following spontaneous CNS
bleeding.
As single factor concentrates, only rFVIIa and
pd-fibrinogen were available in Turkey for
our RBD patients with FVII deficiency and
afibrinogenemia. The bleeding episodes of the
7 patients with FVII deficiency was controlled
with rFVIIa. FFP and/or TXA were used for the
bleeding episodes of the other patients. Bleeding
episodes of the 3 patients with afibrinogenemia,
one patient with FV deficiency and one patient
with FVII deficiency required also packed red
cell transfusions (Table I).
Seventeen minor surgical interventions were
performed in 12 patients; 7 (41.2%) were tooth
extractions, 7 (41.2%) were circumcisions, one
(5.9%) was hernioplasty, one (5.9%) was pilonidal
sinus operation and one (5.9%) was adenotonsillectomy. Seven operations (circumcisions,
tooth extractions, pilonidal sinus operation
and adeno-tonsillectomy) were performed
before factor deficiency was diagnosed. In these
surgeries performed without any replacement
treatment, hemostasis was good except adenotonsillectomy operation (patient 23). In the
elective surgeries performed after diagnosis of
RBDs, preoperative rFVIIa, pd-fibrinogen or
FFP replacement plus antifibrinolytic treatment
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for 5-7 days were started even if plasma F:C
activity was 20-50%. Hemostatic control was
good in all patients, and the replacement
treatment was not continued after the surgeries
in any of the patients. Management of minor
surgical procedures is shown in Table II.
Discussion
This is a single-center study presenting 26
patients with RBDs, but a lengthy followup period gives useful data about bleeding
characteristics. Seventeen minor surgical
interventions in 12 of the patients were also
presented. Similar to other reports from Turkey
and the European network of RBDs, the most
common disorder was FVII and FXI deficiency,
followed by FV, FX, fibrinogen and FXIII
deficiencies. FV+FVIII was rarely observed.11-13
As expected, in the present study, mucosal
bleeding was common. Of the female
adolescents, 50% suffered from menorrhagia.
Hemarthrosis was observed in fibrinogen, FV,
and FV+VIII deficiency.
Three of the four patients with afibrinogenemia
had life-threatening bleeding. They suffered
from subdural hematoma, intraabdominal
bleeding, and severe scalp bleeding episode
after minor traumas. Patient 1 even reported no
trauma history on admission to the emergency
unit with severe anemia and spleen rupture.
The risk of splenic rupture is known to be high
in congenital afibrinogenemia patients.14 In
the literature there are reported patients who
have undergone splenectomy due to splenic
rupture.14-16 In our patient, because the diagnosis
was known, splenectomy was not required as a
result of rapid intervention with pd-fibrinogen
concentrate.
These patients also required packed red
cell transfusions. Pd-fibrinogen concentrate
replacement and packed red cell transfusions
were administered in the first 30 minutes
before any imaging study and splenic rupture
could be managed successfully. In the
European Network of Rare Bleeding Disorders
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Patient
sex
no

Prolonged PT during preoperative
coagulation screening

Hematemesis after vomiting

Ecchymosis
Gum bleeding and hematoma

Hemarthrosis

Prolonged APTT during preoperative
coagulation screening
Prolonged APTT during preoperative
coagulation screening
Epistaxis
Easy bruising
Prolonged APTT during preoperative
coagulation screening
Prolonged APTT during urinary infection

Ecchymosis
Posttraumatic scalp bleeding

Intraabdominal bleeding

Venopunction site bleeding

Presenting symptom

Hemarthrosis, menorrhagia,
epistaxis
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Hemarthrosis, gum bleeding,
epistaxis
Easy bruising, menorrhagia,
hemarthrosis, gum bleeding,
epistaxis, soft tissue
hematoma
Epistaxis
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spontaneous spleen rupture
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Bleeding sites during
follow-up

Table I. Demographic features, bleeding characteristics and replacement treatment of patients with rare bleeding disorders.
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Bleeding Replacement
severity treatment*
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Table I. Continued.
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Ecchymosis, menorrhagia,
gum bleeding, epistaxis

Bleeding sites during
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History of a sibling with FVII deficiency
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Tooth extraction
Circumcision

Adeno-tonsillectomy No replacement history (before diagnosis)
FFP (15 ml/kg pre-op) and TXA 20 mg/kg po thrice daily, for 7 days
Hernioplasty
Circumcision
FFP (15 ml/kg pre-op) and TXA 20 mg/kg po thrice daily, for 7 days
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No replacement history (before diagnosis)
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rFVIIa (30 µg/kg pre-op) and TXA 20 mg/kg po thrice daily for 7 days

Pilonidal sinus
operation
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No replacement history (before diagnosis)
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No replacement history
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Tooth extraction
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Tooth extraction
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Hemostatic
control

Replacement therapy

Tooth extraction

Tooth extraction

Tooth extraction

Plasma
coagulation Surgical procedure
activity (%)

Table II. Management of minor surgeries of the patients with rare bleeding disorders.
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study it is reported that 42.3% patients with
afibrinogenemia and hypofibrinogenemia had a
Grade III bleeding history. A strong association
is reported between fibrinogen activity level
and clinical bleeding severity.17 As in Patient 4,
prophylaxis with pd-fibrinogen concentrate is
recommended in patients with a history of lifethreatening bleeding, especially after central
nervous system bleeding.18

PT during preoperative coagulation screening.
Another asymptomatic patient (Patient 19)
with F:C activity 28% was diagnosed due to
family history. Similar to the literature, the
most frequent symptoms were epistaxis and
menorrhagia.20 Half of the female adolescents
had menorrhagia, and one of them was treated
with both rFVIIa and FFP plus TXA, and even
required packed red cell transfusion.

The patient with FV+FVIII deficiency presented
with hemarthrosis after trauma and also
had epistaxis and menorrhagia episodes.
Replacement with FVIII concentrate plus FFP is
recommended but we could achieve hemostasis
with FFP or TXA.5

Consistent with our patients, it is reported that,
in FV, FVII and FXI deficiencies there is a weak
correlation between the bleeding severity and
F:C level.3,8,20

The plasma F:C activity of six patients
with FXI deficiency was 0.1-22%. Two were
asymptomatic (F:C activity 2% and 22%)
during diagnosis, whereas the others were mild
mucosal bleeders. It is reported that there is a
weak correlation between bleeding phenotype
and F:C activity in FXI deficiency.3 Despite F:C
activity <1% in 3 FXI deficient patients, none of
them had severe bleeding phenotype consistent
with the literature.
In the present study, three patients showed
FV deficiency with factor levels 3%, 3%, and
0.4%, respectively. In addition to the mucosal
bleeding, these patients suffered from soft tissue
hematoma and hemarthrosis. All bleeding
episodes were successfully treated with FFP
and TXA. Life-threatening bleeding episodes
are very rare in FV deficiency.19 None of our FV
deficient patients experienced life-threatening
bleedings.
Clinical findings of FVII deficiency were
reported to be heterogeneous, ranging from
asymptomatic patients to patients with serious
and fatal bleeding.7,20 Some polymorphisms
were described within human F7 gene that
affect both plasma FVII:C levels and plasma VII
antigen levels. Patients with F:C level near to
50% may be carriers of these polymorphisms.21
In the present study 5 of the 12 patients with FVII
deficiency were diagnosed due to prolonged
590

Packed red cell transfusion was required in 1020% of patients with RBDs.2 In the present study,
packed red cell transfusion was administered to
19.2% of the patients during bleeding episodes.
A fibrinogen plasma level of 1–1.5 g/L is
recommended for minor surgery; this level may
be achieved by a 50-100 mg/kg dose. Due to long
half-life, this dose may be repeated at 2-4 day
intervals when required. For minor surgery,
TXA 15-20 mg/kg may be sufficient.22 In a phase
III trial of pd-fibrinogen concentrate, three
minor surgeries (radioisotope synovectomy,
dental extraction, circumcision) were planned.
Plasma preoperative fibrinogen levels of 100
mg/dl were achieved with a median 70.0 (65.8102.6) mg/kg infusion and excellent hemostasis
was achieved.23 In our study, only one patient
with afibrinogenemia had a minor operation
(Patient 1, tooth extraction), and the procedure
was without bleeding complication under
preoperative one dose 100 mg/kg pd-fibrinogen
concentrate plus TXA therapy and did not
required any repeated dose.
In a post-marketing study of recombinant FXIa
in bleeding episodes, surgery, and invasive
procedures, the median infusion dose per
episode was 18.0 U/kg (mean 18.7) and the
median number of infusions per episode was
1.0. Hemostatic control was satisfactory.24 Two
of the patients with FXI deficiency (Patients 9
and 10) underwent circumcision with excellent
hemostasis (one without any replacement; the
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other with FFP and TXA administration). Four
tooth extractions were performed with FFP and/
or TXA with good hemostatic control. We used
FFP instead of recombinant FXI concentrate,
because it is not available in Turkey.
Some reports have shown that in patients
with factor V plasma F:C activity 14.1 to
22.4%, single uncomplicated tooth extractions
can be managed safely without replacement
therapy. Mouth rinse with tranexamic acid,
nonresorbable sutures, and a gelatin sponge
provided satisfactory results.25 None of the
FV-deficient patients underwent any surgical
procedure in the present study.
In the present study, a seven-year-old, FVII
deficient patient with F:C activity of 47% had
postoperative bleeding following adenotonsillectomy. He had no bleeding history.
Hernioplasty and circumcision were managed
successfully with FFP replacement. In this
series patients’ F:C activity were between 2047%. Some minor operations could be managed
without replacement treatment similar to the
literature. Two patients with plasma FVII
coagulation levels 0.6% and 7% were reported
with an uneventful tooth extraction with only
antifibrinolytic
administration.26
Surgical
bleeding is reported in about one third of
the cases with FVII deficiency.27,28 Although
evidence is slight, for the minor surgery TXA
15-20 mg/kg was sufficient.8 Some authors
suggest that the replacement with only rFVIIa
on the day of surgery may be safe in both
severe and mild cases due to accumulation
of the hemostatically active factor within the
extra-vascular space.29,30 In the STER study
also, in oral surgery, the replacement therapy
was given only on the day of the operation and
good hemostasis was achieved. Concomitant
medication was antifibrinolytics. In the STER
study, all enrolled patients had FVII coagulant
activity levels of ≤20% of normal.31 In this series
also to be safe, pre-operative replacement
therapy was administered to patient 21 before
circumcision although he was asymptomatic.
In a study aiming to explore the relationship
The Turkish Journal of Pediatrics ▪ July-August 2020

Rare Bleeding Disorders

between F:C activity level and the clinical
bleeding severity, it was shown that F:C activity
levels that were necessary for patients to remain
asymptomatic were: fibrinogen > 100 mg dl, FV
12 U dl, combined FV + VIII 43 U dl, FVII 25 U
dl, FX 56 U dl, FXI 26 U dl and FXIII 31 U dl.11
Due to the absence of any correlation between
plasma F:C activity and surgical bleeding in
FV, FVII and FXI deficiency3,8,11,20; we suggest
that for the safety of the patients, preoperative
replacement treatment should be given
regardless of the plasma F:C activity in these
patients.
In this series a patient with FV+VIII deficiency
had a history of uneventful tooth extraction
without any replacement therapy. In the
treatment of the bleeding episodes and surgery
replacement treatment with FFP, rFVIIIa and
desmopressin is recommended.31,32
FFP is a blood component that is easily available
and relatively cheap. But there is still a risk of
blood-borne infections, volume overload, and
transfusion related acute lung injury.
Due to the rarity of RBDs and the heterogeneity
of the clinical presentationsthe treatment
during bleeding episodes and the management
of the surgical interventions can be challenging
for physicians. Some minor surgeries can be
managed even without replacement therapy.
The minor surgeries of RBDs can be managed
safely with FFP or FVIIa or pd-fibrinogen
concentrate, in addition to TXA. F:C activity of
about 15-20% is safe for minor surgery.
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