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Abstract

Background: Intracranial hemorrhage, the most serious complications of hemophilia, is a common disease of nervous sys-
tem. Reports of hemophilia with cerebral hemorrhage have increased in recent years. However, the clinical features and

pathogenesis of hemophilia with cerebral hemorrhage patients are unclear.

Methods: From January 2007 to August 2019, patients of hemophilia with cerebral hemorrhage in the Wenzhou People’s
hospital were selected. The clinical manifestations, laboratory measurements, and neurological images of these patients

were collected and analyzed retrospectively.

Result: There are 21 patients recorded in this research. All of these patients are male and the average age of these 21 patients
was 27.8 years old. Among these patients, conventional vascular risk factors were identified in 3 patients. Coagulation was
observed in 18 patients, and increased D-dimer level was recorded in 16 patients. The hemorrhage developed in the brain
lobe solely (n=5), ventricle (n=2), basal ganglia region (n=2), subdural hemorrhage (n=4), subarachnoid hemorrhage (n=3),
brainstem (n=1), and combination of multiple hemorrhage (n=4). The average time from diagnosis of hemophilia to the oc-

currence of cerebral hemorrhage was 18.6 years.

Conclusion: Most hemophilia patients with cerebral hemorrhage were male, which could occur anywhere in the skull. The
clinical presentation including headache, coma, fatigue, vomiting, dizziness and epilepsy. Coagulation is usually normal or

mildly impaired. Transfusion of coagulation factors could help improve prognosis.
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Introduction

Hemophilia A and B are X-linked recessive bleed-
ing disorders, associated with mutations affecting the factor
VIII or factor IX gene located on the X chromosome; it is
classified into type A (factor VIII) and type B (factor IX)
[1]. Being linked to the X chromosome, the incidence is
higher in men, and women are carriers without developing
the disease [2]. The clinical phenotype is dominated by the
residual endogenous factor level, resulting in severe (<1%),
moderate (1% to 5%), and mild (5% to 50 %) forms [3]. Al-
though joint and muscle bleeds are the most common symp-
toms of hemophilia, intracranial hemorrhage (ICH) can be
considered the most severe complication. Intracranial
bleeds may form serious life-threatening events and have
been associated with considerable neurological sequelae in
survivors [4-6]. The incidence of ICH is 10-20 fold higher
in hemophilia patients than in the general population and
the risk factors are head trauma, thrombocytopenia, hyper-
tension, previous ICH, or nonsteroidal anti-inflammatory
drugs (NSAID) use [7,8]. Due to non-specific initial symp-
toms of headache and vomiting, the diagnosis of ICH may
often be delayed. This paper aims to reveal the clinical char-
acteristics of hemophilia patients with intracerebral hemor-

rhage, so as to guide the clinical work.

Methods
General Information

All patients were selected from January 2007 to Au-
gust 2019 in the Wenzhou People’s hospital, which clinical-
ly diagnosed of hemophilia and developed intracranial hem-
orrhage in final. The clinical manifestations, laboratory mea-
surements, and neurological images of these patients were

collected and analyzed retrospectively.
Diagnostic Criteria

The diagnostic criteria of Hemophilia was adapted
from Chinese guidelines on the treatment of hemophilia
(version 2020) [9].The diagnosis of cerebral hemorrhage
was made based on the guidelines for the diagnosis and
treatment of spontaneous intracerebral hemorrhage re-
leased by the American Heart Association in 2022 [10]. Co-

agulopathy was diagnosed when any of the following situa-
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tions occurred: prothrombin time (PT) >15 seconds, activat-
ed partial thromboplastin time (APTT) >45 seconds, inter-
national normalized ratio (INR) >1.5,D-dimer >0.5mg/L
[11].

Inclusion Criteria

Hemophilia patients with cerebral hemorrhage
were identified by a panel of hematologist, neuroimaging ex-
perts, and neurologists. Briefly, patients in any of the follow-
ing situations were included into the study: (1) patients who
were admitted to the Wenzhou People’s hospital due to
acute cerebral hemorrhage and had a history of He-
mophilia; (2) patients who were admitted to the hospital pre-
sented headache or epilepsy (e.g.fatigue, coma), and the
cerebral hemorrhage was confirmed by brain computed to-
mography (CT) or magnetic resonance imaging (MRI)

scan.
Exclusion Criteria

Patients in any of the situations below were exclud-
ed from the study: (1) patients who had serious systemic dis-
eases, such as other hematologic disease or cancer; (2) pa-
tients with central nervous system complications such as in-
tracranial venous system thrombosis, cerebral infarction, or
traumatic brain injury; (3) cases with intracranial aneurysm
or intracranial vascular malformation confirmed by brain
DSA, magnetic resonance angiography (MRA), and comput-
ed tomography angiography (CTA) examinations; and (4)

patients with incomplete medical records.
Collection of Clinical Data

General demographic characteristics such as gen-
der and age were recorded. Previous history such as hyper-
tension, diabetes were collected. The main symptoms, cons-
ciousness levels, hemorrhagic locations, and treatment

methods of the cerebral hemorrhage were also collected.

The hematoma volume was calculated by much
field formula, the level of consciousness was evaluated ac-
cording to the Glasgow Coma Scale (GCS). The functional
outcome of patients on the day of discharge was evaluated
based on the Glasgow Outcome Scale (GOS). The main col-
lection of laboratory analysis was coagulation indexes, in-

clude international normalized ratio (INR); prothrombin
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time(PT) ; activated partial thromboplastin time (APTT);
plasma D-dimer. Brain CT, CTA, brain MRI, MRA, and to-
tal brain DSA.

All subjects and/or their parents gave informed
consent to participate in this study, which was approved by
the Medical Research Ethics Committee of Wenzhou Peo-
ple's Hospital.

Results

21 patients were included in this study. All of th-

ese patients were male and the average age of them was 27.8

3

years old (range: 1-85 years old; Table 1). Hemophilia a pa-
tients were the main type in this study, accounting for
95.2%. And hemophilia B had a mere 5.2%. The average
time from diagnosis of hemophilia to the occurrence of cere-
bral hemorrhage was 18.6 years. According to the laborato-
ry tests, coagulopathy was recorded in 18 (85.7%) patients,
high D-dimer level was detected in 16 (76.2%) patients. Ac-
cording to factor VIII level, 4 (19%) patients were identified
as severe hemophilia and 17 (81%) patients were regarded
as mild hemophilia. 3 patients suffered from hypertension
and 2 patients suffered from diabetes before cerebral hemor-
rhage (Table 1).

Table 1: General characteristics of patients

Characteristics N[%],or X + S
Gender
Male 21 (100)
Average age (year) 27.8
Coagulopathy
APTT (> 45s) 17 (80.9)
INR(>1.5) 0 (0)
PT (> 15s) 5(23.8)
High D-dimer (> 0.5mg/L) 16 (76.2)
Factor VIII level
Severe (< 1% ) 4(19)
Moderate ( 1-5% ) 0(0)
Mild ( 5-40% ) 17 (81)
Previous history
Hypertension 3(14.2)
Diabetes 2 (4.8)
Classification of hemophilia
A 95.2
B 4.8

* 21 patients in total. INR - international normalized ratio; PT - prothrombin time; APTT - activated partial thrombo-

plastin time;
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As shown in Figure 1, during the acute onset of
cerebral hemorrhage, hemorrhage developed in the brain
lobe solely (n=5), basal ganglia (n=2), ventricle (n=2), sub-
dural (n=4), subarachnoid hemorrhage (n=3), brainstem
(n=1). The most common symptoms were headache, which
occurred in 12 (57.1%) patients, and the other symptoms
were coma in 4 (19%), epilepsy in 1 (4.8%), fatigue in 2
(9.5%), vomiting in 2 (9.5%), and dizziness in 1 (4.8%) pa-

4

tient. Only 2 patients accepted surgery, among which, and
one patient chose automatic discharge final while the other
recovered well and discharged successfully. 4 (19%) patients
developed cerebral hemorrhage in multiple parts, which
caused poor prognosis. The average hematoma volume was
17.8ml (range:4-80ml; Table 2). It was worth to mention
that GCS score in most patients were not below 8. At the
same time, GOS score in most patients were 4 and above
(Table 2).

Table 2: Characteristics about cerebral hemorrhage

Characteristic N[%],or X+S
Clinical symptoms
Headache 12 (57.1)
Coma 4(19)
Epilepsy 1(4.8)
Fatigue 2(9.5)
Vomiting 2 (9.5)
Dizziness 1(4.8)
Alalia 0(0)
Surgery 2(9.5)
Location of the hemorrhage
Brain lobe 5(23.8)
Basal ganglia 2(9.5)
ventricle 2(9.5)
subdural 4(19)
Subarachnoid hemorrhage 3(14.2)
Brainstem 1(4.8)
Combination of multiple hemorrhage 4(19)
GCS
3-8: 4(19)
9-15: 17 (81)
GOS
0-3 4(19)
4-5 17 (81)
Average hematoma volume (mL) 17.8

* 21 patients in total. GCS - Glasgow coma scale; GOS-Glasgow Outcome Scale
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A1-A3 were obtained from a 31-years-old male
who had no traditional vascular risk factors, but developed
cerebral hemorrhage (a lesion in the brainstem) at 20 years
after diagnosis of hemophilia. B1-B3 were obtain from a 50-
years-old male who had no traditional vascular risk factors,
but developed cerebral hemorrhage (a lesion in the right
paracele) at 10 years after diagnosis of hemophilia. C1-C3
were obtain from a 34-years-old male who had no tradition-
al vascular risk factors, but developed cerebral hemorrhage
(alesion in the right frontal lobe) at 26 years after diagnosis
of hemophilia. D1-D3 were obtain from a 59-years-old male
who had no traditional vascular risk factors, but developed
cerebral hemorrhage (a lesion in the right basal ganglia) at
35 years after diagnosis of hemophilia. E1-E6 was obtained
from an 85-years-old male who had hypertension and dia-
betes for more than 20 years. There was a history of head
trauma which caused cerebral hemorrhage in bilateral fron-
tal lobe, left temporal lobe, ventricle and subdural. F1-F6
was obtained from a 41-years-old male who had hyperten-
sion for more than 10 years and developed a lesion in the

right cerebellum, right basal ganglia and ventricle.
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Figure 1: CT images of partial cerebral hemorrhage case.

Discussion

In the literature there is very limited clinical char-
acteristic information about hemophilia with cerebral hem-
orrhage. As a rare disorder, the global prevalence of he-
mophilia A is about 1 in 5000 male births, and 1 in 30,000
male births for hemophilia B. These figures are similar
worldwide, regardless of ancestry or ethnicity [2]. He-
marthrosis and bleeding at the muscular level are one of the
main clinical features, which will be the first clinical symp-
tom usually [12]. Cerebral hemorrhage was an uncommon
but severe complication of hemophilia [13]. A literature re-
view concluded that 3%-10% of patients with hemophilia ex-
perience an intracranial bleeding during life [14]. Due to
the low incidence of hemophilia and the initial characteris-
tic were not typical, intracranial hemorrhage could not be
detected in the first time. In the present study, we analyzed
the main clinical symptoms of 21 patients. Headache, vomit-
ing, fatigue and other non-specific symptoms accounted for
the main part, reached 81%. This made intracranial bleed-
ing more difficult to recognize and delay diagnosis and treat-

ment in final. Otherwise, the diagnosis of hemophilia de-
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pended mainly on the level of FVIII and FIX. Laboratory
tests usually showed normal platelet count, normal pro-
thrombin time (PT) full form, and prolonged activated par-
tial thromboplastin time (APTT) full form [15]. Sometimes,
activated partial thromboplastin time full form could be a
normal high value or slight prolonged, which leaded to clini-
cal neglect of the diagnosis of hemophilia. In this study,
19% patients manifested a normal activated partial thrombo-
plastin time and 28.6% slightly prolonged. This could be dif-
ficult for clinicians, especially younger doctors, to associate

with hemophilia.

According to previous reports, the most common
sites of intracranial hemorrhage were subdural and brain
lobes [7]. Just as it reported, 9 (42.9%) patients in this study
occurred hemorrhage at these sites. But it is worthy to no-
tice that 7 (33.3%) patients developed subarachnoid hemor-
rhage and multiple hematoma in the study, which also ac-
counted for a considerable part. It suggested that clinicians
should considered the possibility of hemophilia in various
sites of cerebral hemorrhage, especially when clotting func-
tion in the normal range or slightly impaired for treatment.
Neurosurgery in hemophiliac patients is challenging due to
the increased risk of perioperative bleeding. The various
steps to prevent this complication include perioperative
clotting factor replacement, maintenance of hemodynamics,
and special care to achieve meticulous hemostasis during
the intraoperative period [16]. It is critical to replenish clott-
ing factor both pre-operatively and post-operatively to opti-
mize the coagulation profile and reduce procedure-related
complications including bleeding [17]. 2 patients in this
study accepted surgery. Before the operation, FVIII and
frozen plasma were transfused under the guidance of profes-
sional hematologists. One patient (patient B) was
discharged voluntarily due to a cerebral infraction final, be-
cause he was in a deep coma with dilated pupils when he
came in hospital. Another patient (patient C) who under-
went surgery made a good recovery and was eventually

discharged from the hospital with no significant effect on
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muscle strength and conscious. There was a literature
suggested that factor VIII activity levels decreased precipi-
tously following surgery when without corrective infusions
[18]. This underscores the need to continue treatment with
factor VIII in both the acute and subacute postoperative pe-
riods [18,19]. In cases where factor levels are not available,
an initial dose of 50 units/kg of factor VIII should be given
for hemophilia A or 100-120 units/kg of factor IX for he-
mophilia B [20]. For our 2 patients above, after continuous
postoperative transfusion of coagulation factors, both main-
tained a relatively normal level of clotting factors and no fur-
ther bleeding occurred after the operation. However, due to
the complexity of cerebral hemorrhage treatment, more fac-
tors need to be taken into account, like intracranial pressure
(ICP). It is important to prevent ICP elevations during the
postoperative period, preferably guided by monitoring de-
vices, as raised ICP is one of the important predictors of
mortality [21]. But because of the emergency condition and
lack of relevant experience at that time, intracranial pres-
sure monitoring was not carried out, which was our short-
coming. In addition, on account of the limitation of case
number, characteristic of this summery could only be a ref-
erence. More cases need to be collect to make the results

more reliable.

Conclusions

In summary, hemophilia with cerebral hemor-
rhage were overwhelmingly male and could occur anywhere
in the skull. Coagulation is usually normal or mild im-
paired. The most common clinical presentation is headache,
follow by coma, fatigue, vomiting, dizziness and epilepsy
were rare. According to GCS scores and GOS scores, most
patients had a good prognosis. For patients requiring
surgery, transfusion of coagulation factors preoperative and
postoperative was important to reduce postoperative rehem-
orrhage. Because of the limitation of case number, more
clinical feature and better treatment options need to be

found in a large number of clinical cases.
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