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Abstract
Background: Intracranial hemorrhage (ICH) is a rare but life-threatening complication in patients with hemophilia, with a markedly higher
incidence than in the general population. Even minor head trauma can precipitate severe bleeding, particularly in the absence of prophylactic
therapy.
Case: A 6-year-old boy with moderate hemophilia A (factor VIIl ~1.2%) developed an acute subdural hematoma (SDH) after minor head injury.
He presented with progressive headache, vomiting, and decreased consciousness. Laboratory evaluation showed prolonged activated partial
thromboplastin time consistent with factor VIII deficiency. Immediate factor VIl replacement was administered according to World Federation
of Hemophilia (WFH) guidelines, along with adjunctive tranexamic acid. Cranial computed tomography revealed a large SDH with significant
midline shift. The patient underwent emergent decompressive hemicraniectomy and hematoma evacuation with meticulous perioperative
hemostatic management. Postoperatively, intensive care monitoring and sustained factor replacement maintained adequate hemostasis,
resulting in stabilization and full neurological recovery without deficits.
Conclusion: This case demonstrates that life-threatening ICH can occur even in moderate hemophilia following trivial trauma. Early recognition,
prompt factor replacement, and coordinated multidisciplinary management are critical to improving survival and neurological outcomes.
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Introduction

Hemophilia A and B are rare X-linked recessive bleeding disorders caused by deficiencies of coagulation factor VIIl and factor IX,
respectively.’ Although recurrent musculoskeletal bleeding is characteristic, intracranial hemorrhage (ICH) remains the most
devastating complication, contributing significantly to mortality and long-term neurological disability.> Among ICH subtypes,
subdural hematoma (SDH) is commonly reported and may occur after minor trauma or even spontaneously due to impaired
hemostasis.?

The risk of ICH in hemophilia is markedly elevated compared to the general population, with incidence rates of 2.3—7.4 per 1,000
person-years, approximately 20-50 times higher than in unaffected individuals and a pooled neonatal incidence of 2.1%.%°
Lifetime prevalence ranges from 1.1% to 10.8%, influenced by disease severity and access to care.*®’ Although severe hemophilia
A accounts for a substantial proportion of cases, ICH also occurs in moderate disease, particularly in patients without prophylaxis.
Additional risk factors include inhibitor development and delayed or inadequate treatment.®® Despite therapeutic advances, ICH
remains a leading cause of mortality, with pediatric case fatality rates of 20%—25%, especially in resource-limited settings.*®?
This case is notable for the occurrence of life-threatening SDH following trivial trauma in a child with moderate hemophilia A,
underscoring that severe ICH is not limited to patients with severe disease.

Case Report

A 6-year-old boy (weight 18 kg) was brought to the emergency department of a local hospital with severe headache and recurrent
vomiting requiring urgent evaluation. His symptoms developed several hours after an accidental low-height fall at home one day
prior. There was no reported loss of consciousness, seizure activity, or external signs of significant head trauma at the time of
injury.

The patient had been diagnosed with moderate hemophilia A six months earlier, following episodes of easy bruising and
gingival bleeding. Initial laboratory evaluation at diagnosis revealed a markedly prolonged activated partial thromboplastin time
(aPTT) of 83.6 seconds, a normal prothrombin time of 10.4 seconds, and low factor VIII activity of approximately 1.2%, confirming
moderate factor VIII deficiency. He was not on regular prophylactic factor VIII replacement therapy and had only received on-
demand treatment for prior minor bleeding episodes, with good clinical response. There was no known family history of bleeding
disorders or hemophilia. Psychosocial history was unremarkable, and there were no prior hospitalizations for major bleeding
events.
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On initial examination, the patient appeared well-nourished, alert, and nermocephalic, with no external signs of
such as scalp hematoma or bleeding. Cardiopulmonary and abdominal examinations were unremarkable. Neurologi
assessment at presentation showed intact orientation without focal deficits. However, over several.-hours of observation;-his :
neurological status deteriorated, with progressive drowsiness and reduced responsiveness. Upon transfer to our tertiary care
center, he was lethargic, breathing spontaneously, and responsive only to verbal stimuli. Pupils were equal and reactive to light.
A new right-sided hemiparesis was noted, indicating focal neurological involvement. Vital signs revealed low-grade fever at 37.9
°C, heart rate 98 beats/min, blood pressure 96/68 mmHg, and oxygen saturation 99% on room air, consistent with overall
hemodynamic stability (Figure 1).

Figure 1. Initial clinical presentation at admission

Initial laboratory evaluation at the referring hospital demonstrated mild anemia with hemoglobin 10.6 g/dL, elevated platelet
count 499 x 103/uL, slightly prolonged prothrombin time of 13.7 s, and markedly prolonged activated partial thromboplastin time
of 56.2 s, consistent with underlying hemophilia A. On arrival at our center, hemoglobin was 10.2 g/dL with persistently prolonged
aPTT of 68.1 s and mild hyponatremia of 129.6 mmol/L; other biochemical parameters were unremarkable. Given the history of
head trauma and known coagulopathy, ICH was strongly suspected. Urgent non-contrast head CT confirmed an acute left parietal
SDH, demonstrating a crescent-shaped hyperdense collection measuring approximately 14 mm in thickness, with significant mass
effect, 9 mm rightward midline shift, and associated cerebral edema. No skull fractures or additional ICHs were identified.

Figure 2. Non-contrast head CT showing acute left subdural hematoma with midline shift

The primary diagnosis was traumatic acute SDH in the setting of hemophilia A. Alternative causes of decreased consciousness,
including central nervous system infection and metabolic encephalopathy, were considered less likely. A key diagnostic and
management challenge was limited access to factor VIII concentrate at the referring facility, necessitating transfer after initial
supportive correction with fresh frozen plasma. Management prioritized rapid correction of coagulopathy and control of
intracranial pressure. At the referring hospital, the patient received 1 unit of packed red blood cells and 2 units of fresh frozen
plasma. Upon arrival at our center, 500 IU of factor VIl concentrate (~30 IU/kg) and intravenous tranexamic acid 250 mg were
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administered immediately. Supportive therapy included intravenous fIU|ds acetamlnophen ondansetron, and man
for intracranial pressure control. O

Following initial stabilization, the patient underwent emergent left decompressive hemmranlectomy with evacuation of the- SDH ™
under general anesthesia (Figure 3). An additional 1000 IU of factor VIII (~60 IU/kg) was glven preoperatively to achieve adequate
hemostasis. Intraoperative blood loss was minimal (~50 mL) and controlled with standard measures a small transfusion of packed
red cells (~75 mL) was required. The procedure was completed without complications.

Figure 3. Intraoperative view showing evacuation of a large acute subdural clot (~10 mm)

Postoperatively, factor VIl replacement was continued with 500 IU every 12 hours for 3 days, tapered to 250 IU every 12 hours
until day 7, and 250 IU daily until day 14 to maintain adequate hemostasis. Tranexamic acid was continued as adjunct therapy.
The patient was managed in the ICU with close monitoring, head elevation, and supportive care, showing progressive neurological
improvement without re-bleeding or thrombotic complications.

By postoperative day 14, the patient demonstrated complete clinical recovery and was discharged in stable condition. He was
fully alert, interactive, and neurologically intact, with normal motor strength, independent ambulation, and no residual deficits.
The surgical wound healed well without signs of infection. Follow-up laboratory evaluation showed improved hemoglobin of 11.1
g/dL and normalized aPTT of 32.4 s, indicating adequate correction of coagulopathy. Therapeutic adherence to factor VI
replacement and adjunctive treatment was maintained throughout hospitalization, with good tolerability and no adverse effects.
No postoperative complications, including re-bleeding, thrombosis, or infection, were observed. The patient and family received
education on hemophilia management, emphasizing early recognition of bleeding and injury prevention. Secondary prophylaxis
with factor VIII was planned, and the patient was referred to a specialized hemophilia center for long-term care. At one-month
follow-up, he remained asymptomatic with full return to normal activities and no neurological sequelae.

Discussion

This case illustrates a life-threatening ICH in a child with moderate hemophilia A following trivial head trauma, emphasizing that
severe bleeding is not confined to patients with severe disease. Although moderate hemophilia is typically associated with
bleeding after significant injury, even minor trauma can precipitate catastrophic hemorrhage.'®!* SDH is a recognized
complication in hemopbhilia and may occur after minimal trauma or even spontaneously due to impaired hemostasis.3 Our
patient’s borderline factor VIl level (~1.2%) further highlights that the clinical phenotype may overlap with severe disease,
necessitating similar vigilance and management.

A key strength of our approach was the immediate initiation of factor VIII replacement at the first suspicion of intracranial
bleeding. Early correction of coagulopathy is critical to limit hematoma expansion and prevent irreversible brain injury, and delays
or inadequate dosing have been associated with poorer outcomes.?® The addition of tranexamic acid provided adjunctive
stabilization of clot formation through antifibrinolytic effects.!? However, a notable limitation was the lack of access to factor VIII
concentrate at the referring facility, necessitating interim use of fresh frozen plasma. While this provides partial correction, it is
suboptimal due to the large volumes required and difficulty achieving adequate factor levels.? This delay underscores the
importance of timely access to appropriate hemostatic therapy, particularly in emergency settings.
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Definitive management required urgent neurosurgical intervention following adequate hemostatic preparation. Dec
hemicraniectomy with hematoma evacuation was performed after achieving near-normal-factor levels using weight-based dosi
consistent with established replacement principles.** Surgical management in hemophilia patients presents unique challenges; as :
insufficient factor coverage can lead to uncontrolled bleeding, while excessive dosing may.increase thrombotic risk. In this case,
meticulous perioperative planning and close coordination between hematology, anesthesia;.and neurosurgery teams enabled
effective intraoperative hemostasis and minimal blood loss.*>* This multidisciplinary approach;"represents a major strength and
was essential to the favorable outcome.

Postoperative management was equally critical. Sustained factor VIII replacement over two weeks ensured maintenance of
adequate hemostatic levels during the period of highest re-bleeding risk and tissue repair.%!®> The absence of re-bleeding or
thrombotic complications in our patient reflects both appropriate dosing and close monitoring. Continued use of tranexamic acid
further supported clot stability. These measures highlight the importance of structured postoperative protocols in preventing
secondary complications and optimizing recovery.>*®

Comparison with previously reported cases reveals consistent themes regarding the importance of early intervention and
coordinated care. Many reports describe ICH in hemophilia following minor trauma, often with initially subtle clinical findings but
rapid neurological deterioration.*® Our case aligns with these observations, as the patient initially appeared stable before
developing progressive neurological decline. This reinforces the need for a high index of suspicion and early imaging in any
hemophilia patient with head injury, regardless of initial presentation. Additionally, the absence of factor VIII inhibitors in this
patient simplified management, as inhibitor development is associated with treatment resistance and worse outcomes.!!

This case also highlights important considerations for long-term management. The absence of prior prophylaxis likely
contributed to the severity of bleeding in this patient. Initiation of secondary prophylaxis following recovery is essential to reduce
the risk of recurrence. Advances in hemophilia therapy, including extended half-life factor VIIl products and non-replacement
therapies such as emicizumab, provide additional options to improve adherence and long-term outcomes.! Furthermore,
comprehensive follow-up in a specialized hemophilia center is critical to ensure optimal management, monitor for inhibitor
development, and provide education on injury prevention.

Patient Perspective

As the patient is a young child, a first-person perspective is unavailable. His parents reported initial fear followed by relief after
recovery, and emphasized increased awareness of hemophilia management, with commitment to prophylaxis, injury prevention,
and prompt care after any head trauma.

Informed Consent
Written informed consent for anonymous publication of this case and accompanying images was obtained from the patient’s
parents.

Conclusion

This case demonstrates that severe ICH can occur in moderate hemophilia A following trivial trauma. Early recognition, immediate
factor replacement, and rapid multidisciplinary intervention are essential to achieving favorable outcomes. Any head injury in a
patient with hemophilia should be treated as a medical emergency, regardless of initial clinical appearance.
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