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ABSTRACT

Many elderly people take warfarin due to underlying disease. Warfarin is a risk factor for
developing chronic subdural hematomas and other intracranial hematomas. Our patient
was on chronic warfarin treatment for longstanding atrial fibrillation and underwent burr
hole trephination due to chronic subdural hematoma. Multiple intracerebral hemorrhages
developed 7 days after surgery without resumption of warfarin. Here, we report and review
this rare case.

Keywords: Chronic subdural hematoma; Warfarin; Cerebral hemorrhage

INTRODUCTION

Chronic subdural hematoma (CSDH) occurs frequently in the elderly population. Head
trauma is the most common cause of CSDH. In addition, liver cirrhosis, chronic kidney
disease, taking anticoagulant and antiplatelet agent can be risk factor for CSDH.*"" In
CSDH, burr hole trephination and craniotomy can be planned considering to maximum
hematoma thickness greater than 1cm, brain compression, midline shifting, cerebral
herniation and the neurologic deficit.? If the patient has taken warfarin for long time,
intracranial hemorrhage after burr hole trephination can occurs.”** but delayed multiple
intracerebral hemorrhage (ICH) after burr hole trephination is uncommon. Our patient took
warfarin for a long time due to atrial fibrillation and mitral stenosis and delayed multiple ICH
was developed after burr hole trephination of CSDH.
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CASE REPORT

A 77-year-old female patient was admitted to the emergency room for mental deterioration
and left hemiparesis 6 hours before. She denied trauma history. On the neurologic physical
exam, slightly drowsy mentality was checked and left arm and leg motor checked as motor
grade IV (Glasgow coma scale [GCS] score 13). She had taken 7.5 mg of warfarin once daily
for 5 years due to atrial fibrillation and mitral valve stenosis and was diagnosed in moderate
to severe chronic kidney disease (stage 3b) before 8 years ago. She visited the emergency
room in three times for 2 years due to melena and hematochezia with uncontrolled
international normalized ratio (INR). When she was admitted, INR was 3.24, prothrombine
time (PT) 35.8 seconds, activated partial thromboplastin time (aPTT) 42.8 seconds, D-dimer
2.35 (ug/mL) and platelet was 153,000 (x10%/L) in blood test. In brain computed tomography
(CT), CSDH was found in right fronto-temporo-parieto-occipital area, depth was 14.88

mm and midline shifting 11.48 mm with subfalcine herniation (FIGURE 1). After CSDH was
found, taking warfarin was stopped and vitamin K was injected intravenous for decreasing
INR. Burr hole trephination was planned after the INR level had dropped. However, mental
deterioration with drowsy mentality and left arm and leg motor weakness as motor power
grade III (GCS 11) were developed after 1 day. Burr hole trephination with hematoma removal
and drainage was performed (FIGURE 2). After surgery, she recovered with slightly drowsy
mentality and left hemiparesis as motor power grade IV (GCS 12). Warfarin resumption
could not be considered because old form blood was drainage in foley catheter and levin
tube. Brain CT was checked 5 days after surgery and chronic subdural hematoma was
decreased and midline shifting was improved (FIGURE 3). Deep drowsy mentality (GCS 10)
was developed 7 days after surgery. Atrial fibrillation was observed in electrocardiogram

but there was no difference from admission. And blood pressure was checked in 140/80
mmHg. ICH was newly developed in right frontal, left thalamus and right cerebellum in brain
CT (FIGURE 4A & B) At the time, INR was 1.28, D-dimer 3.24 (ug/mL) and platelet 55,000
(x10%/L) and hemoglobin 7.0 (g/dL) in blood test. After transfusion, hemoglobin was 8.7 (g/
dL) and followed hemoglobin was not decreased. Multiple ICH were decreased 7 days after
ICH developed. INR was 1.22, D-dimer 2.31 (ug/ml) and platelets were adjusted to 108,000
(x10°/L). Multiple ICH were resolved on CT after 10 days (FIGURE 5A & B). when the patient

FIGURE 1. Findings of chronic subdural hematoma when admission in computed tomography (A) and T2 weighted
magnetic resonance image (B).
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FIGURE 2. Finding of post-operation in computed tomography with burr hole trephination of right parietal.

FIGURE 4. Findings of newly developed intracerebral hemorrhage in right frontal, left thalamus (A) and right
cerebellum (B) in followed computed tomography 7 days after surgery.
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FIGURE 5. Findings of resolved intracerebral hemorrhage in right frontal, left thalamus (A) and right cerebellum
(B) in followed computed tomography 17 days after surgery.

discharged, consciousness was fully recovered and left hemiparesis were improved but
remained mildly (GCS 14).

DISCUSSION

Many elderly populations take anticoagulant and antiplatelet due to underlying disease and
incidence of CDSH is high in elderly population. In Nolan et al.,”” among 1,076 elderly people
over 65 who visited hospital, 513 elderly people took anticoagulation or antiplatelet agents.
Our patient also had taken warfarin for a long time and INR was prolonged at the admission
and stopped taking warfarin after chronic subdural hematoma diagnosed. Although INR

was within normal range, taking warfarin could not be stopped more than 7 days after burr
hole trephination, due to old form blood found in foley catheter and levin tube. And delayed
multiple ICH was newly developed in our patient. Several case reports that delayed ICH after
burr hole trephination of chronic subdural hematoma occurs after surgery.>>"> However,
there are difference in delayed ICH of those reports were solitary lesion, multiple ICH
occurred and patient took warfarin in our case only (TABLE 1). The pathophysiology of remote
hemorrhage remains unclear. Most authors agree on a multifactorial etiology of delayed

ICH including excessive cerebrospinal fluid (CSF) leakage, episodes of arterial hypertension,
impaired venous drainage, and coagulation abnormalities.” Cohen-Gadol® reported a case
similar to these cases and suggested that intracranial hypotension was caused by the rapid
shifting of CSF due to CSF overdrainage, and that remote hemorrhage may occur due to
tension in the bridging veins or collapse of the contralateral hemisphere. And intracerebellar

TABLE 1. Characters of patients diagnosed remoted ICH after surgery of CSDH in each references

Reference  Age/Sex Symptoms Diagnosis Past history Surgery Drainage (mL) ICH locations Outcome
7 53/F Headache Lt. subdural hygroma - One burr hole 130 Rt. frontal Full recovery
8 49/F Hemiparesis Rt. CSDH - One burr hole 20 Cerebellum Full recovery
9 62/F Hemiparesis Bilateral CSDH Diabetes mellitus ~ One burr hole 240 Cerebellum Full recovery
Our case 77/F Mental change Rt. CSDH Atrial fibrillation ~ One burr hole 90 Rt. frontal, Rt. Lt. hemiparesis
cerebellum, Lt. (MP 4/5)
thalamus

CSDH: chronic subdural hematoma, ICH: intracerebral hemorrhage, Lt.: light, Rt.: right.
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hemorrhage was also explained by overdrainage of CSF via removal leading to a shift in the
intracranial contents with resultant tearing, compression or an increase in the transmural
pressure of cerebellar draining veins or cerebellar parenchymal vessels.!® It has been
considered that stretching of the cerebellum and cerebellar veins, which can occur during
surgery that requires brain retraction or excessive CSF loss, may cause transient occlusion
of the vermian veins increasing the venous pressure resulting in venous hemorrhage.?
When applying the mechanism to our case, delayed ICH in right frontal area and right
cerebellum could be explained by CSF overdrainage and impaired venous drainage. However
delayed ICH in left thalamus is difficult to explain with CSF overdrainage and impaired
venous drainage. In brain CT, the hypodense regions surrounding the hematoma spread far
from the centre of the hematoma. and it follow the topography of an arterial territory, left
thalamogeniculate artery. Considering brain CT, ICH in left thalamus is arterial infarction
with hemorrhagic transformation rather than venous infarction.” We considered several
causes of the delayed arterial infarction with hemorrhagic transformation in left thalamus.
First, Multiple cardioembolic infarctions after stop taking warfarin caused newly multiple
intracerebral hemorrhage developed. Atrial fibrillation is most common source of cardiac
embolism.? Our patient was diagnosed with atrial fibrillation and when stop taking warfarin,
the risk of cardioembolic infarction was increased. Atrial fibrillation and cerebral embolism
are associated with an increased risk of hemodynamic transformation and low platelets

also high risk."”) Second, disseminated intravascular coagulation (DIC) of patient caused to
multiple delayed ICH. Although PT, aPTT was normal range, DIC could not be excluded. If
D-dimer was elevated with PT, aPTT normal range, DIC could be considered.’ Although
PT, aPTT of our patient was within normal range, D-dimer was elevated in blood test. Old
form blood continuously found in foley catheter and levin tube could increase risk of DIC.
As bleeding tendency was increased due to DIC, Multiple intracerebral hemorrhage could
occur. In our patient, when cardioembolic infarction occurred, the risk of hemodynamic
transformation was high. We considered intracerebral hemorrhage occurs due to multiple
cardioembolic infarction with hemodynamic transformation first and DIC increased the risk
of hemodynamic transformation.

CONCLUSION

Multiple cerebral hemorrhage was rare case after burr hole trephination of chronic subdural
hematoma. If burr hole trephination was needed to the patient taking warfarin due to atrial
fibrillation or other cardiac disease, early resumption of warfarin after surgery is needed for
prevent complications as multiple intracerebral hemorrhage in our case.
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